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CHAPTER 1 
Introduction: Purpose and Use of the FEIR 
Response to Comments Amendment 

This document is an Amendment to the Final Environmental Impact Report (FEIR) for the 
Redwood Landfill Solid Waste Facilities Permit Revision (SCH No. 1991033042) published in 
July 2005. Pursuant to Marin County’s environmental review procedures, the FEIR, which 
includes revisions to the Draft Environmental Impact Report (DEIR), published in July 2003, as 
well as comments on the DEIR and responses to those comments, circulated for a comment 
period of 74 days following its release to allow additional review and comment on the adequacy 
of the earlier responses to comments on the DEIR. During this FEIR review period, public and 
agency reviewers had the opportunity to submit written comments on the FEIR document. 
Following publication of the FEIR Response to Comments, new information and data were 
generated by the applicant and peer reviewed by the EIR consultants prior to the completion of 
this Response to Comments Amendment, to clarify, correct, and refine information regarding the 
landfill provided in the FEIR. In some instances, this information was the result of additional site 
monitoring and management data requested by State regulatory agencies and/or the LEA to be 
compiled by the landfill operators. Compilation and review of this new information resulted in 
considerable delay in completing this FEIR Response to Comments Amendment since circulation 
in 2005 of the FEIR Response to Comments. New information is summarized below and 
discussed in detail in the Master Responses presented in Chapter 2. 

This FEIR Response to Comments Amendment is intended to aid the public, the Lead Agency 
(the Marin County Environmental Health Services Division acting as Local Enforcement Agency 
[LEA] for the California Integrated Waste Management Board), responsible agencies, and 
interested organizations and individuals in understanding the project, its potential environmental 
effects and alternatives to the project, and particularly to address additional comments on the 
adequacy of the earlier responses to comments presented in the FEIR. Marin County’s 
environmental review procedures provide for circulation of a FEIR response to comments, 
focusing on the adequacy of earlier responses in the FEIR. With compilation of this Response to 
Comments Amendment to the FEIR, the process for public review and comment on the FEIR is 
concluded and no further review for comment and response is provided. The FEIR Response to 
Comments Amendment is distributed publicly prior to County Planning Commission action to 
consider recommendation to certify the FEIR as adequate and complete. In view of the delay 
between completion of the FEIR and the FEIR Amendment, a short distribution period prior to 
certification action is being provided. This is not a comment period on the FEIR Response to 
Comments Amendment and no further responses are being provided in the FEIR. The document 
will serve as a basis for a recommendation by the Marin County Planning Commission on 
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certification of the document by the LEA, as Lead Agency, and for the LEA and Responsible 
Agencies’ decisions to approve or disapprove the project.  

This FEIR Response to Comments Amendment has two specific purposes: First and foremost, to 
respond to comments received on the FEIR. Responses to comments are included in both Chapter 
2 and Chapter 3. Chapter 2 contains “Master Responses,” which are responses to comments 
grouped by similarity of topic. Chapter 3 contains individual responses, as well as the comment 
letters received. Where comments substantially repeat comments on the DEIR that were 
responded to in the FEIR, the FEIR responses are referred to in the current set of responses. 

A second use of the FEIR is to provide updated and new information on the project, mitigation 
measures specified in the FEIR, and project alternatives. These are discussed in the responses to 
comments, and the appendices. Changes to the text of the FEIR are compiled in Chapter 4. 

This document will be distributed to interested parties prior to the Marin County Planning 
Commission’s consideration of its recommendation to the Local Enforcement Agency (LEA) on 
certification of the FEIR as adequate and complete pursuant to CEQA. Prior to adopting a 
recommendation, the Planning Commission will hold a Public Hearing to take comments on the 
document. The LEA will subsequently hold a public meeting to consider certification of the EIR 
followed by a public hearing for action on the project Solid Waste Facility Permit (SWFP). 

New Information 
Since publication of the FEIR, several events have occurred which constitute new information 
that generally bears upon the project. This is not “significant new information” pursuant to CEQA 
Guidelines § 15088.5 that would trigger recirculation of the Draft EIR, since this new information 
does not change the EIR in a way that deprives the public of a meaningful opportunity to 
comment upon a substantial adverse environmental effect of the project or a feasible way to 
mitigate or avoid such an effect (including a feasible project alternative) that the project's 
proponents have declined to implement. In all instances where new information was submitted by 
the applicant, it was peer reviewed independently by appropriate ESA technical experts before 
incorporation into the FEIR. New information discussed in the FEIR is either included in the 
FEIR Amendment or is on file in the Redwood Landfill Project File at the County of Marin 
Environmental Health Services office, 3501 Civic Center Drive, San Rafael, CA, and may be 
obtained for review or copy at that location. 

New information includes the following: 

1. The project sponsor, Redwood Landfill, committed by letter dated June 15, 2006 (see 
Appendix A) to implementing a project redesign based on the Mitigated Alternative in the 
FEIR. A revised project SWFP application is expected to be submitted by Redwood after 
the FEIR has been certified. The applicant has also provided detailed information on the 
design and engineering properties of the Mitigated Alternative, which is summarized and 
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reviewed in Master Response 104, with additional analysis in Master Responses 108 and 
112 in Chapter 2. 

2. The landfill plans to seek certification under the International Organization of 
Standardization (ISO) 14001 program as part of the landfill’s environmental management 
system. This is further described in Master Response 111 in Chapter 2. 

3. In December, 2006, there was a failure of a section of the landfill’s levee separating the site 
from San Antonio Creek. This is further described and analyzed in Master Response 106 in 
Chapter 2. 

4. The landfill access road overpass was completed in June, 2006. The overpass is not a part 
of the project analyzed in this EIR, but its completion was anticipated in the EIR.  

5. The California Department of Transportation (Caltrans) and the Federal Highway 
Administration (FHWA) are proposing to improve US 101 between Novato and Petaluma 
in order to reduce traffic congestion and address physical deficiencies of the roadway. 
Pursuant to the CEQA and the National Environmental Policy Act (NEPA), Caltrans has 
prepared a Draft Environmental Impact Report/Environmental Impact Statement (DEIR/S) 
to assess the environmental impacts of the proposed Marin-Sonoma Narrows Project. The 
DEIR/S was published in October, 2007; comments were accepted through December 14, 
2007. See response to Comment V-14 in Chapter 3 for more information. 

6. Marin County has adopted an updated Countywide Plan. In November 2007 the Marin 
County Board of Supervisors adopted the new Countywide Plan. (FEIR response to 
comment V-4 provides information on relevant interim guiding principles the Board of 
Supervisors had adopted to guide the development of the new plan.) Table 1.1 presents a 
summary comparison of goals, policies and programs from the 1994 Countywide Plan that 
are referenced in the FEIR and the comparable goals, policies and programs of the recently 
adopted 2007 Countywide Plan. With respect to waste management plans, the FEIR cites 
the relevant goals, policies and programs of the County’s Integrated Waste Management 
Plan elements, including the Multi-Jurisdictional Source Reduction and Recycling Element 
for Marin County and its Cities, the Marin County Regional Summary Plan, and the Marin 
County 1995 Siting Element. Table 1.2 presents a summary comparison of goals, policies 
and programs of the County’s waste management plans that are referenced in the FEIR and 
the comparable goals, policies and programs contained in the Public Facilities and Services 
Chapter of the adopted 2007 Countywide Plan. 

7. Updated information on the origin of vehicles arriving at the landfill, as of July 2005, is 
discussed in Master Response 101 in Chapter 2.  

8. Clapper rail habitat evaluation from the applicant is reviewed and analyzed in Master 
Response 102 in Chapter 2. 
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9. Leachate monitoring and management information, including monitoring data for the 
perimeter hydraulic gradient, as well as analysis of leachate storage, water balance, and the 
adequacy of the design of the leachate collection system, are discussed in Master Response 
105 in Chapter 2.  

10. Revised site life and landfill volume tables based on 2006 information from the applicant 
are presented in Master Response 107 in Chapter 2.  

11. Lifecycle Greenhouse Gas emissions from the Landfill, and impacts on Global Climate 
Change, are discussed in Master Response 112.  
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TABLE 1.1 
COMPARISON OF RELEVANT GENERAL PLAN POLICES: 1994 COUNTYWIDE PLAN AND 

2007 ADOPTED COUNTYWIDE PLAN UPDATE 

EIR Topic Area 1994 Countywide Plan November 2007 Countywide Plan 

General  Environmental Corridors 

EQ-1.1 Land Use of the City-Centered 
Corridor 

EQ-1.2 Land Use of the Inland Rural Corridor 

EQ-1.3 Land Use of the Coastal Recreation 
Corridor 

Change – Added a 4th Baylands Corridor in 
2007 CWP. 

(Goal CD-1 Environmental Corridor Land Use 
Framework)  

3.1 Aesthetics EQ-2.72 Viewshed Protection 

EQ-2.73 View Corridor Identification and 
Enhancement 

EQ-2.74 Design for Waterfront Development 

EQ-3.11 Visual Quality and Views 

Minor changes. Viewshed protection from the 
94 Plan has been expanded from view 
protection of Bayfront vistas and distinct 
shorelines to more broadly address 
protection of views of the natural 
environment, key public views, impacts of 
public facilities, mass and scale of structures, 
and views of ridgelines through policies and 
programs pertaining to Ridge and Upland 
Greenbelt Areas in the Community Design 
Section of the 2007 CWP. 

Relevant goals/polices/programs: 

GOAL DES-4 Protection of Scenic Resources 

DES-4.1 Preserve Visual Quality 

DES-4.a Protect Key Public Views 

DES-4.b Minimize Impacts of Public Facilities  

DES-4.c Regulate Mass and Scale 

DES-4.d Protect Views of Ridgelines 

DES-4.e Protect Views of RUG Areas 

 EQ-3 The Built Environment The 2007 CWP has been reorganized to 
ensure that goals are evaluated for 
environment, economy, and equity benefits. 
The concept of managing the built 
environment within the context of the natural 
environment has been expanded by directing 
land uses to appropriate areas to protect 
environmentally sensitive lands (Community 
Development Section). In addition, residential 
densities and commercial FAR are calculated 
at the low end of the density range on sites 
with sensitive habitat, or within the RUG, 
Baylands Corridor, or properties lacking 
public water or sewer systems. 

Relevant goals/polices/programs: 

CD-1.2 Direct Land uses to Appropriate 
Areas 

CD-1.3 Reduce Potential Impacts 

CD-1.b Preserve Resources in the Baylands 
corridor 

CD-1.c Reduce Potential Impacts 
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EIR Topic Area 1994 Countywide Plan November 2007 Countywide Plan 

3.6 Land Use  EQ-3.26 Rural Character and Lighting Rural Character - No changes 

GOAL DES-1 Preservation of Community 
Character 

DES-.1.2 Protect Rural character 

DES-1.c Regulate Urban and Rural Design 
 

Concept has been expanded by additional 
policies in Transportation section 

Relevant goals/polices/programs: 

TR-1.6 Keep Rural Characters in West Marin 

TR-1.o Keep West Marin Rural 
 

Lighting – Changes 

Lighting guidelines have been expanded to 
address rural signs, efficiency, and 
reasonableness of intensity, directional 
control, signage, night lighting, education, 
incentives, and enforcement.  

Relevant goals/polices/programs: 

DES-1.h Lighting Design Guidelines 

DES-1.f Rural sign Regulation 

 EQ-2.43 Development and Access 
Limitations in Bayfront Conservation Areas 

Baylands Protection - Minor changes 

The 1994 Bayfront Conservation Zone has 
been elevated to a new 4th environmental 
corridor (Baylands Corridor) in the 2007 
CWP. Most of the regulations in these BFC 
areas have not changed except: 

GOAL BIO-5 and BIO-5.1 

Increased stream and wetland setbacks for 
parcels over 2 acres 

Additional setbacks to preserve upland 
buffers for parcels over 2 acres 

Additional site assessment may be required 
for SCA and WCA setbacks in the Baylands 
Corridor. 

Also see CD-1.c Reduce Potential Impacts, 
new requirement for the low end of the 
density range for large properties (>2 acres) 
within the Baylands Corridor. 

Relevant goals/polices/programs: 

BIO-5.i Conduct mapping and analysis 

New program to analyze small parcels not 
currently in the Baylands Corridor to 
determine whether they should be added to 
or omitted from the Corridor. 
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EIR Topic Area 1994 Countywide Plan November 2007 Countywide Plan 

 EQ-2.45 Diked Historic Marshlands Subzone No change. See BIO-5.e, Enforce Diked Bay 
Marshland Requirements 

 EQ-2.53 Siting of Industrial Facilities No specific equivalent, but no change. See 
BIO-5.c, Update Development Code, for 
general comparison. 

 EQ-2.56 Waste Discharge Expanded regulations to protect water 
resources in the 2007 CWP. Waste discharge 
is addressed in Water Resources Section– 
See WR-2.1 Reduce Toxic Runoff; WR-2.3, 
Avoid Erosion and Sedimentation; WR-2.4, 
Design County Facilities to Minimize Pollutant 
Input; and WR-2.c, Research and Implement 
Safe and Effective Alternative Waste Options. 

 EQ-2.58 Protection of Existing agricultural 
lands 

Minor change. The Agriculture and Food 
section addresses protecting agricultural 
lands; however, there is not a specific policy 
to protect ag lands in the Baylands. Instead 
BIO-5.9, Allow Limited Agricultural Use, 
encourages only those ag uses that are 
compatible with the protection of wetlands 
and other sensitive resources to remain in 
baylands. 

 EQ-2.66 Use of Shoreline Areas Minor change. Public access is still 
encouraged in the 2007 CWP, but there are 
stricter policies for minimizing the 
environmental impacts of public access. 

See BIO-5.7, Limit Access to Wetlands, 
which doesn’t just encourage public access 
but ensures that public access is designed to 
avoid disturbance to wetlands or buffer areas. 
And BIO-5.f, Control Public Access, requires 
public use areas to be designed to minimize 
conflicts between public and private uses, to 
provide continuous walkways, to be setback 
from any proposed structure, and to be 
buffered from wetlands. 

 EQ-2.67 Ensuring Public Access to Shoreline 
Areas 

No specific equivalent but generally covered 
by policies noted above. 

 CD-1.2 Land use in the Inland Rural Corridor No change. See CD-1.d, Maintain Agriculture 
in the Inland Rural Corridor. 

 CD-8.2 Land Use Categories No change. See CD-8.2, Establish Land Use 
Categories 

 A-1.10. Non-Agricultural Land Uses Changes. Similar regulations with new 
restrictions on agricultural home sizes and 
new clustering requirements. See Ag-1.6 
Limit Non-Agricultural Development and AG-
1.7, Limit Ancillary Non-Agricultural Land 
Uses, and AG-1.a, Residential Building Sizes 
in Agricultural Areas. 
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EIR Topic Area 1994 Countywide Plan November 2007 Countywide Plan 

3.7 Noise N-2: Prevent Significant Noise Impacts From 
New Development in Existing Developed 
Areas.  

This objective has been revised to Goal NO-
1: Ensure that new land uses, transportation 
activities, and construction do not create 
noise levels that impair human health or 
quality of life, and Policy NO-1.1 Limit Noise 
from New Development.  

No significant change. 

 N-2.1: Use Noise Level Guidelines-Existing 
Development.  

This policy has been incorporated into 
Program NO1.a Enforce Allowable Noise 
Levels. No significant change.  

 N-2.la: Use the CEQA Process and 
Discretionary Review to Protect Existing Land 
Uses From Significant Noise Impacts Due to 
New Development.  

This program has been incorporated into 
Program NO1.a Enforce Allowable Noise 
Levels. No significant change.  

 N-2.lb: Noise Guidelines to Protect Existing 
Land Uses from Transportation-Generated 
Noise Due to New Development. Table N-2 
shall be used as a guide to establish 
allowable noise levels.  

This program has been modified and 
incorporated into Program NO1.a Enforce 
Allowable Noise Levels. The references to 
the acceptable ranges has been deleted.  

 N-2.1c: Noise Guidelines to Protect Existing 
Land Uses from Stationary Source Noise 
Generated by New Development. Table N-3 
shall be used as a guide to establish 
allowable noise levels. 

This program has been modified and 
incorporated into Program NO1.a Enforce 
Allowable Noise Levels.  

 N-2.4: Minimize Impacts From Excessive 
Noise Levels  

This policy has been incorporated into Policy 
NO-1.3 Regulate Noise Generating Activities. 
In addition to neighboring properties, require 
measures to minimize noise exposure to 
open space and wildlife habitat from 
construction-related activities, yard 
maintenance equipment, and other noise 
sources, such as amplified music. 

 N-2.4a: Limit Construction Hours. This program has been incorporated into 
Program NO-1.i Regulate Noise Sources. 
The program has been modified to require as 
a condition of permit approval for projects 
generating significant construction noise 
impacts during the construction phase, a 
construction noise reduction plan as well as 
designating a disturbance coordinator at the 
construction site to implement the provisions 
of the plan. 

3.9 Public Services 
and Energy 

 

CD-4.1. Energy Conservation and 
Commercial Development.  

The concept of this policy has been 
incorporated into Policy DES-2.1 Enhance 
Transit Nodes to concentrate commercial and 
medium and high density residential 
development near activity centers that can be 
served efficiently by public transit and 
alternative transportation modes.  
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EIR Topic Area 1994 Countywide Plan November 2007 Countywide Plan 

 CD-4.2. Opportunities for Energy Savings.  The concept of this policy has been generally 
incorporated into Policies EN-1.2 Offer 
Effective Incentives and EN-3.2 Offer 
Effective Incentives to encourage green 
building practices and energy efficient 
technology and practices. Yes, these both 
have the same policy name 

 CD-4.2b. Incorporate Energy Efficiency into 
Project Review.  

This program has been modified and 
incorporated into Program EN-1.a Establish a 
Permanent Sustainable Energy Planning 
Process, EN-1.b Adopt Energy Efficiency 
Standards for New and Remodeled Buildings 
and EN-1.c Implement the Single-Family 
Dwelling Energy Efficiency Ordinance. These 
are three new programs that expand and 
refine the old program.  

 CD-4.3. Upgrade Energy Efficiency of 
Existing Structures.  

This policy is incorporated into Program EN-
1.d Explore Energy Efficiency Standards for 
Existing Buildings. New language says to 
explore, if appropriate, energy efficiency 
standards for existing residential and 
commercial buildings upon substantial 
remodel, and to consider requiring energy 
efficiency inspections, disclosure, and 
retrofits at change of ownership based on 
cost-effective and commercially available 
energy efficiency measures. 

 CD-4.4. Increase the Energy Efficiency of 
New Structures.  

This policy has been revised and 
incorporated into Policy EN-1.2 Offer 
Effective Incentives and Program EN-1.b 
Adopt Energy Efficiency Standards for new 
and Remodeled Buildings. 

 CD-4.5. Use of Renewable Energy.  This policy has been revised and 
incorporated into Program EN-2.c Protect 
Solar Access, which calls for the continuation 
of requiring the protection of passive and 
active solar design elements and systems 
from shading by neighboring structures and 
trees.  

 CD-4.6. Water Conservation This policy has been revised and 
incorporated into Policy PFS-2.1 Conserve 
Water and Utilize Sustainable Resources. 
This policy promotes conservation to 
increase the responsible use and reliability of 
water supplies, and to reduce waste. See 
also WR-3.1 Conserve Water and Develop 
New Sustainable Sources, which calls for 
reducing the waste of potable water through 
efficient technologies, conservation efforts, 
and design management practices, and by 
better matching the source and quality of 
water to the user’s needs. 
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TABLE 1.2 
COMPARISON OF POLICIES OF COUNTY WASTE MANAGEMENT PLANS CITED IN THE FEIR AND 

2007 ADOPTED COUNTYWIDE PLAN UPDATE 

EIR Topic Area Marin County Waste Management Plans 
November 2007 Countywide Plan - Public 
Facilities and Services Chapter 

3.9 Public Services 
and Energy 

Multi-Jurisdictional Source Reduction and 
Recycling Element (SRRE) for Marin County 
and its Cities (July 1996)  

SRRE Goal 1: Maximize Diversion from All 
Source Reduction and Recycling Element 
Program Areas 

SRRE Goal 2: Maintain Public/Private 
Partnership. 

Medium-Term Planning Period objective: 
Work with haulers, landfills, and recovery 
centers to promote the continuation and 
development of local activities and industries 
that contribute to the attainment of the 
diversion targets for Marin County and its 
Cities. 

SRRE Goal 3: Build on Existing Programs. 

Medium-Term Planning Period objective: 
Promote the continuation and development of 
local activities and industries that contribute 
to the attainment of the diversion targets for 
Marin County and its Cities. 

SRRE Goal 4: Maximize Cost-Effectiveness. 

SRRE Goal 6: Maximize Source Reduction. 

Medium-Term Planning Period objective: 
Reduce waste generation by two percent 
through source reduction activities. 

SRRE Goal 9: Maximize the Use of 
Incentives that will Promote Diversion 
Programs. 

Objective (among others): Develop tip fee 
differential rates based on materials or 
jurisdiction of origin.) 

GOAL PFS-4. Efficient Processing and 
Reduced Landfill Disposal of Solid Waste. 
Minimize, treat, and safely process solid 
waste materials in a manner that protects 
natural resources from pollution while 
planning for the eventual reuse or recycling of 
discarded material to achieve zero waste.  

Policies 

PFS-4.1 Reduce the Solid Waste Stream. 
Promote the highest and best use of 
discarded materials through redesign, reuse, 
composting, and shared producer 
responsibility. Emphasize a closed-loop 
system of production and consumption. 

PFS-4.2 Protect Environmental Health. 
Require the use of waste processing and 
disposal techniques that prevent the 
contamination or other impairment of natural 
resources. 

PFS-4.3 Plan for Waste Transformation or 
Disposal. Plan for the transformation or 
elimination of waste materials that cannot be 
reduced, recycled, or composted. 

PFS 4.4 Promote Regulatory Efforts. Support 
State legislative or regulatory efforts that will 
aid in achieving zero waste. 

Implementing Programs 

PFS-4.b Divert Construction Waste. Continue 
to implement the construction and demolition 
recycling waste ordinance to divert 
construction waste from landfills. 

PFS-4.c Reduce Waste at Landfill. Continue 
to pursue aggressive recycling, resource 
recovery, and composting strategies to 
reduce the amount of waste diverted to 
landfill. 
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EIR Topic Area Marin County Waste Management Plans 
November 2007 Countywide Plan - Public 
Facilities and Services Chapter 

 Marin County Regional Summary Plan 

Summary Plan Goal 12. To insure that all 
residents of Marin County have access to a 
program that safely and effectively manages 
household hazardous wastes. 

Summary Plan Goal 13. To allow Marin 
County to maintain adequate landfill disposal 
capacity for those wastes which will need to 
be landfilled after maximizing source 
reduction, recycling, and composting through 
the year 2010. 

Summary Plan Policy 13. To target yard 
waste in the commercial and self-haul waste 
streams, facility operators are to develop 
separate drop-off locations at all Marin 
County waste recovery and disposal facilities. 

Summary Plan Policy 14. Marin County, its 
cities, and/or the Regional Agency will 
develop an effective program for managing 
household hazardous waste generated in the 
county. 

Summary Plan Objective 4. Marin regionwide 
composting of yard wastes will be diverted at 
8 percent in the short term, and 11 percent in 
medium term. 

Summary Plan Objective 5. To encourage the 
source reduction and recycling of special 
wastes, where appropriate, develop 
alternative management methods for non-
hazardous sewage and industrial sludge, and 
to continue safe handling and disposal 
practices for ash, asbestos, auto bodies, auto 
shredder waste, white goods, bulky wastes, 
used tires, and agricultural waste. 

Summary Plan Objective 10. Maintain and 
monitor existing load checking activities 
which promote proper handling of household 
hazardous waste and to update, if necessary 

Summary Plan Objective 13. To ensure there 
are opportunities for residents to recycle 
waste oil, latex paint, and lead-acid batteries 

Marin County 1995 Siting Element 

Siting Element Goal 1 (essentially repeats 
Summary Plan Goal 13): Assure 15 Years 
Disposal Capacity for Marin County. 

Siting Element Goal 2: Ensure Regulatory 
Compliance. 

PFS-4.d Offer Waste Materials Recycling 
Education. Enact educational programs to 
inform residents about reuse, recycling, 
composting, waste to energy, and zero waste 
programs. 

PFS-4.f Best Management Practices at 
Landfill. Employ best management practices 
at the landfill facility, and incorporate effective 
new practices as they become available. 

PFS-4.g Coordinate with Water Providers. 
Encourage sanitation districts to partner with 
water districts to reduce the volume of 
wastewater that must be treated, and to 
employ biological methods to treat solid 
waste. 

PFS-4.h Prepare a Siting Element. The Marin 
Hazardous and Solid Waste Joint Powers 
Authority should prepare a Countywide Siting 
Element that provides a description of the 
areas to be used for development of 
adequate transformation or disposal capacity 
concurrent and consistent with the 
development and implementation of the 
Source Reduction and Recycling Elements. 

PFS-4.i Promote Product Redesign. Pursue 
and support upstream redesign strategies to 
reduce the volume and toxicity of discarded 
products and materials, including 
biodegradable plastic bags, fast food 
containers, and utensils. 

PFS-4.j Stimulate Waste-Reuse Economic 
Activities. Foster and support use of 
discarded products and waste materials to 
stimulate and drive local economic and 
workforce development. 

PFS-4.k Phase In Highest and Best Use of 
Products. Improve downstream 
reuse/recycling of end-of-life products and 
materials to ensure their highest and best 
use. 

PFS-4.l Food Waste Collection Program. The 
County should actively promote a curbside 
food waste collection program by integrating 
this measure into bid specifications. 
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CHAPTER 2 
Master Responses 

101. Waste Imports and Traffic Analysis 
This Master Response deals with comments on changes, since publication of the DSEIR, in the 
origins of waste coming to the landfill and on potential significant impacts on roads other than 
Highway 101 (e.g., Highway 37 and Atherton Avenue).  

Trip Origins 
Comments E-28, I-6, N-38, R-9, Z-3, DD-2, EE-2, KK-9 and OO-8 suggest that the DEIR’s 
expectation regarding directional split of trip origins under project conditions is no longer valid 
because of an increase in municipal waste coming from Sonoma County. These commenters also 
assert that the DEIR is deficient because it did not analyze project impacts to roads other than 
U.S. 101 (e.g., State Route 37 and Atherton Road).  

As described in the DSEIR, trip origins of waste transported to the landfill were determined from 
data in the Traffic Report: Source Origination from July 2001 provided by Redwood Landfill, 
Inc. At that time, the great majority (about 85 to 90 percent) of the traffic originates south of the 
site. More recent trip origin data (July 2005) was reviewed, and the directional split has in fact 
shifted somewhat from July 2001 conditions, with a somewhat higher percentage of trips from the 
north now (about 75 to 80 percent originates south of the site).1 That shift is due predominantly to 
reductions in truck trips from the Davis Street Transfer Station (in San Leandro) and increases in 
truck trips from Sonoma County.2 However, the effect of the shift on conclusions about traffic 
impacts reported in the DSEIR and FSEIR is minimal (i.e., conclusions reached in those 
documents about less-than-significant project impacts to levels of service on the Highway 101 
mainline, at the Highway 101 / Sanitary Landfill Road intersection, and at the Highway 101 ramp 
junction areas of the interim access road, would not change). The table on the following page (a 
modified Table 3.10-5 from the DSEIR and FSEIR) shows the relative traffic volumes associated 
with the project as proposed at the time of the DSEIR, as revised at the time of the FSEIR, and if 
the July 2005 trip origin data were applied to the FSEIR-revised project. 

                                                      
1 Source Origination Reports for other months were also reviewed, and variations in trip origins were found. About 

80 to 85 percent of trips originating south of the site in February 2006, and about 70 percent originating south of the 
site in April 2006. However, the July 2005 data is being used for this response (to compare to data for the same 
month in 2001) in order to eliminate possible seasonal variations. 

2 In 2005, Redwood Landfill entered into a five-year disposal contract with Sonoma County.  
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TABLE 3.10-5 (modified) 
PROJECT VEHICLE TRIP DISTRIBUTION – AM PEAK HOUR 

Roadway / Turning Movement Number of Vehicles 

 Direction DSEIR a FSEIR b Now c 

Northbound Highway 101 (south of Access Road) 
– Right Turn from Highway 101 

Inbound 58 26 23 

Southbound Highway 101 (north of Access Road) 
– Diverge from Highway 101 to Access Road Overcrossing 

Inbound 8 4 7 

Southbound Highway 101 (south of Access Road) 
– Merge from Access Road Overcrossing to Highway 101 

Outbound 55 25 22 

–Northbound Highway (north of Access Road) 
- Right Turn onto Highway 101 

Outbound 8 3 6 

 
 
a Based on a directional split 88%/12% south and north of the site, and an inbound/outbound split of 66/63 project trips.  
b Based on a directional split 88%/12% south and north of the site, and an inbound/outbound split of 30/28 project trips.  
c Based on a directional split 78%/22% south and north of the site, and an inbound/outbound split of 30/28 project trips. 
 
SOURCE: Environmental Science Associates, using data provided by Waste Management (G. Roycroft) 
 

 

Review of the trip origins data from both July 2001 and July 2005 indicates that about 3 percent 
and 6 percent of the total trips used Highway 37 in those two months, respectively.3 Applying 
those percentages to estimated project trip generation, the proposed project would add about one 
or two vehicles to the peak-direction (westbound) Highway 37 traffic flow during the a.m. peak 
hour, which would represent an increase of less than 0.1 percent in peak-hour peak-direction 
traffic volumes. On the basis of traffic volume data published by Caltrans, the level of service 
(LOS) for westbound Highway 37 is LOS C during the a.m. peak hour.4 Based on a review of 
existing contracts and a general understanding of the local disposal market, traffic on Highway 37 
would not be expected to increase under the proposed project; Redwood Landfill foresees limited 
potential to increase tonnage receipts from market areas served by Highway 37.  

There is no reason to believe that Atherton Avenue (between Highway 37 and Highway 101) 
would be used to any substantial degree as an alternate route (i.e., instead of staying on 
Highway 37 and Highway 101). The travel times for these two possible routes are both about six 
minutes (based on an average travel speed of 35 mph on the 3.2-mile Atherton Avenue route 
between Highways 37 and 101, and 55 mph on the 5.7-mile freeway route. Because westbound 
Highway 37 and northbound Highway 101 operate at good level of service (LOS C or better) 
during the a.m. peak hour, it is reasonable to expect that only in case of an accident that closes 
one lane on these freeways might drivers choose to use Atherton Avenue as an alternate route. 

                                                      
3 The percentage of trips using Highway 37 is conservatively estimated because trips from Napa and St. Helena, 

which could be made on Highways 121 and 116 to southbound Highway 101 as well as on Highway 121 to 
Highway 37, are included.  

4 Level of service conditions on westbound Highway 37 during the a.m. peak hour were determined using the same 
methodology used for the 2005 Marin Congestion Management Program, which reported LOS C conditions in the 
eastbound peak-direction during the p.m. peak hour.  
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102. Petaluma Marsh Biological Resources  
This Master Response deals with comments on sensitive biological resources of the Petaluma 
Marsh under five general categories: cumulative effects; the intrinsic value of and project impacts 
on the marsh system; impacts of noise and lights on wildlife, especially clapper rail; and invasive 
species. 

Cumulative Effects 
Comments GG-6, N-34, and N-35 suggest that a study be done to determine what effects the 
landfill has had on wildlife up to the present time, alleging that these would be “cumulative” with 
respect to impacts analyzed in the EIR. As much as previous development may have affected the 
marsh, the landfill’s effects began accruing in 1958, when the landfill began operations, and it 
would be speculative to try to establish an historical baseline against which to measure the 
degradation that may have occurred prior to the present EIR analysis. It is for this reason, among 
others, that CEQA only requires assessing the effects of a project on conditions extant at the time 
of the analysis. However, the importance of these habitats regionally and their precarious 
condition does have a cumulative impact aspect which is worth acknowledging in the FEIR. 
According to the San Francisco Estuary Project, prior to widespread disturbance of the Bay and its 
watershed, there were 190,000 acres of tidal marsh with 6,000 miles of channels; at present there 
are 40,000 acres of marsh with about 1,000 miles of channels. Any degradation of the Petaluma 
Marsh would therefore be significant. 

Mitigation measures contained in the FEIR are designed to reduce to a less-than-significant level 
potential impacts on the marsh. The FEIR concludes (page 4-8) that the project, with mitigation 
measures in place, “…would not have a considerable contribution to regional impacts on 
biological resources.” Therefore, the project effects are not cumulatively considerable. 

Value of the Marsh System 
The EIR acknowledges the importance of the marsh in several ways, perhaps none so clearly as 
its presentation of sensitive wildlife and vegetation. The EIR describes: 

• Five threatened or endangered species reported from the Novato and Petaluma River 
quadrangles;  

 
• Potential for California red-legged frog as well as four salmonids; 
 
• Site proximity to previously designated Critical Habitat for the red-legged frog;  
 
• The three salt marsh plant species with federal status known to occur within the general 

region of the project site; and 
 
• Coastal Brackish Marsh as a “plant community of concern” between San Antonio Creek 

and the Petaluma River. 
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CEQA guidelines require clarity and the use of best available, but not exhaustive information, and 
the EIR more than meets this standard. 

Impacts of Noise and Lights on Wildlife 
There may be increases in noise from bird-deterrence operations with the proposed expansion. 
Although the environmental baseline against which the landfill expansion must be assessed 
includes this kind of noise as part of the existing environment, several commenters asked for a 
more robust discussion and analysis.  

The principle sensitive wildlife receptor is the California clapper rail. No surveys have been 
conducted for California clapper rail in the vicinity of the landfill, a fact mentioned by several 
commenters. The species is, however, presumed present. An evaluation of potential California 
clapper rail habitat in the vicinity of the landfill commissioned by the applicant and conducted by 
Bumgardner Biological Consulting (Bumgardner, 2006) confirms the findings of the FEIR 
regarding potential presence of the species.  

Concerns about the clapper rail are most fully presented in the letter from Avocet Research 
Associates (Comment Letter H). Clapper rails breed at Arrowhead Marsh near Oakland Airport, 
and have been observed at Moffet Field and other areas with substantial ambient disturbance. 
Most rails currently breeding in the Bay Area are in close proximity to urban and industrial 
development, and noise per se is not frequently cited as a cause for population declines – as 
opposed to habitat fragmentation and predation, for example (see http://www.abag.ca.gov/ 
bayarea/sfep/reports/Species.pdf) The preponderance of information supports a conclusion that in 
the presence of suitable habitat, most animals, including clapper rails, adapt to the prevalent 
acoustic conditions. 

Nonetheless, disturbance at breeding sites is a cause for concern and Comment H-1 correctly cites 
USFWS guidelines stipulating a 700-foot buffer between potential nests and construction activity. 
The EIR mitigation (3.3.4) stated a 500-foot buffer, because reconstruction work at any one 
location along the levee would be temporary. However, on review a 700-foot buffer makes the 
measure more defensible, especially since formal consultation with the U.S. Fish and Wildlife 
Service – which might allow a smaller buffer under these circumstances – is not anticipated. The 
Bumgardner Biological Consulting evaluation also suggests revising this mitigation measure to 
extend the buffer to 700 feet, and suggests several other suggestions for increasing protection for 
the species, which have been incorporated into revised mitigation measures, presented below.  

The Mitigated Alternative, as described in Master Response 104 in the current document, 
includes a 200-foot minimum horizontal setback from San Antonio Creek for future operations, 
which would add additional protection to marsh wildlife. The setback would be maintained all 
year (i.e., not just during nesting season).  

Lastly, Comment Letter H expresses concern about night-lighting. The response to 
Comment N-22 in volume 2 of the FEIR states that Mitigation Measure 3.6.2, which addressed 
the possibility of increased use of night lighting at the landfill, was intended to reduce potential 
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conflicts with flight operations at Gnoss Field, and would also reduce the potential effects of 
night lighting on wildlife in Petaluma Marsh. 

To add further protection for California clapper rail and ensure that Impacts 3.3.4 and 3.3.5 are 
mitigated to less than significant levels, the following mitigation measures are revised:  

Mitigation Measure 3.3.4a: Levee reconstruction work during the California clapper rail 
nesting season (February 1 – August 31) shall be avoided, unless surveys by a qualified 
biologist with a current federal scientific take permit for California clapper rail indicate that 
black or California clapper rails are not nesting within 500 700 feet of the work area. The 
surveys should be conducted consistent with the current U.S. Fish and Wildlife Service 
survey protocol for California clapper rail. Furthermore, the surveys should be conducted to 
determine the pair status of any observed individuals, local habitat use, and location of 
nests (if any) to within at least 30 feet. If nesting California clapper rails are found or 
highly suspected, one of the following measures should be implemented: 

(a) No construction activities should be conducted within 700 feet of a known or 
suspected California clapper rail nest; or  

(b) Construction activities that must occur within 700 feet of a known or suspected 
California clapper rail nest should not be conducted until between September 1 and 
January 31. 

Proper precautions shall be taken to confine the necessary disturbances to the smallest area 
possible. Although salt marsh harvest mice were absent from the landfill in 1992, they 
should be considered potentially present during high tides, when mice may use the outer 
levee slope as a refuge. Care should be taken to avoid construction that disturbs the outer 
levee bank during spring tides. 

Mitigation Measure 3.3.4b: Levee reconstruction work throughout the year (regardless of 
time) should be conducted consistent with the following provisions to address potential 
impacts to California clapper rail and salt marsh harvest mouse:  

(a) No construction activities should be conducted any earlier than 1.5 hours after sunrise 
and any later than 1.5 hours prior to sunset (to address the crepuscular activity peaks 
of this taxon); 

(b) No construction activities should be conducted 1.5 hours prior to or 1.5 hours after 
high tides that are of sufficient elevation to flood the adjacent middle intertidal marsh 
(when clapper rails and salt marsh harvest mice may need to seek refuge in high 
intertidal marsh or upland from rising tidal waters); and 

(c) Upon completion of the construction activities all disturbed soils in marsh habitat 
shall be winter stabilized to prevent erosion and allow for passive restoration of 
brackish marsh vegetation. 

Mitigation Measure 3.3.5a: Bird deterrent practices and Ccompost machinery, including 
tubgrinders, trammel screens, and windrow turners, and other composting equipment 
capable of generating high noise levels shall be positioned operated to assure that noise 
levels do not exceed 76 dBA at the marsh boundary east of the levee during the California 
clapper rail nesting season (February 1 – August 31). Furthermore, the existing screening 
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between the composting area and the marsh shall be maintained in place to minimize line-
of-sight views of composting activities from the adjacent low intertidal marsh. See also 
Mitigation Measure 3.7-3. 

Mitigation Measure 3.3.5b: If landfill activities, including but not limited to bird deterrent 
practices, are to take place in Areas A or B during the California clapper rail nesting season 
(February 1 – August 31), they must be preceded by either (1) a biological survey to 
determine presence or absence of California clapper rail nests in the marsh area adjacent to 
the landfill (consistent with Mitigation Measure 3.3.4) or (2) a noise study to determine 
noise levels from landfill operations at the marsh boundary. Landfill activities may proceed 
in these areas during the nesting season only if it is determined that nests are not present, or 
that sound levels at the marsh boundary are below 76 dBA. Furthermore, if landfill 
activities are to take place in these areas during the nesting season, and surveys do not 
support a finding of absence of California clapper rail in the intertidal marsh adjacent to the 
landfill, visual screening shall be implemented at the top-of-slope of the active fill area 
(i.e., at the edge of the fill plateau) to minimize line-of-sight views from the adjacent 
intertidal marsh. It should be noted that this fence will need to be continually moved to the 
new edge of the fill plateau as the active fill area increases in height. 

Invasive Species 
Comment GG-7 refers to a Mitigation Measure (3.4.4b), proposed by the applicant as part of the 
project, which proposes using yard waste and grass seed as a slope stabilization technique. The 
applicant has already used these materials for erosion control and slope stabilization for 
approximately 10 years. While not explicitly allowed in the SWFP, this is a customary practice at 
many landfills in California, and is accepted by the RWQCB as an erosion control measure. 
However, the concern raised by the commenter, that this practice could result in the establishment 
and spread of noxious weed species to areas adjacent to Redwood Landfill, including Petaluma 
Marsh, is justified. To ensure that this does not occur with respect to the proposed project, the 
following Mitigation Measure is added: 

Mitigation Measure 3.4.4e: To ensure that raw yardwaste used for erosion control on 
landfill side slopes does not become a source for the spread of invasive weed species into 
the adjoining marsh, Redwood Landfill shall undertake an invasive weed monitoring and 
control program. At the least, this program will consist of the following: 

1. Conduct a baseline survey of areas of the landfill where yardwaste has been applied 
for erosion control, and of the perimeter of the landfill, to determine the presence and 
extent of invasive weed species already established, if any; 

2. Remove invasive weeds that become established on the landfill property and monitor 
annually for removal; 

3. If after monitoring it is determined that use of raw yardwaste for erosion control at 
the site is not a source of invasive weed species, the frequency of monitoring may be 
reduced and/or the control program discontinued. 

4. Alternatively, Redwood Landfill could substitute composted or heat-sterilized 
yardwaste that does not contain viable weed seeds for raw yardwaste.  
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103. Status of Land Use Permit 
A number of commenters have raised concerns about the facility’s Conditional Use Permit 
(CUP). Questions include whether it continues to be valid in light of its brevity and when it was 
issued (1958), whether it covers current operations at the site, and whether circumstances 
associated with current operations allow or impel the County to review the permit with 
consideration toward revising or revoking it. This Master Response responds to all or part of the 
following comments: C-17, I-8, J-6, N-3, N-43, N-44, R-11, T-2, U-2, AA-1, KK-11, OO-9, 
VV-3. This response draws on, and is intended to be consistent with, a memo prepared by the 
Marin County Counsel (Marin County, 2005) for the Board of Supervisors regarding issues raised 
in a letter received by the Board about Redwood Landfill’s CUP.  

Overview 
The proposed project principally concerns the revision of Redwood Landfill’s existing solid 
waste facilities permit (SWFP). The CUP, issued by the County, is required for operation of a 
landfill under the zoning code and is one of the required permits under which the landfill operates 
(see FEIR Table 2.1 for a list of current permits).  

Conditional Use Permits 
The power and authority of counties to grant CUPs is a valid exercise of the constitutionally 
provided police power and is specifically granted by state statute (Government Code 
Section 65901). Typically, a county zoning ordinance provides for basic uses (uses that are 
allowed by right) and for additional (conditional) uses that may be permitted after approval by an 
administrative agency upon making a finding of public convenience and necessity and that the 
use will not be contrary to the public health and welfare. The property owner may only conduct 
the use consistent with the conditions identified in the CUP. Once a CUP has been issued, the 
power to revoke it is limited, and, where a property owner incurs material expense in reliance on 
a CUP, the property owner acquires a vested property right. To revoke a vested CUP, a county 
must show a compelling public necessity warranting the revocation; this could occur if the 
business constitutes a public nuisance (Marin County, 2005, p. 2). While the Board of 
Supervisors has the authority to revoke or suspend a CUP (subject to due process requirements), 
per County Code Section 120.030, there is no authority to “initiate a review hearing” (Marin 
County, 2005 [p. 1, footnote 1]).  

The Redwood Landfill site is located in an area zoned agriculture, in which landfills are allowed 
as a conditional use upon issuance of a CUP.5 The CUP under which RLI operates was approved 
by the Board of Supervisors and granted in 1958. The permit, allowed under provisions of 
                                                      
5  In California, a jurisdiction’s zoning ordinance is required to be consistent with its general plan. The recently 

adopted Marin Countywide Plan (adopted November 6, 2007) designates the area within which the site is located as 
AG1 (Agricultural, 1 unit/31-60 acres) and Baylands Corridor, as compared to the site’s designation in the 1994 
Countywide Plan as AG1 (Agricultural, 1 housing unit per 31-60 acres) and Bayfront Conservation Zone. 
According to the new plan (p. 2-40) “For parcels of all sizes, existing lawful uses are grandfathered. ...Creation of 
the Baylands Corridor will not subject currently allowed activities to additional County regulation (Marin County, 
2007).”  
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Section 20 of Ordinance No. 254 (the county Zoning Ordinance), authorized Jordan Smith, et al., 
to “permit the establishment of a sanitary land fill garbage and rubbish dump” on a 600-acre 
parcel of land known as the “Burdell Ranch,” located between the Northwestern Pacific Railroad 
right-of-way and San Antonio Creek (Marin County, 1958).  

Solid Waste Facility Permits 
As described in the FEIR introduction, the process for obtaining a Solid Waste Facilities Permit 
(SWFP) is different from that for a CUP. The SWFP is not issued pursuant to the police power of 
the local jurisdiction, but is issued by the Local Enforcement Agency (LEA), whose designation 
is approved by the California Integrated Waste Management Board (CIWMB). The power and 
authority to require SWFPs is specifically granted by state law (Public Resources Code [PRC] 
Section 44001; 44004) (Marin County, 2005). The SWFP regulates the design and operation of 
the solid waste facility, including waste storage, handling, and disposal. A significant change in 
the solid waste facility’s design or operation that is not authorized in the existing SWFP may not 
be undertaken unless the change conforms with state laws and regulations established by the 
CIWMB, and the terms and conditions of the SWFP are revised to reflect the change (PRC 
Section 44004). The CIWMB must concur in the issuance of the SWFP issued by the LEA. In 
Marin County, the LEA is the Environmental Health Services Division.  

Comments Concerning the CUP 
Many of the use permit comments recommend that the County Planning Commission and/or 
Board of Supervisors take the opportunity to review the adequacy of the 1958 CUP. Some state 
that a review of the facility’s CUP is justified because today a use permit would not be granted 
for a similar use at this site.  

Although the Board of Supervisors has broad authority over regulation of land use within its 
jurisdiction, that authority is not unlimited (Marin County, 2005). As noted above once a CUP is 
issued, the power to revoke it is limited. The Board of Supervisors has the authority, pursuant to 
County Code Section 120.030, to revoke or suspend a CUP (subject to due process requirements), 
but there is no authority to “initiate a review hearing” on a CUP (Marin County, 2005 [p. 1, 
footnote 1]). Because a vested right is involved, any discussion of current requirements for 
granting a new CUP for a proposed new landfill or waste facility is irrelevant (Marin County, 
2005). 

Some comments state that a review of the CUP, or a revocation or suspension proceeding, is 
justified because current or proposed operations and activities at the site are more extensive or 
more industrial than was contemplated when the permit was issued. Some comments state that the 
permit was issued to a local farmer for a local dump, whereas now the site is owned by a 
multinational corporation. Several comments contend that the record of proceedings when the 
permit was issued indicate that a “local dump” (or, in one comment, a “small local dump”) was 
expected, and that, in contrast, Waste Management intends to operate a regional facility; several 
comments say the permit hearing record indicates that a commitment was made at the hearing to 
keep the landfill a certain distance away from San Antonio Creek.  
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As noted in the FEIR Introduction (p. vii) and clarified with verbatim text from the CUP above, 
the CUP is broadly written. The CUP does not contain any conditions limiting use of the entire 
600-acre site or limiting the regional scope of the area that might be served by the landfill. The 
current and proposed land use is consistent with the permitted land use as a sanitary landfill 
garbage and rubbish dump. Therefore, the provisions of the CUP itself do not appear to support 
contentions that current and proposed land uses are beyond the scope expected under the current 
use permit.  

This view is supported by the County Counsel’s review of RLI’s CUP. In its review, the County 
Counsel noted that the CUP “is remarkably devoid of any conditions” except to comply with all 
applicable laws and ordinances (Marin County, 2005 [p. 3]). In addition, because there is a vested 
right associated with the use permit, County Counsel stated that any suspension or revocation of 
such rights must meet constitutional muster. It is unlikely, in the County Counsel’s view, “that a 
statement made at a hearing or the ‘contemplation’ of decision makers would form a 
constitutionally acceptable basis to revoke or suspend a vested right particularly where neither the 
statement nor the ‘contemplation’ ” is reflected as a condition on the CUP (Marin County, 2005). 
County Counsel also noted that, because a CUP runs with the land, a transfer of ownership cannot 
form the basis to “initiate a review”6 or revoke the CUP (Marin County, 2005). The County 
Counsel review noted that the proposed project pertains to the design and operation of the facility, 
not a change in land use. Since the CUP does not contain operating restrictions, the RLI’s 
application for a revised SWFP does not seek an expansion of existing land use conditions. The 
application also does not propose an increase in the CUP footprint, but rather a solid waste 
facility permit change in existing waste operations and environmental controls (Marin County, 
2005).  

Some comments indicate that violations of applicable laws, regulations, and permits under which 
RLI operates provide the opportunity and/or necessity for the County to review the existing CUP. 

As indicated above, current and proposed landfill operations and activities are permitted under the 
site’s CUP. As discussed in FEIR Master Response 18, the current EIR process is part of a 
lengthy process on the part of the Marin County LEA to review the landfill’s existing SWFP and 
ensure the facility operates in compliance with its permits. Other agencies that have permitting 
authority over RLI operations have procedures unrelated to the CUP to enforce their permit 
conditions and requirements.  

In its review of the Redwood Landfill CUP, the Marin County Counsel states that alleged 
violations of law related to noncompliance with conditions of the SWFP may be enforced through 
the [SWFP] process (Marin County, 2005 [p. 4]), rather than the use permit. If the County can 
demonstrate a compelling public necessity by presenting evidence that the landfill is a public 
nuisance, such evidence could form the basis to revoke the use permit (Marin County, 2005). 
However, to do so the County would need to present evidence showing that the landfill operations 
is detrimental to health, safety and welfare of people residing or working in the area. According 

                                                      
6  As previously noted, this has been requested in comments, although there is no authority provided the County to 

initiate a review of a CUP.  
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to the County Counsel, “[g]iven the fact that the landfill must meet the regulatory approval and 
operating standards of numerous State agencies ..., it would be a difficult evidentiary burden to 
pursue closure for operational air or water quality issues that meet the approval of State agencies” 
(Marin County, 2005 [p. 5]).  

Some comments point to the CUP under which the Altamont Landfill and Resource Recovery 
Facility (ALRRF) operates as an example of use permit that Marin County should refer to or 
follow in revising RLI’s CUP. 

The circumstances under which ALRRF’s CUP was revised are different from those existing in 
the case of Redwood Landfill. Among other factors, the ALRRF CUP includes tonnage limits, 
and the landfill operator applied to Alameda County for a new CUP in order to expand operations 
beyond the limits contained in its existing CUP. ALRRF’s current CUP emerged from the 
settlement of protracted litigation related to the approval of the CUP application. As discussed 
above, the proposed revisions to RLI’s SWFP are consistent with the land use allowed under its 
CUP, and RLI has not proposed a revision to its CUP. In response to a comparison between RLI’s 
CUP and that of ALRRF, the Marin County Counsel stated that the two cases are “procedurally 
and factually” different, and that it is factually incorrect that the ALRRF matter supports the 
proposition that the County may “initiate CUP a review proceeding” (Marin County, 2005). 

104. Refinement of the Mitigated Alternative 
This Master Response responds to comments from numerous commenters on the Mitigated 
Alternative, which is discussed in Chapter 5 of Volume 1 of the FEIR, and also in Master 
Response 20 in Volume 2 of the FEIR. This Master Response provides further refinements to the 
Mitigated Alternative and to the process for consideration of its approval in substitution for the 
project proposed by the applicant. 

Review and discussion of the Mitigated Alternative has become an iterative process, with input 
from commenters and the applicant being used to refine, correct, and elaborate on this alternative. 
The applicant, in a letter to the LEA dated June 15, 2006, and included in this document as 
Appendix A, has agreed to pursue implementation of the Mitigated Alternative in lieu of their 
proposed project, opening the door to consideration of a project with considerably lesser 
environmental impacts that the EIR identified as the environmentally superior alternative. The 
County expects that the process for approval of the Mitigated Alternative would include submittal 
by RLI of a revised application following certification of the FEIR. This process is further 
discussed in the last part of this Master Response. 

This Master Response covers the following issues in relation to the Mitigated Alternative: 

1. further specificity of allowed material types and tonnage limits; 
2. corrections to traffic limits; 
3. refinement of the air quality analysis; 
4. detail on site design and development of facilities; 
5. site life projections under the Mitigated Alternative; 
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6. incorporation of all mitigation measures stated in the FEIR; 
7. process for consideration of approval of the Mitigated Alternative. 

The fundamental basis for the Mitigated Alternative is stated in the description of this alternative 
on page 5-31 of the FEIR: 

[Under the Mitigated Alternative,] Redwood Landfill would shift its emphasis from waste 
disposal to material and energy recovery. Instead of placing emphasis on increasing waste 
disposal capacity, Redwood Landfill would develop processes and methods aimed at 
increasing diversion of materials from landfill, and increasing energy production at the site. 
This would result in several benefits, including preservation of landfill capacity; increasing 
diversion and reducing landfilling of wastes in this environmentally sensitive location; 
reducing the need for certain project mitigation measures described in the analysis; 
providing justification for Overriding Considerations for significant unavoidable impacts of 
the project; helping to counterbalance or avoid altogether the significant unavoidable 
effects of the proposed project; maximizing consistency with County Integrated Waste 
Management Plan policies and County energy policies; and providing long-term protection 
of the environment in accordance with California Public Resources Code (PRC) § 440127. 

1. Refinement of Allowed Material Types and Tonnage Limits 
Several changes have been made since publication of the FEIR in the type and volume of 
allowable material types under the Mitigated Alternative. These are summarized in 
Table MR104-1, which compares maximum daily volume of various material types for disposal, 
recycling, composting, and daily cover with currently permitted volumes and the applicant’s 
revised proposal, as presented in the FEIR. The differences between material types and limits in 
this table and in Table MR20-1 in the FEIR are as follows: 

• 500 tons per day, average and peak, of petroleum contaminated (PC) soils meeting 
RWQCB acceptance criteria for use as ADC has been eliminated. 

• 300 tons per day, average and peak, of green/yard/wood waste for use as ADC and for 
erosion control and slope stabilization, has been added. See discussion of control of 
invasive weeds from use of this material in Master Response 102. As this quantity reflects a 
substantial reduction from the amount proposed to be used as ADC under the project 
evaluated in this EIR, no further analysis of this aspect of the Mitigated Alternative is 
required. 

• The description of clean soil material to be used for cover is modified to read, “clean 
soil/non-hazardous minimally contaminated soil.” This is to allow explicitly the use of soil 
with background levels of contamination typical of soils from urban areas. Such soils often 
contain low levels of heavy metals and petroleum products, but do not exceed Regional 
Water Quality Control Board, Bay Area Air Quality Management District, and state 
Department of Toxic Substances Control regulatory thresholds for special handling and 
disposal. 

                                                      
7  PRC § 44012 states that “When issuing or revising any solid waste facilities permit, the enforcement agency shall 

ensure that primary consideration is given to protecting public health and safety and preventing environmental 
damage, and that the long-term protection of the environment is the guiding criterion….” 
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TABLE MR104-1 
MITIGATED ALTERNATIVE: UPDATED DETAILS (tons per day) 

Revised Currently 
Permitted Mitigated Alternative 

Applicant's Revised 
Proposal 

Material Type Average Peak Day Average Peak Day Average Peak Day 

Landfilled       
Non-hazardous Class III waste N/S 1,270 1,270 1,270 1,350 1,350 

"Class III waste to replace previous Class II waste 
proposal" N/S N/S N/S N/S 500 500 

Subtotal: Non-Hazardous Class III Waste N/S 1,270 1,270 1,270 1,850 1,850 

Non-hazardous sludge (Class B biosolids) for 
direct disposal or to main impoundment (for 
current permit, see below) 

N/S N/S 100 100 100 100 

Class II Petroleum contaminated soil (not meeting 
RWQCB criteria) N/S N/S 0 0 0 0 

Other designated wastes (including PC soil 
meeting RWQCB waste acceptance criteria) /1/ N/S 20 20 20 200 200 

Total Landfilled Waste N/S 1,290 1,390 1,390 2,150 2,150 

Recyclable. Reusable, Compostable       
Non-hazardous separated or commingled 

materials (not including green/yard/wood 
waste, non-hazardous minimally contaminated 
soils and clean soils) for Recycling only 

10 10 400 400 10 10 

Compostable        
Green/yard/wood waste 42 238 60 60 400 400 

Biosolids (Class B) (for composting) 84 307 80 80 82 82 

Food Waste – – 30 30 32 32 

Subtotal: Compostable 126 545 170 170 514 514 

Materials used for interim, daily, and alternative daily cover  
Green/yard/wood waste (includes erosion control 

and slope stabilization)  N/S N/S 300 300 Included under 
Compostable 

Petroleum Contaminated (PC) soil meeting 
RWQCB criteria (for ADC) N/S N/S 0 0 640 800 

Biosolids (Class B) (for ADC) 424 455 50 50 50 50 

Clean soil/non-hazardous minimally-
contaminated soil (for cover) /2/ 0 0 Not Counted in 

Tonnage 500 800 

Subtotal Cover Materials 424 455 350 350 1,190 1,650 

Total Recyclable, Reusable, Compostable, 
and Cover Material 560 1,010 920 920 1,714 2,174 

TOTAL N/A 2,300 2,310 2,310 3,864 4,324 

Total biosolids (Class B) for all purposes – Full 
and Registration Tier SWFPs /3/ 

550 1,000 230 230 232 232 

 
Key: N/A: Not applicable; N/S: Not specified in permits 

Note: Some totals may not sum due to rounding. 
1 Types of designated waste are the same as in the current SWFP. 
2 Must have approvals and adhere to guidelines of RWQCB, BAAQMD, and DTSC. 
3 Due to changes in composting regulations, in order to continue co-composting of biosolids after October 5, 2008, Redwood Landfill must obtain a 

Compostable Materials Handling Facility Permit (i.e., SWFP) by that date, in accordance with 14 CCR Section 17855.4. Alternatively, this activity 
may be included in the revised SWFP for the entire facility that is being sought, and will be applied for, subsequent to certification of the FEIR. 
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2. Corrections to Traffic Limits 
There are errors in the FSEIR regarding the number of vehicles that would be allowed to enter 
and exit the facility under the Mitigated Alternative. The discussion of the maximum number of 
vehicles that would be allowed under the Mitigated Alternative in Master Response 20 in 
volume 2 of the FSEIR states a maximum of 612 waste-carrying vehicles per day, plus 50 other 
vehicles, which would total 662 vehicles per day. The total number of vehicles entering the 
facility is given as 712, due to a math error. The figure that should have been used– and that was 
used in the air quality analysis for the Mitigated Alternative (see Appendix D-2 of the FSEIR, 
including tables MD-1 and MD-3), is 562 vehicles per day (1,124 vehicle trips per day). This 
figure includes 100 trips (50 vehicles) for non-waste deliveries and employees, and 512 vehicles 
carrying waste to the site or recovered materials off the site. 

Compounding this error, construction vehicles were inadvertently excluded from the vehicle count 
in the description of Mitigated Alternative traffic. The applicant has stated that up to 100 
construction-related vehicles (200 vehicle trips) per day will be required for necessary construction 
activities at the site, including raising the height of the perimeter levee. Construction vehicles were 
not included in the air quality analysis for the Mitigated Alternative presented in the FEIR. 

Table MR104-2 shows the correct number of vehicles that would be allowed under the Mitigated 
Alternative; a revised air quality analysis incorporating these corrections has been conducted and 
is discussed below. 

TABLE MR104-2 
MITIGATED ALTERNATIVE TRIP GENERATION 

Daily Totals 
Vehicle Type Vehicles Vehicle Trips 

Mitigated Alternative   
Vehicles Carrying Waste 512 1,024 
Other Vehicles (Employees, Visitors and Deliveries) 50 100 
Subtotal 562 1,124 
Construction Traffic (seasonal) 100 200 
Total Proposed Traffic 662 1,324 

Existing   
All Vehicles (Carrying Waste, Employees, Visitors and Deliveries) 415 830 
Construction Traffic (expired 2002) 0 0 
Total Existing Traffic 415 830 

Net New   
Landfill and Recycling Operations 147 294 
Construction Traffic (seasonal) 100 200 
Total 247 494 

 
 
SOURCE: ESA, Marin County 
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3. Refinement of the Air Quality Analysis 
The air quality analysis for the Mitigated Alternative has been repeated to account for the 
corrected traffic figures presented in Table MR104-2. The assumptions and calculations used in 
this analysis appear in Appendix D in this document, and the results are summarized in 
Table MR104-3. Regarding greenhouse gas (GHG) emissions, see Master Response 112. 

As shown in the righthand set of columns in Table MR104-3, the Mitigated Alternative would 
substantially reduce air emissions relative to the applicant's proposed project, but would not 
reduce all project impacts identified in the FEIR as significant and unavoidable to less-than-
significant (compare with project emissions in revised Table 3.2-6 in response to Comment 0-12 
in chapter 3 of this document). This is consistent with the intent of the Mitigated Alternative, as 
stated in the FEIR (Volume 1, pp. 5-30 through 5-34). Corrections to the Mitigated Alternative 
truck trip generation presented in the RTC Amendment (and the elimination of air drying of 
sludge) result in changes to the air emissions calculations, resulting in different conclusions than 
those presented in FEIR Master Response 20: ROG emissions are reduced to less than significant 
(assuming elimination of air drying of sludge), but NOx and PM-10 emissions, while 
substantially reduced compared to the applicant's proposed project, still exceed threshold values. 
As stated in the FEIR (Volume 1, page 5-31), greater consistency with County Integrated Waste 
Management Plan and energy policies provides justification for Overriding Considerations for 
significant unavoidable impacts of the Mitigated Alternative.  

4. Detail on Site Design and Development of Facilities 
The applicant has prepared a final grading plan and site plan for the Mitigated Alternative, which 
appear here as Figures MR104-1. and MR104-2. The site plan includes the following features: 

• A set back of a minimum of 200 feet from San Antonio Creek for all future operations. The 
setback would be measured from a surveyed line that corresponds with the bankfull 
elevation8 of San Antonio Creek; 

• Placement of bins for cardboard and other paper grades, glass, metal, plastic containers, 
and other basic recycled commodities in an area accessible prior to entering the scale house 
for self-haul public customers, to provide an economic incentive to recycle; 

• Addition of construction and demolition (C&D) debris recycling activities. The processing 
facility would likely be located adjacent to (north of) the existing administration building 
and south of the landfill footprint in a currently undeveloped area of the landfill property, in 
one of the former sludge holding ponds (see FEIR, Figure 2-7). This facility would be 
adjacent to the future planned scalehouse/landfill entrance so that recyclable wastes could 
be redirected prior to entering the disposal area. Tipping areas would be included for clean 
recyclable materials, such as rock, concrete and other inert materials; mattresses, other 
bulky items and carpet; and building materials, such as salvaged lumber and roofing 
materials. The facility would also include a sorting operation to separate recyclable and 
reusable materials from mixed loads. Non-recoverable residues from this facility would be  

                                                      
8  Bankfull elevation refers to the elevation of the creek at bankfull stage, which is the stage at which water fills the 

channel completely, and its surface is level with the flood plain (Dunne and Leopold, 1978).  
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TABLE MR104-3 
MITIGATED ALTERNATIVE AIR EMISSIONS 

Existing 2006 Mitigated Alternative 2010 Net Increase 
Emissions (pounds per day)  Emissions (pounds per day)  Emissions (pounds per day)  

Emission Source CO ROG NOx PM-10 eCO2
2 CO ROG NOx PM-10 eCO22 CO ROG NOx PM-10 eCO22 

Construction Activities       NQ          NQ          NQ   

On-Road Vehicles 88  8  110  19  18,120   129 16  236  40  47,348   41 8  126  21  29,228  

Off-Road Equipment 35  11  110  4  11,939   43 13  136  5  15,158   8 2  26  1  3,219  

Fugitive Dust from LF Operations -  -  - 817           1,082         265   

Fugitive Landfill Gas1 -  243  - -  952,582     247     968,077     4      15,495  

Flare Emissions3 128 9  37  11  31,209   152 10  45  13  31,716   24 1  8  2  508  

Composting/Co-Composting -  171  -  -       213           42        

Sludge as ADC and Disposed -  38  -  -       21           (18)       

Sludge Air Drying -  24  -  -       102           78        

Designated waste disposal in Area G   NQ NQ NQ      NQ NQ NQ      NQ NQ NQ   
                                 

TOTAL QUANTIFIED EMISSIONS 251 505  257  851  1,013,849  324 621  417  1,140  1,062,299  73 117  160  289  48,450  

BAAQMD Significance Criteria                       550 80 80 80 n.a. 

Countywide Total                       246,400 44,420  37,400  15,740    
Quantified Project Emissions as a 
percent of Countywide Emissions                       

0.03% 0.26% 0.43% 1.84%  

 
1 Fugitive landfill gas and flare emissions compare 2010 under existing permit and under the Mitigated Alternative. 
2 eCO2 (CO2 equivalent) includes CO2 plus CO2 equivalent of methane for on-road and off-road, and CO2 equivalent of methane for fugitive landfill gas and flare emissions. 
3 Flare emissions other that eCO2 based on Table O-12 in response to Comment O-12 in Chapter 3 of this document and reflect estimated peak emissions during life of landfill. 
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 disposed in the landfill and would count against the landfill’s maximum daily disposed 
tonnage, providing an incentive to the landfill to maximize recovery efforts. Consistent 
with Countywide Plan Update program AIR-4.a (Reduce Greenhouse Gas Emissions 
Resulting from Energy Use in Buildings), new buildings will be designed to reduce energy 
consumption and to incorporate and/or use renewable energy to the extent feasible; 

• A co-composting facility accepting green/yard/wood waste, biosolids, and food waste (see 
Table MR104-1 for allowed quantities of these feedstocks) and producing finished compost 
products for use on site or sale off-site; 

• Development of power production facilities, including landfill gas-fired turbines and 
photovoltaic power. Windpower would not be developed at the site, due to concerns 
regarding impacts on birds. It is anticipated that development of photovoltaic power at the 
site would not require permits, other than building permits, and would not, therefore, 
require additional environmental review. Sufficient power generation capacity would be 
developed to utilize all captured landfill gas for this purpose. Under the Mitigated 
Alternative, power generation potential is expected to peak at about 18 megawatts in 2025, 
and to average about 12.5 megawatts over a 30-year period (see Master Response 112 in 
this document). Additional power generation equipment may be installed as landfill gas 
production increases in order to maximize power production. Authority to Construct (ATC) 
permits from the BAAQMD would be required for construction of the landfill gas-fired 
turbines. The BAAQMD would require the landfill gas-fired turbines to comply with 
applicable BAAQMD, State, and federal rules and regulations, including implementation of 
best available control technology, emission offsets, and prevention of significant 
deterioration requirements. Permits to Operate (PTOs) from the BAAQMD would be 
required for operation of the landfill-gas fired turbines; 

• Preparation of a Greenhouse Gas Reduction Plan within two years of project approval that 
demonstrates how the landfill will reduce annual greenhouse gas emissions to a level 
15 percent below 1990 levels by the year 2020. This aspect of the Mitigated Alternative is 
further discussed in Master Response 112 in this document. 

5. Site Life Projection for the Mitigated Alternative 
Site life projections for the Mitigated Alternative appear in Table MR104-4. The projections are 
based on a landfill design with a total above-grade capacity (airspace) of approximately 
26 million cubic yards (see Figure MR104-1). This capacity figure represents the total capacity 
for waste, daily cover, intermediate cover, and final cover. Based on an assumption that the 
landfill would receive the maximum daily volume permitted for disposal each operating day and 
other assumptions stated in the table, the landfill’s remaining life would be about 18 years from 
October 2006, and the earliest closure date for the facility would be 2024. See Master Response 
107 for further discussion of the site life calculations contained in the table. 

6. Incorporation of All Mitigation Measures Stated in the FEIR 
The Mitigated Alternative, as described in the FEIR, includes all of the mitigation measures 
specified in Chapters 3 and 4 of the FEIR. Several additional mitigation measures or alterations to 
mitigation measures appear in this FEIR Amendment (see Chapter 4 in this document). An 
ordinance to institute a waste import mitigation fee (Mitigation Measure 3.6.4b) is currently 
under consideration by the Marin County Board of Supervisors. 
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 Figure MR104-1
Mitigated Alternative Final Grading Plan

SOURCE:  GeoSyntec Consultants, 2007
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 Figure MR104-2
Mitigated Alternative Site Plan

SOURCE:  GeoSyntec Consultants, 2007
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TABLE MR104-4 
SITE LIFE CALCULATIONS FOR THE MITIGATED ALTERNATIVE 

 Permitted 

Applicant's 
Proposal 
(revised) 

Mitigated 
Alternative 

Area of landfill footprint in acres 210.0 222.5 222.5 
Area of landfill footprint in square feet 9,147,600 9,692,100 9,692,100 
Depth of final cover  4 3 3 
Volume of final cover - cubic feet (assumes planar surface) 36,590,400 29,076,300 29,076,300 
In cubic yards 1,355,200 1,076,900 1,076,900 
    
Net Airspace (waste plus daily cover -- without final cover) 19,100,000 33,697,100 25,000,000 
Total Airspace (includes final cover) 20,455,200 34,774,000 26,076,900 
    
In-place Volume as of Oct 06(1) 15,300,000 15,300,000 15,300,000 
Total Remaining Airspace (incl. final cover) 5,155,200 19,474,000 10,776,900 
Net Remaining Airspace (waste plus daily cover) 3,800,000 18,397,100 9,700,000 
    
Airspace (ft3) gained by future consolidation of Bay Mud @ 3.25 ft(2) 29,729,700 31,499,325 31,499,325 
In cubic yards 1,101,100 1,166,642 1,166,642 
Airspace gained by 9% settlement of net volume (yds3) 1,719,000 3,032,739 2,250,000 
Total airspace gained by settlement 2,820,100 4,199,381 3,416,642 
    
Effective Net Airspace of Landfill 21,920,100 37,896,481 28,416,642 
Effective Remaining Net Airspace of Landfill 6,620,100 22,596,481 13,116,642 
    
Tons of waste per cubic yard 0.59 0.59 0.59 
In pounds per cubic yard 1,180 1,180 1,180 
In pounds per cubic foot 44 44 44 
Effective Remaining Net Airspace -- tons 3,905,859 13,331,924 7,738,819 
Maximum tons waste per day(4) 1,290 2,150 1,390 
Maximum tons waste per year (311 operating days) 401,190 668,650 432,290 
    
Minimum remaining site life (years) from October, 2006 9.7 19.9 17.9 
Earliest Projected Closure Date 2016 2026 2024 

 
 
1 Information on current site volume provided by GeoSyntec, 2007a, based on aerial topographic survey by Walker Assoc, Oct. 2006 
2 Amount of consolidation corrected from FEIR to account for settlement already realized (50% of total) 
3 Geosyntec, 2007a estimates 8-10% 
4 Daily Tonnage Figures based on Table MR104-1 
 
SOURCE: GeoSyntec, 2007a; Roycroft, 2007; ESA 
 

 

7. Additional Considerations: Post-Closure Maintenance of 
Environmental Control Systems 

Based on additional analysis of greenhouse gas (GHG) emissions associated with the Mitigated 
Alternative and the facility as currently permitted (see Master Response 112) and further 
consideration of the effectiveness of the leachate collection and recovery system (see Master 
Response 105), the Mitigated Alternative is further refined to include a requirement for the 
applicant to maintain the landfill gas collection system (including power production engines or 
turbines), the LCRS, and associated groundwater, surface water, and air emission monitoring and 
reporting programs for an indefinite period after landfill closure, unless it can be conclusively 
demonstrated to the relevant regulatory agencies that the landfill no longer poses a threat to the 
environment. Prior to issuance of a revised solid waste facility permit, the applicant shall provide 
cost estimates and financial assurances for indefinite post-closure maintenance as part of a 
revised Preliminary Post-Closure Maintenance Plan. 
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8. Process for Consideration of Approval of the Mitigated 
Alternative 

One of the fundamental purposes of CEQA is to reduce potential environmental impacts of a 
project. This may be accomplished by the adoption of feasible mitigation measures or feasible 
alternatives to a proposed project that would substantially lessen a project’s environmental effects 
(PRC § 21002). A lead agency, after considering the final EIR, and in conjunction with making 
findings regarding any significant environmental effects of a project, may then decide whether or 
how to approve a project (CEQA Guidelines § 15092 (a)). For a project that has been found to 
have the potential for significant environmental effects, the lead agency shall not approve the 
project unless the agency has either: 

(A) Eliminated or substantially lessened all significant effects on the environment where 
feasible… and 

(B) Determined that any remaining significant effects on the environment found to be 
unavoidable… are acceptable due to overriding concerns…. 

 (CEQA Guidelines § 15092 (b)) 

The process for certification of this EIR and for action on the project is described in the 
Introduction to the FEIR, on page vii: 

 The County will circulate this FEIR Response to Comments Amendment to Responsible 
and Trustee Agencies that commented on the DSEIR and all interested parties…. Upon the 
conclusion of the review, the County Planning Commission will consider whether to 
recommend certification of the EIR. 

 The Marin County Environmental Health Services Division (EHS) is certified by the 
California Integrated Waste Management Board (CIWMB) as the Local Enforcement 
Agency (LEA). The LEA has the authority to draft a proposed Solid Waste Facilities 
Permit (SWFP) for CIWMB concurrence. The CIWMB is the hearing body for the permit 
and the approval authority. The LEA issues the permit locally on behalf of the CIWMB. 
The LEA is also the CEQA Lead Agency and will make the determination of whether or 
not to certify the Final EIR. The LEA will conduct a separate and distinct meeting 
subsequent to EIR certification regarding the proposed permit, prior to submittal of the 
proposed permit to the CIWMB for concurrence. The meeting will not be for approval or 
disapproval of the permit. The purpose of the meeting will be to allow interested parties to 
provide comments regarding the proposed permit to be submitted to the CIWMB, for 
consideration prior to action on the permit. The LEA will transmit the proposed SWFP to 
the CIWMB for review. The CIWMB will conduct a public hearing and take action on the 
SWFP. If the CIWMB concurs in the issuance of the SWFP, the LEA will issue the permit 
to the applicant.  

 In certifying the EIR, the LEA would be affirming that the EIR is adequate and complete 
pursuant to CEQA and the County Environmental Review Guidelines. In conjunction with 
a decision on the project, the LEA would also find that it reviewed and considered the 
information contained in the FEIR prior to taking action on the project (CEQA Guidelines 
§15090). No action can be taken to approve the proposed project until the FEIR has been 
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certified. However, certification of the EIR does not require or ensure approval of the 
project evaluated in the EIR. 

The Mitigated Alternative was crafted and has been refined to ensure its feasibility. The applicant 
has concurred in the feasibility of the Mitigated Alternative (see Appendix A). Following 
Planning Commission consideration of the FEIR and its recommendation to the LEA on 
certification of the FEIR, the LEA will consider whether to certify the FEIR. After consideration 
of the FEIR, the LEA may then consider the following actions: 

 Whether to: 
1. Approve the project as proposed by the applicant and with mitigation measures 

specified in the FEIR,  
2. Approve an alternative to the project analyzed in the FEIR, or  
3. Disapprove the project.  

 
If, after certifying the FEIR, the LEA acts to approve the Mitigated Alternative or another 
alternative to the project, there is a possibility that further environmental review may be required 
for some aspects of the alternative not fully analyzed in the FEIR. If, however, the application 
describes a project that is consistent with the Mitigated Alternative as it is described and analyzed 
in this EIR (including the FEIR and this document), it is likely that this EIR will provide adequate 
environmental review, since the FEIR has evaluated the Mitigated Alternative in detail and 
includes substantial additional analysis of impacts of this alternative and its ability to reduce 
impacts in comparison to the project.  

105. Leachate Management 

Introduction 
A number of comments concerned the effectiveness of the Leachate Collection and Removal 
System (LCRS) and the mitigation measures stated in the FEIR, including the requirement to 
update the facility’s leachate management plan and to include a water balance model to 
demonstrate the adequacy of LCRS collection and storage components. FEIR Impacts 3.4.7 and 
3.4.8 address the adequacy of the LCRS to prevent the offsite discharge of leachate and the 
capacity to contain and manage leachate collected in the LCRS, respectively. The LCRS is further 
discussed in FEIR Master Responses 1 and 13, and FEIR Master Response 14 describes the 
leachate detection monitoring program. Regarding the LCRS as an engineered alternative design, 
see FEIR Master Response 1 and the responses to comments E-22 and N-18 in this document.  

Mitigation Measure 3.4.8c of the FEIR requires RLI to update the facility’s Leachate 
Management Plan. The updated plan must include the most current leachate flow rates, based on 
the most recent and comprehensive leachate generation studies. Furthermore, the plan must 
demonstrate through use of an empirically-based water balance model that the LCRS components 
and impoundment(s) provide adequate capacity as required under Title 27 CCR Section 20340. 
Mitigation Measure 3.4.7e requires RLI to initiate a pumping program to extract leachate from 
the interior of the landfill and specifies performance criteria to verify the reduction of leachate 
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volume in the landfill, the adequacy of the interior leachate pumping system, and achievement of 
sustainable leachate levels. 

Since publication of the FEIR, RLI and the RWQCB have made significant advances in 
implementation of these mitigation measures. This Master Response describes changes in 
leachate monitoring and management that have been implemented at the site and describes the 
progress the applicant has made to date in the development of a water balance model. Information 
presented in this response is based primarily on Redwood Landfill’s latest Leachate Management 
and Monitoring Annual Reports (annual reports) (GeoSyntec Consultants, 2005a; 2006a; 2007b) 
and memoranda from RLI and its consultant GeoSyntec to the Regional Waster Quality Control 
Board (RWQCB), to the County, and to ESA, the County’s EIR consultant. The annual reports 
describe management practices and the results of monitoring activities, and include water balance 
assessments of the leachate system. The reports are based on the “water year” (the 12-month 
period from October through September9) rather than the calendar year.  

Leachate Monitoring and Management Program 

Leachate in the Landfill Interior 
In February 2004 RLI initiated a program of quarterly monitoring of leachate fluid levels using 
landfill gas wells in the interior of the landfill. The purpose of this monitoring program is to 
“observe and monitor location of fluid within waste” and provide long-term, quantified 
information on the distribution of leachate (GeoSyntec, 2006a [p.11]). The monitoring program 
will provide information on the reduction or accumulation of leachate volume over time and will 
help refine water balance calculations for the site. According to the two annual reports prepared 
since the program began, the results of monitoring indicate a difference in leachate distribution 
along horizontal and vertical axes within the waste, described as “a downward ‘stair-stepping’ 
distribution of leachate from one low permeability horizon to the next.” Hydraulic conductivity 
along horizontal axes is greater than along vertical axes. This difference in hydraulic conductivity 
is consistent with, and assumed to result from, the waste filling process and placement of 
relatively lower permeability daily and intermediate cover (GeoSyntec, 2006a; 2007b 
[Section 3.1.2, p.12]). 

As requested by the RWQCB and consistent with the aforementioned FEIR mitigation measures, 
in 2006 RLI initiated a pilot study to extract leachate from 13 landfill gas extraction wells in the 
landfill’s interior. Each well was pumped for a minimum period of 24 hours to estimate the 
preliminary pumping rate for the individual wells. The combined pumping rate for the 13 wells, 
based on short term equilibrium extraction rates measured at each well, was 9.8 gpm. The results 
of the pilot study were then used to develop a full-scale implementation plan, which was 
scheduled to commence in the final quarter of 2006. 

                                                      
9  A water year is designated by the calendar year in which it ends; e.g., the period October 2004 through September 

2005 is water year 2005.  
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Monitoring of the Perimeter Hydraulic Gradient 
As described in the FEIR, a critical aspect of the LCRS is maintenance of a hydraulic gradient 
toward the perimeter LCRS collection trench, or toward the interior leachate extraction wells. In 
order to monitor the hydraulic gradients in the vicinity of the perimeter trench, RLI constructed a 
system of six piezometer10 clusters, or transects, around the landfill perimeter. Three of the six 
transects were constructed during the reporting period for the 2004 annual report (GeoSyntec, 
2005a) and three were constructed in November 2005 and their measurements were first reported 
in the 2005 annual report (GeoSyntec, 2006a). Each cluster consists of a transect across the LCRS 
trench, with one piezometer constructed in waste, one in the extraction trench (i.e., the perimeter 
LCRS trench), and one in native Bay Mud on the outboard side of the extraction trench. Water 
levels within the piezometers are measured to verify that a gradient is maintained toward the 
perimeter LCRS trench. Monitoring reported in the 2004 annual report indicated a gradient 
toward the LCRS trench in the three clusters installed at the time (GeoSyntec, 2005a). Monitoring 
reported in the 2005 annual report indicated a gradient toward the trench in four clusters; 
however, in two of the three more recently constructed clusters monitoring indicated the gradient 
between Bay Mud and the trench was away from the trench. The two clusters indicating potential 
gradient away from the trench were in Area B (piezometers LW-10, LW-11, and LW-12) and 
Area D (piezometers LW-16, LW-17, and LW-18). 

RLI and its consultant GeoSyntec considered several possible causes for the gradient away from 
the trench at Area B, including tidal influence and the influence of positive air pressure within the 
piezometer casing at the Area B cluster. Pressure transducers were installed in April 2006 and set 
to record fluid levels every 15 minutes. Data downloaded from the transducers showed little 
change in the difference in water level elevations for the first week or so of monitoring, followed 
by a gradual increase in the difference between the water level in the outboard (Bay Mud) 
piezometer and trench piezometer, reflecting declining water levels in the respective areas, and 
increasing gradient toward the trench. RLI and GeoSyntec eventually concluded that infiltration 
of surface water into the LCRS trench as result of recent rains and saturated conditions was likely 
responsible for the piezometer measurements indicating the outward gradient at Area B. RLI 
subsequently re-graded the area to improve surface drainage and limit infiltration (GeoSyntec, 
2006b, Redwood Landfill, 2006; RLI and GeoSyntec, 2006).  

Follow-up investigations at the Area D piezometers showed that the trench and outboard 
piezometers (LW-16 and LW-18) consistently had less than 1 foot of fluid in the bottom of the 
casings (as was the case with the initial measurement showing the apparent outward gradient). In 
practice, piezometers with less than a foot of measurable liquid are considered effectively dry and 
not representative of actual groundwater conditions. Therefore, the water level measured in 
piezometers LW-16 and LW-18 is not reliable for use in determining hydraulic gradient11 
(GeoSyntec, 2006a). 

                                                      
10 A piezometer is a small diameter well used to measure the hydraulic head in an aquifer or water-bearing zone.  
11  According to GeoSyntec, “[d]ue to the potential collection of condensate and lack of draining from the bottom of 

the piezometer casing, fluid levels of less that 1 foot are considered unreliable and not indicative of formation fluid 
levels” (GeoSyntec, 2006b).  
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Subsequent quarterly monitoring reported in the 2006 annual report (GeoSyntec, 2007b) and 
monthly monitoring in the 2007 water year (GeoSyntec, 2007c) indicate an inward gradient at all 
piezometer clusters except that of the Area D extension (location of the LW-16-LW-18 
piezometer cluster), which continues to be reported as dry.  

Sand Deposits Within the Bay Mud 
As discussed in FEIR Section 3.4 and Master Response 109 in this document, sand deposits 
within the Bay Mud have been identified at the landfill site. Variously referred to as sand 
stringers, lenses, or channel deposits in background documents, these areas have been found to 
have somewhat greater permeability than the normally low-permeability Bay Mud. As such, since 
the inception of the detection monitoring program,12 detection monitoring wells have been 
located within the known channel deposits on the site perimeter. As discussed in the FEIR and 
Master Response 109, geotechnical investigations indicate that these deposits are relatively thin 
and laterally discontinuous. Nevertheless, the effectiveness of the LCRS trench in maintaining the 
hydraulic gradient toward the trench in areas near to or intersecting such deposits is particularly 
critical, due to the greater permeability within these deposits (relative to Bay Mud in general). 
Although none of the transects described above to monitor hydraulic gradient were located within 
the sand deposits, RLI has proposed adding four of the existing monitoring points in the detection 
monitoring system (three wells and one piezometer) to the hydraulic gradient monitoring program 
(RLI and GeoSyntec, 2006). The wells and piezometer would continue to be part of the detection 
monitoring program and, for the hydraulic gradient monitoring program, also would be measured 
on a monthly basis along with the transect piezometers. RLI has proposed adding these wells and 
piezometer to the hydraulic monitoring program to provide supplementary information on 
groundwater levels farther outboard than the outboard transect locations. RLI notes that care 
would be needed to ensure that detection sampling activities not distort the results of hydraulic 
gradient monitoring at these locations (RLI and GeoSyntec, 2006).  

Given that hydraulic gradient monitoring reported in the 2005 annual report indicated the 
potential existence of an outward gradient, the dynamic nature of the tidal environment 
surrounding the landfill, the increased permeability of sand channel deposits that occur at the site, 
the critical role played by the perimeter LCRS in preventing the offsite discharge of leachate, and 
the lack of redundancy in the LCRS system, additional data are needed to understand the 
dynamics of the site’s hydrology and to confirm the consistent effectiveness of the LCRS system. 
Data from monthly monitoring of the existing transects needs to be supplemented by more than 
the addition of four detection monitoring system wells (proposed to be monitored on a monthly 
basis for some period of time) in order to document the consistent effectiveness of the LCRS 
trench. After such consistency has been documented by more frequent monitoring (as described 
in Mitigation Measure 3.4.7g, below), less frequent monitoring may be adequate. In addition, 
because the LCRS trench sections associated with each area of the landfill are effectively 
independent of one another (that is, withdrawal of fluid from one trench section has little or no 
effect on fluid elevation in other trench sections) (Jones, 2007), an additional piezometer transect 

                                                      
12 The detection monitoring program is described in FEIR Master Response 14, and monitoring wells are shown in 

Figure MR 14-1. 
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is needed in order to monitor the hydraulic gradient at Area F, which currently does not include a 
piezometer transect.13 That is, each section of the landfill utilizing the vertical perimeter trench 
design to maintain a gradient toward the trench should have a minimum of one piezometer 
transect with which to monitor the effectiveness of the trench in that area.  

Therefore, to develop a clearer understanding of the dynamics of site hydrology and the 
functioning of the perimeter trench system, to document the effectiveness of the LCRS, and to 
address further any potential occurrence of an outward gradient, Mitigation Measure 3.4.7 is 
refined to include the following.  

Mitigation Measure 3.4.7g: To more clearly demonstrate the effectiveness of the LCRS 
perimeter trench, RLI shall implement a continuous hydraulic gradient monitoring 
program, through at least one above-average wet season, or until a gradient toward the 
trench is consistently demonstrated (whichever occurs later), through the use of automatic 
devices to measure and record water level (water level loggers) as described herein. All 
such devices will be set to record a measurement at least every 15 minutes:  

• Water level loggers shall be installed and maintained at each of the transects 
currently established to monitor hydraulic gradient.  

• A piezometer transect consisting of one piezometer located within the landfill 
(inboard of the trench), one piezometer within the perimeter trench, and one 
piezometer outboard of the trench shall be constructed in landfill Area F, which 
currently does not have such a piezometer cluster. Water level loggers shall be 
installed and maintained in the newly constructed piezometers and set for continuous 
monitoring. 

• Water level loggers shall be installed and maintained in sand channel monitoring 
wells G-18, MWH-24, MWH-9 and piezometer P-2R.  

• Water level loggers (or stage recorders) shall be installed and maintained in 
San Antonio Creek and one of the sloughs adjacent to the landfill footprint.  

RLI shall compile data recorded by the water level loggers and notify the LEA and 
RWQCB within 14 days in the event that monitoring indicates a gradient away from the 
trench. If monitoring indicates a consistent gradient toward the trench, monitoring results 
shall be reported as part of the facility’s annual Leachate Management and Monitoring 
Report.  

If monitoring reveals evidence of a gradient away from the trench, RLI shall evaluate the 
potential cause(s) of the reversed gradient and implement measures to remediate the 
problem and provide a consistent gradient toward the LCRS trench. RLI and its 
geotechnical consultant, GeoSyntec, have proposed the following remedial measures if 
monitoring indicates a gradient away from the trench (RLI and GeoSyntec, 2006). 
Remediation measures may include, but would not be limited to, the following:  

                                                      
13  Piezometer transects would not be needed at Area G, which was constructed recently and has a liner that meets 

Subtitle D and Title 27 requirements, as well as a different LCRS design, or at Area A, where the perimeter trench 
includes a cut off wall as originally proposed and approved in 1994.  
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• Grading and surface water control features shall be observed to assess the possibility 
that surface water infiltration has occurred. RLI shall implement additional grading, 
piping, or other surface water control features if deemed necessary. 

• Pump inlets shall be lowered at the two nearest sump locations to increase the 
gradient and associated discharge within the trench.  

• If the two preceding measures do not result in resumption of a demonstrated inward 
gradient (toward the LCRS trench), RLI shall install and connect to the existing 
system an additional trench sump and discharge system. 

• If none of the above measures result in a resumption of demonstrated inward gradient 
toward the LCRS trench, RLI shall seek approval from the RWQCB to address the 
situation through an engineered solution such as deepening the extraction trench or 
constructing a subsurface cut-off wall.  

In addition, if an outward gradient is detected, RLI shall seek direction from the RWQCB 
to determine whether additional water quality or water level monitoring locations or 
methods are required. 

Power Supply Availability 
As described by GeoSyntec and noted in the FEIR (p. 3.4-30), the sumps are fitted with automatic 
level control pumping systems that pump the leachate to the on-site leachate impoundment 
(GeoSyntec, 1998). In addition, the recent Leachate Management and Monitoring Annual Reports 
(GeoSyntec, 2006a; GeoSyntec, 2007b) note that each sump is equipped with an alarm to alert 
site personnel in the event of pump malfunction, apart from a site-wide power failure. Pacific Gas 
and Electric (PG&E) provides electricity to the site (as described in FEIR Section 3.9, Public 
Services and Energy) to power the onsite pumping facilities, as well as other site facilities, 
including offices, electric gates, and automated scales. According to the facility’s 1998 Joint 
Technical Document (JTD), a six-cylinder diesel-powered generator, which would activate 
automatically if a power outage occurred, was kept at the site. Fuel for the generator was stored in 
a 100-gallon above-ground tank mounted beneath the generator (GeoSyntec, 1998). An automatic 
back-up power system such as this would ensure that power was available to operate the LCRS 
sump pumps as needed, in the event of a power outage.  

More recently, RLI has stated that based on existing trench and pumping monitoring data, it does 
not believe that the LCRS trench would fill quickly enough, in the absence of pumping, to 
represent a critical situation. RLI has stated that if a power outage lasted more than 12 hours -- 
and RLI deemed the action to be an appropriate use of resources depending on the cause and 
extent of the power outage -- then landfill staff would use a truck/tank to manually pump leachate 
from sump manholes and would secure a generator to provide power to the leachate pump 
stations (RLI and GeoSyntec, 2006).  

Given the central roll that the LCRS plays in preventing the offsite discharge of leachate, the 
central roll the sump pumps play in the design and overall function of the LCRS, and RLI’s 
obligation under existing laws, regulations, and permit conditions, to prevent the offsite discharge 
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of leachate, an on-site generator that engages automatically in the event of a power outage and 
would be available to power the LCRS pumping system (and other site facilities if needed) should 
be maintained at the landfill site, consistent with what was described in the JTD. Therefore, to 
ensure that backup power would be ready and available at the site if needed in the event of a 
power outage, consistent with the description in the JTD, Mitigation Measure 3.4.7 is refined as 
follows: 

Mitigation Measure 3.4.7h: A backup power generator capable of powering the LCRS 
sump pumps and other basic facilities needed to ensure the continuing effectiveness of the 
landfill’s environmental controls, shall be maintained at the landfill site. Adequate fuel to 
power the generator shall be maintained consistent with all applicable regulations and 
permit requirements.  

Consideration of Hypothetical Failure Scenarios 
In considering the effectiveness of the LCRS to protect ground and surface water quality, ESA 
considered several hypothetical scenarios that incorporate different aspects of the known and 
postulated geology, hydrogeology, development history, and engineering of the landfill. These 
scenarios are illustrated in figures MR105-2 and MR105-4 through MR105-6 (which are 
presented with the respective scenarios below), and may be compared with the idealized model 
for LCRS function illustrated in figure MR105-1. As discussed below, with the refinement of 
mitigation measures specified in the FEIR, these hypothetical failure scenarios can be prevented 
or remediated, to the extent that they would not pose the potential for a significant impact. 

Idealized Model 
Figure MR105-01 depicts the idealized model for design and function of the LCRS trench in the 
context of typical site conditions. The figure shows the generalized direction of flow of 
groundwater and leachate within the three strata: waste, Bay Mud, and Pleistocene alluvium. The 
perimeter levee, which consists of engineered sections of known composition, as well as other 
sections of unknown and varied composition and material characteristics, is shown as well. Just 
inboard of the levee is the perimeter LCRS trench, with fluid level indicated. (For simplicity, 
interior leachate extraction wells are not shown, but these do not affect the basis for the trench 
design and function.) Beyond the levee is a slough or creek channel. Note that the interface 
between waste and Bay Mud is lower toward the middle of the landfill and shallower toward the 
perimeter, due to consolidation of the Bay Mud under the weight of the overlying waste.  

Leachate within the interior of the landfill is mounded within the waste, and is maintained at a 
relatively low level within the perimeter trench. Because the leachate level within the trench is 
lower than that within the waste and within the levee, the preferential flow gradient and direction 
is from the waste toward the trench, and from the levee toward the trench. The perimeter LCRS 
trench is shown extending into the Bay Mud (per the design basis for the LCRS, though some 
sections of the trench do not extend into the Bay Mud). The preferential flow gradient and 
direction is established because fluid elevation is maintained at a relatively low level within the 
trench. Because fluid elevation within the trench is relatively low, it represents a low “hydraulic 
head” or “zone of depression” of the water surface, toward which water tends to flow from all  
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directions, including upward from below (just as groundwater flows upward toward a pumping 
well), as illustrated. In this idealized model, the LCRS trench establishes a hydraulic barrier that 
prevents off-site migration of leachate.  

Within the Bay Mud unit beneath the interior of the landfill, the Bay Mud is undergoing 
consolidation due to the weight of the overlying waste. As it consolidates, pore water is squeezed 
out of the interstices between the solid mud particles, creating elevated water pressure within the 
Bay Mud. This pressure is exerted in all directions. Pore water drains from the Bay Mud into any 
adjoining medium that is more permeable, and where the water pressure (also referred to as 
hydrostatic pressure) is equal to or less than that within the mud. Some pore water drains upward 
into the more permeable waste (overcoming the downward pressure, or “hydraulic head” caused 
by mounded leachate within the waste) and some drains downward into the more permeable 
Pleistocene Alluvium. This pattern of upward drainage from higher in the Bay Mud unit and 
downward drainage in the lower Bay Mud unit is known as “dual drainage;” the plane that 
divides the area of upward drainage from the area of downward drainage is known as a “hydraulic 
divide.” As long as the hydraulic head of the leachate is less than the upward drainage pressure of 
the Bay Mud, it is physically impossible for leachate to cross the hydraulic divide. 

In order to drain downward, pore water pressure must exceed the water pressure (potentiometric 
head14) of the Pleistocene Alluvium (referred to henceforth as “the alluvium”). The alluvium is 
confined by the overlying Bay Mud, and conveys water pressure originating from higher 
elevations to the west to produce artesian pressure; the alluvium exhibits potentiometric head of 
5-6 feet above mean sea level (msl). Figure MR105-1 depicts an idealized model of groundwater 
within the alluvium, as well as pore water draining from the Bay Mud, flowing through the 
alluvium just below the interface of the alluvium with the Bay Mud. Because only pore water 
from the lower part of the Bay Mud is draining downward, there is no chance for leachate to 
contaminate groundwater within the alluvium, or to leave the site by this path. 

Hypothetical Failure Scenarios 
Figure MR105-1 depicts an idealized, simplified version of conditions and processes known to 
exist at the site. Figures MR105-2 and MR105-4 through MR105-6 introduce variations to the 
idealized model that present hypothetical means for leachate to escape from the site through 
subsurface flow. It should be emphasized that the landfill maintains a “detection monitoring 
program” in compliance with State regulations (CCR Title 27 §20380) and the Waste Discharge 
Requirements issued by the RWQCB (Order 95-110), and that no actual escape of leachate from 
the site has been verified. Groundwater and surface water monitoring are discussed in detail in 
Master Response 14 in the FEIR. 

Hypothetical Failure Scenario 1: Outward Gradient through the Levee 
Figure MR105-2 depicts a hypothetical situation in which fluid elevation within the perimeter 
trench is insufficient to maintain an inward gradient from the levee toward the trench, and  

                                                      
14 Potentiometric head refers to the water pressure of a water bearing zone and is defined by the levels to which 

groundwater would rise in tightly cased wells. 
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leachate seeps toward a slough channel from within or beneath the trench, or from waste that had 
been placed outboard of the trench. Mitigation Measures 3.4.7g and 3.5.7h would ensure that this 
scenario would not occur.  

Hypothetical Failure Scenario 2: Migration of Leachate into the Alluvium through an Old 
Trench Fill 
Early in the history of the use of the site as a landfill, the operator used a landfilling method 
known as “trench fill.” A trench would be dug, filled with waste, and then covered over. Little 
information is available on trench filling practices or the exact location of trench fills at Redwood 
Landfill, though examination of a 1970 air photo reveals three features that could be trench fills 
(Figure MR105-3b). The facility’s JTD (GeoSyntec, 1998) reports, based on interviews with 
long-time site employees, that “…trenches (measuring 5-10 feet deep, 20 feet wide, and several 
hundred feet long) were excavated in the Bay Mud and then backfilled with refuse. The trenching 
method, which was discontinued by 1970, was only used in Areas A and D” (GeoSyntec, 1998, 
p. 4-3). However, the same section of the JTD notes that “the elevation of the bottom of the 
refuse ranges from -2 to -20 feet MSL. Areas where the bottom of the refuse is approximately -
10 ft MSL or lower, are believed to have been trenched.” Therefore, it is possible that the 
trenches may have been deeper than 10 feet.  

Figure MR109-2 (see Master Response 109 in this document) indicates that the Bay Mud in areas 
A and D where the trench fills were located ranges from about 10 feet thick to about 40 feet thick, 
with most of these areas between 15 and 25 feet thick (for location of the landfill areas, see 
Figure MR104-2 in Master Response 104). It is therefore possible that some of the old trench fills 
may have been excavated all the way through the Bay Mud unit into the alluvium. If this were the 
case, the artesian pressure from the alluvium would tend to retard any downward flow of leachate 
from waste placed within the trench or above it. However, pore water draining from the Bay Mud 
surrounding the trench laterally would create elevated water pressure within the more permeable 
waste in the trench, and could create dual drainage: higher in the trench, leachate and pore water 
would tend to drain upward into the overlying waste; lower in the trench, leachate and pore water 
would tend to drain downward into the underlying alluvium, as shown in Figure MR 105-4. In 
this scenario, leachate would contaminate groundwater in the alluvium, and may also contaminate 
surface water beyond the landfill where groundwater emerges within slough and stream channels 
or San Pablo Bay, as in the figure, where groundwater is shown migrating upward under artesian 
pressure through sandy deposits beneath a slough channel.  

Also visible on air photos from 1970 and from 1958 when the landfill first opened 
(Figure MR105-3a and b) are linear features that are probably ditches constructed to drain the 
diked wetlands and convert it to dry land. One large feature extends nearly the entire north-south 
length of the site, and intersects with several more extending both east and west. No information 
could be found on these features in the facility’s background documents. While their fate is 
unknown, it is likely that they were filled with waste or other materials as landfilling proceeded. 
It is, however, unlikely that they were excavated all the way through the Bay Mud, and so are 
unlikely to provide a conduit for leachate to enter the underlying alluvium. Neither is it clear how 
these ditches – if such they were – drained off-site, but this was probably accomplished either  
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Aerial Photograph, March 1, 1958

N

RedwoodRedwood
LandfillLandfill
Redwood
Landfill



RedwoodRedwood
LandfillLandfill
Redwood
Landfill

Redwood Landfill Solid Waste Facilities Permit Revision EIR / 200238
SOURCE:  Pacific Aerial Surveys  Figure MR 105-3b

Aerial Photograph, July 2, 1970

N



LEACHATE LEVEL

ALLUVIAL
MONITORING

WELL
W A S T E

W A S T E

B AY  M U D
OLD

TRENCH

FILL
HYDRAULIC

DIVIDE

A L L U V I U M

PERIMETER
TRENCH

LEVEE

SLOUGH

SOURCE:  ESA
Redwood Landfill Solid Waste Facilities Permit Revision EIR / 200238

Preferential Flow Direction of 
Leachate and Groundwater

Sandy Deposits

Note:  Not to Scale

 Figure MR105-4
Hypothetical LCRS Failure Scenario 2

Old Trench Fill



2. Master Responses 
 

Redwood Landfill Final Environmental Impact Report 2-35 ESA / 200238 
Response to Comments Amendment March 2008 

through flap gates on culverts at the perimeter levee or by pumping over the levee. In either case, 
it is likely that the remnants of these ditches now intersect with the perimeter LCRS trench and 
may convey leachate to the LCRS trench; in the opinion of the EIR preparers, these features do 
not exhibit potential for conveying leachate off-site.  

To address the potential for leachate to migrate through the old trench fills and contaminate 
ground and surface water, Mitigation Measure 3.4.7 is refined to include the following 
provisions: 

Mitigation Measure 3.4.7-i: The applicant shall, through historical research and site 
investigations, map the location and dimensions (including depth) of all trench fills located 
at the site. The applicant shall undertake any necessary subsurface investigations to 
ascertain whether any trench fills were excavated into the Pleistocene Alluvium underlying 
the Bay Mud. If not, no further action is required. If so, the applicant shall develop and 
implement a plan to correct this condition. The plan shall be reviewed and approved by the 
RWQCB. The plan may entail: a. installation of leachate extraction wells at sufficient 
frequency and depth within the old trenches to prevent downward migration of leachate 
into the underlying alluvium; b. excavation of all waste from the trench and replacement 
with a liner that meets current regulatory standards; or c. another engineered solution.  

Mitigation Measure 3.4.7-j: The applicant shall implement an improved program to 
monitor groundwater within the Pleistocene Alluvium that underlies the Bay Mud. In 
consultation with the RWQCB, the applicant shall locate and install additional wells, 
screened in the alluvium, to augment the existing wells (currently there are 4 wells in the 
alluvium: P-10, P-6B, P-5B, MWH-25R). Since the gradient within the alluvium is tidally 
influenced, the network will include both wells that are in locations that are at least at times 
down-gradient of the landfill, as well as reference wells that are never down gradient of the 
landfill, but which otherwise exhibit similar hydrogeologic characteristics and water 
chemistry. A sufficient number of wells shall be installed to ensure that localized 
inconsistencies in the hydrogeologic system are considered, and that monitoring data 
characterize the quality of groundwater under both reference conditions and that which 
could be contaminated by leachate from the landfill. A sampling and analysis plan, 
including schedule, shall be developed in consultation with the RWQCB, and monitoring 
results will be added to the facility’s semi-annual and annual monitoring reports to the 
RWQCB. If monitoring reveals that contamination is occurring in the alluvium, the 
applicant shall develop a remediation plan. The remediation plan shall be reviewed and 
approved by the RWQCB. Remediation may entail pump and treat methods, treat-in-place 
methods, or other methods approved by the RWQCB. Treatment shall continue as long as 
contamination is present or until a water quality objective established by the RWQCB is 
met. 

Hypothetical Failure Scenario 3a and 3b: Sandy Channel Deposits and Sand Lenses 
Under Hypothetical Failure Scenario 3a (Figure MR 105-5), leachate would migrate laterally off-
site through a sand/silty-sand deposit within one of the old slough channels located beneath the 
landfill. This might occur if Bay Mud or some other low-permeability material provided a barrier 
preventing or retarding flow from the channel deposits into the LCRS trench where the channel 
intersects laterally with the LCRS trench; in other words, the channel deposits would pass 
beneath, but not be influenced by, the LCRS trench. Leachate could then work its way through  
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the more permeable channel deposits and emerge in a slough channel outboard of the perimeter 
levee. The landfill’s monitoring program, however, includes monitoring wells placed within each 
known sand channel deposit, outboard of the landfill. Therefore, were this scenario to occur, 
contamination would be detected, reported, and remediated; no further mitigation is necessary. 

Another scenario involving deposits of coarser (i.e., more permeable) materials is labeled “3b” in 
Figure MR105-5. In this scenario, laterally discontinuous sand lenses are shown to provide 
vertical continuity between the waste and the alluvium. If such a situation occurs on the site (none 
such has been discovered or reported), drainage of pore water from consolidating Bay Mud to the 
surrounding the sand lenses would pressurize water within the sand lenses. This pressurized 
groundwater within shallower lenses would tend to flow upward into the waste, while 
groundwater within deeper lenses would tend to flow downward into the alluvium, consistent 
with “dual drainage” described above. The upward pressure of pore water above the hydraulic 
divide would prevent the downward migration of leachate, so contamination would not occur, and 
no mitigation is necessary. 

Hypothetical Failure Scenario 4: After Bay Mud Consolidation 
Figure MR 105-6 presents a schematic diagram of hydrogeologic conditions at the site following 
cessation of Bay Mud consolidation. This condition would be reached several decades following 
placement of final cover on the landfill (since the cover material itself would add weight to the 
structure and further compress the Bay Mud). This scenario assumes that the LCRS is still in 
operation. As shown in the figure, there is no longer dual drainage from the Bay Mud unit, as 
pore water is no longer draining from the Bay Mud. Artesian pressure continues to be exerted 
upward from within the alluvium to the overlying Bay Mud, and any leachate within the waste 
exerts downward pressure on the Bay Mud.  

Two factors would prevent the downward migration of leachate through the Bay Mud: first, as the 
Bay Mud consolidates it becomes even less permeable. Second, the artesian pressure within the 
alluvium would tend to retard or prevent migration of leachate downward into the alluvium, even 
if it reached the bottom of the Bay Mud unit.  

As shown in the part of the diagram labeled 4a, the potential would still exist for leachate to 
migrate off-site through sandy channel deposits, if these do not intersect the LCRS trench. This is 
not considered a likely condition, but is possible, and points to the need to maintain the sand 
channel monitoring well network following closure of the landfill, as long as leachate poses a 
threat to water quality. 

The part of the diagram labeled 4b postulates conditions within vertically continuous sand lenses 
extending from the waste to the alluvium. Leachate could only flow downward into the alluvium 
if the hydraulic head of the leachate were to exceed the artesian pressure of the alluvium. Since 
the groundwater within the alluvium has a potentiometric surface of +5-6 feet MSL, leachate 
mounded higher than this elevation – and therefore with greater head – could cause downward 
migration into the alluvium and contaminate groundwater. This points to the need to maintain 
leachate levels at an elevation lower than the piezometric potential of the alluvium.  
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Mitigation Measure 3.4.7e in the FEIR requires achievement and verification of at least one of the 
following three LCRS performance criteria: 

1) Demonstrate that the piezometric (potentiometric) head in the basal (laterally continuous) 
leachate is no greater than 1 ft MSL; 

2) Demonstrate that the extracted leachate is chemically indistinguishable from the 
groundwater in the vicinity of the landfill; or 

3) Demonstrate that an inward gradient has been achieved such that leachate flows from the 
perimeter of the landfill towards the center of the landfill.  

While either of the first two criteria would prevent groundwater contamination in the event of 
conditions similar to those depicted in 4b, the third would not, if leachate were mounded higher 
than +5-6 feet MSL. In addition, the JTD specifies only a 30-year post-closure maintenance 
period for the landfill. Therefore, the addition of Mitigation Measure 3.4.7k is necessary. 

Mitigation Measure 3.4.7k: Following closure of the landfill, the applicant shall continue 
to operate and maintain the LCRS, including extraction of fluid from the LCRS trench and 
from interior wells. To demonstrate the effectiveness of the LCRS post-closure, the 
applicant shall verify that one of the following conditions is met: 

1) Demonstrate that the piezometric head in the basal (laterally continuous) leachate is 
no greater than 1 ft MSL; 

2) Demonstrate that the extracted leachate is chemically indistinguishable from the 
groundwater in the vicinity of the landfill. 

Until it can be demonstrated that condition 2 is met consistently over a 3-year period, the 
applicant shall continue to operate and maintain the LCRS, and to maintain and monitor the 
sand channel and Pleistocene Alluvium monitoring wells at the site. Because it may be 
necessary to continue to operate and maintain the LCRS and to monitor wells beyond the 
30-year post-closure period specified in the JTD, the applicant shall prepare a revised 
Preliminary Post-Closure Maintenance Plan that plans for and provides financial assurances 
for perpetual maintenance of these environmental control and monitoring systems.  

Leachate Storage Capacity 
As discussed in the FEIR, leachate management includes providing sufficient storage capacity to 
contain the leachate collected from the perimeter trench in order to prevent its offsite discharge. 
State regulations classify leachate impoundments as Class II waste units and specify minimum 
standards for the unit construction. Redwood landfill’s Class II leachate impoundment (or 
leachate pond) is located in the oxbow area of the site.  

The applicant has provided different and conflicting figures for the size and capacity of the 
leachate pond. The applicant’s Joint Technical Document (JTD) described the leachate pond as 
11 acres (GeoSyntec, 1998). This figure was also reported in the FEIR. The JTD stated that pond 
capacity was about 18 million gallons. More recent documents provided by RLI have stated that 
the pond area is 10 acres. Although the three most recent LCRS annual monitoring reports 
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(GeoSyntec, 2005a; 2006a; 2007b) consistently refer to the area of the pond as 10 acres, the depth 
of the pond has changed from an assumed “maximum design depth” of 5 feet, stated in the 2004 
annual report, to a “design depth” of 5.5 feet stated in the 2005 annual report, to a “design depth 
of 5.9 feet at the deepest” in the 2006 annual report. Based on a comparison of Table 3, Leachate 
Pond Storage, included in each annual report, the total assumed capacity of the pond has increased 
each year, from 50.50 acre-feet (equivalent to about 16.5 million gallons) in the 2004 annual report, 
to 55.57 acre-feet (approximately 18.1 million gallons) in the 2005 annual report, and 59.6 acre-feet 
(approximately 19.4 million gallons) in the 2006 annual report. Given the inconsistent estimates of 
capacity in recent monitoring reports, until a survey is undertaken to provide a more definitive 
estimate, this analysis assumes that pond capacity is approximately 18 million gallons, or 
approximately 55 acre-feet, as reported in the JTD. The 2006 annual report summary of work 
anticipated for the coming year (2007) includes completion of “a topographic survey of the pond at 
its lowest level in order to better define changes in pond area with respect to depth.”  

Available pond capacity is fundamentally a function of inflow to and outflow from the pond (see 
discussion below under Water Balance Model). Inflow to the pond includes leachate collected 
from the LCRS trench, which is pumped to the pond, and precipitation falling directly on the 
pond. Outflow includes loss through evaporation and leachate pumped from the pond for use for 
dust control. Until recently RLI used a “vaporator” for destruction of leachate through 
evaporation, but this system has been decommissioned. The annual monitoring reports include 
information on a monthly basis as well as annual totals for the inputs and outputs. Since rainfall, 
leachate collection, evaporation rates, and the need for dust control vary considerably from month 
to month, depending on the weather, the annual totals for these components are less relevant to 
determining available pond capacity than are the monthly figures. According to the annual 
reports, the leachate pond (taking into account the use of leachate for dust control and the other 
factors) provided adequate capacity to contain the leachate collected at the site in water years 
2004 and 2005. The minimum available storage for any month in water year 2004 was 7.05 acre-
feet, in March 2004, and the minimum available storage for any month in water year 2005 was 
2.42 acre feet, in April 2005. However, in April 2006 (water year 2006), approximately 4.4 acre-
feet of leachate needed to be pumped from the leachate pond to a basin formerly used as a sludge 
impoundment to prevent overflow. The annual report refers to this basin as a “contingency 
lagoon.”  

While the contingency lagoon/sludge impoundment provided emergency storage which prevented 
the overtopping of the leachate pond and prevented the offsite discharge of leachate, the sludge 
impoundment is not permitted as a Class II leachate impoundment. FEIR Mitigation 
Measure 3.4.7f(2) requires RLI to explain why the additional leachate storage/evaporation pond 
that had been planned according to the 1995 Leachate Spill Contingency Plan was no longer 
planned or needed. In a recent memorandum to ESA, the County’s EIR consultant, RLI has stated 
that within a year of project approval RLI would undertake a feasibility study to evaluate 
alternatives for increasing capacity to store or treat leachate during the wet season, should they 
ever be required (RLI and GeoSyntec, 2006). However, the recent need to use the sludge 
impoundment shows that current leachate capacity at the site is insufficient (Elias, 2006).  
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In addition, two changes in leachate management at the site that have occurred since publication 
of the FEIR increase the likelihood that additional storage capacity will be needed at the site 
during the wet season: 

• The leachate vaporator is no longer in operation and in RLI’s November 2004 application 
to the BAAQMD, RLI requested that it be taken out of the facility’s air permits (Sullivan, 
2006). 

• The RWQCB has modified the circumstances under which leachate may be used for dust 
control. According to RWQCB staff, dust control using leachate is confined to areas that 
drain to the working face or to areas that will be covered with clean soil prior to the next 
rain (Elias, 2006). Although this restriction apparently did not affect the quantity of 
leachate used for dust control in 2006 (which was greater than in 2005), it could limit the 
use of leachate for dust control in the future, and certainly would limit the expansion of 
such use of leachate. 

Therefore, to ensure that adequate leachate capacity is available in the near term, in the event of 
another high rainfall month such as occurred in April 2006, Mitigation Measure 3.4.7 is refined as 
follows: 

Mitigation Measure 3.4.7f: RLI shall update its Leachate Facilities Leak or Spill 
Contingency Plan to accommodate proposed project changes. At a minimum, the revised 
plan shall address the following issues: 

(1) Areas in the Oxbow shown in the existing plan (RLI, 1995b) as the location of the 
contingent leachate pond (Fields 2 and 3 and the narrow strip between the eastern 
edge of the existing leachate pond and Field 5) are proposed under the project to be 
used for composting and co-composting, and Fields 3, 4, and 5 are proposed under 
the project to be used for composting, co-composting, and are “also available for 
Class II leachate impoundments.” The revised leachate contingency plan shall identify 
which area or areas will be used for contingent leachate storage or, alternatively, 
explain/clarify how composting operations and emergency leachate storage will be 
accommodated in the same area. The updated leachate contingency plan shall 
demonstrate that the compost operation shall be isolated from and not affected by use 
of any area as a contingency/emergency leachate impoundment. (Refer to Mitigation 
Measures 3.5.3a, 3.5.3b, and 3.5.3d regarding leachate potentially generated at these 
new composting areas.) 

(2) Because an additional leachate storage/evaporation pond that, according to the 1995 
Leachate Facilities Leak and Spill Contingency Plan (RLI, 1995b), was to have been 
constructed in the summer of 1996 to provide additional pond storage capacity, has 
not been constructed, yet additional capacity has been shown to be needed to prevent 
overflow during especially wet months, the revised plan shall indicate also include 
the reason(s) that the RLI’s plans to provide additional leachate storage capacity. 
evaporation pond is no longer planned or needed, especially in the event of a leak at 
the existing 11-acre leachate pond or malfunction of the leachate vaporator. To 
address revisions to the estimates of the depth and capacity of the existing pond 
reflected in each of the last three annual monitoring reports, the plan shall also 
include an updated calculation of the capacity of the existing pond based on a survey 
of the pond area and depth, conducted by a licensed surveyor. 
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(3) With regard to potential overtopping of the leachate pond during periods of extreme 
rainfall, the 1995 plan indicated that pumping directly into San Antonio Creek, if 
leachate water was confirmed to be clean, was the most effective contingency 
measure to quickly evacuate the leachate pond. The updated leachate contingency 
plans shall not rely solely on such a measure for leak or spill contingencies, but shall 
include other contingency measures as discussed under item (1), above (i.e., 
identification of the location of on-site contingent impoundments), that prevent the 
off-site release of leachate. Any such on-site impoundment(s) designated to receive 
leachate shall be constructed to meet applicable state standards for leachate 
impoundments.  

The updated Leachate Facilities Leak or Spill Contingency Plan shall be submitted to the 
LEA and the RWQCB prior to project approval. Approval of use of Oxbow areas for 
composting, other than Field 2, where the Applicant commenced composting on a new pad 
in 2005, shall be conditioned upon approval of the updated leachate contingency plan, in 
addition to other relevant approvals required as mitigations in this report.  

Water Balance Model 
As noted in the introduction, FEIR Mitigation Measure 3.4.8c specifies that RLI’s updated 
Leachate Management Plan demonstrate, through the use of an empirically-based water balance 
model, that the LCRS components and impoundments provide adequate capacity. RLI’s recent 
annual monitoring reports have included a water balance model as well as measurements of the 
components that can be directly measured (e.g., perimeter trench extraction volumes and pond 
elevations). This section describes the water balance model RLI has presented in the 2004, 2005 
and 2006 annual reports (GeoSyntec, 2005a, 2006a, 2007b). The water balance developed for the 
landfill consists of three components, a precipitation/infiltration balance, a subsurface balance, 
and a leachate pond balance. 

Precipitation/Infiltration Balance 
The precipitation/infiltration balance estimates the amount of precipitation falling on the landfill 
that infiltrates and is expressed in the equation,  

Infiltration = Precipitation – Runoff – Evaporation.  

RLI collected data on the hydraulic properties of the intermediate cover at the landfill (which 
influences the infiltration rate) and used the Hydrologic Evaluation of Landfill Performance (HELP) 
model to perform the quantitative analysis of the precipitation/infiltration balance. The analysis 
showed a net average annual HELP infiltration rate of 0.90 inches15 per year. The 2004 and 2005 
annual reports applying this rate to the 208.5-acre landfill (the footprint minus Area G) for an 
estimated infiltration quantity of 15.6 acre-feet per year (or a rate of 9.6 gallons per minute [gpm]) 
(GeoSyntec, 2005a; GeoSyntec, 2006a). The 2006 annual report continues to cite the basic rate of 
0.90 inches and applies it to the entire landfill area of 222.5 acres (including Area G) for an 
estimated infiltration quantity of 16.6 acre-feet per year (or 10.3 gpm) (see Table MR105-1). 

                                                      
15  Although unit area for the 0.90 inches estimate is not specifically stated, the extrapolation provided for the landfill 

as whole indicates this rate is per acre.  
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TABLE MR105-1 
LEACHATE COLLECTION AND REMOVAL SYSTEM 

WATER BALANCE COMPONENT ESTIMATES FOR 2004, 2005, 2006  
(acre-feet per year) 
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2004 15.6b 3.76 4.63 0.85 13.9 40 13.3 50.5 -22.2 31.8 – -3.5 

2005 15.6b 3.76 4.63 0.85 13.9 40 13.3 53.4 -3.8 41.9 – 7.8 

2006 16.6c 3.76 6.66 1.23 12.5 53 15 67.7 0.87 50.9 4.4 13.8 

 
Note: Numbers may not sum due to rounding.  
 
a The water years extends from October 1 through the following September, and is named for the year in which it ends. 
b Assumes an infiltration rate of 0.90 inches per year per acre and a landfill area of 208.5 acres (i.e., not including Area G). 
c Assumes an infiltration rate of 0.90 inches per year per acre and a landfill area of 222.5 acres (i.e., including Area G). 
d Proportion of groundwater and leachate within the trench is based on water quality analyses of collected fluid compared with background 

groundwater quality. 
 
SOURCE: GeoSyntec Consultants, 2005a; 2006a; 2007b 
 

 

Subsurface Balance 
The components of the subsurface balance are inflow from above (infiltration) and below (upflow 
from Bay Mud consolidation) and outflow via perimeter trench extraction, extraction of water 
vapor by the landfill gas collection system, and the consumption of water as a result of 
biochemical processes of waste decomposition. The subsurface balance is expressed in the 
equation, 

(Infiltration) + (Flow from Bay Mud consolidation) – (Perimeter trench extraction)  
– (Water vapor extraction via landfill gas system) – (Water consumption during waste decomposition)  

= (Change in subsurface storage) 

The infiltration estimate is described in the precipitation/infiltration balance above. The estimate 
of flow from Bay Mud consolidation involves a number of assumptions that will require 
verification through regular monitoring and may be adjusted as needed based on the monitoring 
results. The estimate of Bay Mud inflow in the current model assumes, based on previous 
consolidation calculations prepared by GeoSyntec (2003), that the average total Bay Mud 
settlement that would occur throughout the site with implementation of the proposed final grading 
plan is 6.75 feet. It was assumed that 5 feet of this total has already occurred and that the 
remaining 1.75 feet will occur over the next 50 years. 
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As the Bay Mud consolidates, pore water held within it is expelled. RLI’s model of Bay Mud 
consolidation assumes “dual drainage” from the unit, with consolidation water flowing equally to 
the overlying landfill and to the underlying Pleistocene alluvium unit (GeoSyntec, 2005a, 2006a, 
2007a). 

Taking these assumptions together, the subsurface balance estimates that the total future change 
in volume of Bay Mud would be 608,751 cubic yards and, with half of the resulting flow of pore 
water moving upward into the landfill, the resulting inflow would be 188-acre feet over 50 years. 
This translates to an average annual inflow to the landfill of 3.76 acre-feet per year or 2.3 gpm.  

A total of approximately 51 acre-feet was pumped from the perimeter trench system in water year 
2004; 53 acre-feet was pumped from the trench system in 2005, and 68 acre-feet was pumped in 
2006. These totals include a component of the groundwater that is drawn from outside the trench 
as well as leachate from the landfill. The proportion of groundwater flow into the trench is 
expected to be low because of the low permeability of the Bay Mud. Based on a comparison of 
water quality from fluid in sections of the trench system to the groundwater found in Bay Mud 
outside the trench, RLI estimates that, on average, 75 percent of the total extraction volume was 
leachate and 25 percent was groundwater. 

Using the amount of landfill gas generated each year to estimate the rate of waste degradation that 
was occurring within the landfill, RLI used published data to estimate the amount of water that 
would be consumed in the process of waste degradation and the amount of water vapor removed 
via the landfill gas collection system. RLI estimated that 4.63 acre-feet per year, or 2.86 gpm, of 
water was consumed in the waste degradation process in 2004 and 2005 (based on the landfill gas 
extraction rate of 2,000 standard cubic feet per minute (scfm) and that 6.66 acre-feet, or 4.13 
gpm, of water was consumed in 2006 (based on the landfill gas extraction rate of 2,900 scfm). An 
estimated 0.86 acre-feet of water vapor was lost in the process of landfill gas extraction in 2004 
and 2005, and 1.23 acre-feet of water vapor was lost in 2006. 

As shown in Table MR105-1, each year more fluid has been extracted from the perimeter trench 
than was generated that year based on the water balance model. According to the 2004 and 2005 
annual reports the net reduction in leachate was equivalent to approximately 0.12 foot of leachate 
over the area of the landfill (GeoSyntec Consultants, 2005a; 2006a). According to the 2006 
annual report, the net reduction in leachate that year was approximately 0.18 feet of leachate over 
the area of the landfill (GeoSyntec Consultants, 2007b).  

Leachate Pond Balance 
The water balance for the leachate pond component is expressed by the equation:  

Pond Inflow – Pond Outflow = Change in Pond Storage.  

Leachate pond balance is discussed above, under Leachate Storage Capacity.  
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Based on the reports reviewed above and the experience in 2006 of needing to pump water from 
the leachate pond to a former sludge impoundment (which is not permitted as a Class II 
impoundment) to prevent overflow, the RWQCB has determined that leachate containment 
capacity is insufficient to contain the volume of leachate that may be produced in an above-
average wet year. Consequently, the RWQCB is working with RLI on increasing the facility’s 
leachate containment capacity. The RWQCB also has requested additional information on the 
pond berm material and liner of the leachate impoundment, because a construction quality 
assurance report is not available for it. RLI is reported to be conducting investigations on this 
(Elias, 2006). Continued monitoring will allow RLI to confirm or adjust assumptions used in the 
water balance model. 

106. Levees 
This Master Response addresses comments on the integrity and adequacy of the levee system at 
the project site and presents and analyzes new information regarding a levee failure that occurred 
at the site in December, 2006, after publication of the FEIR. 

The landfill’s levee system16 previously served four functions: 1) buttressing the landfill against 
slope failure; 2) preventing leachate from flowing into the adjacent creek and sloughs; 
3) preventing flooding; and, 4) serving as a perimeter roadway. Based on the results of slope 
stability analyses performed by GeoSyntec (1997a), fill sequencing eliminates the need to 
reconstruct the levee (as previously proposed and evaluated in the 1994 FEIR) to provide 
additional buttressing force. The levee still plays a reduced function in preventing off-site 
migration of leachate in portions of the landfill (see FEIR Master Responses 1 and 13 and Master 
Response 105 in this document), and still serves as a perimeter roadway. The principle function 
served by the levee system is, however, the prevention of flooding of the site. To increase flood 
protection, RLI has for several years planned to raise the entire length of the levee surrounding 
the site to 9 feet above mean sea level (+ 9 feet msl). These plans were evaluated in the 1994 
FEIR and approved as part of that project. See also Mitigation Measure 3.5.6 in the FEIR for the 
current project.  

The FEIR evaluated levee functions (the stability of the landfill without further buttressing force; 
LCRS function, and flood protection) and found that the design of the levee, and of the landfill 
itself, provide adequate stability, protection of ground and surface water quality, and flood 
protection. Landfill stability for the Mitigated Alternative is further discussed in Master Response 
108. Further consideration of the effectiveness of the LCRS is discussed in Master Response 105. 

                                                      
16  As discussed in the FEIR (Impact 3.5.6, p. 3.5-14) different sections of the JTD refer both to the levee that 

encompasses the approximately 380-acre landfill site (i.e., the portion of the landfill site that lies within levees) and 
the levee that surrounds the landfill itself (i.e., the permitted landfill footprint) as the “perimeter levee.” Other 
background documents also do not distinguish between these levees (essentially “inner” and “outer” levees, which 
in fact converge where the perimeter of the landfill and site boundaries coincide). Since publication of the FEIR, 
however, RLI has distinguished between the two by referring to the levee that encircles the landfill footprint as the 
“perimeter” levee and the levee that encircles the 380-acre landfill site as the “exterior” levee. See Figure MR104-2 
in Master Response 104. As specified in FEIR 3.5.6, levee improvements that would elevate the levee to 9 feet 
above sea level, which were considered in the 1994 FEIR, refer to the levee that surrounds the entire 380-acre site 
(i.e., the levee RLI now refers to as the “exterior” levee).  
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As discussed in the FEIR, the previously approved (following certification of the 1994 FEIR) 
integrated levee-LCRS design was constructed only at Area A. According to the applicant, levee 
improvements also were implemented in conjunction with construction of the perimeter trench 
LCRS, and the levee around the landfill footprint has been constructed to an elevation of +9 feet 
msl except for a 450-foot section in the southeast corner of the landfill at Area D, which is 
currently about +5 msl. Completion of this section is planned (Meserve, 2006a, Meserve 2006b). 
Levee construction or reconstruction is not identified as a project element in the JTD (alone or in 
conjunction with the redesigned LCRS) and the landfill slope stability analysis presented in the 
applicant’s Revised Fill Sequencing Plan (GeoSyntec, 1997a) does not address new levee 
construction or reconstruction. However, during DSEIR preparation the County’s geotechnical 
engineering consultants, Treadwell and Rollo, raised concerns about the absence of a new levee 
in the revised fill sequencing plan (Treadwell and Rollo, 2001a). In response, the applicant’s 
geotechnical engineers indicated that the revised fill sequencing plan did not recommend a 
change to permit conditions requiring a nine-foot levee or elimination of the levee (GeoSyntec 
Consultants, 2001a). Among the technical reports reviewed by Treadwell and Rollo included the 
construction quality assurance report for Areas B and C by Golder Associates (1996) entitled 
Construction Quality Assurance of Leachate Collection and Removal System and Levee 
Construction at Areas B and C (Treadwell and Rollo, 2002). 

The site has been engineered to meet federal, state, and local codes, and RLI is responsible for its 
maintenance. However, engineering for applicable codes does not cover all conceivable 
scenarios. Certainly a catastrophic flood of the Petaluma River and San Antonio Creek could 
result in overtopping of the levees; however, the design elevation of the levee, +9 feet msl, is 
sufficient for protection against the design flood, which in this case is the 100-year flood. The 
landfill need not be designed for larger floods. Sea level rise is considered below in this Master 
Response.  

Regarding the potential consequences in the event of a catastrophic failure of the landfill’s 
perimeter levee: even if such a failure were to occur, it would not result in a catastrophe similar to 
that seen recently in Louisiana and Mississippi caused by Hurricane Katrina, as was suggested or 
implied in a number of comments. A break, failure, or overtopping of the levee will not result in a 
extensive inundation of the landfill since the majority of the landfill itself is at the same or greater 
elevation as the surrounding levee system. The inundation caused by Hurricane Katrina in New 
Orleans and elsewhere occurred because these cities were below sea level. Inundation would not 
occur or would be only localized in the low-lying areas around the toe of the landfill slope, in the 
Oxbow area, or in other low-lying areas. Inundation, could, however, result in unauthorized 
discharge of leachate or other contaminants to surrounding surface water, erosion of portions of 
the landfill cover or waste, and disruption or damage to the LCRS as well as other environmental 
control systems and site facilities. The potential for the site to flood is considered a significant 
impact in the FEIR (Impact 3.5.6). 
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Levee Failure, December 2006  
In the spring of 2006 RLI initiated an improvement project for a section of the levee on the north 
side of the oxbow area. This project included placement of engineered fill to raise the levee to a 
design elevation of +9.5 feet msl and provision of an access road. The design of the reconstructed 
levee was evaluated in the 1994 FEIR, and the levee reconstruction is considered a part of that 
project, not the current one. Construction on the levee began in early October 2006 and was 
completed in mid-November 2006. Between Saturday, December 16, and Monday, December 18, 
2006, a portion of the newly upgraded levee located east of the landfill footprint and immediately 
north of the leachate impoundment failed (see figure MR104-2 in Master Response 104 for the 
location of the levee failure). The failed section was approximately 350 feet long and exhibited a 
rotational movement toward San Antonio Creek. Immediately after the levee failure RLI 
commenced construction of an emergency repair of the levee, consisting of installation of 
interlocking sheetpiles, 35-40 feet long, driven along the exterior edge of where the levee had 
been, and extending beyond the area of the failure to tie the structure into the remaining intact 
portions of the levee. This has afforded temporary flood protection, since the height of the 
sheetpile wall is about +7.5 feet msl. The levee failure did not affect the landfill or the leachate 
impoundment, and the failure is not known to have resulted in any unauthorized discharges to 
San Antonio Creek; nor did the levee failure lead to flooding of the site.  

Subsequent to completion of the temporary repair, Miller Pacific Engineering Group, the firm 
that designed the levee upgrade project, began work on a “remedial action plan” consisting of a 
design for a permanent repair of the failed section of the levee. The plan is being reviewed by the 
Marin County Department of Public Works, which must approve levee design and construction 
(Balderama, 2007). In addition, GeoSyntec, on behalf of RLI, conducted an analysis of the failure 
as well as a peer review of the remedial action plan (GeoSyntec, 2007d). Treadwell and Rollo, 
under contract with ESA and acting on behalf of Marin County, then reviewed GeoSyntec’s 
evaluation and conducted their own peer review of the remedial action plan for the purpose of 
completing this FEIR Amendment (see Appendix F). Treadwell and Rollo also examined 
implications of the failure for future levee improvements, as well as stability of the landfill (see 
Appendix F and Master Response 108).  

For their evaluation of the levee failure, GeoSyntec compiled existing information regarding the 
levee and creek geometry, creek water levels, and geotechnical material properties, and 
performed slope stability analyses. They also compiled Bay Mud strength data in the failure area, 
and back-calculated the Bay Mud strength. They concluded that the subsurface conditions, the 
levee and creekside geometry, and the low-tide elevation of the creek resulted in a factor of safety 
of close to one, and that the failure was caused by insufficient shear strength of the underlying 
Bay Mud to support the newly-constructed levee improvements under static, short-term, un-
drained conditions (the Bay Mud gains strength as it drains and consolidates under a static load). 
In simple terms, the weight of the reconstructed levee was more than the underlying Bay Mud 
could support at that location. GeoSyntec recommended that slope stability analyses be 
performed for levee improvements to check that the levees are designed to achieve adequate static 
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factors of safety and seismic performance in accordance with applicable standards for engineered 
levee structures, and that these analyses be reviewed by a Registered Geotechnical Engineer.  

Miller Pacific Engineering Group has proposed three phases for the remedial action plan for the 
permanent repair: 1. installation of sheet piles with the tops at elevation +7.5 feet msl (this has 
already been completed); 2. installation of sheet pile deadmen set back from the existing sheet 
pile wall, with tierods connecting the two, and placement of “stepped” fill on the landside of the 
wall to elevation +6 feet msl; and 3. placement of additional fill on the landside of the wall to 
elevation 9.5 feet. The purpose of the tie rod and deadman system is to improve lateral stability 
and prevent outward rotation of the sheet pile wall, as fill is placed to rebuild the levee and re-
establish the design height for flood protection.  

Treadwell and Rollo’s peer review of the remedial action plan identified several instances of use 
of improper or inappropriate factors or methods in the design of the levee repair (Appendix F). 
Treadwell and Rollo recommends recalculating the strength and stability of the structure using 
the correct, established factors and methods. This could lead to a conclusion that the design is not 
adequately stable, and that the design height of 9.5 feet cannot be achieved with placement of fill. 
Therefore, the following mitigation measures are necessary to ensure that the levee repair, and 
future upgrade of the levee, are adequately designed and constructed. 

Mitigation Measure 3.5.6b: The applicant shall conduct slope stability analyses of the 
recently completed levee upgrades to determine whether the factor of safety is adequate for 
static and dynamic stability. The slope stability analyses shall utilize the methods and 
factors recommended by GeoSyntec (2007d), and shall take into account site-specific 
differences in surface and subsurface conditions. The same analyses shall be applied to 
designs for future levee upgrades. All analyses shall be independently peer reviewed by a 
Registered Geotechnical Engineer at the applicant’s expense and subject to approval by the 
LEA or, if subsequent work requires a Grading Permit, by the Marin County Department of 
Public Works, or, if a building permit is required, by the Community Development Agency 
Building and Safety Division. If analysis of the recently-completed levee sections reveals 
that they do not meet minimum static factor of safety and seismic performance standards, 
the applicant shall develop a remedial action plan for further levee improvements. Any 
such plan shall be independently peer reviewed by a Registered Geotechnical Engineer at 
the applicant’s expense and subject to approval by the LEA or the Marin County 
Department of Public Works or Community Development Agency Building and Safety 
Division.  

Mitigation Measure 3.5.6c: The applicant shall re-analyze the stability analysis contained 
in the remedial action plan for the failed levee segment, per the recommendations of 
Treadwell and Rollo’s peer review (Appendix F). All analyses shall be independently peer 
reviewed by a Registered Geotechnical Engineer at the applicant’s expense and subject to 
approval by the LEA, or, if a Grading Permit or a Building Permit is required, by the Marin 
County Department of Public Works or Community Development Agency Building and 
Safety Division, respectively. If the new analysis reveals that the design contained in the 
remedial action plan does not achieve an acceptable static factor of safety and seismic 
performance standard, the applicant shall develop a new design for the levee repair. This 
may require, for example, use of higher sheet piles as a parapet wall along the creek to 
provide flood protection, with the earthen fill and roadway placed at a lower elevation to 
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reduce the static load on the Bay Mud. Any new design shall be independently peer 
reviewed by a Registered Geotechnical Engineer and subject to approval by the Marin 
County Department of Public Works. 

Global Climate Change and Rising Sea Level 
Several commenters questioned the ability of the levee system to provide adequate flood 
protection for the landfill in the face of rising sea level expected to occur as a consequence of 
Global Climate Change. The latest Assessment Report from the Intergovernmental Panel on 
Climate Change (IPCC) provides a best-estimate for global sea level rise of between .28 -.43 
meters (.9-1.4 feet) by the end of the 21st century, depending on the efficacy of efforts to limit 
greenhouse gas emissions affecting climate change (Nicholls et al., 2007). The IPCC also predicts 
that there will be regional differences in the amount of sea level rise (due to differential rates of 
thermal expansion) and coastal effects (Nicholls et al., 2007). Long-term, that is, beyond the 
21st century, sea level could rise much more, and at an accelerated rate – up to 10 meters 
(32.8 feet) – if global warming causes an irreversible melting of the Greenland and West 
Antarctic ice sheets (Nicholls et al., 2007). 

TABLE MR 106-1 
MAIN CLIMATE DRIVERS FOR GLOBAL COASTAL SYSTEMS, THEIR TRENDS DUE TO 

CLIMATE CHANGE, AND THEIR MAIN PHYSICAL AND ECOSYSTEM EFFECTS 

Climate Driver (Trend) Main Physical and Ecosystem Effects on Coastal Systems 

CO2 concentration (↑) physical and ecosystem 
effects on coastal systems 

Increased CO2 fertilization; decreased seawater pH (or ‘ocean 
acidification’) negatively impacting coral reefs and other pH sensitive 
organisms. 

Sea surface temperature (↑, R)  Increased stratification/changed circulation; reduced incidence of sea 
ice at higher latitudes; increased coral bleaching and mortality; pole-
ward species migration; increased algal blooms. 

Sea level (↑, R)  Inundation, flood and storm damage; erosion; saltwater intrusion; 
rising water tables/impeded drainage; wetland loss (and change). 

Storm intensity (↑, R)  Increased extreme water levels and wave heights; increased episodic 
erosion, storm damage, risk of flooding and defense failure. 

Storm frequency (?, R) 
Storm track (?, R) 

Altered surges and storm waves and hence risk of storm damage and 
flooding. 

Wave climate (?, R)  Altered wave conditions, including swell; altered patterns of erosion 
and accretion; re-orientation of beach plan form. 

Run-off (R) Altered flood risk in coastal lowlands; altered water quality/salinity; 
altered fluvial sediment supply; altered circulation and nutrient supply. 

 
 
KEY (Trend):  

↑ increase 
? uncertain 
R regional variability 

 
SOURCE: Nicholls et al., 2007, Table 6.2 
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Coastal areas are vulnerable to several effects of a rising, warming, acidifying (due to absorption 
of atmospheric CO2 by the ocean) sea, including inundation, ecosystem change, changes in run-
off and flood regimes, and the potential for increased damage due to storms and storm surges 
(Table MR106-1). The recently-adopted Marin Countywide Plan Update recognizes the risks to 
low-lying coastal areas associated with Global Climate Change, and establishes one goal, three 
policies, and several relevant implementing programs to address this risk (Table MR 106-2).  

The current design elevation for the upgraded levees at Redwood Landfill (+9 ft msl) is intended 
to provide flood protection for the 100-year flood. As sea level rises, however, and if Global 
Climate Change also causes an increase in the intensity and frequency of severe storms and 
flooding, the +9 ft msl elevation may be inadequate to protect the site from flooding and from 
damage to essential environmental control systems. Presumably, as sea level rises and as the 
climate changes, FEMA (or its successor agency) will revise its flood maps to indicate the current 
elevation of the 100-year flood, and facilities required by statute or regulation to maintain 
protection from the 100-year flood, including Redwood Landfill, will need to raise their levees or 
otherwise establish flood protection.  

The recent failure of a levee section at Redwood Landfill (see above) demonstrates, however, the 
difficulty of constructing heavy, elevated, earthen structures on the Bay Mud; the deficiencies 
pointed out by Treadwell and Rollo in their peer review of Miller Pacific Engineering Group’s 
Remedial Action Plan demonstrate with stark and disturbing urgency the difficulties in designing, 
engineering, and constructing such facilities. Since Bay Mud gains strength with time after a 
static load has been applied to it, any future increase in the height – and the mass – of the 
landfill’s levees may require fill sequencing over a relatively long time horizon or other 
specialized construction methods to achieve and maintain an adequate factor of safety and 
standard for seismic performance. Therefore, Mitigation Measure 3.5.6 is refined to include the 
following provision, which the applicant has agreed to implement: 

Mitigation Measure 3.5.6d: Within 2 years of project approval, the applicant shall prepare 
and submit to the LEA and the San Francisco Bay Regional Water Quality Control Board a 
plan for long-term flood protection of the site. The plan will include a consideration of 
feasible options for achieving protection from the 100-year flood in the face of rising sea 
level and increased flood frequency and intensity. The plan shall include selection of the 
preferred method or methods for achieving flood protection, and both a schedule and 
financial assurances for their implementation. The engineering basis for the plan shall be 
independently peer reviewed by a Registered Geotechnical Engineer prior to submittal for 
approval. The plan will be drafted and then updated every 5 years during the remaining 
operational life of the landfill and the post-closure maintenance period to ensure that it is 
current with the most recent and broadly-accepted predictions for flood levels, following 
consultation with the U.S. Geological Survey, the San Francisco Bay Conservation and 
Development Commission, and other monitoring agencies that track bay and ocean levels 
and that may provide estimates of mean sea level rise and areas subject to future 
inundation. 
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TABLE MR106-2 
COUNTYWIDE PLAN UPDATE GOALS, POLICIES, AND IMPLEMENTING PROGRAM 

Goals, Policies, and Programs Project Consistencya 

Goal  

Goal EH-3: Safety from Flooding and Inundation. Protect people and 
property from risks associated with flooding and inundation. (Also see the 
Public Facilities and Water Resources sections.) 

Consistent with incorporation of 
mitigation measures contained in the 
FEIR and in this Amendment. 

Policies  

Policy EH-3.1: Follow a Regulatory Approach. Utilize regulations 
instead of flood control projects whenever possible to minimize losses in 
areas where flooding is inevitable. 

Consistent. The policy applies to new 
development, not existing infrastructure 
facilities. 

Policy EH-3.2: Retain Natural Conditions. Ensure that flow capacity is 
maintained in stream channels and floodplains, and achieve flood control 
using biotechnical techniques instead of storm drains, culverts, riprap, 
and other forms of structural stabilization.  

Consistent. The policy applies to new 
development, not existing infrastructure 
facilities. 

Policy EH-3.3: Monitor Environmental Change. Consider cumulative 
impacts to hydrological conditions, including alterations in drainage 
patterns and the potential for a rise in sea level, when processing 
development applications in watersheds with flooding or inundation 
potential. 

Consistent with incorporation of 
Mitigation Measure 3.5.6d (see this 
Master Response) 

Implementing Programs  

Program EH-3.a Regulate Development in Flood and Inundation 
Areas. Continue to require all improvements in Bayfront, Floodplain, 
Tidelands, and Coastal High Hazard Zones to be designed to be more 
resistant to damage from flooding, tsunamis, seiches, and related water-
borne debris, and to be located so that buildings and features such as 
docks, decking, floats, and vessels would be more resistant to damage. 

Consistent with incorporation of 
Mitigation Measures (Mitigation Measure 
3.5.6 in the FEIR and Mitigation 
Measures 3.5.6b, 3.5.6c, and 3.5.6d in 
this Master Response). 

Program EH-3.k Anticipate Sea Level Rise. Work with the U.S. 
Geological Survey, the San Francisco Bay Conservation and 
Development Commission, and other monitoring agencies to track bay 
and ocean levels; utilize estimates for mean sea level rise to map 
potential areas subject to future inundation (including by updating 
information about watershed channel conditions and levee elevations); 
and amend the Development Code to incorporate construction standards 
consistent with the policies of BCDC’s Bay Plan for any areas subject to 
increased flooding from a rise in sea level. 

Consistent with incorporation of 
Mitigation Measure 3.5.6d (see this 
Master Response). 

Program EH-3.n Plan for Sea Level Rise. Consider sea level rise in 
future countywide and community plan efforts. Consider revising Marin 
County Development Code standards for new construction and 
substantial remodels to limit building or require elevated buildings and 
infrastructure or other applicable mitigations in areas that may be 
threatened by future sea level rise as shown on maps released by the 
San Francisco Bay Conservation and Development Commission in 
February 2007. 

Consistent with incorporation of 
Mitigation Measure 3.5.6d (see this 
Master Response). 

 
 
a The determinations of policy consistency represent County staff interpretation of policies. However, this EIR does not determine policy 

consistency. The County decision-makers make the formal policy consistency determinations. Even where policy inconsistencies are 
identified, these may not necessarily indicate significant environmental effects. Section 15358(b) of the CEQA Guidelines states that 
“effects analyzed under CEQA must be related to a physical change in the environment.” Therefore, only those policy inconsistencies 
that would lead to a significant effect on the physical environmental are considered significant impacts pursuant to CEQA. The 
discussion below points out where such policy-related impacts are addressed.  

 
SOURCE: Marin County, 2007; ESA. 
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Effectiveness of Refined Mitigation Measures 
Addition of Mitigation Measure 3.5.6b and 3.5.6c (related to the current plans for levee upgrade), 
and Mitigation Measure 3.5.6d (related to predicted sea level rise and increased flood elevation), 
which have been agreed to by the applicant, will ensure that Impact 3.5.6 is reduced to a less-
than-significant level. 

107. Existing and Proposed Landfill Volume, Footprint, 
and Site Life 

The currently permitted landfill volume and footprint are discussed in FEIR Master Response 12 
and site life estimates for both the currently permitted and proposed project are presented in FEIR 
Master Response 21. Updated site life projections for the Mitigated Alternative are presented in 
Master Response 104 in the current document. As stated, the landfill’s Solid Waste Facility Permit 
states that the permitted footprint area is 210 acres and the permitted capacity is 19.1 million cubic 
yards (mcy). The landfill is permitted to a maximum height of 166 feet. This Master Response 
reviews information related to landfill size and capacity in response to comments on the FEIR. 

Site Life 
Site life calculations for the currently permitted landfill and proposed project were presented in 
Table MR21-1 of the FEIR. Revised site life calculations are presented in Table MR104-4 in this 
document; this table also presents site life calculations for the Mitigated Alternative. The 
revisions in Table MR104-4 are based on new information received from the applicant since 
publication of the FEIR. This includes a measure of in-place volume based on an October, 2006 
aerial topographical survey; changes to the factors used for consolidation of the underlying Bay 
Mud and settlement of waste-in-place; and the rate at which landfill airspace is consumed. This 
final revision is the most important. The applicant previously stated that .87 tons of waste (in 
addition to cover material) is placed in each cubic yard of landfill airspace. The new estimate, 
which is based on calculation of airspace consumed and tons of waste landfilled, is .59 tons per 
cubic yard of airspace. As shown in Table MR104-4, these revised factors result in a substantially 
shortened lifespan for the facility: earliest closure is now estimated to be 2016 under current 
permit conditions, and 2024 under the Mitigated Alternative.  

The shorter minimum life expectancy of the facility under current permit conditions means that 
Marin County now has less than 15 years of permitted landfill capacity. This triggers the 
requirement, contained in the Countywide Integrated Waste Management Plan, Siting Element, to 
initiate a process to site a new landfill.  

Footprint 
The change in the landfill footprint is addressed in responses to comments D-1 and D-3 in the 
FEIR. As discussed in the FEIR, the new footprint covers only areas of the site where waste was 
already in place. Thus this change did not constitute a lateral expansion according to federal 
Subtitle D regulations, nor did it involve encroachment upon wetlands.  
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As discussed in the response to Comment D-3 in the FEIR, the technical review and initial study 
prepared by the County on the proposed physical and operational modifications at Redwood 
Landfill concluded that the reference to a 222.5-acre landfill footprint for the current project, 
instead of a 210-acre footprint, was a minor technical modification and should be incorporated 
into a revised Solid Waste Facility Permit, but did not warrant further environmental review. 
During the course of evaluating all aspects of the project components described in FEIR 
Chapter 2, Project Description, the EIR preparers found no evidence to dispute the findings of the 
technical review and initial study. Had there been, the project description and subsequent EIR 
analysis would have been revised accordingly. As discussed, the LEA also concurs that the 
footprint for purposes of the permit revision application currently under environmental review is 
222.5 acres (Barnard, 2004), and a result of the change in the LCRS that was implemented 
subsequent to the previous EIR evaluation. (The LCRS change is evaluated in this EIR.) As 
previously discussed, the LEA also determined that the 222.5-acre area is “within the ‘Subtitle D 
Footprint,’ that is, within the limit of waste placement as of the effective date of Subtitle D” 
(Barnard, 2004). 

The response to comment D-3 in the FEIR also addressed the references to different acreages that 
appear in some background documents for the landfill, including the facility’s Report of Disposal 
Site Information (RDSI) (HLA, 1994). In September 2004 the LEA clarified the three different 
acreages referenced in the 1994 RDSI (195, 210, and 220), explaining that the acreage figures in 
the RDSI “represent the approximations at the time of the existing and [then-] proposed conditions 
of the site, based upon the design of the LCRS and perimeter levee accepted and permitted by the 
LEA in its 1995 SWFP. The 195 acre figure is the footprint without Area G (Area G was 
evaluated as a lateral expansion in the 1994 FEIR), the 210 acre number was the footprint 
including Area G, and the 220-acre figure represents the footprint with Area G and the area 
containing waste outside the footprint boundary which was originally proposed to be excavated 
and deposited into the landfill. As the response to D-3 concludes, the appropriate disposal 
footprint considered in the current EIR and for the proposed SWFP revision is 222.5 acres.  

Permitted and Current Volume 
Comments from the applicant have raised the issue of whether the permitted volume of 19.1 mcy 
written into the current SWFP is for waste only or is the volume for waste and daily cover 
material. As discussed in FEIR Master Response 12, based on documents prepared at the time the 
current SWFP was issued – the 1994 FEIR and 1995 Report of Disposal Site Information – the 
19.1 million cubic yard volume includes waste and daily cover, but not the final cover. This has 
been the LEA’s understanding since it issued the permit and as noted is supported by key 
documents prepared at the time. In communications to the County during the current permit 
revision process the applicant has stated their position that the quantity written into the permit is 
for waste only and that currently permitted capacity including waste and daily cover is 
approximately 25 million cubic yards (GeoSyntec Consultants, 2003), as also stated by the 
applicant in Comment G-1 in this document. Based on the evidence cited above, the LEA 
maintains its position that the current permitted capacity of 19.1 million cubic yards is for waste 
and daily cover, but not final cover. 
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As to current landfill size, Master Response 12 also discusses the fact that landfill operators 
periodically take measurements of actual (in-place) landfill volume, typically every two years. An 
aerial survey of landfill volume taken in October 2006, as reported by the applicant in a table 
provided to the County and ESA in 2007 (RLI, 2007a), (and referenced in GeoSyntec 2007a 
[p. 5-1]) states that the volume of waste in place in the landfill as of October 2006 was 15.3 mcy; 
the height of the landfill, which was indicated in a letter dated October 18, 2004 reporting the 
results of a May 2004 survey, was 70.9 feet. Such landfill surveys are standard and the LEA has 
no reason to question the accuracy of this relatively recent measurement; it is neither inconsistent 
with previous measurements taken at the site, nor with the permitted rate of waste acceptance, nor 
with the results of previous surveys reported to the LEA.  

108. Dynamic (Seismic) Stability of the Landfill 
This Master Response addresses concerns raised by several commenters regarding calculations 
used by the applicant in determining the ability of the proposed landfill to remain stable during an 
earthquake. The issue of seismic stability is examined in the FEIR in Impact 3.4.1, and in FEIR 
Master Response 22. The concerns raised in comments on the FEIR are most fully developed in a 
letter from Craig Herzog, principal engineer for Herzog Geotechnical Consulting Engineers, 
which appears in this document as a part of Comment Letter N (Comments N-45 through N-53). 
The majority of this Master Response addresses those comments  

Since publication of the FEIR, the applicant has prepared and submitted a design for the 
Mitigated Alternative, which includes landfill geometry, fill sequencing, and analyses of static 
and dynamic slope stability (GeoSyntec, 2007a). The County’s geotechnical engineering 
subconsultant, Treadwell and Rollo (T&R) conducted a peer review of the Mitigated Alternative 
design, which is included in this document as Appendix G. The peer review raised several 
questions regarding the seismic slope stability analyses conducted for the Mitigated Alternative. 
Through a series of questions from T&R and responses from the applicant’s geotechnical 
consultant, GeoSyntec Consultants, Inc.(GeoSyntec), the issues raised by T&R were ultimately 
addressed to their satisfaction, and T&R conclude that the applicant’s design for the Mitigated 
Alternative appears to comply with the seismic stability requirements contained in state and 
federal regulations (California Code of Regulations Title 27 [Title 27] and Code of Federal 
Regulations Part 258). Therefore, with respect to seismic slope stability, no new or more severe 
impacts are identified for the Mitigated Alternative. 

The remainder of this Master Response addresses comments raised in the Herzog letter and other 
comments on the FEIR, which address seismic stability issues associated with the project as 
originally proposed.  

Background 
Many of the concerns raised in the Herzog letter regarding the seismic stability calculations used 
by the applicant for the project as proposed were previously raised during the DSEIR preparation 
process by T&R. During preparation of the DSEIR, T&R reviewed the following documents 
regarding the proposed landfill modifications: 
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• GeoSyntec Consultants, Joint Technical Document, Redwood Landfill, Marin County, 
California, March 27, 1998  

• GeoSyntec Consultants, Revised Fill Sequencing Plan, Redwood Landfill, Novato, 
California, October 1997a 

• GeoSyntec Consultants, Report of Waste Discharge for Area G Expansion, Redwood 
Landfill, Marin County, California, March 25, 1997b. 

T&R raised questions and concerns regarding the geotechnical engineering aspects of the 
proposed landfill modification and presented the results of their review in the following 
memoranda: 

• Treadwell & Rollo, Modified Landfill Geometry, EIR-Redwood Landfill, Marin County, 
California, Project No. 3029.01, dated 19 June 2001, to Dan Sicular, ESA  

• Treadwell & Rollo, Report of Waste Discharge for Area G Expansion, EIR-Redwood 
Landfill, Marin County, California, Project No. 3029.01, dated 13 July 2001, to Dan 
Sicular, ESA  

• Treadwell & Rollo, Final Cover Design, EIR-Redwood Landfill, Marin County, California, 
Project No. 3029.01, dated 13 July 2001, to Dan Sicular, ESA. 

GeoSyntec, the applicant’s geotechnical design and engineering consulting firm, reviewed these 
memoranda and provided responses to T&R’s concerns in the following memoranda and a 
conference call: 

• GeoSyntec Consultants, Response to Treadwell & Rollo Comments of 13 July 2001, Report 
of Waste Discharge for Area G Expansion, dated 18 October 2001 (GeoSyntec 2001a) 

• GeoSyntec Consultants, Response to Treadwell & Rollo Comments of 13 July 2001, Final 
Cover Design, dated 18 October 2001. (GeoSyntec 2001b) 

• GeoSyntec Consultants, Response to Treadwell & Rollo Comments of 19 June 2001, 
Redwood Landfill Revised Fill Sequencing Plan, dated 18 October 2001. (GeoSyntec 
2001c) 

• Conference call meeting, 8 March 2002 (involving representatives of Waste Management, 
Inc., GeoSyntec Consultants, Inc., Treadwell & Rollo, and Environmental Science 
Associates); minutes prepared by Environmental Science Associates and confirmed by 
meeting participants (GeoSyntec et al., 2002).  

Following review of the above reports and the phone conference consultation, Treadwell & Rollo 
prepared a final memorandum on the geotechnical aspects of the project: 

• Treadwell & Rollo, Technical Memorandum, Redwood Landfill EIR, Marin County, 
California, Project No. 3029.01, dated 5 December 2002, to Dan Sicular, ESA 

The results of the analysis of geotechnical aspects of the project documents and follow-up 
technical memoranda cited above that pertain to dynamic (seismic) and static slope stability are 
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reflected in FEIR Section 3.4 and in FEIR Master Responses 7 and 22. Section 3.4 and these 
master responses also address many of the geotechnical aspects of the project raised in comments 
on the FEIR.  

Following closure of the FEIR comment period the County provided Waste Management the 
comments on geotechnical issues made by Mr. Herzog (included as part of Comment Letter N) to 
allow their geotechnical engineers the opportunity to respond. Additional details and 
clarifications to previous project reports and technical memoranda are contained in the following 
letter report, which is included in Appendix B in this document: 

• GeoSyntec Consultants, Response to 7 September 2005 Letter from Craig Herzog 
regarding Geotechnical Review of Final Environmental Impact Report, Novato, California, 
letter report to Mr. Glen Roycroft, Waste Management March 23, 2006. 

All the above documents are available at the Marin County Environmental Health Services 
Division for review.17 This Master Response is based on the documents listed above. This Master 
Response was prepared by Craig Hall, P.E., formerly of Treadwell & Rollo; Linda Liang, P.E., 
Hadi Yap, P.E., and Ramin Golesorkhi, Ph.D., G.E., of Treadwell & Rollo; and Peter Hudson, 
C.E.G., Chris Mueller, and Dan Sicular of ESA. 

Seismic Analyses 
This section of this Master Response responds primarily to Comment N-46. 

In preparation of this Master Response, T&R reviewed both Comment N-46 and GeoSyntec’s 
letter dated 23 March 2006 (Appendix B in this document). In their study of seismic stability of 
the design of the project as originally proposed, GeoSyntec evaluated stability of the interim 
(short-term) conditions of landfill development subject to seismic loading. GeoSyntec used a 
“semi-probabilistic” approach using the time period of 15 years to account for partial 
consolidation of Bay Mud deposits at the time of an earthquake. The values of peak horizontal 
ground acceleration (PHGA) selected for the interim condition were established based upon back-
calculation from earthquake magnitudes likely to occur in a 15-year interval (0.25g versus 0.58g 
for the near-field event; 0.20g versus 0.33g for the far-field event). 

Title 27 requires that Class III landfills be evaluated for seismic slope stability for the maximum 
probable earthquake (MPE) which is defined as “...the maximum earthquake that is likely to occur 
during a 100 year interval. The term describes a probable occurrence, rather than an assured event 
that will occur at a specific time...” Seismic slope stability, as defined in Title 27, does not 
distinguish a time frame for the stability evaluation with respect to the MPE. The seismic slope 
stability evaluation performed by GeoSyntec for the interim conditions of landfill development is 
not consistent with the current interpretation of the seismic requirements of Title 27, since the 
“semi-probabilistic” approach taken by GeoSyntec that established PHGAs of 0.20 to 0.25g for 
                                                      
17  The two other technical memoranda prepared for the County by Treadwell & Rollo during preparation of the 

DSEIR, which also are available for public review at County offices, are Leachate Collection and Removal System, 
EIR-Redwood Landfill, Marin County, California, Project No. 3029.01, 13 June 2001, and Technical 
Memorandum, Redwood Landfill EIR, Marin County, California, Project No. 3029.01, 5 December 2002. 
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interim conditions is not consistent with the definition of the MPE, and there is a potential for an 
MPE to occur at the site during the interim conditions. Therefore, the seismic slope stability of the 
interim conditions should be evaluated using the MPE for Bay Mud strengths at various stages of 
consolidation, including the least consolidated, most vulnerable condition. 

In order to ensure that the project as proposed would result in adequate seismic slope stability of 
the landfill during the interim (short-term) condition, and to ensure that Impact 3.4.1 is 
adequately mitigated, Mitigation Measure 3.4.1d is added as follows: 

Mitigation Measure 3.4.1d: Prior to issuance of a Solid Waste Facility Permit for the 
project as proposed, the applicant shall perform additional seismic slope stability analyses 
to determine if the design of the landfill is adequate to withstand the Maximum Probable 
Earthquake during interim (short-term) conditions, in accordance with California Code of 
Regulations Title 27. The selection of the Maximum Probable Earthquake and the analyses 
themselves shall be subject to peer review by a Registered Geotechnical Engineer. If the 
results of the analyses indicate an insufficient factor of safety or an excessive degree of 
seismically-induced deformation, the applicant shall prepare and submit a revised design 
for the landfill and demonstrate that the design meets the seismic stability requirements of 
Title 27. The revised design shall be subject to peer review by a Registered Geotechnical 
Engineer. 

Use of Off-Site versus On-Site Materials Information 
This section of this Master Response responds primarily to Comment N-47. 

According to information provided by the applicant’s geotechnical engineers, GeoSyntec 
Consultants (GeoSyntec et al., 2002, GeoSyntec, 1998; see also Appendix B in this document) 
and reviewed by T&R, the finite element analysis was performed, not as a comprehensive model, 
but as a tool to determine monitoring of landfill performance. An observational approach to 
monitor the stability of the waste fill at the site consists of two criteria: 1) rate of excess pore 
pressure generation and 2) ratio of vertical and lateral deformation. See Mitigation Measure 3.4.2a 
in the FEIR. 

Use of Existing Site Monitoring Data to Compare with Results 
of the Finite Element Analysis  
This section of this Master Response responds primarily to Comment N-48. 

For a comparison of onsite monitoring to finite element analyses see Master Response 7 in the 
FEIR. An observational approach is being proposed to verify the assumptions used to determine 
the strength, strength gain, and rate of consolidation, and will allow for modifications of the fill 
rate if the assumptions do not bear out. If assumptions are not borne out, the monitoring results 
will be used to provide the basis of a reduced rate of fill. The applicant has provided additional 
detail for this response in Appendix B of this document, including a suggestion to add an 
additional mitigation measure for Impact 3.4.2. The suggested mitigation measure is added as 
follows:  
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Mitigation Measure 3.4.2e: The geotechnical monitoring program shall include 
monitoring the rate of Bay Mud consolidation due to the weight of the overlying waste by 
the following method. The elevation of the bottom of LCRS riser LS1 located in Area G 
shall be recorded immediately before, and then periodically after, each lift of waste is 
placed in Area G. The observed rate of settlement will be compared with the predicted rate 
of settlement. The supervision, reporting, and remedial action elements of Mitigation 
Measures 3.4.2b through 3.4.2d shall also apply to this consolidation monitoring. 

Refuse Sheer Strength 
This section of this Master Response responds primarily to Comment N-49. 

RLI’s geotechnical engineering consultants, GeoSyntec, responded to questions concerning 
refuse strength data in a memorandum to T&R (GeoSyntec 2001a). GeoSyntec stated that “the 
strength parameters used for this site have been approved by the California Department of Water 
Resources in their reviews of landfill stability analyses for various RWQCBs and are now 
considered by GeoSyntec to be the standard of practice of solid waste landfills.” 

Because the overlying refuse has higher strength than the underlying Bay Mud, slope stability is 
controlled by the relatively low strength of the Bay Mud and any reduction in Bay Mud strength 
is not typical performed for slope stability analyses. See additional discussion of this issue in 
Appendix G.  

Vertical Permeability 
This section of this Master Response responds primarily to Comment N-50. 

As discussed above, the assumptions used in the analyses will be assessed during the 
observational/monitoring program during refuse fill placement. The rate of filling will ultimately 
be dictated by the results of the monitoring program, not by the results of the finite element 
analyses. See also Appendix B in this document for additional information provided by the 
applicant in response to this comment.  

Seismically-Induced Slope Deformation 
This section of this Master Response responds primarily to Comment N-51. 

Please refer to Master Response 22 in the FEIR. GeoSyntec (2001a) provided their rationale for 
the discrepancies between the two sets of calculations. GeoSyntec stated that HLA (1992) and 
GeoSyntec (1997) seismic site response and deformation analyses do not follow the same 
approach and employed significantly different material properties, hence different resulting 
deformations. GeoSyntec stated that the HLA seismic site response and deformation analyses are 
based on an “equivalent-linear total-stress approach,” whereas GeoSyntec used a “more advanced 
non-linear effective stress analysis with ground motion parameters developed based on site-
specific evaluations and solid waste material parameters.” See also Appendix B in this document 
for additional information provided by the applicant in response to this comment.  
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Interface sheer strength required for landfill cover  
This section of this Master Response responds primarily to Comment N-52. 

As stated in FEIR response to Comment N-32, materials that meet the specified criteria for 
cohesion and adhesion are currently available. As also discussed, the landfill operator will be 
responsible for ensuring that the material used meets the specified criteria, and that required 
quality assurance/quality control standards for final cover are met. Bay Mud Sheer Strength 

This section of this Master Response responds primarily to Comment N-53. 

The basis of GeoSyntec’s approach is to verify assumptions through monitoring, as discussed 
above. See also additional information provided in Appendix B of this document.  

Conclusion 
Based on responses to comments provided by the applicant’s Geotechnical Engineer (see 
Appendix B) and reviewed by T&R and ESA, the project as proposed (with incorporation of the 
additional mitigation measures specified in this Master Response), would not result in new or 
more severe seismic stability impacts than identified in the FEIR.  

109. Subsurface Conditions 
A number of commenters asked about or commented on subsurface conditions at the site. 
Comments and questions focus on the adequacy of subsurface materials to contain and prevent 
the off-site release of leachate and on whether current information on subsurface conditions is 
adequate to make reasonable judgments about containment. This Master Response summarizes 
information previously provided on subsurface conditions and includes supplementary 
information on past investigations at the site.  

FEIR Section 3.4 provides information on site geology, and Master Responses 1, 7, and 13 in the 
FEIR provide additional information on the subsurface conditions, the permeability of Bay Mud, 
and the function of the LCRS, which takes into account physical properties of materials 
underlying the landfill. FEIR Section 3.4 presents information on site geology and describes the 
geologic units underlying the site; these include Franciscan Bedrock, Pleistocene-age alluvium, 
and Bay Mud. As described in the FEIR the bedrock is the oldest unit and Bay Mud the youngest; 
as such, generally the bedrock is overlain by the alluvium which in turn is overlain by the Bay 
Mud. Exceptions to this occur in areas where bedrock ridges and knolls extend through one or 
both of the overlying units. In such areas bedrock may be exposed at the surface or overlain 
directly by Bay Mud. The alluvium unit ranges from 0 (i.e., where bedrock extends through it to 
the Bay Mud or ground surface) to 200 feet thick and consists of very stiff to hard sandy 
clay/clayey sand that contains laterally discontinuous lenses of coarse-grained sand and gravel. In 
the landfill vicinity the top and base of the alluvium consist of very stiff sandy clay or clayey 
sand.  
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Bay Mud overlies the alluvium unit. Subsurface investigations at the site (described below) have 
found that, in general, the Bay Mud deposits thicken eastward, and range from a thickness of 5 
feet along the western perimeter to 56 feet in the Oxbow area. Bay Mud ranges from 7 to 48 feet 
thick within the active landfill footprint. The FEIR description of the Bay Mud geologic unit 
noted that a previous site investigation encountered no Bay Mud in the area of the former four-
acre pond. This description of the underlying geology at the site was intended to describe the 
naturally occurring units found at the site. The area of the former pond previously had been 
bedrock, which had been quarried to a depth of approximately -30 feet msl, and subsequently (for 
a time) used as a pond. Prior to the placement of refuse in this area, the quarried former pond area 
was lined with compacted Bay Mud to elevations of +8 to -14 feet msl (GeoSyntec, 1998), as 
stated in FEIR Master Response 7 (p.6.3-24).  

As described in the FEIR, Bay Mud is a fine-grained sedimentary deposit consisting of highly 
plastic clays and silt containing varying amounts of organic material, sand, and shells. Although 
Bay Mud has low-permeability, it contains sand lenses and stringers of organic material that are 
more permeable; therefore an understanding of the location and extent of these areas is important 
to the appropriate management of the site and the development of effective environmental 
controls to prevent the offsite release of leachate.  

The applicant and former owners and operators of the landfill have conducted various 
geotechnical investigations at the site that contribute to the understanding of its subsurface 
physical characteristics. Of particular note is the geotechnical investigation conducted by HLA in 
1992, which is summarized below. The 1992 HLA report also summarized earlier studies 
conducted at the site, as follows: 

• Cooper, Clark and Associates and John T. O’Rourke and Associates conducted 
geotechnical investigations of the site prior to 1988. Work included several borings and 
collection of field and laboratory data and analysis. The HLA study did not use results of 
this investigation because of the method of sample collection and accuracy of tests were 
deemed insufficient for use in a detailed stability analysis. 

• EMCON Associates conducted detailed geologic, hydrogeologic, and geotechnical 
investigations at the landfill between 1988 and 1989. The EMCON studies included 13 
borings, 29 cone penetration test soundings, seismic refraction and seismic downhole sheer 
wave surveys, and geotechnical laboratory testing. Based on the geotechnical analyses, 
EMCON developed a fill sequencing plan that relied on the concept of staged construction 
to achieve the proposed final landfill height of 170 feet (msl). (The proposed landfill 
footprint and final height have been revised since the EMCON study.) 

 During this time, in December 1988, an old perimeter levee in the southern portion of the 
landfill, by Area A, failed. The levee moved up to several feet, both horizontally and 
vertically, during a period of extreme tides. EMCON installed five inclinometers and six 
piezometers within the area of the failure, and retained William Cotton and Associates to 
help evaluate levee stability. 

• William Cotton and Associates investigated the stability of the existing perimeter levee 
bordering areas A, B, and C, and evaluated a plan for reconstructing the levee. The plan 
consisted of a levee configuration (also referred to as a cutoff wall) 40 feet wide at the top, 
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supporting an access road around the landfill and a leachate collection and removal system. 
This investigation, which involved borings from a pontoon rig in the creek and sloughs 
bordering the site, borings on or immediately inboard of the old levee, and cone penetration 
test soundings, provided information on the actual thickness of refuse in areas adjacent to 
the old levee and additional information on levee stability.  

• Between 1989 and the 1992 investigation, HLA provided a range of geotechnical services 
at the site, including geotechnical monitoring, designing and installing a geotechnical 
monitoring system within area A, abandoning the EMCON inclinometers and piezometers 
according to accepted procedures, and conducting 20 field vane soundings in Area A, to 
better characterize the current strength of the Bay Mud and provide a baseline from which 
to measure increases in Bay Mud sheer strength over time.  

• HLA also provided geotechnical observation and testing during construction of the new 
perimeter levee at Area A. During construction of the perimeter levee at Area A, a 
temporary fill slope constructed directly on Bay Mud failed. The failure movement was 
toward the center of the landfill, and did not cause a breach of the levee or discharge of 
waste, but ultimately provided substantial information on the strength of Bay Mud. Borings 
and field vane soundings were taken inside and outside the failure area. Results of the 
collected data indicated the failure was due to a localized low strength zone within the Bay 
Mud. These data were included in the discussion of results of HLA’s 1992 investigation.  

• In 1990 HLA conducted a hydrogeologic investigation for development of a perimeter 
groundwater monitoring well network. The investigation included testing of samples taken 
from 25 continuously-sampled borings. HLA also installed nine more multi-staged 
pneumatic piezometers at Areas A, B, and C and four inclinometers at Area A. Logs of the 
borings to install these instruments provided additional subsurface data that were presented 
in the 1992 report. 

1992 Geotechnical Field Investigation 
The 1992 HLA geotechnical investigation, Part 3 of the Revised Site Development Plan (HLA, 
1992) was undertaken to fulfill geotechnical requirements contained in CCR Title 23, which at 
the time were the State Water Resources Control Board regulations governing discharges of 
waste to land (now Title 27, CCR). Findings of the 1992 HLA investigation were taken into 
account in the previous permit revision EIR (1994) and thus were not a central focus of this EIR. 
However, information developed from that investigation continues to be relevant to current and 
proposed management of the landfill and the current EIR analysis.  

To explore subsurface conditions at the landfill site, HLA excavated 12 test pits, drilled 38 
borings, and conducted 65 field vane soundings at the landfill site. The investigation also 
surveyed the bottom of San Antonio Creek in three places. Five borings were drilled on land and 
25 hydrogeologic borings were drilled adjacent to the perimeter levee. In addition, five hand 
auger borings were drilled in the mud flats bordering the landfill perimeter, and three offshore 
borings were drilled using a pontoon rig from within San Antonio Creek. The locations of the 
field data points within and near the landfill footprint are shown in Figure MR109-1. During the  

drilling a field engineer or geologist logged all the borings and obtained soil samples. The 
strength of the soft soils also was measured during sampling. Soil samples were reexamined at 
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HLA’s laboratory to confirm field classifications and select representative samples for 
geotechnical testing.  

The 65 field vane soundings were conducted to characterize the undrained shear strength of the 
soft soils underlying the site. The 12 test pits were excavated within the refuse to evaluate the 
material’s unit weight. Data from 6 of the 12 test pits were not included in the report, however, 
because the sample sizes at these 6 were considered too limited to provide reliable data. 

The investigation found that (as described in the FEIR and above) the site is underlain by three 
main geologic units: Bay Mud, alluvium, and bedrock. These naturally occurring materials are 
overlain throughout the site by manmade fill consisting of old levees, new levees, refuse, and 
compacted clay liners. The report describes the material content and engineering properties of the 
old and new levees. The investigation found that approximately 220 acres of the site contain 
refuse, and that two methods had been used since refuse placement began in 1958. One method 
involved placement of waste directly over existing grades and one involved excavation of 
trenches 5 to 10 feet deep in which waste was placed. (HLA obtained the information on the 
trenching practice from interviews with RLI employees.) It is believed that trenching was only 
used in Areas A and D; this method was discontinued in 1970.  

Laboratory tests on the Bay Mud from the site investigations found that 60 to 70 percent of the 
Bay Mud contains less than 5 percent organic materials (by weight; the boring logs also include 
estimated percentages by volume) and 30 to 40 percent of the Bay Mud contains 5 to 35 percent 
organic material by weight. The organic materials generally consist of fibrous matter resembling 
slightly decomposed marsh grasses, surrounded in a matrix of Bay Mud. Zones of more organic 
material are generally 5 to 10 feet thick and appear to be discontinuous.18 The investigation also 
found some discontinuous sandy zones. These areas were generally less than a few feet thick and 
consisted of sand surrounded by a matrix of approximately 20 to 60 percent Bay Mud by weight.  

The HLA report stated that the alluvium unit that underlies the Bay Mud (except in the area of the 
former four-acre pond) consists of silts and clays with varying amounts of sand and gravel. In 
most cases the sands and gravels contain at least 15 percent clays and silts by weight. The silts 
and clays are generally stiff to very stiff. The silty and clayey sands and gravels are loose to very 
dense. HLA reported that, much less frequently, the EMCON borings encountered clean 
discontinuous sand or gravel layers.  

Based on the information presented in several of the applicant’s geotechnical engineering reports, 
particularly HLA (1992), there appears to be sufficient geotechnical field data points (borings, 
cone penetration tests, vane shear tests) to create the resulting Bay Mud thickness contour map 
presented by HLA (1992) (see Figure MR109-2). 

                                                      
18 The report states that other researchers had described encountering peat (defined as pure organic material) or peaty 

material; however, HLA did not observe any zones that were entirely organic material.  



Redwood Landfill Solid Waste Facilities Permit Revision FEIR Supplement / 200238

 Figure MR 109-1
Geotechnical Data Points Locations

SOURCE:  Harding Lawson Associates, 1992, Plate 3-2
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Figure MR 109-2
Bay Mud Thickness Contour Map

SOURCE:  GeoSyntec Consultants, 2005, Figure 5.
Bay Mud Contours from Harding Lawson Associates, 1992.
Legend based on Harding Lawson Associates, 1992.
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Subsequent Studies 
As reported in the JTD (and FEIR Section 3.4) RLI has conducted a subsequent investigation to 
identify the location and extent of sand channel deposits within the Bay Mud. RLI has indicated 
that these deposits were found to be discontinuous. Monitoring wells of the detection monitoring 
program (described in FEIR Master Response 14) are located within the known channel deposits 
on the site perimeter. The piezometer clusters that monitor hydraulic gradient (described in 
Master Response 105) are located in proximity to the channel deposits to confirm that hydraulic 
gradient toward the LCRS trench is maintained in these areas. As discussed in Master Response 
105 a mitigation measure has been added to ensure that hydraulic gradient toward the trench is 
maintained in these areas  

Conclusion 
Investigations of subsurface conditions at Redwood Landfill have provided sufficient 
understanding to support the conclusions reached in the FEIR regarding protection of ground and 
surface water and also regarding the stability of the landfill itself. Continued monitoring of site 
conditions will help refine this understanding and will serve as a basis for adjustments to 
operation of the site, including fill sequencing and the development of the LCRS.  

110. Aesthetic Impacts: View from the East 
A number of commenters stated that the analysis was inadequate because it did not consider 
impacts on views from the east of the landfill, in particular the impact on views of people on the 
Petaluma River or San Antonio Creek. 

The FEIR evaluates the potential impact of the proposed project on visual quality in Section 3.1. 
The analysis discusses potential aesthetic impacts of the project and includes photos of the 
existing landfill and photo simulations of the permitted and proposed final landfill contours from 
representative public viewpoints along Highway 101 and Olompali State Park. As discussed in 
the FEIR no change in the maximum permitted height of the landfill (166 feet msl) is proposed 
but landfill slopes, currently permitted at 4:1 (horizontal to vertical) are proposed to be increased 
to 3:1 (horizontal to vertical).  

The FEIR appropriately focuses the analysis on the areas where there is a greatest potential for 
adverse visual impacts. The EIR preparers found that the landfill was too far for the proposed 
change in slope or changes in site operations to adversely affect views from the nearest public 
roadway east of the site, the Lakeville Highway. The ridgeline with Mount Burdell predominates 
views from this distance and direction. Similarly, due to the distance of the Petaluma River from 
the site, the effect of the proposed changes in landfill contours and permitted operations from this 
distance would be insignificant, if discernable. For example, the nearest point along the Petaluma 
River to the landfill itself, from the curve in the river near Hog Island, is about the same distance 
as vantage point 3 is from the west side of the landfill. Plainly, the change in slope, taking into 
account the slower pace of travel on the Petaluma River (and correspondingly longer time the 
landfill would be within view) compared to Highway 101, is minor and would not have a 
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significant impact on visual quality in this area. It is also important to note that as one approaches 
closer to the landfill from the east, e.g. by kayak along San Antonio Creek or one of the sloughs, 
although the focus may be sharper, the view of the landfill itself would increasingly be obstructed 
by the perimeter levee, which currently ranges from six to nine feet above mean sea level and is 
planned to be raised to nine feet msl along the entire perimeter in the near future.  

In conclusion, the FEIR analysis of aesthetic impacts adequately and thoroughly characterizes the 
visual character of the site and the potential for aesthetic impacts of the project. 

111. Third Party Monitoring 
A number of commenters have requested that third party monitoring be established at the site. 
Groundwater and surface water monitoring at the landfill are discussed in Master Response 14 in 
the FEIR. Geotechnical monitoring is discussed in Master Response 7 in the FEIR. 

A range of FEIR mitigation measures, as well as ongoing landfill operations, involve monitoring 
by the landfill operator and submittal of data within specified reporting periods to regulatory 
authorities. The Marin County Environmental Health Services Division, the CIWMB-designated 
Local Enforcement Agency (LEA) for the County, regularly monitors site activities through 
unannounced monthly site inspections. The purpose of the site inspections is to ensure 
compliance with applicable statutes, regulations, and SWFP conditions. The CIWMB provides 
guidance to LEAs on procedures for conducting inspections, including interpretation and 
application of statutes and regulations governing landfills. LEA inspections are considered a key 
part of the enforcement of solid waste regulations and serve to provide information to the site 
operator about violations of applicable requirements and serve as notice to take actions to correct 
those violations (CWIMB, 1998). Facility records also are retained on site and reviewed by LEA 
inspection staff. The LEA is only one part of regulatory oversight of the landfill; CIWMB staff 
also conduct periodic inspections at the site, and RWQCB and BAAQMD provide oversight 
pertaining to water and air quality issues, respectively.  

As discussed in FEIR Master Response 7, self monitoring activities are common and accepted 
practice under state and federal regulations at most California landfills. Although several 
commenters pointed to the applicant’s record of compliance as a reason that independent 
monitoring is warranted, past compliance issues were not related to the manner in which 
monitoring and the submission of monitoring data was conducted, as indicated by the discussion 
of the applicant’s record of compliance in FEIR Master Response 18. In addition, as noted above, 
the LEA staff already monitors the landfill on a regular basis as part of their regular duties, and 
other regulatory agencies also conduct periodic inspections. 

Because the FEIR does not identify a significant impact related to the landfill’s existing 
monitoring program, there is no legal basis under CEQA to impose a third party monitoring 
program on the project as mitigation (CEQA Guidelines § 15126.4(a)(4)). However, the LEA, as 
the lead agency for the project, may at its discretion require such a program as a condition of 
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approval of a revised Solid Waste Facilities Permit, if it finds there is a legitimate public interest 
to do so. The remainder of this Master Response is intended to inform such a decision. 

Potential Function of a Third Party Monitor 
Monitoring that involves third party experts where appropriate could strengthen the current 
monitoring program, enhance the credibility of reported results, and provide greater assurance to 
the public that the landfill is in compliance with environmental regulations and the conditions of 
its permits.  

Reference to Monitoring at Altamont Landfill 
Regarding a comparison to Altamont Landfill raised in one comment, it should be noted that the 
circumstances under which a third party monitoring program was established at Altamont are 
fundamentally different from the current CEQA process at Redwood Landfill. Third party 
monitoring was a component of a negotiated settlement agreement at Altamont, and not a 
mitigation measure specified in the EIR for the project.  

ISO 14001: Environmental Management System 
Since the FEIR was produced, RLI has indicated its intention to implement the International 
Organization of Standardization (ISO)19 14001 standard with program auditing by an independent 
third party as part of the landfill’s environmental management system (Meserve, 2006; Redwood 
Landfill and Recycling Center, 2007). RLI has suggested implementing ISO 14001 and making 
the independent third party audit results public as an appropriate response to community concerns 
about monitoring at the landfill (RLI, 2007b). 

The ISO 14000 series concerns standards in the environmental field, and ISO 14001 is the 
environmental management system (EMS) standard. ISO 14001 is not a technical standard, and 
does not in any way replace technical requirements contained in laws or regulations. The ISO 
14001 standard requires implementation of practices and procedures which, taken together, 
constitute an EMS. The ISO 14001 standard requires the following (USEPA, 2006a): 

• A policy statement committing the organization to the prevention of pollution, continual 
improvement of the EMS leading to improvements to overall environmental performance, 
and compliance with all applicable statutory and regulatory requirements. 

• Identification of all aspects of the organization’s activities, products and services that could 
have a significant impact on the environment;  

                                                      
19  The ISO is a non-governmental organization consisting of a network of the national standards institutes of 157 

countries; a central secretariat located in Geneva, Switzerland, coordinates the system. The American National 
Standards Institute (ANSI) is the member organization representing the United States (ISO, 2007a). ISO promotes 
the development and implementation of voluntary international standards, both for particular products and for 
environmental management issues (USEPA, 2006). 
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• Setting performance objectives and targets for the management system that link back to the 
three key policies of pollution prevention, continual EMS improvement, and compliance 
with applicable statutes and regulations;  

• Establishing a program to periodically audit the operation of the EMS;  

• Checking and taking corrective and preventive actions when deviations from the EMS 
occur; and 

• Undertaking periodic reviews of the EMS by top management to ensure its continual 
performance and making adjustments to it as necessary. 

According to the ISO, certification is not a requirement of any of ISO’s management system 
standards. However, there is a process by which an EMS program may be certified through an 
independent auditing process. The ISO defines “certification,” in the context of ISO 
14001:2004,20 as the issuance of written assurance (the certificate) by an independent external 
body that it has audited a management system and verified that it conforms to the requirements 
specified in the standard. The auditing body then records the certification in its client register, 
referred to as “registration,” such that the organization’s management system is both certified and 
registered (ISO, 2007b). (ISO considers the difference between the two terms to be insignificant 
in the context of ISO 14001:2004 and both are acceptable for general use.)  

RLI provided the County and its EIR preparers, ESA, with information on ISO 14001 
certification by the firm LRQA (Meserve, 2006c), and has proposed to the County that 
implementing ISO 14001 and making public the results of the independent third party audit 
would be an effective means to address community concerns about monitoring at the site. RLI 
proposes making a commitment to the County -- to implement ISO 14001 and provide the LEA 
copies of three-year certification audits -- separately from the EIR process, because “verification 
of Redwood’s compliance status does not relate to any particular environmental impact” (RLI, 
2007).  

112. Greenhouse Gas Emissions and Global Climate 
Change 

Since publication of the FEIR in July, 2005, the issue of global climate change resulting from 
human activities has gained prominence and urgency as the scientific basis for measuring and 
predicting climate change has strengthened, the potentially dire consequences for humanity and 
for life on earth have become better understood, and as efforts have increased to reverse climate 
change through reduction of greenhouse gas (GHG) emissions (IPCC, 2007a). The passage of 
Assembly Bill 32 in 2006 established California’s goal of reducing greenhouse gas emissions to 
1990 levels by 2020; the Governor also established as state policy reducing GHG emissions 
80 percent below 1990 levels by 2050.  

                                                      
20  ISO 14001 was initially adopted in 1996 and revised in 2004; the summary on EMS certification at the ISO website 

refers to the revised standard as “ISO 14001:2004” (ISO, 2007c). 
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The Marin County Greenhouse Gas Reduction Plan, adopted by the Board of Supervisors in 
October 2006, sets out policies to help achieve the County’s GHG emissions targets. The target 
has been set to reduce GHG emissions by 15 to 20 percent below 1990 levels by the year 2020 for 
internal government operations and 15 percent Countywide. It is the overall policy of the 2007 
Countywide Plan Update to apply the GHG Reduction Plan policies to all land use planning and 
development projects in Marin, as appropriate. For several years, the Intergovernmental Panel on 
Climate Change (IPCC), the USEPA, and the California Energy Commission have conducted 
inventories of greenhouse gasses (GHGs) at the global, national, and state level (IPCC, 2007b, 
USEPA, 2006b, California Energy Commission, 2006). Several local governments, including 
Marin County, have also conducted their own inventories or are currently engaged in this process. 
These inventories indicate that municipal solid waste landfills are a major source of GHGs, 
predominantly from fugitive landfill gas emissions, but also from emissions from fossil-fuel 
powered equipment and vehicles.  

Landfill Gas 
As organic material decomposes in a landfill, it is initially digested by aerobic bacteria, which 
live in the presence of oxygen. Aerobic bacteria consume oxygen and produce carbon dioxide 
(CO2), a greenhouse gas. Inventories of GHG emissions consider CO2 from decomposition of 
organic material to be “biogenic” – a component of the natural cycling of carbon in the biosphere 
and the atmosphere – and therefore these emissions are not “counted.” As oxygen in a landfill is 
depleted, however, anaerobic bacteria take over the task of decomposing the waste. Through a 
series of biochemical processes, anaerobic decomposition results in the production of methane 
gas (CH4), which, according to the IPCC’s Fourth Assessment Report, has a global warming 
potential 25 times that of CO2 (Forster et al, 2007).21 While anaerobic decomposition is a natural 
process, such emissions are included in local, state, national, and global GHG inventories. 
Landfill gas emissions are roughly half methane and half CO2, with a small fraction consisting of 
so-called “non-methane organic compounds” or NMOCs.22 

Measuring the amount of landfill gas actually generated in a particular period in a facility’s 
lifespan, and over the entire lifespan of a facility, is difficult at best. Several mathematical models 
exist for estimating the amount of landfill gas generated. The USEPA uses the LandGEM model, 
which, like the approach recommended as “good practice” by the IPCC, is based on the “First 
Order Decay” method.23 The model uses as inputs the amount of waste placed in the landfill 
annually; a factor (Lo) for the potential methane generation capacity, which depends on the type 
and composition of waste placed in the landfill; and a factor (k) for the methane generation rate, 
which determines the rate of methane generation for the mass of waste in the landfill, and which 
is related to environmental conditions within the landfill – primarily the amount of moisture. The 
output of LandGEM is the total predicted annual generation of gases, including CO2, methane, 
and NMOCs. The LandGEM output for Redwood Landfill for the landfill as currently permitted, 

                                                      
21 Global Warming Potential, or GWP, is a measure of the relative radiative effect of a given substance compared to 

CO2, integrated over a chosen time horizon. The stated GWP for methane is over a 100-year time horizon. 
22 NMOCs include several toxic air contaminants (TACs); health risks from exposure to these substances are 

considered in the FEIR in Impact 3.2.8. 
23 For a full description of the First Order Decay method, see IPCC, 2006, Chapter 3 and Annex 3A.1 
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and for the landfill as originally proposed, appeared in Appendix D of the FEIR. ESA again ran 
LandGEM for Redwood Landfill in November, 2007, using the most recent version (version 3.02, 
May, 2005), current site life estimates for the landfill as currently permitted and under the 
Mitigated Alternative (see Master Response 104) and refined and updated values for the amount 
of waste placed in the landfill since it opened in 1958. These runs used default values for k and 
Lo. The LandGEM report appears in Appendix E in this document. 

Of greater concern than the overall rate of methane generation from landfilled waste is the 
amount of methane that escapes to the atmosphere as so-called “fugitive” emissions. At Redwood 
Landfill, which has a landfill gas collection system, fugitive methane emissions come from two 
sources: gases that are not captured by the collection system, and gases that are captured but that 
are not destroyed by the landfill’s flare system (or in the future under the Mitigated Alternative, 
should it be approved, by the power generation engines that are specified in FEIR Mitigation 
Measure 3.2.5c as replacements for the flare).  

Predicted emissions of methane for Redwood Landfill, from 2008 through 2098, under both the 
existing permit conditions and under the Mitigated Alternative, are shown in Table MR112-1; 
emissions for the entire lifecycle of the landfill, from its opening in 1958 through 2098 and under 
both scenarios, are represented in Figure MR112-1. The complete tables (showing calculations 
for each year of the landfill’s life and post-closure period) are included in Appendix E. The basis 
for Table MR112-1 and Figure MR112-1 are discussed at some length below. 
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TABLE MR112-1 
GREENHOUSE GAS EMISSIONS FROM LANDFILL GAS, 2008 THROUGH 2098 

  Unit 
Existing 
Permit 

Mitigated 
Alternative 

Increase or 
(Decrease) 

Percent 
Increase or 
(Decrease) 

A. Waste in Place Short Tons 16,560,382 20,775,054 4,214,672 25.5% 
B. LFG Generation m3 1,924,392,558 2,658,511,468 734,118,911 38.1% 
C1. LFG Capturea m3 1,072,899,301 1,837,863,324 764,964,023 71.3% 
C2. LFG Capture Mg 715,783 1,226,128 510,345 71.3% 
D. LFG Capture Rate Percent 56% 69% 13%   
E. Methane Captured Mg 357,892 613,064 255,172 71.3% 
F. Methane not Captured Mg 284,036 273,747 (10,289) -3.6% 
G. Methane Oxidized Through 

Cover  Mg 28,404 27,375 (1,029) -3.6% 
H. Net Fugitive Methane From 

Landfill Mg 255,633 246,372 (9,260) -3.6% 
I. Fugitive Methane From 

Flare/Engines  Mg 7,059 11,079 4,020 56.9% 
J. Total Fugitive Methane – 

Flare/Engines and Landfill (H+I) Mg 262,692 257,451 (5,241) -2.0% 
K. GWP of Fugitive Methane 

Emissions (J * 25) Mg eCO2 6,567,289 6,436,272 (131,017) -2.0% 
L. Power Production Potential of 

Captured LFGb kWH – 5,641,926,696 5,641,926,696 – 
M. Electricity Generation Emission 

Offset – CO2 equivalent Mg eCO2 – (2,062,179) (2,062,179) – 
N. Global Warming Potential – Net 

Emissions less Offset Mg eCO2 6,567,289 4,374,093 (2,193,196) -33.4% 
 
 
a Landfill gas system capture based on Redwood Landfill reports to BAAQMD for 2002-2006, and estimated for 2007 and future years. 
b Power production potential derived by multiplying: landfill gas captured x energy content of landfill gas x thermal efficiency of power 

production equipment 
 
Key: 

Mg Million grams (1 million grams = 1 metric ton) 
m3 cubic meter 
eCO2 carbon dioxide equivalent 
GWP Global Warming Potential 
Short ton U.S. ton (2,000 pounds) 

kWH Kilowatt Hour 
Btu British Thermal Unit 
MMBtu Million Btu 
CO2 Carbon dioxide 
CH4 Methane 

 
Factors used in Calculations: 
Description Factor Source 
LFG System Destruction Efficiency: Flare 99% See text 
LFG System Destruction Efficiency: Gas-Fired Engines 98% See text 
LFG System Capture Percentage (future, pre-closure) 60% Average of 2002-2006 reported capture divided by modeled 

generation 
LFG System Capture Percentage (future, 30-year 
closure period) 

75% See text 

CH4 Oxidation in Cover:  10% See text 
CH4 Global Warming Potential 25 Forster et al, 2007 
Energy content of landfill gas (Btu/standard ft3) 502.5 From CA Climate Action Registry, 2005 
kWH per Btu 0.000293071 onlineconversion.com 
kWH per MMBtu 293.071 calculated 
Mg eCO2 emissions per kWH electricity generation 0.00036551 For California, calculated from factors in CA Climate Action 

Registry, 2007 
Thermal efficiency for natural gas-fired turbine 60% On-line literature survey, assumes combined cycle 

configuration 
minutes per year 525,600 Calculated 
ft3 per m3 35.31466672 onlineconversion.com 
Methane density: Mg per m3  0.000667148 Calculated from LandGEM output 
lbs/Mg 2,204.62 onlineconversion.com 

 
SOURCE: ESA, Others 
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Landfill Gas Capture and Destruction 
Redwood Landfill monitors the amount and composition of landfill gas captured through its 
landfill gas collection system and reports this to the Bay Area Air Quality Management District 
as a condition of their permit. The results of monitoring from 2002-2006 appear in 
Table MR112-2, and indicate that the amount of landfill gas captured through the system has 
approximately doubled since 2002. 

TABLE MR112-2 
LANDFILL GAS COLLECTION SYSTEM MONITORING RESULTS 

Year 

Average 
Flow 
Ratea 
(scfm) 

Annual LFG 
Flow  
(scf) 

Annual 
Methane 
Captured  

(scf) 

Annual 
Methane 

Capturedb 
(Mg) 

Annual 
Methane 

Generatedc 
(Mg) 

Methane 
Capture 

Rate  
(percent) 

2002 1,302 684,331,200 342,165,600 6,464 13,833 47% 

2003 1,585 833,275,378 416,637,689 7,871 14,347 55% 

2004 1,457 766,017,324 383,008,662 7,236 14,863 49% 

2005 2,009 1,055,969,032 527,984,516 9,974 15,347 65% 

2006 2,623 1,378,597,672 689,298,836 13,022 15,754 83% 

Average,  
2002–2006 1,795 943,638,121 471,819,060 8,913 14,829 60% 

 
 
a Measured flow rate refers to landfill gas flow through the collection system, and has been corrected to 50% methane content for 

comparative purposes. 
b See factors in notes in Table MR112-1 for conversion from volume to weight for methane. 
c Based on LandGEM model results 

scfm: standard cubic feet per minute 
scf: standard cubic feet 
Mg: metric ton (million grams) 

SOURCE: Redwood Landfill, ESA 
 

 

The concentration of methane in the captured gas is also measured, and varied over the 
monitoring period, but the total volumes shown in the table have been corrected to 50 percent 
methane content for consistency. Dividing the amount of landfill gas or methane captured by the 
amount generated (as predicted by LandGEM) provides a “capture rate.” For the monitoring 
period, the average capture rate derived in this manner is 60 percent: that is, 60 percent of the 
landfill gas (and methane) apparently generated is captured by the system. To estimate the 
lifecycle capture rate, the 60 percent figure was used from the time the landfill gas collection 
system was installed in 1987 through the predicted closure date of the landfill; for the 30-year 
post-closure maintenance period specified in the Joint Technical Document for the landfill 
(GeoSyntec, 1998), a figure of 75 percent was used, which reflects the greater efficacy of landfill 
gas collection systems after an impermeable final cover is installed on a closed landfill.24 For the 
                                                      
24 These figures are consistent with guidelines contained in a recent solid waste industry white paper (Solid Waste 

Industry for Climate Solutions, 2007a). Page 10 of the report recommends using a capture rate of “50-85% (mid-range 
default = 68%) for a landfill or portions of a landfill that are under daily cover with an active LFG collection system 
installed but [that] does not have a Resource Conservation and Recovery Act (RCRA) Subtitle D equivalent liner;” 
(Redwood Landfill does not have a Subtitle D equivalent liner, except in Area G), and that, “The low end [of the stated 
range] would be for… systems that were retroactively installed well after the landfill’s operating life had begun.” 
(Redwood Landfill began operations in 1958, and the landfill gas collection system was installed beginning in 1987). 
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emissions estimate under current permit conditions, it is assumed that from the end of the 30-year 
post-closure maintenance period through 2098 that no landfill gas collection system will be in 
place, and that the capture rate will be 0 percent. Under the Mitigated Alternative, it is assumed 
that the gas-fired engines will be in place through 2098 (see Master Response 104 in this 
document, and Mitigation Measure 3.2-5g, below in this Master Response).  

Table MR112-1, line D shows the lifecycle capture rate for the landfill under current permit 
conditions and under the Mitigated Alternative; line E shows the amount of methane projected to 
be captured by the system.  

When methane is combusted, it produces carbon dioxide and water vapor. Flare and power 
generation systems do not, however, combust all of the methane input to the system. The 
“destruction efficiency” of the flares at Redwood Landfill has been measured at over 99 percent; 
typically, small gas-fired power generation engines have a slightly lower destruction efficiency, 
of about 98 percent. Thus, 1-2 percent of captured methane can be expected to escape to the 
atmosphere.25 

Table MR112-1, line I, and Figure MR112-1 show the lifecycle emissions of un-combusted 
methane. The Mitigated Alternative calculations assume that the flares will be replaced by gas-
fired engines in 2009 that would continue to operate as long as the landfill is producing methane; 
under the existing permit, no engines would be installed.  

Fugitive Landfill Gas 
The amount of methane that is not captured by the landfill gas collection system (fugitive landfill 
gas) is derived by subtracting the projected amount of captured methane from the amount 
modeled as generated by LandGEM.26 The results of this calculation are shown in Table MR112-1, 
line F. Not all of the methane that escapes capture by the landfill gas collection system reaches 
the atmosphere, as some portion is oxidized (and is transformed to water vapor and CO2) as it 
passes through the earthen landfill cover material and is consumed by microorganisms. There is 
evidence that the cover can be quite effective in oxidizing methane (Solid Waste Industry for 
Climate Solutions, 2007a), but in the absence of site-specific measurements, a conservative figure 
of 10 percent (which is used in national and global GHG inventories) is used here. The amount of 
methane predicted to be oxidized through the cover is shown in Table MR112-1, line G; net 
fugitive methane emissions, that is, the amount not captured by the LFG collection system, less 
the amount oxidized, is shown in line H.  
                                                      
25 These figures are more conservative than those recommended in another recent solid waste industry white paper 

(Solid Waste Industry for Climate Solutions, 2007b), which recommends use of the following destruction rates:  
99.96% for flares 
98.34% for engines 
99.97 % for turbines 

 The use of 99% for Redwood Landfill’s flares and 98% for engines may over-predict methane emissions, but is 
considered conservative and appropriate for the purposes of this analysis. 

26 While several methodologies exist for direct measurement of fugitive gas from landfills (see Jacobs and Scharff, 
2005; Huitric et al, 2007), no direct measurements have been taken at Redwood Landfill; neither would a short-
term effort to take such measurements provide useful data, as the amount of gas generated (and the amount that 
escapes as fugitive gas) varies considerably, as indicated by the monitoring data cited above.  
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Global Warming Potential of Landfill Gas Methane Emissions 
The sum of the methane that is predicted to escape from the flare/power generation engines plus 
that which will escape through the landfill cover is shown in Table MR112-1, line J. As 
previously noted, methane has a global warming potential that is 25 times more powerful than 
carbon dioxide (Forster et al., 2007). The global warming potential of future fugitive methane 
emissions from the landfill under both the existing permit and under the Mitigated Alternative is 
shown in Table MR112-1, line K, expressed as metric tons of carbon dioxide equivalent (Mg 
eCO2). The future global warming potential of fugitive methane emissions from the landfill under 
the existing permit is estimated to be about 6.57 million Mg eCO2; the estimated fugitive 
emissions for the Mitigated Alternative are slightly less: about 6.44 million Mg eCO2, or a 
decrease of about 0.13 million Mg eCO2. The reason for the decrease is the maintenance of the 
landfill gas collection system for the entire post-closure period included in this analysis.  

Offset: Power Production from Landfill Gas 
The power produced from the landfill gas-fired engines can be seen as substituting for electricity 
generated from other sources. From this viewpoint, power generation at Redwood Landfill under 
the Mitigated Alternative will offset GHG emissions associated with power production elsewhere. 
The lifecycle GHG emission offset calculated for this analysis is shown in Table MR112-1, line 
M. Factors used in this calculation include the heat content of methane, the thermal efficiency of 
the gas-fired engines, and a GHG emission factor for electrical generation in California. As 
shown in Table MR112-1, line L, the power production potential over the life of the landfill (from 
2009 through the end of the model run in 2098 is considerable: about 5.64 billion kilowatt hours 
(kWH) under the Mitigated Alternative. The average emission rate of GHGs from electrical 
power production in California is currently about 0.8 pounds (0.00036551 metric tons) of eCO2 

per kWH (California Climate Action Registry, 2007). The offset from power generation from 
landfill gas, as shown in Line M, is over 2 million Mg eCO2 for the Mitigated Alternative.27  

The calculations in Appendix E indicate that the annual amount of captured LFG under the 
Mitigated Alternative will peak at about 17,000 metric tons in 2025. For the period 2008-2038 
(which includes several years after landfill closure) the average annual volume of captured 
methane will be about 12,500 metric tons. 17,000 metric tons of methane has an electrical 
                                                      
27 Not considered here is the amount of carbon that is “sequestered” in the landfill in the form of wood and wood 

products that decompose very slowly or not at all in an anaerobic environment. GHG inventories typically reduce 
the volume of GHG emissions from deforestation and harvest of forest products, since some portion of these 
products remains intact in landfills (EPA, 2006, Table 7-7). The role of Redwood Landfill as a carbon “sink” is not 
considered here, however, for the following reasons: 
1. The rate of decomposition vs. sequestration is poorly understood and has recently been revised, with current 

estimates showing a much greater rate of decomposition of these materials than previously thought (EPA, 2006, 
p. 7-13); 

2. Much of the carbon that is sequestered in landfills would also be sequestered if the wood and wood products 
remained in use, or were recycled; or would substitute for fossil fuels if used for power production; 

3. Reused or recycled wood products have the additional advantage of substituting for virgin wood products to 
some extent, and therefore have the added advantage of resulting in more standing forests, which sequester 
more carbon as they grow; 

4. There is a basic error in logic associated with regarding landfills as part of the solution to global climate change 
because of their carbon sequestration potential, since this leads to a conclusion that the world would benefit 
from cutting down forests and landfilling the trees.  
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generation potential of about 160 million kilowatt hours. This is equivalent to continuous 
generation at the rate of about 18 megawatts for one year. 12,500 metric tons of methane is 
sufficient to produce about 117 million kilowatt hours of electricity, or a continuous rate of 
production of about 13 megawatts for one year. The applicant’s current proposal is for installation 
of 4-5 megawatts of power production, well below the landfill’s potential. As discussed in Master 
Response 104, the Mitigated Alternative includes development of sufficient power generation 
capacity to utilize all captured methane.  

Net GHG Emissions from Landfill Gas 
Net GHG emissions for the future lifecycle of the landfill (through 2098), under both existing 
permit conditions and under the Mitigated Alternative, are shown in Table MR112-1, line N. The 
total predicted amount of GHG emissions from this source is about 6.57 million Mg eCO2 for the 
existing permit, and about 4.37 million Mg eCO2 for the Mitigated Alternative. The Mitigated 
Alternative would therefore result in a decrease of nearly 2.2 million Mg eCO2, about a 33 percent 
decrease compared with the existing permit.  

GHG Emissions from Vehicles and Equipment 
In addition to the inventory of GHG emissions related to landfill gas, ESA also conducted a 
future lifecycle analysis of GHG emissions related to equipment and vehicle usage at Redwood 
Landfill under both the current permit conditions and the Mitigated Alternative. The daily volume 
of GHG emissions from these sources (in addition to fugitive landfill gas) is shown in 
Table MR104-3, in Master Response 104. These emissions were estimated using the type, size, 
number, and use (hours or miles) of equipment and vehicles that would be used under each 
scenario, and emission factors published by the USEPA. The complete spreadsheets are included 
in Appendix D. The results of this aspect of the GHG emissions inventory are shown, along with 
fugitive landfill gas emissions, in Table MR112-3. Table MR112-3 shows the daily, annual (for 
the year 2010) and future lifecycle (2008-2098) GHG emissions, expressed as metric tons of 
carbon dioxide equivalent (Mg eCO2). The substantially higher lifecycle values for vehicle and 
equipment-related emissions for the Mitigated Alternative, compared to existing permit 
conditions, are due to the longer operational life of the facility under the Mitigated Alternative 
(see Master Response 107 and Table MR104-4). As the table indicates, GHG emissions from the 
facility are dominated by fugitive landfill gas emissions. 

Other Considerations 
Several other considerations will affect net GHG emissions from Redwood Landfill, both under 
existing permit conditions and under the Mitigated Alternative. These include the following: 

• The applicant has stated their intent to convert to less-polluting liquid fuels (including 
biodiesel),  

• ongoing and planned composting operations will directly and indirectly reduce GHG 
emissions that contribute to global climate change, since composting produces primarily 
biogenic CO2; and some compost products are applied to the soil, which improves soil  
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TABLE MR 112-3 
GREENHOUSE GAS EMISSION SUMMARY 

 
Existing  
Permit 

Mitigated 
Alternative 

Increase/ 
(Decrease) 

Daily     
Emission Source lbs eCO2

b lbs eCO2
b lbs eCO2

b 
On-Road Vehicles 18,120 47,348 29,228 
Off-Road Equipment 11,939 15,158 3,219 
Fugitive Landfill Gasa 952,582 968,077 15,495 
Flare Emissionsa 31,209 31,716 508 
Total Quantified Daily Emissions 1,013,849 1,062,299 48,450 

 
Annual (2010)    

Emission Source Mg/Year eCO2 Mg/Year eCO2 Mg/Year eCO2 
On-Road Vehicles 3,000 7,839 4,839 
Off-Road Equipment 1,977 2,510 533 
Fugitive Landfill Gasa 157,711 160,276 2,565 
Flare Emissionsa 5,167 5,251 84 
Off-set from Power Production - 35,908 (35,908) 
Total Quantified Annual Emissions 167,854 139,968 (27,887) 

 
Lifecyclec,d    

Emission Source Mg eCO2 Mg eCO2 Mg eCO2 
On-Road Vehicles 27,000 133,263 106,263 
Off-Road Equipment 17,790 42,663 24,873 
Fugitive Landfill Gas and Flare Emissionse 6,567,289 4,374,093 (2,193,196) 
Total Quantified Lifecycle Emissions 6,612,078 4,550,019 (2,062,060) 

 
 
a Fugitive landfill gas and flare emissions compare 2010 under existing permit and under the Mitigated Alternative. 
b eCO2 (CO2 equivalent) includes CO2 plus CO2 equivalent of methane for on-road and off-road, and CO2 equivalent of methane for 

fugitive landfill gas and flare emissions. 
c Lifecycle based on closure date of 2016 for existing permit (9 years of operations) and 2024 for Mitigated Alternative (17 years of operations) 
d Lifecycle analysis does not include emissions related to closure activities. 
e Includes off-sets from power production. 
 

 

 fertility and tilth, reducing the need for other fertilizers and water. Of particular importance 
in this regard is the inclusion in both the Mitigated Alternative and in the applicant’s 
proposal, for use of food waste as a feedstock, since food waste has a high methane 
generation potential when landfilled; 

• Ongoing recycling operations and new recycling operations specified in the Mitigated 
Alternative will reduce greenhouse gas emissions (recycled and reused goods are generally 
less energy-intensive than goods produced from virgin materials). However, there is 
insufficient information to predict the amounts and types of materials that will be recycled, 
and therefore it is impossible to estimate GHG reductions from recycling; 

• The Mitigated Alternative includes renewable energy production, such as photovoltaic, at 
the site, which will offset more polluting energy generation; however, the scale of this 
operation is not yet specified.  
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It is difficult or premature to attempt to inventory both the emissions related to these activities, 
and the potential reduction in emissions that they may provide. 

Uncertainties in the GHG Emission Analysis 
The forgoing analysis of GHG emissions is based on several assumptions and predictions, which 
add to the uncertainty of the accuracy of the results. The analysis is deemed adequate and 
appropriate for the purpose of this EIR, however, since it is used primarily to compare GHG 
emissions from the Mitigated Alternative to the facility under current permit conditions, and since 
the same method was used for both scenarios. The following potentially affect the accuracy of the 
calculations: 

• The calculation of fugitive landfill gas emissions depends on modeling of methane 
generation, not actual measurement; thus estimates of fugitive emissions are derived, not 
based on empirical evidence. Several of the inputs to the LandGEM model are themselves 
based on assumptions that have uncertainties. These include the amount of waste placed in 
the landfill each year prior to the initiation of the state’s disposal reporting system in 1995 
and the total mass of waste placed in the landfill prior to that time (as opposed to volume, 
which is measured); the value used for decomposition rate (k), which is related to 
environmental conditions in the landfill, and for methane generation potential (Lo), which 
is related to the composition of landfilled waste. Default values for U.S. landfills were used 
for these factors. 

• LFG capture rates used in the analysis are based on monitoring over a 5-year period (there 
was complete data for three years, and partial data for two years which was then 
extrapolated); the average rate from this period is then applied to all future years during the 
operational life of the landfill; thereafter, a higher rate, consistent with industry claims for 
closed landfills, is used.  

• The thermal conversion efficiency (from the heat value of landfill gas to the amount of 
power produced by gas-fired engines) is derived from a literature survey, not from site-
specific or equipment-specific information. 

• Landfill gas production peaks about a year after the landfill closes, then declines. The 
closure date thus affects the lifecycle analysis, but the actual closure date and the rate of 
future waste placement are estimated.  

• The length of time after landfill closure that the landfill gas collection system will remain in 
operation is uncertain. The facility’s Joint Technical Document (GeoSyntec, 1998) 
specifies a 30-year post-closure maintenance period, and this was used in the analysis for 
the current permit. Operation of the LFG collection system for a longer period, which 
would occur under the Mitigated Alternative, would substantially reduce emissions. 

GHG Emissions in 1990 and 2020 
Table MR112-4 compares projected GHG emissions in 2020 under the Mitigated Alternative and 
the project as proposed by the applicant with estimated GHG emissions from the landfill in 1990. 
Table MR112-4 indicates that, under the conditions of the Mitigated Alternative, the landfill will 
emit about twice the amount of GHGs in 2020 as it did in 1990; under the project as proposed, 
year 2020 GHG emissions would be about three times the amount in 1990. In order to reduce  
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TABLE MR112-4 
COMPARISON: 1990 EMISSIONS AND 2020 EMISSIONS WITH THE MITIGATED ALTERNATIVE 

Year/Scenario 

Methane 
Generation 
(Mg/Year) 

LFG Capture 
Rate 

(Percent) 

Total 
Fugitive 

Methane – 
Flare and 
Landfill 

(Mg/Year) 

Global 
Warming 

Potential of 
Fugitive 
Methane 

Emissions 
(Mg/yr eCO2) 

Electricity 
Generation 
Emission 

Offset – CO2 
equivalent 

(Mg/yr eCO2) 

Net LFG 
Emissions – 

CO2 
Equivalent 

(Mg/yr eCO2) 

GHG 
Emissions 

from 
Equipment 

and Vehicles
(Mg/yr eCO2) 

Total GHG 
Emissions 

(Mg/yr eCO2) 

1990a 8,682 60% 3,210 80,241 – 80,241 2,986 83,227 

2020: Project as Proposedb 26,760 60% 9,634 240,840 12,807 228,033 17,310 245,343 

2020: Mitigated Alternative 21,342 60% 8,017 200,429 43,479 156,949 10,349 167,298 

Increase: Project vs. 1990 18,078 – 6,424 160,599 12,807 147,792 14,324 162,116 

Increase: Mitigated Alternative vs. 1990 12,660  4,808 120,188 43,479 76,709 7,363 84,071 
 
 
a Equipment and vehicle emissions in 1990 assumed to be 60% rate of current estimated emissions. 
b Based on LandGEM model run in Appendix D of the DEIR, assumption of 4 megawatt power generation, and vehicle and equipment emissions 1.67 times those of the Mitigated Alternative. 
 
SOURCE: ESA 
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total emissions to a level that is at least 15 percent below 1990 levels, in conformance with the 
Marin County Greenhouse Gas Reduction Plan, Mitigation Measures 3.2.5g and 3.2.5f are added. 
Addition of these mitigation measures will ensure that neither the project as proposed nor the 
Mitigated Alternative would contribute in a considerable manner to global climate change; and 
will also ensure consistency with Countywide Plan Update goals, policies, and programs 
regarding greenhouse gas emissions. 

Mitigation Measure 3.2.5f: Within two years of project approval, the applicant will 
develop a Greenhouse Gas Reduction plan that demonstrates how the landfill will achieve 
by 2020 a reduction in annual GHG emissions such that emissions are no greater than 15 
percent below 1990 levels. This will include but is not limited to development of additional 
landfill gas-to-energy production capacity; use of alternative fuels in on-site equipment and 
in truck fleets, increased diversion of organic material from landfill disposal and use as 
landfill cover material, increased recycling, development of other on-site renewable energy 
generation capacity, and carbon offsets. The plan will include cost estimates for GHG 
reduction measures and identify funding sources, including but not limited to tip fee 
increases. The plan will include an implementation schedule that demonstrates substantial 
GHG emission reductions prior to the 2020 deadline, including implementation of “early 
action” measures that may be implemented within two years of plan approval. The plan 
will include an updated inventory of projected GHG emissions and an updated estimate of 
GHG emissions in 1990. The plan will be subject to review and approval by Marin County 
Community Development Agency and the Bay Area Air Quality Management District.  

Mitigation Measure 3.2.5g: Following closure of the landfill, the applicant shall continue 
to operate, maintain, and monitor the landfill gas collection and treatment system as long as 
the landfill continues to produce landfill gas, or until it is determined by the BAAQMD that 
emissions no longer constitute a considerable contribution to greenhouse gas emissions, 
whichever comes first. Because the landfill will continue to produce substantial quantities 
of landfill gas well beyond the 30-year post-closure maintenance period specified in the 
JTD, the applicant shall prepare a revised Preliminary Post-Closure Maintenance Plan that 
plans for and provides financial assurances for operation, maintenance, and monitoring of 
the landfill gas collection and treatment system for an indefinite period.  

Countywide Plan Update Polices and Programs 
The newly-adopted Countywide Plan Update (Marin County, 2007) includes polices and 
programs aimed at reducing greenhouse gas emissions and reducing the impacts of global climate 
change. Apparent consistency of the Mitigated Alternative with these policies and programs is 
discussed in Table MR-112-5. The determinations of policy consistency represent County staff 
interpretation of policies. However, this EIR does not determine policy consistency. The County 
decision-makers make the formal policy consistency determinations.  

Even where policy inconsistencies are identified, these may not necessarily indicate significant 
environmental effects. Section 15358(b) of the CEQA Guidelines states that “effects analyzed 
under CEQA must be related to a physical change in the environment.” Therefore, only those 
policy inconsistencies that would lead to a significant effect on the physical environmental are 
considered significant impacts pursuant to CEQA. The discussion below points out where such 
policy-related impacts are addressed.  
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Conclusion 
The Mitigated Alternative, as further refined in Master Response 104 in this chapter, includes the 
requirements to install power production capacity and to maintain the landfill gas collection 
system for an extended post-closure maintenance period. Therefore, the Mitigated Alternative 
would result in substantially reduced lifecycle GHG emissions, compared with the landfill as 
currently permitted. Furthermore, other aspects of the Mitigated Alternative, including 
installation of alternative energy systems at the site and composting of foodwaste, as well as 
implementation of State-wide regulations for GHG emission reduction, will result in further 
reduction of GHG emissions, or additional GHG emission off-sets.  

As shown in Table MR112-5, both the project as proposed (and further mitigated as discussed 
above) and the Mitigated Alternative are consistent with goals, policies, and programs contained 
in the recently-adopted Countywide Plan Update regarding greenhouse gas mitigation. 

 
TABLE MR 112-5 

CONSISTENCY OF THE MITIGATED ALTERNATIVE WITH COUNTYWIDE PLAN UPDATE GOALS, 
POLICIES, AND PROGRAMS PERTINENT TO GLOBAL CLIMATE CHANGE 

Goals, Policies, and Programs Project Consistency 

Goals  

Goal AIR-4. Minimization of Contributions to Greenhouse 
Gases. Prepare policies that promote efficient 
management and use of resources in order to minimize 
greenhouse gas emissions. Incorporate sea level rise and 
more extreme weather information into the planning 
process.  

Consistent. Provisions in the FEIR and in this FEIR 
Amendment seek to reduce Greenhouse Gas Emissions 
and to plan for sea level rise. These apply to both the 
project as proposed by the applicant and to the Mitigated 
Alternative. 

Policies   

AIR-4.1 Reduce Greenhouse Gas Emissions. Adopt 
practices that promote improved efficiency and energy 
management technologies; shift to low-carbon and 
renewable fuels and zero emission technologies.  

Consistent with incorporation of mitigation measures. 
Mitigation measures 3.2.5f and 3.2.5g (described in 
Master Response 112) would reduce greenhouse gas 
emissions from the project as proposed to below 1990 
levels. As discussed in the text of Master Response 112, 
the Mitigated Alternative will also result in reduced 
greenhouse gas emissions, compared with the current 
permit conditions. The Mitigated Alternative also includes 
provisions for electrical generation from landfill gas and 
solar power beyond those of the project as proposed. It is 
anticipated that state-wide requirements for low-carbon 
fuels, once they are developed, will apply to the landfill 
operations and related transport. The applicant has 
expressed a commitment to an early conversion to low-
carbon fuels. 

AIR-4.2 Foster the Absorption of Greenhouse Gases. 
Foster and restore forests and other terrestrial 
ecosystems that offer significant carbon mitigation 
potential.  

Consistent. Neither the project as proposed nor the 
Mitigated Alternative does not propose any lateral 
expansion or removal of existing forests or other 
terrestrial ecosystems that offer carbon mitigation 
potential. Wetlands adjacent to the site can be expected 
to sequester significant volumes of carbon, though this is 
not part of the project nor the Mitigated Alternative. 
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Goals, Policies, and Programs Project Consistency 

Implementing Programs   

AIR-4.a Reduce Greenhouse Gas Emissions Resulting 
from Energy Use in Buildings. Implement energy 
efficiency programs and use of renewable energy. (Also 
see EN-1, EN-2, PFS-2, and TR-4.)  

Consistent. The Mitigated Alternative would be consistent 
with this program, as it includes a requirement to develop 
new buildings and facilities at the site to incorporate 
energy efficiency and use of renewable energy.  

AIR-4.b Reduce Greenhouse Gas Emissions Resulting 
from Transportation. Increase clean-fuel use, promote 
transit-oriented development and alternative modes of 
transportation, and reduce travel demand. (Also see TR-4, 
AIR-3, DES-2, HS-2, HS-3, CD-2, CD-3, and EC-1.)  

Consistent. Equipment and vehicles are expected to be 
subject to future requirements for clean-fuel and low-
carbon fuel standards, and the applicant has made a 
commitment to early conversion to clean, low-carbon 
fuels.  

AIR-4.c Reduce Methane Emissions Released from 
Waste Disposal. Encourage recycling, decrease waste 
sent to landfills, require landfill methane recovery, and 
promote methane recovery for energy production from 
other sources. (See PFS-3.)  

Consistent. Both the project as proposed and the 
Mitigated Alternative add recycling functions to the 
landfill, add food waste as a composting feedstock, 
thereby diverting this high-methane potential material 
from landfilling, and require methane recovery for energy 
production. The landfill already has a landfill gas 
collection and destruction system in place. The Mitigated 
Alternative requires the applicant to commit to 
maintenance of the LFG collection system beyond the 
minimum 30-year post closure maintenance period, thus 
ensuring continued capture and destruction of methane 
from decomposing waste placed in the landfill.  

AIR-4.f Establish a Climate Change Planning Process. 
Continue implementation of the approved Marin County 
Greenhouse Gas Reduction Plan. Integrate this plan into 
long-range and current planning functions of other related 
agencies. Establish and maintain a process to implement, 
measure, evaluate, and modify implementing programs, 
using the Cities for Climate Protection Campaign as a 
model (see the sidebar).  

Consistent. See Mitigation Measure 3.2.5f, which is 
added in Master Response 112.  

AIR-4.h Evaluate the Carbon Emissions Impacts of 
Proposed Developments. Incorporate a carbon emissions 
assessment into land use plans and the environmental 
impact report for proposed projects.  

Consistent. This FEIR Amendment evaluates carbon 
emissions from the project.  

AIR-4.k Encourage the Planting of Trees. Adopt urban 
forestry practices that encourage re-forestation as a 
means of storing carbon dioxide. (Also see BIO-1, 
DES-3.)  

Consistent. Tree planting is not allowed by regulation on 
landfills. Other areas of the site may be suitable for tree 
planting, however. It is anticipated that the County may 
work with the applicant to encourage tree planting on 
appropriate areas of the site.  

AIR-4.o Implement Proposed State Programs to Reduce 
Greenhouse Gas Emissions. Implement proposed State 
programs to reduce greenhouse gas emissions, including 
the Renewable Portfolio Standards, California Fuel 
Efficiency (CAFE) standards, and carbon cap and trade 
programs.  

Consistent. It is anticipated that the landfill will become 
subject to State rules and regulations aimed at reducing 
greenhouse gas emissions.  

 
 
SOURCE: Marin County, 2007; ESA. 
 

 

__________________________ 
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Comment Letter A: Bay Area Air Quality Management 
District 

A-1. This is a statement acknowledging that the County of Marin adequately responded to the 
BAAQMD’s comments on the Draft EIR. See Comment Letter B and responses in 
Volume II of the FEIR. 

A-2. The County acknowledges that in order to obtain BAAQMD Authority to Construct 
(ATC) permits for landfill gas (LFG) fueled engines, the engines must comply with 
applicable District, State, and federal rules and regulations, including the implementation 
of Best Available Control Technology (BACT), emission offsets, and Prevention of 
Significant Deterioration (PSD) requirements. 

A-3. The County acknowledges the BAAQMD explanation that compliance with applicable 
District, State, and federal requirements may require emission limits that are lower than 
those discussed in the FEIR and that the project must comply with all applicable rules 
and regulations before an ATC Permit will be issued for the project. 

A-4. Mitigation Measure 3.2.2e has been added to the FEIR, page 3.2-31, with the BAAQMD 
recommended requirements for diesel engine idling (additions shown as underlined; 
deletions as strikeout): 

 Mitigation Measure 3.2.2e: The project applicant shall require all diesel trucks 
and equipment on-site to limit engine idling to three minutes or less. 
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Comment Letter B: City of Novato, August 16, 2005 
B-1. The period for comments on the FEIR was extended from the initial 60-day period to 74 

days. 
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Comment Letter C: Novato City Council Resolution 
No. 109-05 

C-1. Comment 1 is preamble to the following comments, and does not directly or specifically 
address the FEIR. Note, however, that the reference to the applicant’s testimony in a 
public hearing regarding their intent to again modify the proposed project by reducing 
total fill volume, increasing the setback of future fill activities from San Antonio Creek, 
and reducing the maximum daily volume of waste accepted at the landfill, does not 
constitute a formal modification of the FEIR; the applicant has not informed the LEA, as 
Lead Agency, of their intent to modify the proposed project as stated in the City’s 
resolution, nor has the applicant submitted a revised application for a solid waste 
facilities permit (which is the subject of the FEIR). The landfill has indicated their 
willingness to implement the Mitigated Alternative in a letter dated June 15, 2006. (Refer 
to Appendix A in this document, and to Master Response 104 regarding the Mitigated 
Alternative.) As suggested in this comment, comment letters from the No Wetlands 
Landfill Expansion group and from their attorney, Mr. Brent Newell, were received by 
Marin County, and are included here as Comment Letters L, M, and O.  

C-2. Master Responses 7, 10, 13, 14, and 22 in the FEIR address some of the concerns raised 
in this comment. Additional response is provided in this document, in Master Responses 
102, 105, 106, and 108. 

C-3. Air quality issues are addressed in Master Response 16 in the FEIR and Master 
Response 112 in this document. See also the discussion of criteria air pollutant emissions 
related to the Mitigated Alternative in Master Response 104. 

C-4. Concerns regarding seismic stability of the landfill are addressed in Master Response 22 
in the FEIR and Master Response 108 in this document. 

C-5. Slope failure at the Acme Landfill in Contra Costa County, apparently erroneously 
referred to here and elsewhere as the Contra Costa Landfill, is discussed and compared to 
the project in Master Response 4 in the FEIR. 

C-6. Concerns regarding the adequacy of the Bay Mud in protecting groundwater beneath the 
landfill from contamination are addressed at length in Master Response 1 in the FEIR. 
See also Master Response 105 in this document. 

C-7. Concerns regarding Bay Mud strength and settlement are addressed in Master Response 7 
in the FEIR. 

C-8. Concerns regarding the landfill’s Leachate Collection and Recovery System (LCRS) are  
discussed in Master Response 13 in the FEIR and in Master Response 105 in this 
document. 
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C-9. The proposed project’s potential impacts on biological resources are analyzed in 
Section 3.3 of the FEIR. See also Master Response 102 in this document. 

C-10. Mitigation Measure 3.5.6 in the FEIR requires the applicant to increase the height of the 
perimeter levee to +9 feet above mean sea level (msl), which is 2-3 feet above the predicted 
level of the 100 year flood. It should be noted that in February, 1998, a large flood, did not 
overtop the levee, though portions were below +9 feet msl. Please see also the response to 
Comment KK-12 on page 6.4-110 of Volume II of the FEIR, and Master Response 106 in 
this document. 

C-11. Potential aesthetic impacts of the proposed project are analyzed in Section 3.1 of the FEIR. 
See also Master Response 110 in this document. As noted in the response to Comment C-1, 
the applicant has not formally modified their proposal since publication of the FEIR. 

C-12. The comment reiterates the findings of the FEIR regarding air quality impacts of the 
project. Findings regarding overriding considerations would need to be made by the Lead 
Agency after FEIR certification and prior to project approval. 

C-13. CEQA requires consideration of a “range of reasonable alternatives” to the project. 
(CEQA Guidelines, Section 15126.6). The off-site alternative presented in the FEIR 
provides a general comparison of the effects of expanding the Redwood Landfill with the 
development of a new landfill in Marin County, and thereby helps inform the public and 
decision makers of the relative severity of project impacts, when compared with 
development of a new landfill. 

 The term “zero waste” was not in popular use when the DSEIR for this project was 
drafted. The recently-adopted Marin Countywide Plan Update includes the concept of 
zero waste in Goal PFS-4, and in several policies and implementing programs:  

GOAL PFS-4: Efficient Processing and Reduced Landfill Disposal of Solid 
Waste. Minimize, treat, and safely process solid waste materials in a manner that 
protects natural resources from pollution while planning for the eventual reuse or 
recycling of discarded material to achieve zero waste. 
 
Policies 
 
PFS-4.1 Reduce the Solid Waste Stream. Promote the highest and best use of 
discarded materials through redesign, reuse, composting, and shared producer 
responsibility. Emphasize a closed-loop system of production and consumption. 
 
PFS-4.2 Protect Environmental Health. Require the use of waste processing and 
disposal techniques that prevent the contamination or other impairment of natural 
resources. 
 
PFS-4.3 Plan for Waste Transformation or Disposal. Plan for the transformation or 
elimination of waste materials that cannot be reduced, recycled, or composted. 
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PFS 4.4 Promote Regulatory Efforts. Support State legislative or regulatory efforts 
that will aid in achieving zero waste. 
 
Implementing Programs 
 
PFS-4.b Divert Construction Waste. Continue to implement the construction and 
demolition recycling waste ordinance to divert construction waste from landfills. 
 
PFS-4.c Reduce Waste at Landfill. Continue to pursue aggressive recycling, 
resource recovery, and composting strategies to reduce the amount of waste diverted 
to landfill. 
 
PFS-4.d Offer Waste Materials Recycling Education. Enact educational programs to 
inform residents about reuse, recycling, composting, waste to energy, and zero waste 
programs. 
 
PFS-4.f Best Management Practices at Landfill. Employ best management practices 
at the landfill facility, and incorporate effective new practices as they become 
available. 
 
PFS-4.g Coordinate with Water Providers. Encourage sanitation districts to partner 
with water districts to reduce the volume of wastewater that must be treated, and to 
employ 
biological methods to treat solid waste. 
 
PFS-4.h Prepare a Siting Element. The Marin Hazardous and Solid Waste Joint 
Powers Authority should prepare a Countywide Siting Element that provides a 
description of the areas to be used for development of adequate transformation or 
disposal capacity concurrent and consistent with the development and 
implementation of the Source Reduction and Recycling Elements. 
 
PFS-4.i Promote Product Redesign. Pursue and support upstream redesign strategies 
to reduce the volume and toxicity of discarded products and materials, including 
biodegradable plastic bags, fast food containers, and utensils. 
 
PFS-4.j Stimulate Waste-Reuse Economic Activities. Foster and support use of 
discarded products and waste materials to stimulate and drive local economic and 
workforce development. 
 
PFS-4.k Phase In Highest and Best Use of Products. Improve downstream 
reuse/recycling of end-of-life products and materials to ensure their highest and best 
use. 
 
PFS-4.l Food Waste Collection Program. The County should actively promote a 
curbside food waste collection program by integrating this measure into bid 
specifications.  
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 The Mitigated Alternative, substantially redefines the future development of the landfill, 
and would shift emphasis at the facility from landfill disposal to recovery of materials 
and energy from wastes, consistent with the Countywide Plan Update goals, policies and 
programs listed above.1 The project as proposed is evaluated in the FEIR regarding its 
consistency with goals and policies contained in the Countywide Integrated Waste 
Management Plan (see Section 3.6 of the FEIR) which are largely consistent with the 
Countywide Plan Update goals, policies, and programs listed above. 

C-14. Concerns regarding the applicant’s record of compliance are addressed in Master 
Response 18 in the FEIR. 

C-15. The issues raised in this comment are addressed in Master Responses 8 and 9 in the FEIR.  

C-16. Mitigation Measure 3.6.4b in the FEIR requires the Marin County Board of Supervisors 
to consider enactment of an ordinance that would impose a mitigation fee on waste 
imported to Redwood Landfill from areas of California outside Marin County. While not 
strictly flow control, this measure would create an economic disincentive to waste 
importation from outside the County. As stated in Master Response 8 in the FEIR, the 
Marin County Counsel has determined that imposition of such a fee is within the 
County’s police powers. 

C-17. Please refer to Master Response 103 in this document. 

C-18. Please refer to the response to Comment C-1. 

                                                      
1 The determinations of policy consistency represent County staff interpretation of policies. However, this EIR does 

not determine policy consistency. The County decision-makers make the formal policy consistency determinations. 
Even where policy inconsistencies are identified, these may not necessarily indicate significant environmental 
effects. Section 15358(b) of the CEQA Guidelines states that “effects analyzed under CEQA must be related to a 
physical change in the environment.” Therefore, only those policy inconsistencies that would lead to a significant 
effect on the physical environmental are considered significant impacts pursuant to CEQA.  
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Comment Letter D: Marin County Hazardous & Solid 
Waste Management Joint Powers 
Authority 

D-1. The issues of increased rate of landfilling and reduced site life are analyzed in Impact 
3.6.7 in the FEIR. See also Master Responses 104 and 107 in this document. 

D-2. The proposed project’s inconsistency with County diversion goals is addressed in 
Impact 3.6.4, and Mitigation Measure 3.6.4b, which requires additional diversion (as the 
commenter notes in Comment D-3). In addition, the Mitigated Alternative, which is 
identified in the FEIR as the Environmentally Superior Alternative, would involve 
substantial additional recovery of materials and energy from wastes. See also the 
response to Comment C-13 

D-3. Additional discussion of an import mitigation fee, and additional detail on the Mitigated 
Alternative, are included in the FEIR; see Master Responses 8 and 20. See also Master 
Response 104 in this document. 

D-4. Regionalization of the landfill is discussed in Master Response 19. Conflicts with 
Regional Integrated Waste Management Plan (RIWMP) goals and policies are analyzed 
in the FEIR: see Impacts 3.6.4 through 3.6.7. 
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Comment Letter E: Planning Commissioner  
Wade B. Holland 

E-1. Comment noted and appreciated. 

E-2. Please note that, while editorial comments of this kind are appreciated, the County does 
not intend to produce a full revision of the FEIR. Only those portions of the FEIR that 
required substantive revision are presented in Chapter 4 of this document. “Quench 
water” is water used to increase the moisture content of compost piles to optimize the 
composting process.  

E-3. Please refer to the response to Comment E-22. 

E-4. Please see response to Comment E-2. 

E-5. As the text in the FEIR indicates, no change in the maximum permitted height is 
proposed. The landfill is permitted to a maximum height of 166 feet above mean sea level 
according to the current Solid Waste Facility Permit. Drawings and figures in background 
documents indicate that both currently permitted landfill contours and proposed landfill 
contours go to 166 feet. The top two contour lines shown in Figure 2-6 (where the landfill 
flattens at the top) represent 3-foot contour intervals and should have been so labeled, 
since they diverge from the 10-foot contour intervals shown for the rest of the landfill. In 
any event, as stated in the Projection Description, no change in the permitted maximum 
height was proposed or evaluated as part of the project evaluated in this EIR.  

E-6. The correct figure is 34.774 million cubic yards. Please see Table MR21-1 on 
page 6.3-86 of Volume II of the FEIR. 

E-7. The EIR preparers apologize for reproduction and bindery errata. The complete document 
is available from the Marin County Community Development Agency. 

E-8. Please see response to previous comment. 

E-9. Please see response to Comment E-7. 

E-10. Figure 2-11 on page 2-40 of Volume I of the FEIR indicates that the flexible 
geomembrane (the 40 mil. geomembrane barrier layer) is included, overlain by the 
geosynthetic drainage layer, between the foundation layer and the vegetative layer. 

E-11. This statement means that the applicant must purchase equipment that meets the then-
current pollution control and emissions standards. Mitigation Measure 3.2.2c on 
page 3.2-31 of the FEIR has been revised to clarify this point as follows (additions shown 
as underlined; deletions as strikeout): 
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 Mitigation Measure 3.2.2c: As off-road equipment ages and requires replacement, 
the project applicant can be expected to purchase new equipment that incorporates 
technology that meets more stringent emission standards mandated by CARB. 
Alternatively, the project applicant may purchase electrically-powered equipment, 
or equipment fueled by an alternative, less-emitting fuel (e.g., liquefied natural 
gas [LNG] or compressed natural gas [CNG]). Use of alternative fuel engines can 
be expected to achieve a reduction in NOx emissions of at least 37 percent. At the 
time of replacement, Tthe applicant shall purchase of new equipment that meets 
then-current emission and pollution control standards.shall be limited to that which 
is available on the market at the time of replacement. 

E-12. Dry days in this context does mean days when there is no measurable precipitation. Note 
also that Redwood Landfill’s current Title V permit issued by the BAAQMD, which is 
available for review at the BAAQMD website, includes dust control requirements for dry 
operating days. Permit condition #19867, Part 11 specifies dust control requirements as 
follows: “particulate emissions from any operation of the landfill shall be abated by A-18 
Water Sprays in such a manner that visible dust emissions shall not exceed Ringelmann 
1.0 or result in fallout on adjacent property in such quantities as to cause a public 
nuisance per Regulation 1-301” and also lists minimum watering requirements to be met 
by the Permit Holder.  

E-13. Please see the response to Comment E-6. 

E-14. The County is unaware of any proposed changes to the federal standards for emissions 
reductions from off-road diesel equipment. Any future changes are therefore speculative 
and beyond the scope of this FEIR.  

E-15. Please see the response to Comment E-2. 

E-16. Comment noted. The commenter is concerned and not supportive of the purchase of 
emission credits as described in Mitigation Measure 3.2.10c. The mitigation addresses an 
impact of regional concern within the affected air basin. The primary concern about 
controlling VOC (ROG) emissions is due to their role as precursors in the formation of 
ozone.  Given that ozone generally requires about three hours to form and often forms in 
locations away from the source, as noted in the FEIR (page 3.2-13), regional control of 
precursors (i.e., emission offsets) will benefit the region. 

E-17. Please see the response to Comment E-2. 

E-18. The mitigation measure appears to be clearly enough worded to establish operational 
standards, which would be incorporated into the facility’s operating permits. 

E-19. Please see the response to Comment E-2. 

E-20. As the agency responsible for control of Sudden Oak Death within the County, the 
County Agricultural Commissioner is responsible for enforcing the quarantine. This 
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includes imposition of restrictions on operations and activities that may pose a risk for the 
spread of Sudden Oak Death disease, including a requirement for the applicant for this 
project to enter into a Compliance Agreement, as stated in the mitigation measure. 

E-21. The County engaged geotechnical engineering consultants Treadwell & Rollo to conduct 
reviews of several geotechnical issues raised by the applicant’s proposal. These reviews 
are referenced in several places in the FEIR. Copies of the memoranda containing the 
reviews are available through the County Environmental Health Services Division.  

E-22. Master Response 1 in the FEIR goes to some length in describing the hydrogeologic 
conditions at the site, which form the basis for the conclusion reached in the FEIR that 
with mitigation, including the approval by the RWQCB of the final design of the LCRS, 
groundwater and surface water quality will be sufficiently protected to deem this impact 
less-than-significant. In February 2006 the Regional Water Quality Control Board 
(RWQCB) approved Redwood Landfill’s engineered alternative to the requirement to 
maintain five feet of separation between waste and groundwater (Seward, 2006). See also 
Master Response 105 in this document.  

E-23. Please see the response to Comment E-2. 

E-24. Please see the response to Comment E-2. This does not affect the analysis contained in 
the FEIR. 

E-25. Please refer to Master Response 102 in this document. 

E-26. The correct reference is to Mitigation Measure 3.4.10b, not 3.2.10b, as suggested by the 
commenter. The text following the reference in Mitigation Measure 3.8.1b correctly 
describes the mitigation measures, though the reference is incorrect. 

E-27. Please see the response to Comment E-2. 

E-28. Please see Master Response 101 in this document. 

E-29. While the commenter is correct in stating that the discussion is now out-of-date, this does 
not affect the conclusion of the analysis. 

E-30. The blank cell in Table 5-2 should read “Partly.” 

E-31. The reference to the section number is correct, but the page reference is incorrect, as 
noted by the commenter. 

E-32. Please see response to Comment E-7. 
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Comment Letter F: Planning Commissioner 
Randy Greenberg 

F-1. Comment 1 is preamble to the two following comments, and does not address the FEIR 
specifically enough to respond here.  

F-2. Master Response 18 of the FEIR addresses the applicant’s record of compliance. In 
addition, specific analysis sections of the FEIR (e.g., Sections 3.3, Air Quality, and 3.4, 
Geology, Soils, and Seismicity) address impacts associated with changes in operations 
from those currently permitted. Mitigation Measure 3.4.8c requires Redwood Landfill to 
update its leachate management plan to address the issue of leachate storage capacity. 
Please also see to Master Response 105 in this document for additional information on 
leachate management. In December 2004 the LEA issued a letter to RLI regarding the 
agency’s observation of a section of landfill slopes constructed consistent with proposed 
(3:1) slopes rather than the currently permitted profile of 4:1 (horizontal to vertical) 
slopes with bench intervals at 15 feet. The LEA subsequently noted on the LEA 
Inspection Report for that month (12-22-04) that landfill operations staff has suspended 
placing waste according to the proposed fill plan.  

F-3. Concerns regarding the adequacy of Bay Mud in protecting groundwater beneath the 
landfill from contamination are addressed at length in Master Response 1 in the FEIR. 
Master Response 7, Bay Mud Strength and Settlement, also addresses the permeability of 
Bay Mud and the geotechnical monitoring program in considerable detail. See also 
Master Responses 105 and 109 in this document.  

F-4. Please refer to Master Response 106. 

F-5. Potential seismic impacts are addressed in section 3.4, Geology and Seismicity, of the 
FEIR. The seismic stability of the landfill is further addressed in Master Response 22 of 
the FEIR. See also Master Response 108 in this document.  

F-6. Please see Master Response 111.  

F-7. Redwood Landfill is legally compelled to comply with the terms of its permits, and to 
report any planned changes in operations that might deviate from permit requirements, 
and to apply for permit modifications if planned operations will deviate from permit 
requirements. The permitting agencies have oversight authority of the facility, regularly 
inspect the facility, and have procedural recourse, including imposition of civil penalties, 
if the facility violates the terms of its permits. However, the commenter’s point is 
evidenced in past landfill practices leading to past issuance by the LEA of a notice of 
violation and order to comply. To address the commenter’s concerns, Mitigation Measure 
3.1.6 is refined to include the following provision, which also applies to all other 
mitigation measures and conditions of approval:  



3. Comments on the FEIR and Responses to Comments 
 

Redwood Landfill Final Environmental Impact Report 3-29 ESA / 200238 
Response to Comments Amendment March 2008 

Mitigation Measure 3.1.6e:  Any changes to procedures or practices in the 
approved project must be reported to and approved (with conditions of approval, 
as appropriate) by the appropriate oversight agency.  

F-8. The agencies responsible for permitting and overseeing landfill operations under state, 
federal, and regional regulations conduct periodic inspections to ensure compliance with 
permit conditions and requirements. In general, state regulations and the agencies 
conducting the inspections (e.g., the LEA, CIWMB, BAAQMD, and RWQCB) dictate 
the period for inspections. For example, the LEA conducts inspections at least monthly, 
as required by state regulations for a disposal facility of this size. Agencies may also 
conduct inspections in response to complaints or information received regarding potential 
violations of permit terms. Most inspections are unscheduled to ensure independence and 
objectivity of the periodic review and factual accuracy of actual conditions encountered. 

F-9. (a) See Master Response 102 for revisions to Mitigation Measure 3.3.4.   

 (b) The timeline for 3.6.4b in the MMRP is so worded in recognition of the uncertainty 
involved in permitting and development of some components of this measure. 

 (c) The wording in Measure 3.8.2c is consistent with CIWMB guidance to LEAs on the 
topic (CIWMB, 1993); this provision in combination with other provisions of 
Measures 3.8.2, as well as dust control measures required by BAAQMD permits, reduce 
potential impacts from exposure to aspirgillus and endotoxins to less than significant levels. 

 (d) The timeline in Mitigation Measure 3.9.3b is so worded in recognition of the 
uncertainty involved in permitting and development of some components of this measure. 

F-10. The use of natural gas-fueled onsite equipment is described in Mitigation Measure 3.2.2c 
as an option to replace aging equipment: “the project applicant may purchase electrically-
powered equipment, or equipment fueled by an alternative, less-emitting fuel (e.g., 
liquefied natural gas [LNG] or compressed natural gas [CNG]).” 

 Although this option is already included in the FEIR, the applicant, has expressed 
concern regarding the feasibility of using natural gas-powered onsite equipment, since 
“natural gas must be super cooled and maintained in a vacuum tank on board and there 
are significant design problems with placing a tank like that on a large piece of 
equipment that is subject to damage, such as landfill equipment”.  

F-11. Construction of the existing levee is not the subject of this EIR. Potential impacts of levee 
construction under the project are addressed in Impacts 3.5.8, 3.3.2, 3.3.3, and 3.3.4 and 
their associated mitigation measures. See also Master Response 106 in this document. 

F-12. Assumptions used in the site life estimates are shown in Table MR17-1 in the FEIR. For 
additional information on site life, see Master Response 107 in this document. 
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F-13. The location of California Air Resource Board (CARB) and BAAQMD air quality 
monitoring stations is addressed in FEIR Master Response 16; these stations are regional, 
not site-specific.  

F-14. Potential odor impacts of sludge processing are addressed in Mitigation Measure 3.2.10a. 
In addition, measures identified under Impact 3.2-9 address nuisance odor impacts; the 
purchase of emissions credits is not proposed as an alternative to addressing odor 
impacts. 

F-15.  The settlement around the perimeter of the landfill refers to the settlement beneath the 
areas where refuse is placed. Although the levee will experience ongoing settlement due 
to the consolidation of the underlying Bay mud from the added weight of the levee 
material and influence of the refuse loads nearby, the actual settlement of the levee is 
anticipated to be significantly less than the 6 to 9 feet presented for the “perimeter of the 
landfill.” According to the applicant’s Joint Technical Document (GeoSyntec, 1998), the 
perimeter levees need to be designed for the 100-year flood elevation of +6.3 feet, msl. 
As discussed in the EIR, the height of the perimeter levee will be increased to +9 feet, 
msl, around the entire landfill. Periodically, limited additional fill will need to be added 
to the levee as part of ongoing levee maintenance to retain required flood protection 
levels. See also Master Response 106 in this document. 

F-16.  Please refer to Master Response 102 in this document. 

F-17. When more than one agency is listed the agency with permitting authority over the 
respective area (e.g., the RWQCB for water quality issues) takes the lead, and other 
agencies that conduct monitoring at the site provide supplementary oversight. (The order 
of agency listing generally reflects the agency with lead oversight responsibility for the 
particular topic.). 

F-18. Historically, the majority of sludge received at Redwood Landfill has originated outside 
the County. The County’s own generation of sludge is small compared to the permitted 
and proposed daily limits for sludge acceptance. Wastewater treatment plants have a 
number of options for disposal of sludge, other than landfilling the material at Redwood 
Landfill, and the market for sludge handling and disposal is dynamic. The economics of 
transporting this material favor disposal options close to the point of generation. For these 
reasons, a set-aside of daily capacity for sludge from Marin County, as suggested in the 
comment, is unnecessary. 
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Comment Letter G: Osha Meserve, Attorney for 
Redwood Landfill and Recycling 
Center 

G-1. Please refer to Master Response 107. 

G-2. Please refer to Master Response 107. 

G-3. Please refer to Master Responses 104 and 107. 

G-4. Comment noted.  

G-5. The comment disagrees with conclusions reached in the DSEIR and reaffirmed in the 
FEIR, and is argumentative. Furthermore, the applicant has agreed to accept the 
Mitigated Alternative (see Master Response 104), which includes the mitigation 
measures questioned in this comment.  

G-6. Please refer to Master Response 104.  

G-7. Please refer to Master Response 104. The applicant has agreed to accept the Mitigated 
Alternative, which includes the mitigation measures questioned in this comment. The 
comment regarding the legal definition of “feasibility” under CEQA is noted. 

G-8. Please refer to Master Response 104. 

G-9. Please refer to Master Response 104. 
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Comment Letter H: Avocet Research Associates 
H-1. Please refer to Master Response 102 in this document. 
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Comment Letter I: Bahia Homeowners Association 
(c/o Steward Property Services) 

I-1. Development of the landfill as a regional facility is addressed in Master Response 19 of 
the FEIR. Groundwater and air quality impacts are addressed in Sections 3.4 and 3.2, 
respectively, of the FEIR. Groundwater issues are further addressed in Master 
Responses 1, 13, and 14 of the FEIR and air emissions are addressed in Section 3.2 and 
Master Response 16 of the FEIR. See also Master Responses 101, 105, and 112 of this 
document, and the discussion of the Mitigated Alternative in Master Response 104 of this 
document.  

I-2. The potential health risks of the project are evaluated in Impact 3.2.8 in Section 3.2 
(Air Quality) of the FEIR assuming that the nearest sensitive receptor is the Buck Center, 
which is about 1.5 miles from the landfill; the health risk assessment is further described 
in FEIR Master Response 11 and individual responses to comments on the DSEIR (see, 
in particular, the response to Comment HH-20). The screening analysis methodology 
assumes the worst possible wind conditions for the nearest receptor. Because toxic air 
contaminants, like odors, tend to disperse and dilute with increasing distance from their 
source, the potential health risks for the Bahia neighborhood, which is farther from the 
landfill than the Buck Center, would be less than at the Buck Center. Since the FEIR 
finds that the health risks at the Buck Center can be reduced to a less-than-significant 
level with the identified mitigation measures, the health risks for the Bahia neighborhood 
would also be mitigated to a less-than-significant level.  

I-3. The commenter does not indicate when in the past the referenced odor impacts occurred 
or any specifics of why the identified mitigation measures included in the EIR are 
considered inadequate. The EIR text cited in this comment describes the impact prior to 
mitigation. Section 3.2 of the FEIR describes the odor complaint history of the facility, 
and Impacts 3.2.9 and 3.2.10 of the FEIR address odor impacts of the proposed project. 
Master Response 15 of the FEIR further discusses the issue of odors at the site, including 
changes in sludge handling operations that have occurred, the DSEIR analysis of 
potential odors from the project, and the BAAQMD’s regulations governing odor 
emissions and procedures for responding to odor complaints. The FEIR analysis indicates 
that, considering the reduction in permitted sewage sludge proposed to be received under 
the project and the absence of confirmed complaints under current odor management 
practices, the measures included in the FEIR would be adequate to reduce odor-related 
impacts to less than significant levels. See also the discussion of the Mitigated 
Alternative in Master Response 104 of this document.  

I-4. Please see response to Comment O-12 regarding emissions from LFG flaring. BAAQMD 
permits for LFG flares do not consider ultra-fine particulates, which are less than 
0.1-micrometer aerodynamic diameter and are a subset of PM-2.5 and PM-10. Any 
discussion of ultra-fine PM impacts in this FEIR document would be speculative since 
there are no criteria available and the ultra-fine particulates are not regulated 
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independently of PM2.5 or PM10. Additional information regarding ultra-fine PM can be 
found on the CARB website (www.arb.ca.gov/ research/pmr/pmr.htm).  

I-5. FEIR Section 3.4 cites the state regulation requiring a five-five foot separation between 
waste and groundwater (California Code of Regulations Title 27, Section 20240) and the 
provision of an exemption to this requirement (Section 20080(b)). Section 20080(b) 
provides that an alternative to the prescriptive standard may be approved only where the 
landfill operator demonstrates that construction of the prescriptive standard is not feasible 
and the specific engineered alternative is both consistent with performance goals 
addressed by the 5-foot separation standard and provides equivalent protection against 
water quality impairment. Master Response 1 of the FEIR describes at some length the 
hydrogeologic conditions at the site, which form the basis for the FEIR’s conclusion that, 
with mitigation – including the approval by the RWQCB of the final design of the LCRS 
– groundwater and surface water quality will be sufficiently protected to deem this 
impact less-than-significant. In February 2006 the Regional Water Quality Control Board 
(RWQCB) approved Redwood Landfill’s engineered alternative to the requirement to 
maintain five feet of separation between waste and groundwater (Seward, 2006). Please 
see also Master Response 105 in this document. 

I-6. Please refer to Master Response 101 in this document. 

I-7. This comment expresses an opinion on the need and benefit of project, not on its 
environmental effects or the EIR’s evaluation thereof. Development of the site as a 
regional landfill is addressed in Master Response 19 of the FEIR. 

I-8. Please refer to Master Response 103 of this document  
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Comment Letter J: Madrone Audubon Society 
(Diane Hichwa) 

J-1. Potential surface water quality impacts of the project are addressed in Sections 3.5 of the 
FEIR and in Master Responses 13 and 14 of the FEIR. Please also refer to Master 
Response 105 in this document. 

J-2. Regarding the integrity of the perimeter levee system, please refer to Master 
Response 106 of this document.  

J-3. Potential impacts related to earthquake and flooding are addressed in FEIR Sections 3.4 
and 3.5, respectively, of the FEIR. See also Master Responses 106 and 108 of this 
document. 

J-4. The setting of the landfill is described in Chapter 2, Project Description of the FEIR and 
in greater detail in the individual impact sections of Chapter 3. Potential impacts on 
nearby land uses related to aesthetics and litter, air quality, noise, and traffic, are 
addressed in Sections 3.1, 3.2, 3.7, and 3.10, respectively, of the FEIR. Potential impacts 
on groundwater are addressed in Section 3.4 and in Master Responses 1, 13, and 14 of the 
FEIR.  

J-5. This comment apparently refers to the proposed leachate collection and removal system 
(LCRS) as an engineered alternative to the prescriptive standard of 5 feet of separation 
between wastes and groundwater. State landfill regulations (CCR Title 27 Section 
20080(b)) provide for such an engineered alternative. Please also refer to the response to 
Comment I-5, and to Master Response 105.  

J-6. Please refer to Master Response 103.  

J-7. This comment opposing expansion of the landfill at its current site is noted. Chapter 5 of 
the FEIR, Alternatives to the Project, considers construction of a landfill at another 
location in Marin County (the “Off-Site Alternative”). The comparison of expanding 
Redwood Landfill with this alternative indicates that impacts resulting from development 
of a new landfill would likely be more severe than those of the proposed project.  
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Comment Letter K. Marin Audubon Society 
(Barbara Salzman and Phil 
Peterson) 

K-1. The FEIR identifies the Mitigated Alternative, “generally support[ed]” in this comment, 
as the Environmentally Superior Alternative. Please refer to Master Response 104. 

K-2. This comment is a preamble to specific questions and comments that follow. 

K-3. The commenters’ finding that the Mitigated Alternative is environmentally superior to 
other alternatives is noted; the FEIR identifies the Mitigated Alternative as the 
Environmentally Superior Alternative. Please refer also to Master Response 104 in this 
document. 

K-4. The time-dependent nature of strength gain of the Bay Mud is an integral factor in the 
applicant’s proposed fill sequencing plan. The need for properly phased landfill 
construction and geotechnical monitoring is discussed in Section 3.4 and Master 
Response 7 of the FEIR.  

K-5. Neither the proposed project nor the alternatives considered in the EIR preclude the 
receipt of materials such as green waste that may be used, consistent with applicable 
regulations and permit conditions, as alternative daily cover. Regarding use of alternative 
daily cover materials under the Mitigated Alternative, please refer to Master 
Response 104 in this document. 

K-6. Wind power would not be developed at the site under the Mitigated Alternative, due to 
concerns about impacts on birds. See Master Response 104.  

K-7. The issue of an import mitigation fee is addressed in Master Response 8 of the FEIR. The 
commenter’s suggestion to the landfill operators regarding the economic stability of the 
facility is noted.  

K-8. Please refer to Master Response102 in this document. 

K-9. Please refer to Master Response 106 in this document. 

K-10. Nighttime operations are currently permitted at Redwood Landfill (landfill operations, 
from 8 p.m. [prior day] to 4:30 p.m.; receipt of waste from commercial haulers, from 
midnight until 3 p.m., and receipt of sludge, 24 hours per day); no change in hours of 
operations or in the type or number of lights is proposed. However, because the level of 
nighttime activity could increase, the impact of light and glare from such increased 
activity on the rural character of the area is evaluated in Impact 3.1.5 of the FEIR, where 
the portable lighting that is used is described. As the comment notes, the potential 
impacts on nearby Gnoss Field are evaluated in Impact 3.6.2 of the FEIR. Although 
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Mitigation Measure 3.6.2c focuses on potential impacts on Gnoss Field, the requirement 
to shield lights and direct them downward would reduce impacts on other adjacent uses 
as well. Please refer also to Master Response 102 in this document.  

K-11. The County appreciates the clarification of DSEIR Comment N-36. As stated in the 
response to Comment N-36 in the FEIR, RLI has a Quarry Permit for soil borrow 
operations on the hillside referenced in this comment. The permit allows RLI to remove 
the entire hillside. However, as also noted, RLI has avoided removing the remaining 
portion of the hillside to date and has stated they continually seek off-site soils and 
alternative daily cover material in order to preserve it. Title 27 CCR Section 20690 
requires landfill operators to use earthen material over the entire working face at the end 
of any operating day preceding a period of time greater than 24 hours when the facility is 
closed, unless procedures as required by the enforcement agency are in place to ensure 
that [other Title 27 requirements] are met. Use of soil on the day before the landfill is 
closed is consistent with RWQCB approval of the use of biolsolids (alone or mixed with 
greenwaste) as alternative daily cover, which states, “The ADC will be covered at a 
minimum of once a week with compacted soil to provide a stable internal refuse barriers 
(sic)” (McMurty, 1995). As such, except as shown, the original DEIR text of Mitigation 
Measure 3.5.10b is retained, rather than the FEIR text change for this Measure 3.5.10b, as 
follows: 

 Mitigation Measure 3.5.10b: The operator shall not use ADC, or shall cover it 
with a geosynthetic blanket after application at the working face, Dirt shall 
continue to be used as the cover material Dirt Soil shall continue to be used as the 
cover material on any day preceding closed days (e.g., Saturdays); ADC may 
continue to be used as the daily cover the rest of the week (i.e., Monday through 
Friday; the landfill is closed on Sunday). 

 To be used as cover material, as suggested by the commenter, Bay Mud must meet 
acceptance standards for cover soils consistent with CIWMB policies and anticipated 
permit conditions articulated in the April 13, 2006 letter from Cynthia Barnard, Marin 
County EHS (LEA) to Jessica Jones, Site Manager, Redwood Landfill, Inc., 
“[p]rovid[ing] clarification of the LEA’s position on the use and receipt of minimally 
contaminated (non-hazardous) soil for landfill cover.” As stated in this letter, RLI is 
required to gain approval and adhere to guidelines provided by the RWQCB, the 
BAAQMD, and the Department of Toxic Substance Control (DTSC) regarding the 
receipt of contaminated soil (Barnard, 2006).  

K-12. CCR Title 27 Section 20690 requires that earthen material be placed over the working 
face at the end of any operating day preceding a period of time greater than 24 hours 
when the facility is closed, unless the LEA has procedures in place to ensure the 
adequacy of the ADC as provided in the section. The applicant has not proposed a change 
to this aspect of landfill operations and therefore it is not part of the project evaluated in 
the EIR. 
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K-13. The FEIR response to Comment N-41 outlined some of the processes involved and issues 
to be addressed in siting a new landfill. Considering the factors involved and high 
probability of controversy and contentiousness, a precise estimate of the time required 
would be speculative. As discussed under Impact 3.6.7 of the DSEIR, both County solid 
waste management plans and State statute require the County to maintain at least 15 years 
of landfill capacity; this may be viewed as recognition of the planning period required to 
ensure adequate landfill capacity to meet the County’s needs.  Please note that the 
applicant’s latest estimate of remaining capacity and site life indicates that, under the 
current permit, the landfill could reach capacity as early as 2016. Please see Master 
Response 107.  

K-14. Figure MR 9-2, Destination of Waste Generated in Marin County, 2002 of Master 
Response 9 shows the percentage of Marin County waste sent to other counties that year. 
The figure presented in Figure MR9-2 is from the California Integrated Waste 
Management Board’s website, which now has comparable information posted for 2003 
(at http://www.ciwmb.ca.gov/LGCentral/Summaries/21/2003/Outflow.htm). In 2003 
approximately 82 percent of the county’s waste was deposited within Marin, and most of 
the rest was sent to Contra Costa (12 percent) and Solano (6 percent) counties; 8 other 
counties received less than 1 percent of the waste generated in Marin in 2003. Figure MR 
9-1, Origin of Wastes Disposed at Redwood Landfill, 2002, shows the percentage of 
material generated in other counties that was deposited at Redwood Landfill. 

K-15. Please refer to the response to Comment K-6.  

K-16. Exceedance of the leachate pond that occurred in 1998 is discussed under Impact 3.4.8 of 
the FEIR. By design, water is discharged from the 18-acre stormwater pond to off-site 
surface waters, as described under Impact 3.5.3. Currently only non-contact water is 
directed to the stormwater pond, and implementation of mitigation measure 3.5.3d would 
ensure that leachate (contact water) is not conveyed to this pond. Preventing the off-site 
discharge of leachate is a fundamental requirement of landfill management under state 
regulations. As indicated in Mitigation Measure 3.4.8c, adequate capacity to contain 
leachate generated by the proposed project is required prior to project approval. See also 
Master Response 105. 

K-17. Results of the previously conducted siting study are summarized in Section 5.1.1 of 
Chapter 5, Alternatives, of the FEIR. As discussed, these sites were rejected from further 
analysis because they do not appear to have the ability to substantially lessen or avoid the 
project’s impacts.  

K-18. Regarding use of greenwaste for erosion control, please refer to Master Response 102. 

K-19. The applicant is not proposing a change in the currently planned post-closure land use, 
non-irrigated open space. The applicant may propose to revise the post-closure use of the 
facility at a later date, for example when preparing the Final Post-Closure Maintenance 
Plan. That proposal would, however, be subject to environmental review under CEQA. 



gjx
Text Box
Comment Letter L

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Text Box
1

gjx
Text Box
2

gjx
Text Box
3

gjx
Text Box
4



gjx
Text Box
Comment Letter L

gjx
Line

gjx
Line

gjx
Line

gjx
Text Box
4

gjx
Text Box
5

gjx
Text Box
6



3. Comments on the FEIR and Responses to Comments 
 

Redwood Landfill Final Environmental Impact Report 3-63 ESA / 200238 
Response to Comments Amendment March 2008 

Comment Letter L: Marin Conservation League 
L-1. The consistency of the project with County waste management goals is summarized in 

Table 3.6-2 and evaluated under impacts 3.6.4, 3.6.5 and 3.6.7 in section 3.6, Land Use, 
of the FEIR. Mitigation measures identified for impacts 3.6.4 and 3.6.5 would reduce 
them to a less-than significant level. Impact 3.6.7 is less than significant and does not 
require mitigation. EIR Chapter 5, Alternatives, identifies the Mitigated Alternative as the 
Environmentally Superior Alternative. Please see also the response to Comment C-13. 

L-2. Please see Master Response 106. 

L-3. The comment reiterates the findings of the FEIR regarding the Leachate Management 
Plan. Aspects of leachate management at the landfill are evaluated in Sections 3.4, 
Geology, Soils, and Seismicity, and 3.5, Hydrology and Water Quality, of the FEIR and 
elaborated upon in Master Responses 1, 13, and 14 of the FEIR. See also Master 
Response 105 in this document.  

L-4. Please refer to Master Response 102. 

L-5. Mitigation measures regarding odors identified under Impact 3.2.9 would apply to any 
odor sources at the landfill; purchase of emissions credits is not proposed as an 
alternative to addressing odor impacts. Mitigation Measure 3.2.10c is an alternative to 
mitigate impacts of VOCs from the proposed air drying of sludge.  

L-6. The comment, concurring with mitigations identified under Impact 3.2.2, is noted.  
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Comment Letter M: No Wetlands Landfill Expansion 
M-1. The period for comments on the FEIR was extended from the initial 60-day period to 

74 days.  
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Comment Letter N: No Wetlands Landfill Expansion 
N-1. The comment is a general preamble to comments that follow and does not address the 

FEIR specifically enough to allow for a specific response.  

N-2. As provided in CEQA Guidelines Section 15089 California Code of Regulations (CCR), 
a lead agency may, but is not required to, provide an opportunity for review of the FEIR 
by the public or commenting agencies before approving the project. As noted in the 
response to Comment M-1, the County extended the original 60-day comment period to 
74 days for public review of the FEIR. It is also noted that the public was provided 
90 days to comment on the DSEIR and provide input from technical experts if desired. 
The comment does not specify which documents were not available for review; noise 
analysis calculations, air quality calculations, and health risk assessment model runs were 
included as appendices in the FEIR. The comment incorrectly implies that Waste 
Management Inc., the parent company of the applicant, Redwood Landfill Inc, somehow 
participated in the response to comments on the DSEIR (erroneously referred to as the 
“preliminary FEIR”). Other than providing requested information to the County and the 
County’s EIR consultant, the applicant was not involved in the response to comments on 
the DSEIR.  

N-3. Please refer to Master Response 103 regarding the facility’s land use permit. The 
CIWMB comment on the DSEIR cited in this comment is consistent with the impact 
analysis presented in the EIR which identifies impacts, including significant unavoidable 
impacts that would result from full implementation of the proposed project, even with 
mitigation measures specified in the FEIR. FEIR Master Response 9 describes the origin 
of recent waste receipts at the landfill and Master Response 19 addresses the 
development of Redwood Landfill as a regional landfill.  

N-4. This comment primarily summarizes information presented in Chapter 2, Project 
Description, of the FEIR. Regarding the increase in the landfill footprint refer to 
individual responses to Comments D-1 and D-3 in Section 6.4 of the FEIR. See also 
Master Response 106 of this FEIR Response to Comments Amendment. 

N-5. Please refer to Master Response 103. 

N-6. Please refer to Master Response 107.  

N-7. Please refer to Master Response 107. 

N-8. Please refer to Master Response 107. 

N-9. This comment reiterates some and misstates other information pertaining to seismic 
hazards at the site and the analysis required by applicable regulations presented in the 
setting section of FEIR Section 3.4. The setting section outlines the seismic hazards that 
are present in the seismically active Bay Area and the factors relevant to the evaluation of 
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the seismic stability of the proposed project. As stated, high groundwater and alluvial 
deposits are important factors in considering liquefaction potential. The site response and 
deformation analyses were performed using measured and estimated geotechnical 
properties of the foundation soils at the site (as well as the geotechnical properties of 
waste and the perimeter levee), as discussed under Impact 3.4.1. FEIR responses to 
Comments D-12 and Q-7 address comments about liquefaction potential at the site. The 
geotechnical investigations and analyses conducted at the site are cited and discussed, 
primarily under Impacts 3.4.1 and 3.4.2. See also FEIR Master Responses 7 and 22 and 
Master Response 108 in this document.  

N-10. CEQA does not contemplate that all background documents used in an EIR analysis will 
be included in the published document, nor would this be practical. The County’s 
procedures for allowing inspection and reproduction of background documents is 
customary and proper.  

N-11. Please refer to Master Response 108  

N-12. The applicant has prepared extensive geotechnical site evaluations, in accordance with 
the County policies cited by the commenter. See Master Response 108. Regarding the 
Countywide Plan Update, please refer to Chapter 1, Introduction of this document, as 
well as Master Responses 106 and 112, and the response to Comment C-13.  

N-13. As stated in Mitigation Measure 3.4.1c, the existing Post Earthquake Inspection and 
Corrective Action Plan needs to be updated. Based on the information provided by the 
applicant, the landfill has been engineered for the design earthquake and should perform 
in accordance to their design. See also Master Response 108. The Post Earthquake 
Inspection Plan is necessary, as an added precaution, to verify the landfill’s performance 
and provides requirements for the applicant to follow in the unlikely case the landfill does 
not perform as analyzed.  

N-14. This comment reiterates the statements of potential impacts evaluated under Impacts 
3.4.1 and 3.4.2 (impacts related to seismic and static stability, respectively) of the FEIR. 
In each case the cited passage outlines the potential impact under consideration, prior to 
mitigation. Please see Master Response 106 in this document. 

N-15. Surface Drainage: As stated in Mitigation Measures 3.4.5 and 3.5.9 in the FEIR, the 
applicant is required to provide a report demonstrating that the drainage control facilities 
meet Title 27 requirements before project approval. 

N-16. Please see the response to Comment E-22 in this document.  

N-17. Economic analysis is beyond the scope of an EIR. Note, however, that construction of a 
liner beneath the currently unlined sections of the landfill would entail the removal and 
replacement of more than 14 million cubic yards of waste and cover material already in 
place, as discussed in FEIR Master Response 1. Such an exercise would not only be 
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enormously expensive and logistically challenging, but would no doubt result in 
potentially significant environmental impacts, including release of odor, dust, methane 
and other gasses, and consumption of large amounts of energy (fuel) and consequent 
vehicle and equipment emissions.  

N-18. FEIR Section 3.4, Impact 3.4.6, and FEIR Master Response 1 discuss the provision in 
state landfill regulations (Title 27 California Code of Regulations [CCR]) for an 
engineered alternative to the prescriptive standard and summarize the conditions under 
which an engineered alternative may be allowed. Regarding the allowance of engineered 
alternatives, CCR Title 27, § 20080 states: 

(b) Engineered Alternatives Allowed—Unless otherwise specified, alternatives to 
construction or prescriptive standards contained in the SWRCB-promulgated 
regulations of this subdivision may be considered. Alternatives shall only be 
approved where the discharger demonstrates that: 

(1) the construction or prescriptive standard is not feasible as provided in (c); 
and 

(2) there is a specific engineered alternative that: 
(A) is consistent with the performance goal addressed by the particular 

construction or prescriptive standard; and 
(B) affords equivalent protection against water quality impairment. 

(c) Demonstration [for (b)]—To establish that compliance with prescriptive standards 
in this subdivision is not feasible for the purposes of (b), the discharger shall 
demonstrate that compliance with a prescriptive standard either: 

(1) is unreasonably and unnecessarily burdensome and will cost substantially 
more than alternatives which meet the criteria in (b); or 

(2) is impractical and will not promote attainment of applicable performance 
standards. 

 The RWQCB shall consider all relevant technical and economic factors including, 
but not limited to, present and projected costs of compliance, potential costs for 
remedial action in the event that waste or leachate is released to the environment, 
and the extent to which ground water resources could be affected. 

 As stated in the response to Comment E-22 in this document, the RWQCB approved 
Redwood Landfill’s engineered alternative to the requirement to maintain five feet of 
separation between waste and groundwater (Seward, 2006). 

 For additional information on the leachate management system, please refer to Master 
Response 105. Regarding subsurface conditions, see Master Response 109. 

N-19. Please refer to Master Response 109.  
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N-20. Although documentation for the engineering design of Acme Landfill could not be 
located and obtained by the EIR preparers, the engineering design for Redwood Landfill 
is available. The proposed landfill has been designed to meet the requirements of Title 27 
of the California Code of Regulations, Title 40 of the Federal Code of Regulations 
(Subtitle D) and the California Regional Water Quality Control Board – San Francisco 
Bay Region (CRWQCB Order No. 95-110, dated 24 May 1995) (GeoSyntec 1998). 
Subsurface conditions of the site are known from the borings, cone penetration tests, and 
in-situ vane shear tests that have been performed throughout the site. See Master 
Response 109.  

N-21. A responsive report prepared by GeoChem Applications (2004a) explained that the 
source of the high ammonia levels was most likely naturally occurring ammonia in Bay 
Mud, and did not indicate any groundwater contamination. FEIR Master Response 14 
discusses the natural occurrence in the environment around Redwood Landfill of various 
constituents used in leachate monitoring, and the challenge this creates in identifying 
appropriate monitoring parameters to detect a leachate release. One such naturally 
occurring constituent is ammonia (which is included in the measurement of total Kjeldahl 
nitrogen [TKN] for purposes of the statistical analysis conducted as part of the 
monitoring program). As discussed in Master Response 14 alternative parameters (the 
ratio of cations and anions), the presence of which were shown to differ sufficiently 
between leachate and background levels, have been proposed as a parameter to augment 
the current monitoring program and troubleshoot false positives (GeoChem Applications, 
2004b).  

N-22. The applicant’s LCRS design and operation are discussed extensively in Master 
Response 13 in the FEIR. See also updated information and additional analysis in Master 
Response 105 in the current document. 

N-23. Please see Master Response 105 in this document.  

N-24. The effectiveness of the proposed LCRS in preventing the offsite discharge of leachate is 
discussed in FEIR Sections 3.4 and 3.5, and in greater detail in Master Responses 1, 13, 
and 14 of the FEIR. Since publication of the FEIR, the applicant has provided additional 
information on leachate management at the site. This information is reviewed in Master 
Response 105. Relevant background documents are available for review by interested 
members of the public at the offices of the Marin County Environmental Health Services 
Division.  

N-25. Please refer to Master Response 111 in this document. 

N-26. The period for comments on the FEIR was extended from the initial 60-day period to 
74 days.  

N-27. Please refer to Impact 3.5.6 and Mitigation Measure 3.5.6 in the FEIR. 
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N-28. Please see response to Comment KK-12 on page 6-4-110 of volume 2 of the FEIR, and 
Master Response 106 in the current document. 

N-29. Mr. Newell’s letter is included in this document as Comment Letter O. 

N-30. Table 3.1.1 in the FEIR provides analysis of each conclusion reached regarding the 
consistency of the project with the 1992 Countywide Plan policies. Regarding the 
recently-adopted Countywide Plan Update, please refer to Chapter 1, Introduction of this 
document, as well as Master Responses 106 and 112, and the response to Comment C-13. 

N-31. The change of footprint is addressed in responses to comments D-1 and D-3 in the FEIR 
and does not change the conclusions of the analysis presented in FEIR Section 3.1. Note 
also that simulations are presented in Section 3.1 of the permitted and proposed landfill at 
buildout. Please refer to Master Response 107 regarding the landfill’s footprint. 

N-32. The visual impacts of the proposed project are analyzed in Impacts 3.1.1 through 3.1.4 in 
the FEIR. See also Master Response 110 in this document. 

N-33. Please refer to Master Response 110 in this document. 

N-34. Please refer to Master Response 102 in this document. 

N-35. Please refer to Master Response 102 in this document. 

N-36. Regarding location of the landfill within the 100-year floodplain, please refer to Impact 
3.5.6 and Mitigation Measure 3.5.6 in the FEIR, and to Master Response 106 in this 
document. Regarding the engineered alternative to the 5-foot separation requirement, 
please refer to the response to Comment E-22 in this document. Regarding Waste 
Management’s record of compliance, please refer to Master Response 18 in the FEIR. 

N-37. Impact 3.6.3 refers to potential conflicts with agricultural uses and so does not apply to 
the Mira Monte Marina. Regarding potential noise impacts on the Mira Monte Marina, 
please see Impact 3.7.1 in the FEIR. The County has received no application for a change 
in land use at the Mira Monte Marina parcel, and any such change is therefore speculative 
and outside the scope of this EIR.  

N-38. Please refer to Master Response 101. 

N-39. The alternatives analysis in the FEIR (Chapter 5) is consistent with the CEQA statute, 
Guidelines, case law, and current standards of practice. 

N-40. CEQA requires a “range of reasonable alternatives” (CEQA Guidelines, §15126.1(a)) 
The suggested alternative was not considered, was not raised during the public scoping 
meeting for the EIR, was not brought up in comments on the DSEIR, and does not need 
to be considered in order to meet the requirements of CEQA. See also the response to 
Comment C-13 from the city of Novato.  
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N-41. Please refer to the discussion of Zero Waste in the response to Comment C-13. 

N-42. The rationale for the conclusion that the Mitigated Alternative is the Environmentally 
Superior Alternative may be found on page 5-37 of the FEIR. 

N-43. The FEIR is consistent with the CEQA statute, Guidelines, case law, and current 
standards of practice, and was prepared by competent, qualified analysts using the best 
and most complete data available. Assumptions used in the analysis are stated, are 
supported, and are reasonable. Recirculation is not required (CEQA Guidelines 
§15088.5). Regarding the facility’s land use permit, please see Master Response 103 in 
this document. The remainder of this comment goes to the merits of the project, not the 
environmental analysis. 

N-44. Please refer to Master Response 103. 

N-45. This comment is a preamble to specific questions and comments that follow. 

N-46. Please refer to Master Response 108.  

N-47. Please refer to Master Response 108.  

N-48. Please refer to Master Response 108.  

N-49. Please refer to Master Response 108.  

N-50. Please refer to Master Response 108.  

N-51. Please refer to Master Response 108.  

N-52. Please refer to Master Response 108.  

N-53. Please refer to Master Response 108.  
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Comment Letter O: Brent J. Newell, Attorney for No 
Wetlands Landfill Expansion  

O-1. The first part of this comment goes to the merits of the project, not the EIR. Regarding 
the alleged inadequacy of the EIR, the FEIR is consistent with the CEQA statute, 
Guidelines, case law, and current standards of practice.  

O-2. This comment describes the purpose of No Wetlands Landfill Expansion. 

O-3. This comment summarizes the allegations made in the remainder of this comment letter 
regarding the alleged inadequacies of the EIR. Each of these is repeated with more detail 
in the following comments. Please see the responses to the remainder of this comment 
letter. 

O-4. This comment quotes and paraphrases sections of the CEQA statute. 

O-5. Recirculation of the DSEIR is not necessary, as none of the tests for recirculation stated 
in CEQA Guidelines § 15088.5 has been met. In addition, the FEIR itself circulated for a 
period of 74 days, and the County accepted comments on the FEIR (to which this 
document is responding). This procedural step exceeds the requirements of CEQA for 
public participation and disclosure. 

O-6. Please refer to Master Response 110 

O-7. The commenter correctly summarizes that the FEIR identified significant and 
unavoidable impacts to be Impacts 3.2-2, 3.2-4, 3.2-5 and 3.2-11. The intent of the EIR 
was to provide sufficient detail to ensure informed decision making. The revised Air 
Quality Section is provided as Section 3.2 in Volume 1 of the FEIR. Section 3.2 includes 
a complete review of setting information as typically included in EIR Air Quality 
Sections (Climate and Meteorology, Laws, Regulations, and Plans, Existing Air Quality 
in the Project Vicinity, Existing Emissions at Redwood Landfill, and Sensitive 
Receptors). Section 3.2 also identifies Significance Criteria and analyses 14 potentially 
significant air quality impacts. Section 3.2 also identifies feasible Mitigation Measures 
for the potentially significant air quality impacts. Section 3.2 contains the information 
and analyses suggested by the BAAQMD CEQA Guidelines: Assessing the Air Quality 
Impacts of Projects and Plans (BAAQMD, 1999). Section 3.2 also incorporates 
comments from the BAAQMD on the Draft Subsequent EIR. Section 3.2 is supported by 
extensive calculations provided in FEIR Appendix D, Air Quality Calculations. See also 
Master Response 112 in this document. 

O-8. The comment covers some of the details of the air quality regulatory changes that have 
occurred since the Notice of Preparation for this EIR. The 8-hour ozone federal standard 
and the PM-2.5 24-hour and annual national standards are shown in the FEIR in 
Table 3.2-1 on page 3.2-5. 
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 The changes in regulations have not affected the analysis of project emissions. The 
BAAQMD significance thresholds for ROG, NOx and PM-10 are still 80 pounds per day 
or 15 tons per year as indicted on page 3.2-25 of the FEIR. These significance criteria 
reflect the concern of the BAAQMD to reduce emissions of ozone precursors to achieve 
the state and federal ozone standards. The newly adopted PM-2.5 national standard is less 
restrictive than the PM-10 state standard. To be more specific, PM-2.5 is a subset of 
PM-10, yet the new federal 24-hour standard for PM-2.5 (65 µg/m3) is higher than the 
state 24-hour standard for total PM-10 (50 µg/m3) (see FEIR Table 3.2-1 on page 3.2-5). 

 The purpose of Table 3.2-2 (FEIR page 3.2-13) is to provide representative air quality 
date for the project area. Table 3.2-2 focuses upon the monitoring station in San Rafael. 
The commenter provides information on Vallejo and Santa Rosa monitoring stations, but 
data from those stations do not change conclusions regarding the air quality in the project 
area. San Pablo and Vallejo pollutant summaries are provided in the FEIR on page 6.3-64 
(for the years 1997 – 2001). See also response to Comment V-2 in this document for 
more recent and additional monitoring data. 

 With regard to the air basin’s attainment status, the most current information is 
summarized on the BAAQMD website: 
http://www.baaqmd.gov/pln/air_quality/ambient_air_quality.htm 

 The final paragraph on page 3.2-4 has been updated as follows to reflect that the 
San Francisco Bay Area Air Basin is non-attainment for the 8-hour ozone standard and 
attainment for the national PM-2.5 standard. 

 “Pursuant to the 1990 federal Clean Air Act Amendments, the U.S. EPA classified 
air basins (or portions thereof) as either “attainment” or “nonattainment” for each 
criteria air pollutant, based on whether the national standards had been achieved. 
The project site lies within the San Francisco Bay Area Air Basin (Air Basin), 
which the U.S. EPA recently reclassified as nonattainment for ozone, precursors of 
which would be emitted by project-generated vehicle traffic and landfill operation. 
In June 2004, the Bay Area was designated as a marginal nonattainment area of the 
national 8-hour ozone standard. The national 1-hour ozone standard was revoked 
by U.S. EPA on June 15, 2005. The Air Basin is classified as an attainment area for 
carbon monoxide, sulfur dioxide and lead (which would not be substantially 
emitted by the proposed project) and is unclassified for the national 24-hour PM-10 
standard respirable particulate matter (which would be emitted primarily by project 
construction activities and vehicle travel over unpaved surfaces) and nitrogen 
dioxide (CARB, 2002). “Unclassified” is defined by the Clean Air Act 
Amendments as any area that cannot be classified, on the basis of available 
information, as meeting or not meeting the national primary or secondary ambient 
air quality standard for the pollutant.” The Air Basin status in 2006 is 
nonattainment for the state 24-hour PM-10 standard and nonattainment for the state 
annual PM-10 and PM-2.5 standards. The Air Basin is attainment for the national 
average PM-10 and PM-2.5 standards and the national 24-hour standards. 
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O-9. It is not the responsibility of an EIR to inform the public of the schedule for preliminary 
permit hearings held by responsible agencies (in this case the BAAQMD). The schedule 
for EIR releases can be unpredictable and thus the EIR is not an effective communication 
tool to notify the public of permit hearings other than those of the lead agency. 
BAAQMD procedures should be followed in noticing air permit hearings at the 
BAAQMD. 

 Please refer to footnote 15 on page 2-38 of the FEIR. The BAAQMD did issue an 
Authority to Construct permit for each of three engines in the summer of 2002. Redwood 
Landfill did not, however, install the engines, and the Authority to Construct expired after 
two years. 

 See also response to Comment A-2 in this document. 

O-9a. Please refer to the response to Comment O-9.   

O-10. Ozone and particulates are criteria pollutants that have been regulated nationwide since 
the adoption of the Clean Air Act in 1970. The general public is presented daily with air 
quality information in newspapers and television that describe air pollutant levels. For 
this reason, the EIR does not go into a detailed discussion of these commonly understood 
air pollutants.  

 The FEIR includes general information regarding the adverse health effects of ozone, 
particulate matter, and includes information about the formation of sulfate and nitrate 
particulates and absorbed gases (e.g., sulfates and nitrates). The level of information on 
health effects is similar to the general information provided in the BAAQMD CEQA 
Guidelines (BAAQMD, 1999). The air quality analysis in the FEIR does not try to 
interpret medical research and decide which research is best to present to the decision 
makers. The commenter does not dispute any of the general information presented in the 
FEIR, instead the commenter adds more health information. 

 In preparing the analyses, the EIR analyzed criteria pollutants that have been monitored 
for years by the EPA, because these criteria pollutants have adverse health effects. The 
health effects are considered to be significant when they exceed air quality standards (as 
presented in Table 3.2-2 on page 3.2-13 of the FEIR). This is standard practice in EIRs 
and follows the guidance from the BAAQMD. The EIR determined that the operations 
impacts were significant and unavoidable for ROG, NOx (ozone precursors) and PM-10 
(see Table 3.2-6 on page 3.2-30 of the FEIR).  

O-11. Hydrogen sulfide is not typically a pollutant that causes adverse health effects to the 
general public, so it does not warrant its own specific reference in the FEIR. There are 
many potentially toxic pollutants that can be emitted from landfills; however, it is not 
necessary to discuss the details of each pollutant in the FEIR unless that pollutant has the 
potential to cause health effects above CEQA significance levels. (See CEQA Guidelines, 
§ 15126.2, subd. (a) (EIR should focus on the significant effects of a project).) This is not 
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the case with hydrogen sulfide, which is not a major constituent of concern for off-site 
receptors. The emissions of hydrogen sulfide from the landfill gas would not be expected 
to have a measurable effect on hydrogen sulfide concentrations off the site, because 
hydrogen sulfide released to the atmosphere oxidizes quickly. 

 Although there is a state ambient standard for hydrogen sulfide, hydrogen sulfide is not 
typically considered to cause or potentially cause significant impact for landfills 
undergoing CEQA review. First, the entire state is in attainment of the hydrogen sulfide 
standard. Second, BAAQMD has specific requirements to ensure compliance with the 
ambient air quality standard. (See generally BAAQMD Rule 9-2.). 

 The following paragraphs are from the October 2005, BAAQMD Statement for Basis for 
Major Facility Review Permit for Redwood Landfill, Inc. Facility #A1179. These 
paragraphs clearly show hydrogen sulfide is not an air quality impact of landfills: 

 Hydrogen Sulfide (H2S) Discussion 
 Hydrogen sulfide can be detected by its odor at concentrations as low as 0.0005 

ppmv and is generally identified by its characteristic rotten egg smell at a 
concentration of 0.005 ppmv or less. Therefore, H2S emissions are typically 
discovered by smell well before the concentration approaches the lowest 
Regulation 9-2-301 emission limit of 0.03 ppmv. 

 The District rarely receives complaints about hydrogen sulfide odors from Bay 
Area landfills. Since H2S odors have generally not been detected at landfills, the 
concentration of H2S at the property line is expected to be well below the 
Regulation 9-2-301 limits. Monitoring for ground level H2S concentrations is not 
appropriate when no H2S odor problem exists. Furthermore, the BAAQMD 
Regulation 9-2-301 emission limits are not federally enforceable. Therefore, the 
District has not required H2S monitoring for any Bay Area landfill sites. 

 Landfill gas flares emit small amounts of residual H2S compared to fugitive H2S 
emissions from landfills. In addition, these residual H2S emissions will be quickly 
diluted in the atmosphere due to high stack temperatures and high exit velocities. 
As illustrated below for A-51, landfill gas flares have a negligible impact on 
compliance with the property line H2S levels for a site. Therefore, H2S monitoring 
is not appropriate for landfill gas flares. 

 The study regarding hydrogen sulfide attached as Appendix P to NWLE’s comments 
concluded that “Additional research might help reduce uncertainties regarding the 
impacts of hydrogen sulfide on the health of infants and children.” (Appendix P at p. 18.) 
However, the study did not recommend a lower standard or conclude that exposure at the 
state ambient standards, which there is no reason to believe would be exceeded at 
Redwood’s nearest receptors, would cause health impacts.  

O-12. SCS Engineers, the applicant’s air quality consultant, has provided additional information 
regarding flare emissions, providing estimates of emissions under current permit 
conditions and under future emissions that would result from the project. These figures 
are shown in Table O-12. The first column shows the expected level of criteria air  
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TABLE O-12 
SUMMARY OF EXISTING AND PROJECT FLARE EMISSIONS 

Change 

 

Current Facility Flare 
Emissions (based on 

flow rate of 4,744 scfm)
(tons/year) 

Project Flare Emissions 
(based on flow rate of 

5,662 scfm) 
(tons/year) 

Pounds per 
day tons/year 

ROG (aka POC) 8.73 10.42 9 1.69 
NOx 37.40 44.64 40 7.24 
CO 127.83 151.95 132 24.13 
PM-10 10.60 12.65 11 2.05 
SOx 88.24 105.32 94 17.08 
H2S 0.94 1.12 

1 
0.18 

 
Key: scfm: standard cubic feet per minute. 
 
SOURCE: SCS Engineers 
 

 

 pollutants that would result from a throughput of 4,744 standard cubic feet per minute 
(scfm); this flow rate is based on the amount of landfill gas that is expected to be 
captured by the flare under current permit conditions; the second column shows 
emissions at a flow rate of 5,662 scfm, and reflects the amount expected to be captured 
under project conditions. The incremental difference between the two is shown in the 
third and fourth columns, and carries over to a revised version of FEIR Table 3.2-6. The 
new flare that is referenced was recently permitted and installed at the site in the location 
of the previously existing flare station. This provides the facility with a total of 
4,200 scfm of flaring capacity between the two flares. The increase in emissions of 
volatile organic compounds (VOCs) and nitrogen oxides (NOx) from this new flare were 
fully offset by the BAAQMD under its NSR rule. Other emissions were not required to 
be offset.  

O-13. The SCAQMD emission factors for composting identified by the commenter are 
acknowledged in the FEIR. The SCAQMD emission factors for composting were the 
result of the first generally available composting emissions study, but other emission tests 
have been conducted since then. The final EIR applies the SCAQMD ROG emission 
factor for co-composting and the CIWMB emission factor for greenwaste composting 
(see FEIR, p. 3.2-39). The air quality analysis does not use the SCAQMD emission factor 
for all compost emissions because the CIWMB emission factor is considered to be more 
current and more accurate for greenwaste composting. 

 Also, the CIWMB factor used to estimate green/wood waste composting emissions was 
adjusted to reflect 39 percent ROG in the Total Non-Methane Hydrocarbons. No 
adjustment was used for the SCAQMD emission factor used for co-composting. See 
more explanation of these factors in FEIR Comment K-66 and Response to 
Comment K-66 (FEIR page 6.4-53). 
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TABLE 3.2-6 (revised) 
INCREASES IN EMISSIONS OF CRITERIA AIR POLLUTANTS FROM THE PROJECT 

(without mitigation measures) 

Emissions (pounds per day) 
Emission Source Impact CO ROG NOx PM-10 

Construction Activities 3.2.1    NQ 

On-Road Vehicles 3.2.2  207 6 123 16 

Off-Road Equipment  3.2.2 20 7 118 3 

Fugitive Dust from LF operations 3.2.4    375 

Fugitive Landfill Gas 3.2.5  12  -- 

Flare Emissionsa 3.2.5 NQ 132 1 9 NQ 40 NQ 11 

Composting/Co-Composting 3.2.6 -- 105 -- -- 

Sludge as ADC and Disposed 3.2.7  18   

Sludge Air Drying 3.2.10 -- 150 --  

Designated waste disposal in Area Ga 3.2.13 -- NQ NQ NQ 
      
      
TOTAL QUANTIFIED EMISSIONS  227 359 262 271 242 282 394 405 

BAAQMD Significance Criteria  550 80 80 80 

Countywide Totalb  246,400  44,420  37,400  15,740  

Quantified Project Emissions as a % of 
Countywide Emissions  

0.09% 
0.15% 

0.59% 
0.61% 

0.65% 
0.75% 

2.50% 
2.57% 

______________________________ 
 
Key: 

NQ = Not Quantified 
Bolded values are in excess of applicable standard. 
Underline and strikeout changes are relative to values presented in the FEIR 

 
a Landfill gas flare and other combustion emissions, and designated waste emissions, could not be quantified due to insufficient 

information from the applicant. 
b Countywide emissions totals were obtained from CARB’s 2001 Estimated Annual Average Emissions Inventory for Marin County, 

available on CARB’s website at www.arb.ca.gov. 
 
SOURCE: Environmental Science Associates, California Air Resources Board 
 

 

O-14. As explained on page 3.2-40 of the FEIR, Mitigation Measure 3.2.6c would limit the 
increased emissions of ROG from composting to less than 80 pound per day, which is the 
BAAQMD significance criterion for ROG. Two methods are contained with Mitigation 
Measure 3.2.6c; either reducing the emissions through changes in handling and 
processing (e.g., use of a static pile system with biofilters) or by reducing the amount of 
compostable materials that are accepted at the site by 25 percent on a daily basis.  

 Although further reductions are possible by further reducing the amount of compostable 
materials, this would inhibit other environmental benefits achieved by composting (e.g., 
diverting materials from landfills). See footnote 13 on page 3.2-29 of the FEIR.  

 South Coast Air Quality Management Rule 1133.2 is not required, as Mitigation 
Measure 3.2.6c reduces the increase in ROG emissions to less than significant. 
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Rule 1133.2 appears to reflect a greater concern for ROG than the benefits from 
composting. This presumably comes from the more severe ozone problems faced in the 
South Coast Air Basin. 

 The Mitigated Alternative (see Master Response 20, FEIR page 6.3-80) would also 
reduce compost emissions by reducing compostable materials from 514 tons per day 
(with the revised project) to 170 tons per day (with the Mitigated Alternative). 

O-15. See response to Comment O-11. 

O-16. The FEIR disclosed the potential for formation of the secondary particulate matter, but 
did not estimate the level of secondary particulate matter because there are no good 
models known to the EIR preparers that could estimate this nor do the BAAQMD CEQA 
Guidelines indicate that such estimates should be completed in an EIR. BAAQMD 
CEQA Guidelines also have no standard of significance for ammonia emissions.  

 See response to Comment O-10 regarding health effects of particulate matter. 

O-17. Under the proposed project, use of petroleum contaminated “PC” soils would be limited 
to a daily average of 640 tpd and a peak of 800 tpd (FEIR page 6.3-80). Under 
Redwood’s existing and proposed Title V permit to operate from the BAAQMD, only 
soil with less than 50 parts per million (“ppm”) volatile organic compounds (“VOC”) 
may be used for daily and intermediate cover. 

 Since there is a 50 ppm VOC or hydrocarbon (HC) limit for cover soil, the total amount 
of HC present in the soil (using 800 tons per day for cover) would be no more than 
80 lbs./day2. Only a fraction of the HCs would evaporate before this material is covered 
the following day. Most of the lower molecular weight HCs with high vapor pressures 
would have already evaporated before the soils are delivered to the site, and only those 
HCs with higher molecular weights (and lower vapor pressure) would remain adsorbed to 
the soil particles. These HCs would evaporate very slowly, taking months or years. Thus, 
the emission rate of VOCs from the cover material would be well below the 80 lbs./day 
significance threshold. 

O-18. As explained on page 3.2-26 of the FEIR, the incremental cancer risk at a receptor is 
based on the assumption that a person would be exposed to the given TAC at the 
estimated dosage constantly for 70 years. The SCREEN 3 model determined offsite 
concentrations of specific TAC species. Using fenceline locations or locations on the 
water does not make sense because receptors would not be at those locations for constant 
exposure over a 70-year period. The nearest location for residential receptors is the Buck 
Center, about 1.5 miles away. As explained below, the results of the screening model are 
considered as an upper limit to the risks (FEIR, page 3.2-45):  

                                                      
2 The maximum day would be 800 tons of soil as cover material or 1,600,000 pounds of soil as cover material per 

day. This amount of soil with a limit of 50 ppm VOC would contain approximately 80 pounds of VOCs (1,600,000 
lbs/day * .000050 lbs of VOC/lb of soil = 80 lb/day VOC). 
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 “As stated earlier when discussing the screening model that was used in the 
analysis, the impacts can be considered as an upper limit because of the 
conservative nature of the methodology prescribed by agencies in a screening 
analysis. If historical meteorological data that are representative of the site are 
used, a more detailed modeling analysis can be carried out using EPA-approved 
models, such as ISC3 and AERMOD. If such an analysis were conducted, the 
estimated impacts would likely be lower. In addition, diesel PM emissions 
estimates for the offroad equipment do not take into consideration future reductions 
in these emissions because of the newly promulgated Federal Regulations (May 
2004). These regulations require that, after 2010, new offroad equipment will have 
to reduce emissions of NOx and diesel PM by about 90%. However, equipment 
that is operating before 2010 would not be subject to the Regulation. Therefore 
future emissions of diesel PM are over-estimated, because this was not factored 
into the estimate. It is difficult to factor this in, because the longevity of existing 
equipment cannot be precisely defined.” 

O-19. The BAAQMD CEQA Guidelines do not require modeling in an EIR for concentrations 
of ozone, PM-10, PM-2.5 and hydrogen sulfide. The BAAQMD reviews stationary 
sources to assure they don’t represent an immediate threat to the public. Mobile sources 
are regulated by the federal and state government. Off-site dust is regulated by 
restrictions on the generation of off-site dust plumes. 

O-20. The BAAQMD CEQA Guidelines provides no methodology for a project-specific TAC 
analysis of emissions from project vehicles on Highway 101/Highway 37. In April 2005, 
the California EPA published Air Quality and Land Use Handbook: A Community Health 
Perspective. The purpose of the ARB Handbook was to avoid placing people in harm’s 
way. Primarily because of diesel exhaust, the ARB Handbook recommends that sensitive 
land uses should not be sited within 500 feet of a freeway. The project would not be 
siting sensitive land uses within 500 feet of a freeway. The project would add more trucks 
to the freeways, but this is not an action addressed by the CARB Handbook. 

 A qualitative review of the project effect indicates the project would have a minimal 
effect on the concentration of TACs near freeways (including diesel PM – the primary 
emission of concern). The project does not involve changing roadway configurations near 
any sensitive receptors. According to the Transportation and Traffic Section of the FEIR 
(page 3.10-2) traffic on this section of Highway 101 is about 90,000 vehicles per day and 
trucks represent about 7.5 percent of the traffic (as of year 2000). Therefore the existing 
number of trucks on the highway is approximately 6,750 per day. Net new trips from the 
landfill for Medium-Heavy and Heavy-Heavy duty trucks are estimated to be 374 trips 
per day (see FEIR, page 3.2-44). This would be an increase of approximately 5.5 percent 
of the truck traffic on Highway 101 in the area of the landfill. This would increase diesel 
PM emissions on Highway 101 by about 5.5 percent. However, future emissions of diesel 
PM from all trucks should be reduced far more than 5.5 percent by a variety of measures 
to reduce diesel PM statewide. Therefore, diesel PM should be reduced in the future 
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compared to the existing emissions on Highway 101 and Highway 37, even it there is 
increased traffic on these corridors. 

 The primary driver behind ARB’s efforts to reduce diesel PM is the Diesel Risk 
Reduction Plan3 or Diesel RRP, a comprehensive plan to reduce significantly diesel PM 
emissions in California. The basic premise behind the staff proposal is simple: to require 
all new diesel-fueled vehicles and engines to use state-of-the-art catalyzed diesel 
particulate filters (DPFs) and very low-sulfur diesel fuel. Further, all existing vehicles 
and engines should be evaluated, and wherever technically feasible and cost-effective, 
retrofitted with DPFs. As with new engines, very low-sulfur diesel fuel should be used by 
retrofitted vehicles and engines. In short, the staff’s proposed plan contains the following 
three components:  

1) New regulatory standards for all new on-road, off-road, and stationary diesel-fueled 
engines and vehicles to reduce diesel PM emissions by about 90 percent overall 
from current levels; 

2) New retrofit requirements for existing on-road, off-road, and stationary diesel-
fueled engines and vehicles where determined to be technically feasible and cost-
effective; and 

3) New Phase 2 diesel fuel regulations to reduce the sulfur content levels of diesel fuel 
to no more than 15 ppm to provide the quality of diesel fuel needed by the 
advanced diesel PM emission controls. 

 The projected emission benefits associated with the full implementation of this plan, 
including proposed federal measures, are reductions in DPM emissions and associated 
cancer risks of 75 percent by 2010 and 85 percent by 2020. The measures recommended 
in this plan will have a great impact on reducing the localized risks associated with 
activities that expose nearby individuals to DPM emissions. Furthermore, there are other 
benefits associated with reducing DPM emissions. These benefits include reduced 
ambient fine particulate matter levels, increased visibility, less material damage due to 
soiling of surfaces, and reduced incidences of noncancer health effects, such as bronchitis 
and asthma. CARB staff expects that the costs associated with carrying out this plan will 
be significant and will be on the order of the costs associated with other major CARB 
programs. 

 A direct benefit of the CARB strategy is the finalization of regulations in 2004 for 
“refuse removal vehicles,” which are defined as “all vehicles involved in the systematic 
administration of activities, which provide for the collection, source separation, storage, 
transportation, transfer, processing, treatment, and disposal of solid waste.” The rule 
requires owners to apply Best Available Control Technology (BACT) on their engines 
between 2004 and 2010. The rule will achieve a reduction in DPM emissions from 

                                                      
3 California Air Resources Board, Proposed Risk Reduction Plan for Diesel-Fueled Engines and Vehicles, October 

2000. 
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collection vehicles by as much as 81 percent by 2010 and 85 percent by 2015. Some 
strategies to implement the rule will also result in lower levels of NOx emissions. This 
rule will have a positive impact at the Redwood Landfill because most haulers going to 
the Redwood Landfill will be required to comply with this rule. 

 In addition to lowering emissions for refuse removal vehicles, the CARB strategy will 
lower emissions from other vehicle fleets. For example, in December 2005 CARB 
adopted the Diesel Particulate Matter Control Measure for On-Road Heavy-Duty Diesel 
Vehicles operated by Public Agencies and Utilities. The rule mandates municipal and 
utility vehicle owners reduce diesel PM emissions from their affected vehicles through 
the application of Best Available Control Technology or BACT on these vehicles by 
specified implementation dates. Implementation is phased-in by engine model year 
groups. 

O-21. Please see response to Comment O-11 regarding hydrogen sulfide. 

 The FEIR does analyze emissions in the manner suggested by the BAAQMD CEQA 
Guidelines (pg. 16). The method recommended by the BAAQMD guidelines is to analyze 
the quantity of emissions for a project and to compare those emissions to the significance 
criteria for the pollutant. The significance criteria thresholds for ROG and NOx are 
equivalent to the previous BAAQMD offset requirement threshold (15 tons per year) for 
stationary sources (Regulation 2-2-302). The threshold for PM-10 is based on the 
District’s definition of a major modification to a major facility (Regulation 2-2-221). The 
BAAQMD current offset requirement for Precursor Organic Compounds (POCs – 
equivalent to ROG) and NOx has been raised to 35 tons per year, but the BAAQMD 
CEQA Guidelines are still based on the more restrictive 15 tons per year or 80 pounds per 
day for both ROG and NOx. 

 The BAAQMD uses these guidelines (emission quantity thresholds) in order to identify 
potential air quality impacts that would probably go undetected or be completely 
dismissed if the commenter’s approach were followed. This is because the project would 
be expected to have minimal effect upon the ambient concentrations of these pollutants at 
the nearest sensitive receptors, which are all 1.5 miles or further from the Redwood 
Landfill, and with minimal changes in concentrations, with the commenter’s approach, it 
would be difficult to identify the minimal changes in concentrations as the basis for a 
significant impact. Given that the commenter wants to encourage mitigations to improve 
air quality, the BAAQMD approach is the most direct approach to identifying when there 
would be a significant impact, requiring that feasible mitigations be implemented. 

O-22. The theoretical function of the LCRS and the natural hydrogeologic conditions at the 
landfill site are thoroughly described in lay terms in Master Responses 1 and 13 in the 
FEIR. These master responses conclude that, despite the fact that there is groundwater 
intrusion into the bottom of the landfill, the LCRS will function to ensure that there is no 
discharge of leachate into groundwater beneath the landfill. See also Impacts and 
Mitigation Measures 3.4.6 and 3.4.7 in the FEIR. Updated information on leachate 
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management are described in Master Response 105 in the current document. Please note 
that the RWQCB has accepted the applicant’s engineered alternative to the 5-foot 
separation requirement contained in CCR Title 27, as further described in response to 
Comment E-22 in the current document. 

O-23. The FEIR properly considers cumulative impacts, in accordance with §15130 of the 
CEQA Guidelines. 

 The air quality analysis in the FEIR properly considers cumulative air quality impacts of 
the project. As discussed on page 3-2-26 of the FEIR, the BAAQMD recommends that 
cumulative air quality effects be discussed with reference to the consistency of a project 
with the current Bay Area Clean Air Plan. This approach to the cumulative impacts 
analysis is consistent with § 15130 (b)(1)(B) of the CEQA Guidelines. BAAQMD 
recommendations are used in the FEIR air quality analysis to identify significant effects 
of the project and significant cumulative effects. Impact CU-2, on page 4-7 of the FEIR, 
is identified as a significant, unavoidable cumulative air quality impact. 

 With regard to cumulative water quality impacts, as stated on page 3.5-7 of the FEIR, the 
project would result in a significant impact if it were to violate any water quality 
standards, waste discharge requirements, or otherwise substantially degrade water 
quality. In essence, any such violation would be both a project-specific impact and a 
cumulative impact, since it would impact water quality in the entire basin, and would be 
in violation of the RWQCB’s Basin Plan. This approach to the cumulative impacts 
analysis is consistent with § 15130 (b)(1)(B) of the CEQA Guidelines. As the FEIR 
provides mitigation measures that would ensure no such violation, the document properly 
concludes that there would be neither project-specific nor cumulative significant 
unavoidable impacts to water quality. Please refer to the discussion on pages 4-8 and 4-9 
of the FEIR. See also Master Response 105 and the discussion of subsurface conditions 
in Master Response 109. 

O-24. CEQA requires selection and analysis of a “range of reasonable alternatives” to a project 
(CEQA Guidelines, §15126.1(a)). There is no express requirement in the statute or 
Guidelines mandating an off-site alternative, nor for an out-of-county alternative. The 
rationale for selection of the Off-Site Alternative is given on page 5-34 of the FEIR. The 
rationale for rejection of previously identified alternative sites, of modification of another 
Waste Management, Inc. landfill outside of Marin County, and of a partial off-site 
alternative are given on page 5-2 of the FEIR. See also the response to Comment C-13 
from the City of Novato  

O-25. The discussion of the potential water quality and hydrology impacts of the Off-Site 
alternative appears on page 5-35 of the FEIR, and notes that a new landfill would be 
required to comply with all applicable state and federal regulations, including the 
requirement for a liner and the requirement to comply with siting criteria. Table 5-1 
indicates that impacts 3.4.6, 3.4.7, and 3.4.8 would be less under the Off-Site Alternative 
than under the project.  
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O-26. Please refer to the responses to Comments O-1 and O-5. 

O-27. If the EIR is certified, Marin County will file a Notice of Determination in accordance 
with CEQA Guidelines § 15094. 

Appendices to Letter O 
Please note that this commenter submitted a large volume of materials as appendices to this 
comment letter, several of which are referred to in the text of the comments. These appendices are 
available to anyone wishing to review them at the County Community Development Agency EHS 
office or in electronic format, upon request to the Community Development Agency EHS 
Division at 415-499-6907.  
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Comment Letter P: Brent J. Newell, Attorney for 
No Wetlands Landfill Expansion, 
Supplemental Comments 

P-1. The County acknowledges receipt of the Authority to Construct permit application 
attached to this comment letter. 
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Comment Letter Q: Robert Coates, Principal, 
Hydroikos Ltd. 

Q-1. This comment is preamble to those that follow and is without sufficient detail to warrant 
response.  

Q-2. Please see Master Response 106 in this document. 

Q-3. Please see Master Response 105 discussion of Power Supply Availability.  

Q-4. Please see Master Response 109 in this document. 

Q-5. Please refer to Master Response 105 regarding additional information on the applicant’s 
development of a water balance model and Leachate Management Plan. The FEIR’s level 
of specificity for the other plans and reports required in mitigation measures in the FEIR 
and referred to in the comment is appropriate and meets the requirements of CEQA 
Guidelines §§ 15126.4 (a)(1)(B) and 15126.4 (a)(2).  
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Comment Letter R: Rush Creek Neighborhood 
R-1. All comments received on the DSEIR are included in Volume II of the FEIR. 

R-2. Development of Redwood Landfill as a regional landfill is discussed in Master 
Response 19 in the FEIR. Please note that the Mitigated Alternative, as described in 
Master Response 104 of the current document, would limit the amount of material that 
could be brought to Redwood Landfill from any source, including sources outside Marin 
County, and would furthermore require the Board of Supervisors to consider enactment 
of a waste import mitigation fee.  

R-3. The project’s potential impacts on aesthetics, traffic, air quality, and water quality are 
discussed in the FEIR. 

R-4. The potential health risks of the project are evaluated in Impact 3.2.8 in Section 3.2 (Air 
Quality) of the FEIR assuming that the nearest sensitive receptor is the Buck Center, 
which is about 1.5 miles from the landfill; the health risk assessment is further described 
in FEIR Master Response 11 and individual responses to comments on the DSEIR (see, 
in particular the response to Comment HH-20). The screening analysis methodology 
assumes the worst possible wind conditions for the nearest receptor, regardless of what 
direction the receptor is in relation to the source. Therefore, receptors at a 1.5-mile 
distance in the direction of Rush Creek would have the same risk as the risk reported for 
the Buck Center. Since toxic air contaminants, like odors, tend to disperse and dilute with 
increasing distance from their source, the potential health risks for the Rush Creek 
neighborhood, which is farther from the landfill than the Buck Center, would be less than 
at the Buck Center. Since the FEIR finds that the health risks at the Buck Center can be 
reduced to a less-than-significant level with the identified mitigation measures, the health 
risks for the Rush Creek neighborhood would also be mitigated to a less-than-significant 
level. 

R-5. Comment noted. Please see response to Comment I-4 in regards to LFG flaring and ultra-
fine particulate matter. 

R-6. Please refer to Master Responses 1 and 13 in the FEIR, and Master Response 105 in this 
document. State landfill regulations provide for an engineered alternative to the 
prescriptive standard for separation between wastes and groundwater; please see the 
response to Comment N-18. Please note that the RWQCB has approved the applicant’s 
engineered alternative to the 5-foot separation requirement (Seward, 2006). 

R-7. Please refer to Master Response 108 in this document. 

R-8. Please see Master Response 106 in this document. 

R-9. Please refer to Master Response 101 in this document. 
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R-10. This comment addresses primarily the merits of the proposed project, not the EIR 
analysis. Regarding alternatives, please see the responses to Comments C-13 and O-24. 

R-11. Please refer to Master Response 103 in this document. 

R-12. These responses respond to the concerns raised by the commenter. 
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Comment Letter S: Gordon Bennet, Chair, Sierra Club 
Marin Group (September 12, 2005) 

S-1. The public comment period for the FEIR was extended from 60 to 74 days. Subsequently, 
the commenter submitted another comment letter (Comment Letter T), and requested that 
this letter be withdrawn.  
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Comment Letter T: Gordon Bennet, Chair, Sierra Club 
Marin Group (September 26, 2005) 

T-1. This comment is preamble. Please see the responses to the following comments. 

T-2. The Conditional Use Permit it not “the basis of the FEIR;” the FEIR addresses proposed 
revisions to the Solid Waste Facilities Permit. Regarding issues raised about the 
Conditional Use Permit, please refer to Master Response 103 in this document. 

T-3. The baseline for the EIR analysis only includes existing permitted uses, as described on 
pages x and xi of the Introduction to the FEIR. The Status Quo Alternative is not used as 
the baseline in the analysis. 

T-4. The FEIR does not propose to relieve the applicant from prior permit conditions. The 
applicant is proposing changes to the existing permit conditions. The FEIR analyzes the 
potential impacts of this proposal. 

T-5. Regarding levee reconstruction, please refer to Master Response 106. 

T-6. See the response to Comment T-4. Regarding the applicant’s engineered alternative to the 
5-foot separation requirement, see FEIR Master Response 1. See also response to 
Comment N-18 in the current document.  

T-7. See response to Comment T-4. See also Impact and Mitigation Measure 3.5.6 in the 
FEIR. See also Master Response 106 in the current document. 

T-8. The circumstances under which a third party monitoring program was established at 
Altamont Landfill are fundamentally different from the current CEQA process at 
Redwood Landfill. Third party monitoring was a component of a negotiated settlement 
agreement at Altamont, not mitigation specified in the EIR for a project. Please also refer 
to Master Response 111. 

T-9. As no significant impact regarding remaining landfill capacity is identified in the FEIR 
(see Impact 3.6.7 in the FEIR), the suggested surcharge is not required as a mitigation 
measure for compensating for depleted landfill capacity. The Mitigated Alternative, as 
described in Master Response 104 of this document, would require development of 
additional materials recovery and energy generation capacity at the Redwood Landfill. 
The Mitigated Alternative also requires consideration of a waste import mitigation fee. 
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Comment Letter U: Sustainable Marin 
U-1. This comment addresses the merits of the project, not the EIR analysis. 

U-2. Please refer to Master Response 103. 

U-3. A waste import mitigation fee is identified in the FEIR as Mitigation Measure 3.6.4b and 
in the Mitigated Alternative (see discussion of the Mitigated Alternative in Master 
Response 104 of this document). See also Master Response 8 in Volume II of the FEIR. 

U-4. The mitigated alternative is presented in the FEIR as an alternative that is more in line 
with the County’s sustainability principles, and that reduces the reliance on disposal of 
solid wastes. See the discussion in Master Response 104 of this document. See also the 
response to Comment C-13 in this document. 

U-5. Development of Redwood Landfill as a regional facility is discussed in Master 
Response 19 in the FEIR. Site life is discussed in Master Response 21 in the FEIR, and 
further evaluated in Master Response 107 in the current document. 

U-6. The applicant’s record of regulatory compliance is discussed in Master Response 18 in 
the FEIR. Regarding financial assurances, please see the response to Comment J-13 in 
the FEIR and the response to Comment II-6 in this document. 

U-7. Regarding seismic stability calculations used by the applicant, and the EIR consultant’s 
peer review of these calculations, please see Master Response 108.  Regarding levees, 
please see Master Response 106. 

U-8. The significant, unavoidable air quality impacts of the project are described in the FEIR; 
see the summary on pages 1-9 and 1-10 of Volume I of the FEIR. Please note that the 
Mitigated Alternative would reduce air quality impacts compared to the proposed project, 
but would probably not reduce all air quality impacts to a less-than-significant level. See 
the discussion in Master Response 20 in the FEIR and Master Response 104 of this 
document. Regarding greenhouse gas emissions and global climate change, see Master 
Response 112 of this document. 

U-9. Since the FEIR identifies significant, unavoidable environmental impacts of the project, 
the County Environmental Health Services Division must adopt a “statement of 
overriding considerations” if it approves the project. Please refer to CEQA Guidelines 
§15093.  
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Comment Letter V: David Schonbrunn, Transportation 
Solutions Defense and Education 
Fund 

V-1. This comment is preamble to the following comments and requires not response. 

V-2. Please see response to Comment O-8 in this document in regards to the State and Federal 
ambient air quality standards and adequacy of analysis. Also, Table 3.2-2 on page 3.2-13 
and the last paragraph on page 3.2-12 of the FEIR have been revised as follows (additions 
shown as underlined; deletions as strikeout): 

 The BAAQMD’s monitoring station located closest to the project site is in the City 
of San Rafael, roughly 15 miles south of the project site. The San Rafael station 
measures ozone, carbon monoxide, and PM-10, which are summarized below for 
the years 1997 through 2005 (Tables 3.2-2a and 3.2-2b). The only station in Marin 
County that measures PM-2.5 is in Point Reyes. Data from the Point Reyes station 
is summarized for the years 2002 through 2005 in Table 3.2-2b. Data collected at 
thesethis stations is considered to be generally representative of air quality in the 
region surrounding the project site. Table 3.2-2 summarizes the highest annual 
concentrations of ozone, carbon monoxide, and PM-10 for the most recent years 
available (1997-2001) and compares ambient air pollutant concentrations with the 
state standards, which are more stringent than the corresponding national standards. 
The health effects of each of these pollutants, and the sources and concentrations of 
these pollutants are discussed below. 

TABLE 3.2-2a 
SAN RAFAEL AIR POLLUTANT SUMMARY (1997–2001) 

  
     State   Monitoring Data by Year    
Pollutant     Standardb 1997 1998 1999 2000 2001 
  
San Rafael 
Ozone (O3): 

Highest 1-hr. average, ppma  0.09  0.11 0.07 0.10 0.07 0.09 
 Number of exceedances     1 0 2 0 0 

Carbon Monoxide (CO): 
Highest 1-hr. average, ppm   20  6 6 6 4 5 
 Number of exceedances     0 0 0 0 0 
Highest 8-hr. average, ppm   9.0  2.6 3.3 2.9 2.3 2.4 
 Number of exceedances     0 0 0 0 0 

Particulate Matter (PM-10): 
Highest 24-hr. average, μg/m3  50  72 52 76 40 79 
 Exceedances/Samplesc     2/61 1/61 2/61 0/61 2/61 
Annual Geometric Mean, μg/m3  3020  20 18 19 18 18 

_________________________ 
 
a ppm = parts per million; μg/m3 = micrograms per cubic meter. 
b State standard, not to be exceeded. 
c PM-10 is usually measured every sixth day (rather than continuously like the other pollutants). “Exceedances/ samples” indicates the 

number of exceedances of the state standard that occurred in a given year and the total number of samples that were taken that year. 

NOTE: Values shown in bold type exceed the applicable standard. 

SOURCE: California Air Resources Board (CARB), www.arb.ca.gov/adam, 2002. 
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 In order to provide more recent and additional monitoring data, Table 3.2-2b has been 
inserted into the FEIR, page 3.2-13, as follows; no underlining is used in order to make 
the table more easily legible: 

TABLE 3.2-2b 
SAN RAFAEL AIR POLLUTANT SUMMARY (2002–2005) 

Monitoring Data by Year 

Pollutant Standardb 2002 2003 2004 2005 

San Rafael Monitoring Station      

Ozone (O3):      

Highest 1-hr. average, ppma  0.077 0.087 0.091 0.081 

Days over State Standard 0.09 0 0 0 0 

Days over National Standard 0.12 0 0 0 0 

Highest 8-hr average, ppm  0.056 0.067 0.063 0.059 

Days over National Standard 0.08 0 0 0 0 

Carbon Monoxide (CO):      

Highest 8-hr. average, ppm  2 2 2 2 

Days over State Standard 9.0 0 0 0 0 

Days over National Standard 9.0 0 0 0 0 

Particulate Matter (PM-10):      

Highest 24-hr. average, μg/m3  73 41 52 39 

Days over State Standard 50 3 0 1 0 

Days over National Standard 150 0 0 0 0 

State Annual Average, μg/m3 20 22 18 18 17 

Point Reyes Monitoring Station      

Fine Particulate Matter (PM-2.5):      

Highest 24-hr. average, μg/m3  70 32 52 43 

Days over National Standard 65 NA NA NA NA 

State Annual Average, μg/m3 12 NA NA NA NA 

_________________________ 
 
a ppm = parts per million; μg/m3 = micrograms per cubic meter. 
b State and National standards, not to be exceeded. 
c PM-10 is usually measured every sixth day (rather than continuously like the other pollutants).  
 
NOTE: Values shown in bold type exceed the applicable standard. NA = Data is Not Available 
 
SOURCE: California Air Resources Board (CARB), www.arb.ca.gov/adam, 2006. 
  

 

V-3. The emission values depicted in Table 3.2-6 on page 3.2-29 of the FEIR already represent 
the incremental increase in unmitigated criteria pollutant emissions generated by the 
project versus baseline conditions (shown in Table 3.2-4). Also, as noted in Table 3.2-6, 
the incremental increase of project-generated emissions of ROG, NOx, and PM-10 would 
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exceed the BAAQMD significance criteria without mitigation. Please see also response to 
Comment U-8 in regards to the significant air quality impacts of the project. 

V-4. The commenter does not find some of the mitigation measures to be adequate and 
recommends some additional measures as well. Comment noted. Individual comments 
and suggestions are addressed below in responses to Comments V-5 through V-12. 

V-5. Mitigation Measure 3.2.2b on page 3.2-31 of the FEIR has been clarified as follows 
(additions shown as underlined; deletions as strikeout): 

 Mitigation Measure 3.2.2b: The project applicant shall use ultra-low sulfur fuel 
(with low sulfur and low aromatic content) in combination with a fuel additive 
(such as Puri-NOx) in all diesel-powered off-road equipment to minimize NOx 
emissions to the extent that these materials are available to Bay Area transit 
agencies and may be commercially available purchased by the to Redwood 
Landfill as well. Products such as this can reduce NOx emissions by roughly 
14 percent. 

V-6. Mitigation Measure 3.2.2c will require the replacement of aging equipment with new 
equipment over a number of years. The existing diesel equipment is part of the baseline 
and CEQA does not require reducing baseline project emissions. Please note that the 
Mitigated Alternative would reduce air quality impacts compared to the proposed project, 
but would not reduce all air quality impacts to a less-than-significant level. See the 
discussion in Master Response 104 in this document. 

V-7. In order to clarify the reduction of diesel PM health risk, Mitigation Measure 3.2.8c 
(page 3.2-46 of FEIR) has been revised as follows (additions shown as underlined; 
deletions as strikeout): 

 Mitigation Measure 3.2.8c: New federal regulations for offroad diesel equipment 
were promulgated in May 2004. These regulations require that, starting in 2010, 
new equipment will have to reduce emissions of NOx and diesel PM by about 
90%. However, any equipment already in use at the time of the new regulation 
would be grandfathered and would not have to meet the new emissions limits. 
Since this equipment can operate for many years before needing replacement, 
future emissions would be at a higher rate. If Mitigation Measures 3.2.2a-d (as 
revised in this FEIR) are adopted on the existing equipment, diesel PM emissions 
from off-road equipment can be reduced to levels that are less than significant. 
Some of the measures specified to reduce NOx emissions, such as the use of natural 
gas as an alternative fuel, would also reduce diesel PM emissions. Use of 
alternative fuels can reduce fine PM emissions by as much as 90 percent, and 
electrically-powered equipment does not emit any diesel PM. Alternatively, all off-
road diesel equipment at the site could be retrofitted with diesel particulate traps 
that are capable of removing over 85 percent of the diesel PM emissions, and since 
diesel equipment with diesel PM traps must use ultra low sulfur fuel, this would 
also reduce NOx emissions.  though this in itself would not reduce NOx emissions. 
Therefore, the incremental health risk associated with offroad diesel equipment 
would be reduced from 18 in a million to 2.7 (with diesel PM traps) or less (with 
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electric or natural gas fueled engines) new cancer cases for every million people 
exposed. 

 Also, the Level of Significance after Mitigation discussion (page 3.2-46 of FEIR) has 
been revised accordingly: 

 Level of Significance After Mitigation 

 Mitigation Measure 3.2.8c will reduce this impact to a less-than significant level, 
with an incremental health risk from offroad diesel equipment of 2.7 or less in a 
million and a total combined incremental health risk from all sources of 4.7 or less 
new cancer cases for every million people exposed. Mitigation Measure 3.2-8d will 
further reduce the significance of this impact. 

V-8. As transfer trucks age and require replacement, the diesel PM emissions from new on-
road trucks after 2007 will be reduced because the trucks will have to comply with the 
Federal regulations. The Mitigated Alternative, discussed in Master Response 104 in this 
document, would have lesser air quality impacts than the proposed project.  

V-9. Because the Northwestern Pacific Railroad is not functional, the suggested mitigation 
measure is not feasible at this time. Neither the Marin Resource Recovery Facility nor the 
Redwood Landfill has a rail spur, nor does either facility have an intermodal transfer 
facility. Development of such facilities would likely result in significant environmental 
impacts; in any event, analysis of this suggestion is beyond the scope of this EIR. 
Therefore, the suggested mitigation measure is infeasible at this time. 

V-10. Please see response to Comment V-7 above for a discussion of health risk associated with 
diesel PM. As described in that response, either the use of diesel particulate filters (which 
also require the use of ultra low sulfur fuel) or alternatively fueled engines (electric or 
natural gas) would reduce the incremental health risk below 10 in a million. The 
commenter’s ‘contradictions’ are taken out of context and do not affect the impact 
significance. For instance, the quote that “the incremental health risk at the offsite 
receptor from heavy equipment is estimated to be 18 new cancer cases for every million 
people exposed. This exceeds the significance threshold of 10 new cancer cases for every 
million people exposed” is taken out of context since this 18 in a million health risk is 
prior to mitigation. The FEIR conclusion that Mitigation Measure 3.2.8c would reduce 
the health risk from off-road diesel equipment to less than significant is correct. 

 The commenter cites the identified incremental health risk before mitigation. As 
discussed and quoted in this comment, the EIR indicated the incremental risk (before 
mitigation) exceeds the established significance criteria. The conclusion referenced in 
this comment is for the impact following implementation of the identified mitigation.  

V-11. Older engines, contrary to the commenter’s assertion, can be retrofitted with diesel 
particulate traps. Many of the diesel particulate traps in production are muffler or silencer 
replacement units that fit in the exhaust system. For additional information, please see the 
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following manufacturer webpages: (http://www.cleanairsys.com/products.htm) and 
(http://www.dieselnet.com/nett/index.html?nettSL). 

V-12. Both Impact 3.2.11 and Impact CU-2 on pages 3.2-50 and 4-7 of the FEIR, respectively, 
already have associated mitigation measures. See Mitigation Measure 3.2.11 and 
Mitigation Measures CU-2a and CU-2b. Please see also response to Comment O-23 for a 
discussion of cumulative impact analysis adequacy. 

V-13. The authority to enact an ordinance imposing an import mitigation fee rests with the 
County Board of Supervisors. The language used in Mitigation Measure 3.6.4b in the 
FEIR is therefore appropriate. The potential uses of mitigation funds stated in the 
mitigation measure are appropriate. 

V-14.  The overcrossing at Redwood Landfill has been completed and only provides access to 
the private road leading to the landfill. The comment is correct that alternatives under 
consideration for the Widening of U.S. 101 project listed in Table 4-1 include changes to 
the overcrossing, according to Draft Environmental Impact Report /Draft Environmental 
Impact Statement (DEIR/DEIS) for the Marin Sonoma Narrows (MSN) HOV Widening 
Project. The DEIR/DEIS was released by Caltrans for public comment in October 2007 
(California Department of Transportation, 2007). According to the DEIR/DEIS several 
access options involve the Redwood Landfill access road, include conversion of the 
landfill overcrossing to a diamond interchange and new frontage roads that provide 
access to the landfill and the marina on the east side of the freeway and access to other 
points on the west side of the freeway. Access to the landfill and marina is currently 
available directly from the highway, but this could be interrupted or modified with 
construction of a freeway and an access option affecting the landfill access road. The 
appropriate place to express an opinion on the alternatives under consideration would 
have been in comments on the DEIR/DEIS (posted at the Caltrans website --
http://www.dot.ca.gov/dist4/msn/index.html; however, the public comment period closed 
December 14, 2007.   
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Comment Letter W: Bruce Baum, Letter of 
September 7, 2005 

W-1. This comment is preamble to the following comments. 

W-2. The terms “100 year storm”, 100 year flood” and “24-hour precipitation event” are 
indispensable statistical measures commonly used in planning studies. As the climate 
changes, the figures represented by these terms will also change.  

W-3. Regarding sea level rise, please refer to Master Response 106. Regarding elevations of 
the landfill site, as stated in the FEIR (p. 3.4. 1) elevations in areas not overlain by refuse 
range from -3 to +5 feet relative to mean sea level. The site is surrounded by a levee 
which is planned (as per previous CEQA review and existing approvals) to be increased 
from its current height of approximately 6-9 feet above mean sea level (msl), to 9 feet 
above msl (see FEIR Chapter 2, Project Description, and Section 3.5)  To ensure that this 
planned improvement to the site levees is undertaken in a timely manner, FEIR 
Mitigation Measure 3.5.6, specifically states that the landfill’s perimeter levee shall be 
constructed to 9 feet above mean sea level; this would  place the top of the levee 2-3 feet 
above the anticipated level of the 100-year flood.  

W-4. Please refer to Impacts and Mitigation Measures 3.4.7 and 3.5.9 in the FEIR; see also the 
response to Comment K-16 and the updated discussion of the leachate management 
system in Master Response 105 in the current document. 

W-5. Please see Master Response 106. 

W-6. The commenter is referred to Impacts and Mitigation Measures 3.5.6 and 3.5.9 in the 
FEIR and Mitigation Measure 3.5.6d in Master Response 106. 

W-7. Please refer to Master Response 102. 

W-8. Please refer to the Mitigation Monitoring and Reporting Program (Appendix A in 
Volume II of the FEIR) for public agency oversight responsibility for each mitigation 
measure. 

W-9. The County acknowledges receipt of this letter. 

W-10. Please refer to Master Response 102. 
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Comment Letter X: Bruce Baum, E-Mail sent 
September 16, 2005 

X-1. This appears to be information being provided to the e-mail recipient (Cynthia Barnard of 
the County Environmental Health Services Division), rather than a comment on the 
FEIR. 
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Comment Letter Y: Ruth Beckner 
Y-1. The comment addresses the merits of the project, not the FEIR. The relevance of the 

information provided on an aeration tool for small-scale compost piles is not stated and is 
unclear.  
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Comment Letter Z: Leo Bourke 
Z-1. This comment is preamble to the following comments. 

Z-2. Seismic stability of the landfill is discussed in Impact 3.4.1 and Master Response 22 in 
the FEIR, and in Master Response 108 in the current document.  

Z-3. Please refer to Master Response 101. 

Z-4. Please refer to Impacts and Mitigation Measures 3.4.6, 3.4.7, and 3.4.8 in the FEIR; see 
also Master Responses 1 and 13 in the FEIR and Master Response 105 in the current 
document. See also response to Comment E-22 in this document.  

Z-5. Please refer to the air quality analysis in Section 3.2 in the FEIR. See also Master 
Response 112 in the current document. 

Z-6. This comment poses a rhetorical question, and does not address the analysis presented in 
the FEIR. 

Z-7. This comment addresses the merits of the project.  
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Comment Letter AA: Ann W. Brown 
AA-1. The commenter’s opposition to the project is noted. Regarding Air Quality and Risks to 

Health, see section 3.2 of the FEIR and Master Response 112 in the current document. 
Regarding protection of groundwater, see section 3.4 of the FEIR and Master 
Responses 105 and 109 in the current document. Regarding risk from earthquakes and 
flooding, see sections 3.4 and 3.5 of the FEIR and Master Responses 106 and 108 in the 
current document. Regarding traffic impacts, see section 3.10 of the FEIR; see also 
Master Response 101 in the current document. Regarding alternatives, see Chapter 5 in 
the FEIR; see also the discussion of the Mitigated Alternative in Master Response 104 of 
the current document. Regarding the facility’s land use permit, please see Master 
Response 103 in the current document.  
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Comment Letter BB: Teri Cundall 
BB-1. This letter substantially repeats Comment Letter R. Please refer to the responses to 

Comment Letter R, above. 
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Comment Letter CC: Shirley Fleischman 
CC-1. Regarding impacts on wildlife of the proposed project, please refer to Section 3.3 of the 

FEIR and Master Response 102 in the current document. Regarding impacts on the Mira 
Monte property, refer particularly to Impact 3.7.1 in the FEIR. 

CC-2. Economic and social effects of a project are not considered environmental impacts in an 
EIR. See CEQA Guidelines §15131(a). 

CC-3. The commenter refers to Comment Letters M, N, O, P, and Q. 
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Comment Letter DD: Al Goerndt, letter of 7/13/05 
DD-1. The concept to which the commenter refers is “passenger car equivalent (PCE)”, defined 

as the number of passenger cars “equivalent” to other vehicles (e.g., trucks) in terms of 
operating characteristics and space occupied on a road. However, the commenter 
overstates the PCE relationship. The standard practice for traffic analyses is to use a PCE 
of 2.0 to 3.0, depending on the type of truck, not 10.0 as suggested by the commenter. 
Level-of-service analyses equally represent the effects of trucks by either applying PCE 
factors or using the percent Heavy Vehicles; the analysis presented in this EIR used the 
latter, and the results support the findings of less-than-significant traffic impacts for both 
the original proposed project (analyzed in the DSEIR) and the revised project (analyzed 
in the FSEIR). 

 It also is noted that the commenter misstates the project-generated increase in traffic 
volumes. As described on pages 3.10-7 and 3.10-8 of the FEIR:  

 As now proposed by the project applicant (the proposal has changes since 
publication of the DEIR; see Master Response 17 in Volume 2 of this FSEIR), a 
maximum of 900 590 vehicles per day would be permitted to enter the landfill 
(i.e., 840 540 waste-carrying vehicles and 60 50 vehicles for employees, visitors 
and deliveries) on a regular basis, and in addition up to 100 construction vehicles 
per day on a seasonal or occasional basis. That level of permitted traffic would 
more than double increase the current permitted traffic of 415 vehicles per day by 
about two-thirds. The additional vehicles day-in and day-out would generate 970 
350 vehicle trips (i.e., 485 175 vehicles in and 485 175 vehicles out); the seasonal 
construction traffic would generate an additional 200 vehicle trips (half in and half 
out). To ensure that potential impacts are not underestimated, impact determination 
will be made on the basis of the maximum increase in traffic (i.e., inclusive of 
seasonal construction traffic).  

 
 For further discussion of traffic issues, please refer to Master Response 101 in the current 

document. 

DD-2. Please refer to Master Response 101 in this document. 

DD-3. Analysis of potential traffic impacts (as well as other issues) associated with the casino 
planned by the Federated Indians of Graton Rancheria for Rohnert Park has not been 
completed (the Final  Environmental Impact Statement has not been released [the Draft 
Environmental Impact Statement was released for public comment in March 2007]). The 
planned casino would be located about 15 miles away from the landfill, which is 
generally outside the study area relevant for analysis in the EIR (i.e., traffic volumes tend 
to disperse among the travel paths possible as one gets farther away from the trip 
generating source). In addition, the cumulative traffic analysis in the FSEIR relies on the 
plan projection method of analysis, which assumes that traffic volumes in the a.m. peak 
hour are projected to increase by about 53 percent by the year 2020 (as stated on 
page 4-10 of the FSEIR). As described under Impact CU-3 (Transportation and Traffic), 
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the a.m. peak-hour traffic level of service on the four-lane mainline and at the ramp 
junction areas in the peak-direction (southbound) will degrade to LOS F under cumulative 
conditions. The policy of the Marin Congestion Management Agency is to accept LOS F as 
the standard for this section of highway. The project-generated increase in traffic on 
southbound Highway 101 would represent no more than one percent of the cumulative 
volume, and the impact would be considered to be less than significant because the project-
generated increase in traffic would cause an increase of less than two percent in the vehicle 
service flow rate. The less-than-significant impact determination would be unaffected by a 
potential increase in cumulative traffic volumes above the 53-percent increase because the 
landfill’s percent contribution to vehicle service flow rate would remain less than two 
percent.   

DD-4. The commenter is evidently referring to the City of Novato’s construction and demolition 
materials recycling ordinance. The FEIR takes a different approach to recycling of 
construction and demolition materials by requiring Redwood Landfill to implement a 
construction and demolition materials recycling facility. See Mitigation Measure 3.6.4b 
in Volume I of the FEIR. Furthermore, the Mitigated Alternative, as discussed in Master 
Response 104 of the current document, also includes development of such a facility. 
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Comment Letter EE: Al Goerndt, letter of 9/13/05 
EE-1. Please refer to the response to Comment DD-1. 

EE-2. Please refer to the response to Comment DD-2. 

EE-3. Please refer to the response to Comment DD-3 regarding the comment about the casino 
planned for Rohnert Park. Regarding the potential development of a casino north of the 
landfill, according to news reports, a request has been submitted to the federal 
government to take into trust 277 acres of land purchased by the Dry Creek Rancheria 
Band (Marin Independent Journal, 2006). The County is unaware of any definitive plans 
for the future development or changes in use of the parcel.  Therefore, it would be 
speculative to assume development of a casino (about which all particulars would also be 
speculative) on the parcel. In any case, the cumulative traffic analysis in the FSEIR relies 
on the plan projection method of analysis, which assumes that by the year 2020, traffic 
volumes in the a.m. peak hour are projected to increase by about 53 percent (as stated on 
page 4-10 of the FSEIR). Conceptually, this plan prediction includes all development 
projects, including development on the lands purchased by the Pomo Indians. As 
described under Impact CU-3 (Transportation and Traffic), the a.m. peak-hour traffic level 
of service on the four-lane mainline and at the ramp junction areas in the peak-direction 
(southbound) will degrade to LOS F under cumulative conditions. The project-generated 
increase in traffic on southbound Highway 101 would represent no more than one percent 
of the cumulative volume. The policy of the Marin Congestion Management Agency is to 
accept LOS F as the standard for this section of highway, and the impact would be 
considered to be less than significant because the project-generated increase in traffic 
would cause an increase of less than two percent in the vehicle service flow rate. The less-
than-significant impact determination would be unaffected by a potential increase in 
cumulative traffic volumes above the 53-percent increase because the landfill’s percent 
contribution to vehicle service flow rate would remain less than two percent.  

EE-4. Please refer to the response to Comment DD-4. 
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Comment Letter FF: Pat Hasler 
FF-1. Potential groundwater contamination is addressed in Impacts and Mitigation Measures 

3.4.6, 3.4.7, and 3.4.8 in Volume I of the FEIR and Master Response 105 of this 
document. See also the discussion of petroleum contaminated soil in the discussion of the 
Mitigated Alternative in Master Response 104 of the current document.  

FF-2. The Mitigated Alternative, discussed in Master Response 104 of this document, would 
permit a landfill that is more appropriately scaled for serving Marin County, and would 
limit the landfill’s ability to accept waste from out of County. 
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Comment Letter GG: Rick W. Johnson 
GG-1. Landfill stability and the geotechnical properties of constructing a fill on Bay Mud are 

discussed in Impacts and Mitigation Measures 3.4.1 and 3.4.2 in Volume I of the FEIR, 
and in Master Response 7 in Volume II of the FEIR.  

GG-2. Further discussion of the Mitigated Alternative and a import mitigation fee may be found 
in Master Response 104 of this document. 

GG-3. Please refer to Master Response 102 in this document. 

GG-4. Please refer to Master Response 102 in this document. 

GG-5. Please refer to Master Response 102 in this document. 

GG-6. Please refer to Master Response 102 in this document. 

GG-7. Please refer to Master Response 102 in this document. 

GG-8. Impact 3.4.4 refers to the potential for stormwater to cause erosion of daily and 
intermediate cover of the landfill. Specifics of erosion control on the final cover will be 
proposed and evaluated when the Final Closure Plan is submitted prior to closure of the 
landfill per Title 27 requirements. The term “vegetation-free intermediate cover” means 
cover material such as clean soil that itself does not contain vegetation or other materials 
that would negatively affect the performance of the cover material. Typically, 
intermediate covers are seeded for erosion control after placement.  
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Comment Letter HH: Robert L. Koch, M.D. 
HH-1. The commenter confuses current in-place volume (13.9 million cubic yards as of May 14, 

2004) and the applicant’s statement regarding their calculation of the total volume 
capacity of the permitted landfill, which they claim to be 25 million cubic yards, based on 
their calculation of volume as represented by a set of drawings of the landfill’s final 
grades. As noted by the commenter, the permitted volume of the landfill is 19.1 million 
cubic yards. This figure includes total permitted volume of waste plus daily and 
intermediate cover, but not final cover, as discussed in Master Response 12 in the FEIR. 
See further discussion in Master Response 107 in the current document. 

HH-2. Please refer to the prior response. The currently permitted landfill volume is 19.1 million 
cubic yards, not including final cover. With final cover, the total volume is approximately 
20.5 million cubic yards. The applicant’s proposal is to increase total volume, including 
cover, to 34,774,000 cubic yards, an increase of approximately 75% of the current 
permitted volume. See further discussion and table in Master Response 107 in the current 
document. 

HH-3. ESA, the EIR consultant, has conducted independent calculations of permitted and 
proposed site life. calculations were reviewed by a registered Professional Engineer with 
expertise in landfill design and construction. See Table MR104-4 in Master 
Response 104 in Chapter 2, and also Master Response 107. 
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Comment Letter II: Martin J. Lawler 
II-1. Please refer to Master Response 106 in this document. 

II-2. A rise in the groundwater table would not affect the ability of the leachate collection 
system (LCRS) to maintain a hydraulic gradient toward the collection trench and wells, 
although additional pumping, and consequently additional storage capacity, may be 
required.  

 The degree of change in the LCRS pumping regime or impoundment capacity that may 
be needed depending upon future sea level rise is, at this time, speculative and therefore 
beyond the scope of an EIR analysis.  

II-3. Please see Master Response 106 in this document. 

II-4. As described in Section 3.4 and Master Response 1 in the FEIR, much of the base of the 
landfill, that is, where refuse contacts the underlying material, is already below sea level, 
and in contact with groundwater. Regarding the ability of the LCRS to protect against 
contamination of ground and surface water, please see the response to Comment E-22 
and Master Response 105 in the current document.  

II-5. Please refer to Master Response 106 in the current document. 

II-6. CCR Title 27 requires landfill owners to plan for and provide financial assurances to 
implement landfill closure and post-closure maintenance. The post-closure maintenance 
period must extend as long as the wastes pose a threat to water quality (CCR Title 27 
§20950(a)(1)). See also the discussion global climate change and sea level rise in Master 
Response 106 of this document.  

II-7. The eastern edge of the landfill is set back from adjacent San Antonio Creek. If the levee 
needs to be raised, the expansion would occur from the top of the existing levee and 
inboard. If area inboard of the existing levee is required for expansion, any material such 
as refuse excavated and not appropriate for use in levee construction would be removed 
and likely placed within the active landfill. Refinements to Mitigation Measure 3.5.6 (see 
Measure 3.5.6d) described in Master Response 106 of this document would ensure that 
any stability issues associated with levee construction are addressed through appropriate 
planning, design, and engineering.  

II-8. Potential impacts on ground and surface water quality are extensively analyzed in 
sections 3-4 and 3-5 of the FEIR. See also Master Responses 1, 13, and 14 in the FEIR, 
and in, in the current document, the response to Comment E-22 and Master 
Responses 105, 106, and 109. The commenter’s reference to “a dump filled with toxic 
chemicals” is unclear and probably erroneous; the EIR authors have not, in their 
extensive review of landfill documents, found evidence of toxic chemicals having been 
disposed at the Redwood Landfill, other than in incidental quantities; nor have tests of 
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leachate and groundwater revealed high concentrations of toxic constituents. The 
commenter provides no evidence to suggest otherwise. 

II-9. The EIR authors are cognizant of the potential catastrophic consequences of global 
warming. A sea level rise of 10-20 feet would not only inundate the low lying portions of 
the Redwood Landfill, leaving as an island the higher portions of the fill structure; but 
would also turn Petaluma Marsh into a shallow bay, would drown thousands of acres of 
low lying land all around the San Francisco Estuary, causing widespread ecological 
change, disruption of populations, and destruction of built environments and 
infrastructure. Water quality problems would be of almost unimaginable scope, as 
industrial and public works facilities, refineries, contaminated lands, roadways, and 
residential areas are inundated. Water quality issues related to inundation of the landfill, 
in this context, would constitute a minor contribution to an enormous problem. Also see 
the discussion global climate change and sea level rise in Master Response 106 of this 
document. 

II-10. As stated in the response to Comment KK-6 in Volume II of the FEIR, the environmental 
impact analysis does consider inhabitants and natural environments in Sonoma County. 

II-11. Please refer to the responses to the previous comments by this commenter. 

II-12. Regarding sea level rise, please see Master Response 106. 
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Comment Letter JJ: David Mathison 
JJ-1. This letter repeats Comment Letter R. Please refer to the responses to that comment 

letter. 
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Comment Letter KK: Carol Nelson 
KK-1. The development of Redwood Landfill as a regional landfill is discussed in Master 

Response 19 in the FEIR. The landfill is already permitted to be built to a maximum 
height of 166 feet. 

KK-2. Increased risks to ground water are discussed in section 3.4 of the FEIR. Increased air 
contamination is discussed in section 3.2 and Master Response 11 of the FEIR. See also 
Master Response 112 of the current document. 

KK-3. Increased air contamination and increased health risks are discussed in section 3.2 and 
Master Response 11 of the FEIR. 

KK-4. Comment noted. Please see response to Comment I-4. 

KK-5. Potential contamination of groundwater is discussed in section 3.4 of the FEIR. The 
“permanent pool of contaminated water” alluded to by the commenter is discussed in 
Master Response 1 in Volume II of the FEIR. See also Master Response 105 of this 
document. 

KK-6. Dynamic stability of the landfill is discussed in Impact and Mitigation Measure3.4.1 and 
in Master Response 22 in the FEIR. See also Master Response 108 in the current 
document. 

KK-7. Regarding levees, please refer to Master Response 106 in this document. 

KK-8. Regarding global warming, see Master Response 106 and the response to Comment II-9 
in this document. 

KK-9. For further discussion of traffic issues, please refer to Master Response 101 in the current 
document. See also the discussion of traffic for the Mitigated Alternative in Master 
Response 104 of this document. 

KK-10. Please see the response to Comment C-13 in this document. 

KK-11. Please see Master Response 103 in this document. 

KK-12. Comment noted. 



gjx
Text Box
Comment Letter LL

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Text Box
7

gjx
Text Box
5

gjx
Text Box
2

gjx
Text Box
6

gjx
Text Box
4

gjx
Text Box
3

gjx
Text Box
1



3. Comments on the FEIR and Responses to Comments 
 

Redwood Landfill Final Environmental Impact Report 3-239 ESA / 200238 
Response to Comments Amendment March 2008 

Comment Letter LL: Garril Page 
LL-1. Containment of leachate is evaluated thoroughly in the FEIR. In the FEIR see Impacts 

and Mitigation Measures 3.4.6, 3.4.7, and 3.4.8; and Master Responses1, 7, 13, and 14. 
See also the response to Comment E-22 and Master Responses 105 and 109 in the current 
document. 

LL-2. Traffic impacts and mitigation measures are discussed in section 3.10 of the FEIR. See 
also Master Response 101 in the current document, and the discussion of traffic under the 
Mitigated Alternative in Master Response 104 of the current document. 

LL-3. Increased risk of cancer caused by increased release of toxic air contaminants is 
discussed in Impact 3.2.8 and Master Response 11 in the FEIR. Please note that the 
Mitigated Alternative, as discussed in Master Response 104 of this document, would 
substantially reduce the release of toxic air contaminants, relative to the applicant’s 
proposed project. 

LL-4. The comment is unclear regarding the particular exemptions to state law being 
considered. Regarding the engineered alternative to the 5-foot separation from 
groundwater requirement, please see Master Response 1 in the FEIR and the response to 
Comment E-22 in the current document. Regarding recycling, please see the discussion 
of the Mitigated Alternative in Master Response 104 of this document. 

LL-5. Regarding waste minimization, please see the discussion of the Mitigated Alternative in 
Master Response 104 of this document. See also Mitigation Measure 3.6.4b in the FEIR. 
Regarding the goal in the County’s recently-adopted Marin Countywide Plan Update that 
includes the concept of zero waste, see Comment C-13 in this document. 

LL-6. This comment addresses the merits of the project, not the EIR analysis. 

LL-7. This comment addresses the merits of the project, not the EIR analysis.  
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Comment Letter MM: Emeigh Poindexter 
MM-1. This letter repeats Comment Letter R. Please refer to the responses to that comment 

letter. 
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Comment Letter NN: Lisa C. Ridge 
NN-1. This letter repeats Comment Letter R. Please refer to the responses to that comment 

letter. 



gjx
Text Box
Comment Letter OO

gjx
Line

gjx
Line

gjx
Text Box
2

gjx
Text Box
1



gjx
Text Box
Comment Letter OO

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Line

gjx
Text Box
6

gjx
Text Box
5

gjx
Text Box
4

gjx
Text Box
3

gjx
Text Box
2

gjx
Text Box
8

gjx
Text Box
7



gjx
Text Box
Comment Letter OO

gjx
Line

gjx
Line

gjx
Line

gjx
Text Box
11

gjx
Text Box
10

gjx
Text Box
9



3. Comments on the FEIR and Responses to Comments 
 

Redwood Landfill Final Environmental Impact Report 3-250 ESA / 200238 
Response to Comments Amendment March 2008 

Comment Letter OO: Molly D. Roth 
OO-1. This comment addresses the merits of the project, not the EIR analysis. 

OO-2. Due process requires the County to consider the applicant’s proposal, once deemed 
complete. The EIR has no bias toward the applicant, provides an objective analysis of the 
proposed project and a range of reasonable alternatives to the project, and, in accordance 
with CEQA, when potentially significant impacts are identified, feasible mitigation 
measures are specified to reduce the severity of these impacts. Economic analysis of the 
proposed project is beyond the scope of this EIR. 

OO-3. Many of the impacts of the project, as originally proposed, stem from increased levels of 
waste intake. The applicant’s revised proposal has resulted in a decrease in some of these 
impacts. See especially Master Response 16 in the FEIR. The commenter is referred to 
the discussion of the Mitigated Alternative in Master Response 104 of the current 
document; the Mitigated Alternative further reduces project impacts associated with the 
project. 

OO-4. If the County Environmental Health Services Division approves the project, it would 
have to do so with a statement of overriding considerations, as required by CEQA 
Guidelines §15093: 

 15093. Statement of Overriding Considerations 
(a) CEQA requires the decision-making agency to balance, as applicable, the 

economic, legal, social, technological, or other benefits of a proposed project 
against its unavoidable environmental risks when determining whether to 
approve the project. If the specific economic, legal, social, technological, or 
other benefits of a proposed project outweigh the unavoidable adverse 
environmental effects, the adverse environmental effects may be considered 
“acceptable.” 

 
(b) When the lead agency approves a project which will result in the occurrence 

of significant effects which are identified in the final EIR but are not avoided 
or substantially lessened, the agency shall state in writing the specific reasons 
to support its action based on the final EIR and/or other information in the 
record. The statement of overriding considerations shall be supported by 
substantial evidence in the record.  

OO-5. Comment noted. Please see response to Comment I-4. 

OO-6. Please refer to the responses to Comments E-22 and I-5 

OO-7. Please refer to Master Response 106. 

OO-8. Please refer to Master Response 101. 

OO-9. Please refer to Master Response 103. 
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OO-10. Please refer to Master Response 18 in the FEIR and to Master Response 111 in the 
current document. 

OO-11. This comment addresses the merits of the project, not the EIR analysis. 
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Comment Letter PP: Don Schwartz 
This letter repeats Comment Letter R. Please refer to the responses to that comment letter. 
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Comment Letter QQ: Eleanor Sluis 
QQ-1. Land use is discussed in Section 3.6 of the FEIR. See also Master Response 10 in the 

FEIR. The remainder of this comment letter substantially repeats Comment Letter R. 
Please refer to the responses to that letter. 
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Comment Letter RR: Nancy Spencer 
RR-1. Regarding odors, please refer to Impact and Mitigation Measure 3.2.9 and Master 

Response 15 in the FEIR. Regarding seismic stability of the landfill, please see Impact 
and Mitigation Measure 3.4.1 and Master Response 22 in the FEIR, and Master 
Response 108 in the current document. Regarding flooding, please see Impact and 
Mitigation Measure 3.5.6 in the FEIR, and Master Response 106 in the current document. 
The remainder of this comment addresses the merits of the project, not the EIR analysis 
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Comment Letter SS: Jack Watson 
SS-1. The commenter refers to the health effects described for Respirable Particulate Matter 

described on page 3.2-14 of the FEIR. The actual FEIR text does not refer to landfills in 
particular but rather exposed surfaces in general. 

SS-2. Project-related emissions of criteria air pollutants and toxic air contaminants are 
discussed in section 3.2 of the FEIR. See also the response to Comment V-2 in the 
current document. There is no likelihood that emissions from this project could make the 
Bay Area Air Basin non-attainment for NO2 or SO2. 

SS-3. Landfill gas emissions are discussed in Impact and Mitigation Measure 3.2.5 in the FEIR. 
See also Appendix D-1 in the FEIR. Regarding greenhouse gas emissions, see Master 
Response 112 of the current document. 

SS-4. Regarding odors, please refer to Impact and Mitigation Measure 3.2.9 and Master 
Response 15 in the FEIR. The commenter’s statement that explosion hazards would 
increase with an earthquake are unsubstantiated. The seismic stability of the landfill is 
discussed in FEIR Section 3.4 and Master Response 22 and in Master Response 108 in 
this document. State landfill regulations (Title 27 CCR) require that the landfill’s landfill 
gas collection system also meet seismic standards. Siting and design standards in 
Chapter 3, Criteria for All Waste Management Units, Facilities and Disposal Sites, 
require Class III landfills to be designed “to withstand the maximum probable earthquake 
without damage to the foundation or to the structures which control leachate, surface 
drainage, or erosion, or gas.” (27CCR Section 20370(a)(5). Gas monitoring and control 
requirements specify additional standards for the design and installation of the gas 
collection system. Slope stability of the landfill is the focus of the seismic analysis since 
that is the component proposed to be changed under the proposed project. The adequacy 
of the slope design (as discussed in referenced FEIR sections) in combination with state 
standards contained in Title 27 help reduce explosion hazards in the event of a major 
earthquake.  

SS-5. Seismic stability of the landfill is discussed in Impact and Mitigation Measure 3.4.1 and 
Master Response 22 in the FEIR, and Master Response 108 in the current document.  

SS-6. As discussed in Master Response 19 of the FEIR, most of Marin County’s waste is 
disposed of at Redwood Landfill (78 percent in 2002). Site life is discussed in Master 
Response 21 in the FEIR and in Master Response 107 in the current document.  
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Comment Letter TT: Cinthia Williamson 
TT-1. This letter repeats Comment Letter R. Please refer to the responses to that comment 

letter. 
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Comment Letter UU: David and Leaigh Ann Witter 
UU-1. This comment only obliquely refers to the EIR analysis, and addresses the merits of the 

project. 
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Comment Letter VV: M. Douglas Woodring 
VV-1. Please refer to Master Response 19 in the FEIR for discussion of development of 

Redwood Landfill as a regional landfill, and Master Response 9 regarding origin of 
wastes arriving at the landfill. Regarding air quality and associated health risks, see 
Section 3.2 of the FEIR. Regarding potential contamination of groundwater and risk from 
earthquakes, see section 3.4 of the FEIR; see also Master Responses 105 and 108 of the 
current document. For a discussion of potential flooding, see Impact 3.5.6 in the FEIR. 
See also Master Response 106 in the current document.  

VV-2. For further discussion of potential traffic impacts, see Master Response 101 in this 
document. 

VV-3. Please see Master Response 103. 

VV-4. Comment noted. 
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Comment Letter WW: David M. Yearsley 
WW-1. This comment is preamble to those that follow. Regarding the alleged inadequacy of the 

EIR, the FEIR is consistent with the CEQA statute, Guidelines, case law, and current 
standards of practice.  

WW-2. Please see Master Responses 105 and 109. 

WW-3. As described on page 2-13 of the FEIR, currently permitted bench widths are 25-100 feet 
at 15 foot intervals. The applicant’s proposal is to change this to 25 foot width at 50 foot 
intervals. In December 2004 the LEA issued a letter to RLI regarding the agency’s 
observation of a section of landfill slopes constructed consistent with proposed (3:1) 
slopes rather than the currently permitted profile of 4:1 (horizontal to vertical) slopes 
with bench intervals at 15 feet. The LEA subsequently noted on the LEA Inspection 
Report for that month (12-22-04) that landfill operations staff has suspended placing 
waste according to the proposed fill plan. Regarding erosion of the landfill surface, see 
Impacts and Mitigation Measures 3.4.4. and 3.5.7 in the FEIR. Terraces are currently 
sloped to drainage inlets (plastic piping) that flow down the slope. Similar drainage inlets 
would occur as the landfill increases in height. Mitigation Measure 3.4.4d in the FEIR 
requires the applicant to provide a drainage report demonstrating the drainage control 
facilities meet Title 27 requirements before project implementation. 

WW-4. The applicant is not proposing a change in the currently planned post-closure land use, 
that is, non-irrigated open space. 

WW-5. Please see Mitigation Measure 3.5.6 in the FEIR and Master Response 106 in the current 
document. 

WW-6. Please see Master Response 102. 

WW-7. As noted in the FEIR, the applicant is not proposing to change currently permitted hours 
of operation. The potential for increased levels of nighttime activity are addressed in 
Impact 3.1.5 in the FEIR, and in Master Response 102 in the current document. 

WW-8. Regarding requirements for post-closure maintenance of landfills, see the response to 
Comment II-6 in this document.  
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CHAPTER 4 
Text Changes to the FEIR 

The following text changes are made to the Final Environmental Impact Report. These include 
both the text changes made in Sections 2 and 3 of this document in response to comments, and 
staff-initiated text changes and corrections to errata. Additions to text in this section are 
underlined, and deletions to the text are indicated with strike-through lines. 

Aesthetics (Section 3.1) 
Mitigation Measure 3.1.6, on page 3.1-18 of the FEIR, is amended as follows: 

Mitigation Measure 3.1.6e: Any changes to procedures or practices in the approved 
project must be reported to and approved (with conditions of approval, as appropriate) by 
the appropriate oversight agency.  

  

Air Quality (Section 3.2) 
 The final paragraph on page 3.2-4 of the FEIR is amended as follows:  

 Pursuant to the 1990 federal Clean Air Act Amendments, the U.S. EPA classified air basins 
(or portions thereof) as either “attainment” or “nonattainment” for each criteria air 
pollutant, based on whether the national standards had been achieved. The project site lies 
within the San Francisco Bay Area Air Basin (Air Basin), which the U.S. EPA recently 
reclassified as nonattainment for ozone, precursors of which would be emitted by project-
generated vehicle traffic and landfill operation. In June 2004, the Bay Area was designated 
as a marginal nonattainment area of the national 8-hour ozone standard. The national 
1-hour ozone standard was revoked by U.S. EPA on June 15, 2005. The Air Basin is 
classified as an attainment area for carbon monoxide, sulfur dioxide and lead (which would 
not be substantially emitted by the proposed project) and is unclassified for the national 
24-hour PM-10 standard respirable particulate matter (which would be emitted primarily by 
project construction activities and vehicle travel over unpaved surfaces) and nitrogen 
dioxide (CARB, 2002). “Unclassified” is defined by the Clean Air Act Amendments as any 
area that cannot be classified, on the basis of available information, as meeting or not 
meeting the national primary or secondary ambient air quality standard for the pollutant. 
The Air Basin status in 2006 is nonattainment for the state 24-hour PM-10 standard and 
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nonattainment for the state annual PM-10 and PM-2.5 standards. The Air Basin is 
attainment for the national average PM-10 and PM-2.5 standards and the national 24-hour 
standards. 

  

Table 3.2-2 on page 3.2-13 and the last paragraph on page 3.2-12 of the FEIR have been revised 
as follows:  

 The BAAQMD’s monitoring station located closest to the project site is in the City of San 
Rafael, roughly 15 miles south of the project site. The San Rafael station measures ozone, 
carbon monoxide, and PM-10, which are summarized below for the years 1997 through 
2005 (Tables 3.2-2a and 3.2-2b). The only station in Marin County that measures PM-2.5 is 
in Point Reyes. Data from the Point Reyes station is summarized for the years 2002 through 
2005 in Table 3.2-2b. Data collected at thesethis stations is considered to be generally 
representative of air quality in the region surrounding the project site. Table 3.2-2 
summarizes the highest annual concentrations of ozone, carbon monoxide, and PM-10 for 
the most recent years available (1997-2001) and compares ambient air pollutant 
concentrations with the state standards, which are more stringent than the corresponding 
national standards. The health effects of each of these pollutants, and the sources and 
concentrations of these pollutants are discussed below. 

TABLE 3.2-2a 
SAN RAFAEL AIR POLLUTANT SUMMARY (1997–2001) 

  
     State   Monitoring Data by Year    
Pollutant     Standardb 1997 1998 1999 2000 2001 
  
San Rafael 
Ozone (O3): 

Highest 1-hr. average, ppma  0.09  0.11 0.07 0.10 0.07 0.09 
 Number of exceedances     1 0 2 0 0 

Carbon Monoxide (CO): 
Highest 1-hr. average, ppm   20  6 6 6 4 5 
 Number of exceedances     0 0 0 0 0 
Highest 8-hr. average, ppm   9.0  2.6 3.3 2.9 2.3 2.4 
 Number of exceedances     0 0 0 0 0 

Particulate Matter (PM-10): 
Highest 24-hr. average, μg/m3  50  72 52 76 40 79 
 Exceedances/Samplesc     2/61 1/61 2/61 0/61 2/61 
Annual Geometric Mean, μg/m3  3020  20 18 19 18 18 

_________________________ 
 
a ppm = parts per million; μg/m3 = micrograms per cubic meter. 
b State standard, not to be exceeded. 
c PM-10 is usually measured every sixth day (rather than continuously like the other pollutants). “Exceedances/ samples” indicates the 

number of exceedances of the state standard that occurred in a given year and the total number of samples that were taken that year. 

NOTE: Values shown in bold type exceed the applicable standard. 

SOURCE: California Air Resources Board (CARB), www.arb.ca.gov/adam, 2002. 
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Table 3.2-2b has been inserted into the FEIR, page 3.2-13, as follows; no underlining is used in 
order to make the table more easily legible: 

TABLE 3.2-2b 
SAN RAFAEL AIR POLLUTANT SUMMARY (2002–2005) 

  
        Monitoring Data by Year     
Pollutant    Standardb 2002 2003 2004 2005 
  
San Rafael Monitoring Station 
Ozone (O3): 
Highest 1-hr. average, ppma    0.077 0.087 0.091 0.081 
  Days over State Standard  0.09  0 0 0 0 
 Days over National Standard 0.12  0 0 0 0 
 
Highest 8-hr average, ppm    0.056 0.067 0.063 0.059 
 Days over National Standard 0.08  0 0 0 0 
 
Carbon Monoxide (CO): 
Highest 8-hr. average, ppm    2 2 2 2 
  Days over State Standard  9.0  0 0 0 0 
 Days over National Standard 9.0  0 0 0 0 
      
Particulate Matter (PM-10): 
Highest 24-hr. average, μg/m3   73 41 52 39 
 Days over State Standard  50  3 0 1 0 
 Days over National Standard 150  0 0 0 0 
State Annual Average, μg/m3  20  22 18 18 17 
 
Point Reyes Monitoring Station 
Fine Particulate Matter (PM-2.5): 
Highest 24-hr. average, μg/m3   70 32 52 43 
 Days over National Standard 65  NA NA NA NA 
State Annual Average, μg/m3  12  NA NA NA NA 
_________________________ 
 
a ppm = parts per million; μg/m3 = micrograms per cubic meter. 
b State and National standards, not to be exceeded. 
c PM-10 is usually measured every sixth day (rather than continuously like the other pollutants).  
 
NOTE: Values shown in bold type exceed the applicable standard. NA = Data is Not Available 
 
SOURCE: California Air Resources Board (CARB), www.arb.ca.gov/adam, 2006. 
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Table 3.2-6 on Page 3.2-30 of the FEIR is amended as follows: 

TABLE 3.2-6 (revised) 
INCREASES IN EMISSIONS OF CRITERIA AIR POLLUTANTS FROM THE PROJECT 

(without mitigation measures) 

Emissions (pounds per day) 
Emission Source Impact CO ROG NOx PM-10 

Construction Activities 3.2.1    NQ 

On-Road Vehicles 3.2.2  207 6 123 16 

Off-Road Equipment  3.2.2 20 7 118 3 

Fugitive Dust from LF operations 3.2.4    375 

Fugitive Landfill Gas 3.2.5  12  -- 

Flare Emissionsa 3.2.5 NQ 132 1 9 NQ 40 NQ 11 

Composting/Co-Composting 3.2.6 -- 105 -- -- 

Sludge as ADC and Disposed 3.2.7  18   

Sludge Air Drying 3.2.10 -- 150 --  

Designated waste disposal in Area Ga 3.2.13 -- NQ NQ NQ 
      
      
TOTAL QUANTIFIED EMISSIONS  227 359 262 271 242 282 394 405 

BAAQMD Significance Criteria  550 80 80 80 

Countywide Totalb  246,400  44,420  37,400  15,740  

Quantified Project Emissions as a % of 
Countywide Emissions  

0.09% 
0.15% 

0.59% 
0.61% 

0.65% 
0.75% 

2.50% 
2.57% 

______________________________ 
 
Key: 

NQ = Not Quantified 
Bolded values are in excess of applicable standard. 
Underline and strikeout changes are relative to values presented in the FEIR 

 
a Landfill gas flare and other combustion emissions, and designated waste emissions, could not be quantified due to insufficient 

information from the applicant. 
b Countywide emissions totals were obtained from CARB’s 2001 Estimated Annual Average Emissions Inventory for Marin County, 

available on CARB’s website at www.arb.ca.gov. 
 
SOURCE: Environmental Science Associates, California Air Resources Board 
 

 

  

Mitigation Measure 3.2.2 on page 3.2-31 of the FEIR is amended as follows:  

Mitigation Measure 3.2.2b: The project applicant shall use ultra-low sulfur fuel (with low 
sulfur and low aromatic content) in combination with a fuel additive (such as Puri-NOx) in 
all diesel-powered off-road equipment to minimize NOx emissions to the extent that these 
materials are available to Bay Area transit agencies and may be commercially available 
purchased by the to Redwood Landfill as well. Products such as this can reduce NOx 
emissions by roughly 14 percent. 
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Mitigation Measure 3.2.2c: As off-road equipment ages and requires replacement, the 
project applicant can be expected to purchase new equipment that incorporates technology 
that meets more stringent emission standards mandated by CARB. Alternatively, the 
project applicant may purchase electrically-powered equipment, or equipment fueled by an 
alternative, less-emitting fuel (e.g., liquefied natural gas [LNG] or compressed natural gas 
[CNG]). Use of alternative fuel engines can be expected to achieve a reduction in NOx 
emissions of at least 37 percent. At the time of replacement, Tthe applicant shall purchase 
of new equipment that meets then-current emission and pollution control standards.shall be 
limited to that which is available on the market at the time of replacement. 

Mitigation Measure 3.2.2e: The project applicant shall require all diesel trucks and 
equipment on-site to limit engine idling to three minutes or less. 

  

Mitigation Measure 3.2.5 on page 3.2-38 of FEIR is amended as follows:  

Mitigation Measure 3.2.5f: Within two years of project approval, the applicant will 
develop a Greenhouse Gas Reduction plan that demonstrates how the landfill will achieve 
by 2020 a reduction in annual GHG emissions such that emissions are no greater than 15 
percent below 1990 levels. This will include but is not limited to development of additional 
landfill gas-to-energy production capacity; use of alternative fuels in on-site equipment and 
in truck fleets, increased diversion of organic material from landfill disposal and use as 
landfill cover material, increased recycling, development of other on-site renewable energy 
generation capacity, and carbon offsets. The plan will include cost estimates for GHG 
reduction measures and identify funding sources, including but not limited to tip fee 
increases. The plan will include an implementation schedule that demonstrates substantial 
GHG emission reductions prior to the 2020 deadline, including implementation of “early 
action” measures that may be implemented within two years of plan approval. The plan 
will include an updated inventory of projected GHG emissions and an updated estimate of 
GHG emissions in 1990. The plan will be subject to review and approval by Marin County 
Community Development Agency and the Bay Area Air Quality Management District.  

Mitigation Measure 3.2.5g: Following closure of the landfill, the applicant shall continue 
to operate, maintain, and monitor the landfill gas collection and treatment system as long as 
the landfill continues to produce landfill gas, or until it is determined by the BAAQMD that 
emissions no longer constitute a considerable contribution to greenhouse gas emissions, 
whichever comes first. Because the landfill will continue to produce substantial quantities 
of landfill gas well beyond the 30-year post-closure maintenance period specified in the 
JTD, the applicant shall prepare a revised Preliminary Post-Closure Maintenance Plan that 
plans for and provides financial assurances for operation, maintenance, and monitoring of 
the landfill gas collection and treatment system for an indefinite period.  

  

Mitigation Measure 3.2.8 on page 3.2-46 of FEIR is amended as follows:  

Mitigation Measure 3.2.8c: New federal regulations for offroad diesel equipment were 
promulgated in May 2004. These regulations require that, starting in 2010, new equipment 
will have to reduce emissions of NOx and diesel PM by about 90%. However, any 
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equipment already in use at the time of the new regulation would be grandfathered and 
would not have to meet the new emissions limits. Since this equipment can operate for 
many years before needing replacement, future emissions would be at a higher rate. If 
Mitigation Measures 3.2.2a-d (as revised in this FEIR) are adopted on the existing 
equipment, diesel PM emissions from off-road equipment can be reduced to levels that are 
less than significant. Some of the measures specified to reduce NOx emissions, such as the 
use of natural gas as an alternative fuel, would also reduce diesel PM emissions. Use of 
alternative fuels can reduce fine PM emissions by as much as 90 percent, and electrically-
powered equipment does not emit any diesel PM. Alternatively, all off-road diesel 
equipment at the site could be retrofitted with diesel particulate traps that are capable of 
removing over 85 percent of the diesel PM emissions, and since diesel equipment with 
diesel PM traps must use ultra low sulfur fuel, this would also reduce NOx emissions 
though this in itself would not reduce NOx emissions. Therefore, the incremental health 
risk associated with offroad diesel equipment would be reduced from 18 in a million to 2.7 
(with diesel PM traps) or less (with electric or natural gas fueled engines) new cancer cases 
for every million people exposed. 

Also, the Level of Significance after Mitigation discussion (page 3.2-46 of FEIR) has been 
revised accordingly: 

Level of Significance After Mitigation 

Mitigation Measure 3.2.8c will reduce this impact to a less-than significant level, with an 
incremental health risk from offroad diesel equipment of 2.7 or less in a million and a total 
combined incremental health risk from all sources of 4.7 or less new cancer cases for every 
million people exposed. Mitigation Measure 3.2-8d will further reduce the significance of 
this impact. 

  

Biological Resources (Section 3.3) 
Mitigation Measure 3.3.4 on page 3.3-22 of the FEIR is amended as follows: 

Mitigation Measure 3.3.4a: Levee reconstruction work during the California clapper rail 
nesting season (February 1 – August 31) shall be avoided, unless surveys by a qualified 
biologist with a current federal scientific take permit for California clapper rail indicate that 
black or California clapper rails are not nesting within 500 700 feet of the work area. The 
surveys should be conducted consistent with the current U.S. Fish and Wildlife Service 
survey protocol for California clapper rail. Furthermore, the surveys should be conducted to 
determine the pair status of any observed individuals, local habitat use, and location of 
nests (if any) to within at least 30 feet. If nesting California clapper rails are found or 
highly suspected, one of the following measures should be implemented: 

(a) No construction activities should be conducted within 700 feet of a known or 
suspected California clapper rail nest; or  

(b) Construction activities that must occur within 700 feet of a known or suspected 
California clapper rail nest should not be conducted until between September 1 and 
January 31. 
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Proper precautions shall be taken to confine the necessary disturbances to the smallest area possible. 
Although salt marsh harvest mice were absent from the landfill in 1992, they should be considered 
potentially present during high tides, when mice may use the outer levee slope as a refuge. Care 
should be taken to avoid construction that disturbs the outer levee bank during spring tides. 
 

Mitigation Measure 3.3.4b: Levee reconstruction work throughout the year (regardless of 
time) should be conducted consistent with the following provisions to address potential 
impacts to California clapper rail and salt marsh harvest mouse:  

(a) No construction activities should be conducted any earlier than 1.5 hours after sunrise 
and any later than 1.5 hours prior to sunset (to address the crepuscular activity peaks 
of this taxon); 

(b) No construction activities should be conducted 1.5 hours prior to or 1.5 hours after 
high tides that are of sufficient elevation to flood the adjacent middle intertidal marsh 
(when clapper rails and salt marsh harvest mice may need to seek refuge in high 
intertidal marsh or upland from rising tidal waters); and 

(c) Upon completion of the construction activities all disturbed soils in marsh habitat 
shall be winter stabilized to prevent erosion and allow for passive restoration of 
brackish marsh vegetation. 

  

Mitigation Measure 3.3.5 on page 3.3-23 of the FEIR is amended as follows: 

Mitigation Measure 3.3.5a: Bird deterrent practices and Compost machinery, including 
tubgrinders, trammel screens, and windrow turners, and other composting equipment 
capable of generating high noise levels shall be positioned operated to assure that noise 
levels do not exceed 76 dBA at the marsh boundary east of the levee during the California 
clapper rail nesting season (February 1 – August 31). Furthermore, the existing screening 
between the composting area and the marsh shall be maintained in place to minimize line-
of-sight views of composting activities from the adjacent low intertidal marsh. See also 
Mitigation Measure 3.7-3. 

Mitigation Measure 3.3.5b: If landfill activities, including but not limited to bird deterrent 
practices, are to take place in Areas A or B during the California clapper rail nesting season 
(February 1 – August 31), they must be preceded by either (1) a biological survey to 
determine presence or absence of California clapper rail nests in the marsh area adjacent to 
the landfill (consistent with Mitigation Measure 3.3.4) or (2) a noise study to determine 
noise levels from landfill operations at the marsh boundary. Landfill activities may proceed 
in these areas during the nesting season only if it is determined that nests are not present, or 
that sound levels at the marsh boundary are below 76 dBA. Furthermore, if landfill 
activities are to take place in these areas during the nesting season, and surveys do not 
support a finding of absence of California clapper rail in the intertidal marsh adjacent to the 
landfill, visual screening shall be implemented at the top-of-slope of the active fill area 
(i.e., at the edge of the fill plateau) to minimize line-of-sight views from the adjacent 
intertidal marsh. It should be noted that this fence will need to be continually moved to the 
new edge of the fill plateau as the active fill area increases in height. 
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Geology, Soils, and Seismicity (Section 3.4) 
Mitigation Measure 3.4.1 on page 3.4-20 of the FEIR is amended as follows: 

Mitigation Measure 3.4.1d: Prior to issuance of a Solid Waste Facility Permit for the 
project as proposed, the applicant shall perform additional seismic slope stability analyses 
to determine if the design of the landfill is adequate to withstand the Maximum Probable 
Earthquake during interim (short-term) conditions, in accordance with California Code of 
Regulations Title 27. The selection of the Maximum Probable Earthquake and the analyses 
themselves shall be subject to peer review by a geotechnical engineer. If the results of the 
analyses indicate an insufficient factor of safety or an excessive degree of seismically-
induced deformation, the applicant shall prepare and submit a revised design for the landfill 
and demonstrate that the design meets the seismic stability requirements of Title 27. The 
revised design shall be subject to peer review by a geotechnical engineer. 

  

Mitigation Measure 3.4.2 on page 3.4-24 is amended as follows: 

Mitigation Measure 3.4.2e: The geotechnical monitoring program shall include 
monitoring the rate of Bay Mud consolidation due to the weight of the overlying waste by 
the following method. The elevation of the bottom of LCRS riser LS1 located in Area G 
shall be recorded immediately before, and then periodically after, each lift of waste is 
placed in Area G. The observed rate of settlement will be compared with the predicted rate 
of settlement. The supervision, reporting, and remedial action elements of Mitigation 
Measures 3.4.2b through 3.4.2d shall also apply to this consolidation monitoring. 

  

Mitigation Measure 3.4.4 on page 3.4-27 is amended as follows: 

Mitigation Measure 3.4.4e: To ensure that raw yardwaste used for erosion control on 
landfill side slopes does not become a source for the spread of invasive weed species into 
the adjoining marsh, Redwood Landfill shall undertake an invasive weed monitoring and 
control program. At the least, this program will consist of the following: 

1. Conduct a baseline survey of areas of the landfill where yardwaste has been applied 
for erosion control, and of the perimeter of the landfill, to determine the presence and 
extent of invasive weed species already established, if any; 

2. Remove invasive weeds that become established on the landfill property and monitor 
annually for removal; 

3. If after monitoring it is determined that use of raw yardwaste for erosion control at 
the site is not a source of invasive weed species, the frequency of monitoring may be 
reduced and/or the control program discontinued. 

4. Alternatively, Redwood Landfill could substitute composted or heat-sterilized 
yardwaste that does not contain viable weed seeds for raw yardwaste.  
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Mitigation Measure 3.4.7 (beginning on page 3.4-31) is amended as follows:  

Mitigation Measure 3.4.7f: RLI shall update its Leachate Facilities Leak or Spill 
Contingency Plan to accommodate proposed project changes. At a minimum, the revised 
plan shall address the following issues: 

(1) Areas in the Oxbow shown in the existing plan (RLI, 1995b) as the location of the 
contingent leachate pond (Fields 2 and 3 and the narrow strip between the eastern 
edge of the existing leachate pond and Field 5) are proposed under the project to be 
used for composting and co-composting, and Fields 3, 4, and 5 are proposed under 
the project to be used for composting, co-composting, and are “also available for 
Class II leachate impoundments.” The revised leachate contingency plan shall identify 
which area or areas will be used for contingent leachate storage or, alternatively, 
explain/clarify how composting operations and emergency leachate storage will be 
accommodated in the same area. The updated leachate contingency plan shall 
demonstrate that the compost operation shall be isolated from and not affected by use 
of any area as a contingency/emergency leachate impoundment. (Refer to Mitigation 
Measures 3.5.3a, 3.5.3b, and 3.5.3d regarding leachate potentially generated at these 
new composting areas.) 

(2) Because an additional leachate storage/evaporation pond that, according to the 1995 
Leachate Facilities Leak and Spill Contingency Plan (RLI, 1995b), was to have been 
constructed in the summer of 1996 to provide additional pond storage capacity, has 
not been constructed, yet additional capacity has been shown to be needed to prevent 
overflow during especially wet months, the revised plan shall indicate also include 
the reason(s) that the RLI’s plans to provide additional leachate storage capacity. 
evaporation pond is no longer planned or needed, especially in the event of a leak at 
the existing 11-acre leachate pond or malfunction of the leachate vaporator. To 
address revisions to the estimates of the depth and capacity of the existing pond 
reflected in each of the last three annual monitoring reports, the plan shall also 
include an updated calculation of the capacity of the existing pond based on a survey 
of the pond area and depth, conducted by a licensed surveyor. 

(3) With regard to potential overtopping of the leachate pond during periods of extreme 
rainfall, the 1995 plan indicated that pumping directly into San Antonio Creek, if 
leachate water was confirmed to be clean, was the most effective contingency 
measure to quickly evacuate the leachate pond. The updated leachate contingency 
plans shall not rely solely on such a measure for leak or spill contingencies, but shall 
include other contingency measures as discussed under item (1), above (i.e., 
identification of the location of on-site contingent impoundments), that prevent the 
off-site release of leachate. Any such on-site impoundment(s) designated to receive 
leachate shall be constructed to meet applicable state standards for leachate 
impoundments.  

The updated Leachate Facilities Leak or Spill Contingency Plan shall be submitted to the 
LEA and the RWQCB prior to project approval. Approval of use of Oxbow areas for 
composting, other than Field 2, where the applicant commenced composting on a new pad 
in 2005, shall be conditioned upon approval of the updated leachate contingency plan, in 
addition to other relevant approvals required as mitigations in this report.  
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Mitigation Measure 3.4.7g: To more clearly demonstrate the effectiveness of the LCRS 
perimeter trench, RLI shall implement a continuous hydraulic gradient monitoring 
program, through at least one above-average wet season, or until a gradient toward the 
trench is consistently demonstrated (whichever occurs later), through the use of automatic 
devices to measure and record water level (water level loggers) as described herein. All 
such devices will be set to record a measurement at least every 15 minutes:  

• Water level loggers shall be installed and maintained at each of the transects 
currently established to monitor hydraulic gradient.  

• A piezometer transect consisting of one piezometer located within the landfill 
(inboard of the trench), one piezometer within the perimeter trench, and one 
piezometer outboard of the trench shall be constructed in landfill Area F, which 
currently does not have such a piezometer cluster. Water level loggers shall be 
installed and maintained in the newly constructed piezometers and set for continuous 
monitoring. 

• Water level loggers shall be installed and maintained in sand channel monitoring 
wells G-18, MWH-24, MWH-9 and piezometer P-2R.  

• Water level loggers (or stage recorders) shall be installed and maintained in San 
Antonio Creek and one of the sloughs adjacent to the landfill footprint.  

RLI shall compile data recorded by the water level loggers and notify the LEA and RWQCB 
within 14 days in the event that monitoring indicates a gradient away from the trench. If 
monitoring indicates a consistent gradient toward the trench, monitoring results shall be 
reported as part of the facility’s annual Leachate Management and Monitoring Report.  

If monitoring reveals evidence of a gradient away from the trench, RLI shall evaluate the 
potential cause(s) of the reversed gradient and implement measures to remediate the 
problem and provide a consistent gradient toward the LCRS trench. RLI and its 
geotechnical consultant, GeoSyntec, have proposed the following remedial measures if 
monitoring indicates a gradient away from the trench (RLI and GeoSyntec, 2006). 
Remediation measures may include, but would not be limited to, the following:  

• Grading and surface water control features shall be observed to assess the possibility 
that surface water infiltration has occurred. RLI shall implement additional grading, 
piping, or other surface water control features if deemed necessary. 

• Pump inlets shall be lowered at the two nearest sump locations to increase the 
gradient and associated discharge within the trench.  

• If the two preceding measures do not result in resumption of a demonstrated inward 
gradient (toward the LCRS trench), RLI shall install and connect to the existing 
system an additional trench sump and discharge system. 

• If none of the above measures result in a resumption of demonstrated inward gradient 
toward the LCRS trench, RLI shall seek approval from the RWQCB to address the 
situation through an engineered solution such as deepening the extraction trench or 
constructing a subsurface cut-off wall.  
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In addition, if an outward gradient is detected, RLI shall seek direction from the RWQCB 
to determine whether additional water quality or water level monitoring locations or 
methods are required. 

Mitigation Measure 3.4.7h. A backup power generator capable of powering the LCRS 
sump pumps and other basic facilities needed to ensure the continuing effectiveness of the 
landfill’s environmental controls, shall be maintained at the landfill site. Adequate fuel to 
power the generator shall be maintained consistent with all applicable regulations and 
permit requirements.  

Mitigation Measure 3.4.7i: The applicant shall, through historical research and site 
investigations, map the location and dimensions (including depth) of all trench fills located 
at the site. The applicant shall undertake any necessary subsurface investigations to  

ascertain whether any trench fills were excavated into the Pleistocene Alluvium underlying 
the Bay Mud. If not, no further action is required. If so, the applicant shall develop and 
implement a plan to correct this condition. The plan shall be reviewed and approved by the 
RWQCB. The plan may entail: a. installation of leachate extraction wells at sufficient 
frequency and depth within the old trenches to prevent downward migration of leachate 
into the underlying alluvium; b. excavation of all waste from the trench and replacement 
with a liner that meets current regulatory standards; or c. another engineered solution.  

Mitigation Measure 3.4.7j: The applicant shall implement an improved program to 
monitor groundwater within the Pleistocene Alluvium that underlies the Bay Mud. In 
consultation with the RWQCB, the applicant shall locate and install additional wells, 
screened in the alluvium, to augment the existing wells (currently there are 4 wells in the 
alluvium – P-10, P-6B, P-5B, MWH-25R). Since the gradient within the alluvium is tidally 
influenced, the network will include both wells that are in locations that are at least at times 
down-gradient of the landfill, as well as reference wells that are never down gradient of the 
landfill, but which otherwise exhibit similar hydrogeologic characteristics and water 
chemistry. A sufficient number of wells shall be installed to ensure that localized 
inconsistencies in the hydrogeologic system are considered, and that monitoring data 
characterize the quality of groundwater under both reference conditions and that which 
could be contaminated by leachate from the landfill. A sampling and analysis plan, 
including schedule, shall be developed in consultation with the RWQCB, and monitoring 
results will be added to the facility’s semi-annual and annual monitoring reports to the 
RWQCB. If monitoring reveals that contamination is occurring in the alluvium, the 
applicant shall develop a remediation plan. The remediation plan shall be reviewed and 
approved by the RWQCB. Remediation may entail pump and treat methods, treat-in-place 
methods, or other methods approved by the RWQCB. Treatment shall continue as long as 
contamination is present or until a water quality objective established by the RWQCB is 
met. 

Mitigation Measure 3.4.7k: Following closure of the landfill, the applicant shall continue 
to operate and maintain the LCRS, including extraction of fluid from the LCRS trench and 
from interior wells. To demonstrate the effectiveness of the LCRS post-closure, the 
applicant shall verify that one of the following conditions is met: 

1) Demonstrate that the piezometric head in the basal (laterally continuous) leachate is 
no greater than 1 ft MSL; 



4. Text Changes to the FEIR 
 

Redwood Landfill Final Environmental Impact Report 4-12 ESA / 200238 
Response to Comments Amendment March 2008 

2) Demonstrate that the extracted leachate is chemically indistinguishable from the 
groundwater in the vicinity of the landfill. 

Until it can be demonstrated that condition 2 is met consistently over a 3-year period, the 
applicant shall continue to operate and maintain the LCRS, and to maintain and monitor the 
sand channel and Pleistocene Alluvium monitoring wells at the site. Because it may be 
necessary to continue to operate and maintain the LCRS, and to monitor wells beyond the 
30-year post-closure period specified in the JTD, the applicant shall prepare a revised 
Preliminary Post-Closure Maintenance Plan that plans for and provides financial assurances 
for perpetual maintenance of these environmental control and monitoring systems.  

  

Hydrology and Water Quality (Section 3.5) 
Mitigation Measures 3.5.6 on page 3.5-14 of the FEIR is amended as follows: 

Mitigation Measure 3.5.6b: The applicant shall conduct slope stability analyses of the 
recently completed levee upgrades to determine whether the factor of safety is adequate for 
static and dynamic stability. The slope stability analyses shall utilize the methods and factors 
recommended by GeoSyntec (2007d), and shall take into account site-specific differences in 
surface and subsurface conditions. The same analyses shall be applied to designs for future 
levee upgrades. All analyses shall be independently peer reviewed by a Registered 
Geotechnical Engineer at the Applicant’s expense and subject to approval by the LEA or, if 
subsequent work requires a Grading Permit, by the Marin County Department of Public 
Works, or, if a building permit is required, by the Community Development Agency Building 
and Safety Division. If analysis of the recently-completed levee sections reveals that they do 
not meet minimum static factor of safety and seismic performance standards, the applicant 
shall develop a remedial action plan for further levee improvements. Any such plan shall be 
independently peer reviewed by a Registered Geotechnical Engineer at the applicant’s 
expense and subject to approval by the LEA or the Marin County Department of Public 
Works or Community Development Agency Building and Safety Division.  

Mitigation Measure 3.5.6c: The applicant shall re-analyze the stability analysis contained 
in the remedial action plan for the failed levee segment, per the recommendations of 
Treadwell and Rollo’s peer review (Appendix F). All analyses shall be independently peer 
reviewed by a Registered Geotechnical Engineer at the applicant’s expense and subject to 
approval by the LEA, or, if a Grading Permit or a Building Permit is required, by the Marin 
County Department of Public Works or Community Development Agency Building and 
Safety Division, respectively. If the new analysis reveals that the design contained in the 
remedial action plan does not achieve an acceptable static factor of safety and seismic 
performance standard, the applicant shall develop a new design for the levee repair. This 
may require, for example, use of higher sheet piles as a parapet wall along the creek to 
provide flood protection, with the earthen fill and roadway placed at a lower elevation to 
reduce the static load on the Bay Mud. Any new design shall be independently peer 
reviewed by a Registered Geotechnical Engineer and subject to approval by the Marin 
County Department of Public Works. 
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Mitigation Measure 3.5.6d: Within 2 years of project approval, the applicant shall prepare 
and submit to the LEA and the San Francisco Bay Regional Water Quality Control Board a 
plan for long-term flood protection of the site. The plan will include a consideration of 
feasible options for achieving protection from the 100-year flood in the face of rising sea 
level and increased flood frequency and intensity. The plan shall include selection of the 
preferred method or methods for achieving flood protection, and both a schedule and 
financial assurances for their implementation. The engineering basis for the plan shall be 
independently peer reviewed by a Registered Geotechnical Engineer prior to submittal for 
approval. The plan will be drafted and then updated every 5 years during the remaining 
operational life of the landfill and the post-closure maintenance period to ensure that it is 
current with the most recent and broadly-accepted predictions for flood levels, following 
consultation with the U.S. Geological Survey, the San Francisco Bay Conservation and 
Development Commission, and other monitoring agencies that track bay and ocean levels and 
that may provide estimates of mean sea level rise and areas subject to future inundation.  

  

Mitigation Measure 3.5.10 on page 3.5-17 of the FEIR is amended as follows:  

Mitigation Measure 3.5.10b: The operator shall not use ADC, or shall cover it with a 
geosynthetic blanket after application at the working face, Dirt shall continue to be used as 
the cover material Dirt Soil shall continue to be used as the cover material on any day 
preceding closed days (e.g., Saturdays); ADC may continue to be used as the daily cover 
the rest of the week (i.e., Monday through Friday; the landfill is closed on Sunday). 

  

Transportation and Traffic (Section 3.10) 
Table 3.10-5 on page 3.10-10 of the FEIR is amended as follows (for clarity, changes are NOT 
shown in underline and strikeout):  

TABLE 3.10-5 (modified) 
PROJECT VEHICLE TRIP DISTRIBUTION – AM PEAK HOUR 

Number of Vehicles 

Roadway / Turning Movement Direction DSEIR a FSEIR b Now c 

Northbound Highway 101 (south of Access Road) 
– Right Turn from Highway 101 

Inbound 58 26 23 

Southbound Highway 101 (north of Access Road) 
– Diverge from Highway 101 to Access Road Overcrossing 

Inbound 8 4 7 

Southbound Highway 101 (south of Access Road) 
– Merge from Access Road Overcrossing to Highway 101 

Outbound 55 25 22 

–Northbound Highway (north of Access Road) 
 - Right Turn onto Highway 101 

Outbound 8 3 6 

 
 
a Based on a directional split 88%/12% south and north of the site, and an inbound/outbound split of 66/63 project trips.  
b Based on a directional split 88%/12% south and north of the site, and an inbound/outbound split of 30/28 project trips.  
c Based on a directional split 78%/22% south and north of the site, and an inbound/outbound split of 30/28 project trips. 
 
SOURCE: Environmental Science Associates, using data provided by Waste Management (G. Roycroft) 
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CHAPTER 5 
FEIR Response to Comments Amendment 
Preparers 

5.1 FEIR Response to Comments Amendment Authors 
Marin County Community Development Department 
3501 Civic Center Dr. 
San Rafael, CA 94903 

Tim Haddad, Environmental Coordinator 
 
Marin County Environmental Health Services 
3501 Civic Center Drive, Room 236 
San Rafael, CA 94903 

Cynthia Barnard, Supervising Environmental Health Specialist 
Rebecca Ng, Supervising Environmental Health Specialist 
Mark Janofsky, Senior Environmental Health Specialist 
 

5.2 FEIR Response to Comments Amendment 
Consultants 
Environmental Science Associates 
225 Bush Street, Suite 1700 
San Francisco, California  94104 
 

Project Director:  Gary Oates  
Project Manager:  Dan Sicular 
Deputy Project Manager:  Chris Mueller  
Project Description  Dan Sicular, Chris Mueller 
 
Response to Comments:  
Aesthetics:  Chris Mueller 
Air Quality: Paul Miller, Matthew Morales, Robert Vranka 
Biological Resources:  Tom Roberts 
Geology, Soils, and Seismicity: Craig Hall, Kleinfelder Engineers; Linda Liang, 

Ramin Golesorkhi,  and Hadi Yap, Treadwell and 
Rollo; Chris Mueller, Peter Hudson, and Dan 
Sicular; 

Hydrology & Water Quality: Craig Hall, Kleinfelder Engineers; Linda Liang 
and Hadi Yap, Treadwell and Rollo; 
Chris Mueller, Dan Sicular 

Land Use and Planning:  Dan Sicular, Chris Mueller  
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Noise:  Dan Sicular, Paul Miller 
Public Health and Safety:  Chris Mueller 
Public Services and Utilities:  Chris Mueller 
Transportation and Traffic:  Jack Hutchison, P.E. (Registration #T1411) 
Alternatives:   Dan Sicular 
Graphics:  Linda Uehara, Ron Teitel, Lisa Crossett 
Word Processing:  Lisa Bautista, Gus JaFolla 
 
Technical Review of Geotechnical Project Impacts: 
Craig Hall, P.E., Linda Liang, P.E., Hadi Yap, P.E., Ramin Golesorkhi, , Ph.D., G.E., 
Treadwell and Rollo 
 
Review of Project Description: 
John Roberto, John Roberto Associates 

 

5.3 Persons and Organizations Consulted 
List of other people and organizations consulted are provided in the references at the end of each 
section. 
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APPENDICES 
 

A. Letter from Applicant re: Mitigated Alternative 

B. Letter from Applicant re: Responses to Comments on Geotechnical Issues 

C. Letter from Applicant re: Responses to Comments on Air Quality Issues 

D. Revised Mitigated Alternative Air Quality Calculations 

E. Greenhouse Gas Emissions Calculations 

F. Peer Review of Levee Failure Analysis 

G. Peer Review of Slope Stability Analysis for the Mitigated Alternative 
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APPENDIX A 
Letter from Applicant re: Mitigated Alternative 
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Environmental Consultants    3050 Fite Circle     Phone (916) 361-1297 
      Suite 106   FAX (916) 361-1299 
      Sacramento, California 95827   
      www.scsengineers.com 
 
 
 
February 9, 2006 
 
To:  Doug Diemer, Ramin Khany, and Glen Roycroft 
  Waste Management, Inc. 
 
From:  Patrick S. Sullivan 
  SCS Engineers 
 
SUBJECT REVIEW OF COMMENTS ON FINAL ENVIRONMENTAL IMPACT  

REPORT AND RESPONSES TO COMMENTS, REDWOOD 
LANDFILL SOLID WASTE FACILITIES PERMIT  
(SCH No. 1991033042) 

 
At your request, SCS Engineers (SCS) reviewed the comments on the final environmental 
impact report (FEIR) prepared and submitted by the Law Offices of Brent J. Newell, which 
were submitted on behalf of the No Wetland Landfill Expansion (NWLE) group (September 
12, 2005).  Specifically, SCS reviewed any comments pertaining to air quality issues, which 
were detailed in the September 12, 2005 letter from NWLE.  Based on our review, we have 
the following responses to the aforementioned comments: 
 

1. On Page 5 of 24, NWLE indicates that the FEIR fails to provide an adequate 
discussion of applicable federal and state ambient air quality standards.  This issue 
stems from the fact that the new federal standards and attainment designations for the 
Bay Area Air Basin (BAAB) for 8-hour ozone and particulate matter less than 2.5 
microns (PM2.5) were promulgated between the time period of the draft subsequent 
EIR and FEIR.   

 
The importance of these new standards and the attainment designations for the BAAB 
are overstated in NWLE’s comments.  To begin with, the FEIR does list these new 
standards on Table 3.2-1, so the standards are clearly delineated in the document.  
Second, the BAAB has been designated as attainment for the new federal PM2.5 
standard; therefore, no new requirements will be imposed to achieve compliance with 
this standard, and there will be no affects on the proposed project.  Even though the 
BAAB has been designated as marginal non-attainment for the new 8-hour ozone 
standard, this will have no effect on requirements for the project or the levels of 
significance used under the California Environmental Quality Act (CEQA).  This is 
because the Bay Are Air Quality Management District (BAAQMD) rules and 
regulations are already more stringent than what would be required for a marginal 
ozone non-attainment area and because attainment of this standard is expected by the 
District in the near future.  

S C S  E N G I N E E R S 
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Finally, the exclusion of the specific designations for these pollutants in the FEIR, 
which were made after the DEIR was published, in no way prevents the public from 
evaluating the project’s effects on air quality.  The level of analysis of these impacts 
(i.e., comparison to CEQA significance levels) is similar to way this is typically 
handled in EIRs throughout the BAAQMD jurisdiction and state-wide and sufficient 
to assess the project impacts and possible mitigation.   
 

2. On Page 6 of 24, the NWLE indicates that FEIR fails to provide an adequate 
discussion of the New Source Review (NSR) requirements.  NSR requirements are 
built into the rules and regulations of the BAAQMD, which are referenced on Page 
3.2-8 and 3.2-9 of the FEIR.  By referencing these regulations, the FEIR incorporates 
all of these requirements into the document.  Also, the BAAMD implements NSR 
through its District permitting process; therefore, the issuance of a permit to operate 
(PTO) for the facility is evidence that it is in full compliance with the NSR provisions.  
The PTO is discussed on Page 3.2-11 of the FEIR.  

 
An application for the landfill expansion was filed November 29, 2004 with the 
BAAAMD, and this application provides documentation as to how the facility will 
continue to comply with NSR for the expansion.  This application has been deemed 
complete by the District and a revised PTO would be granted once the FEIR is 
certified.   Based on this information, NSR and its requirements are adequately 
addressed within the FEIR. 

 
3. On Page 7 of 24, the NWLE suggests that the FEIR fails to meaningfully describe the 

health effects of ozone, PM, and hydrogen sulfide.  The discussions of the health 
effects of ozone and PM10 are detailed on Pages 3.2-13 and 3.2-14 of the FEIR.  
These discussions are adequate to satisfy CEQA and are consistent with the level of 
detail provided in many certified EIRs in the State of California. (See CEQA 
Guidelines, § 15151 (good faith effort at full disclosure required). 

 
Further, ozone and PM are well known pollutants for which the health effects are 
understood by the general public as evidenced by the fact that every major newspaper 
in metropolitan areas lists these pollutant forecasts on a daily basis.    
 
Hydrogen sulfide is not typically a pollutant that causes adverse health effects to the 
general public, so it does not warrant its own specific reference in the FEIR.  There are 
many potential toxic pollutants that can be emitted from a landfill or an industrial 
facility; however, it is not necessary to discuss the details of each pollutant in the 
FEIR unless that pollutant has the potential to cause health effects above CEQA 
significance levels.  (See CEQA Guidelines, § 15126.2, subd. (a) (EIR should focus on 
the significant effects of a project).)  This is not the case with hydrogen sulfide, which 
is not a major constituent of concern for off-site receptors.   
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Finally, only minor impacts would be expected from these pollutants based on the 
increase in emissions from the proposed project, and any reduced project scenario 
would have even fewer impacts. 
 

4. On Page 9 of 24, the NWLE makes further comments regarding the air quality impacts 
of hydrogen sulfide.  Although there is state ambient standard for hydrogen sulfide, it 
is not typically considered to cause or potentially cause significant impact for landfills 
undergoing CEQA review.  First, the entire state is in attainment of the hydrogen 
sulfide standard.  Second, BAAQMD has specific requirements to ensure compliance 
with the ambient air quality standard. (See generally BAAQMD Rule 9-2.). 

 
The BAAQMD may require monitoring to ensure compliance with the hydrogen 
sulfide standard (BAAQMD Rule 9-2-501); however, Redwood’s PTO does not 
require such monitoring. Given the expected levels of hydrogen sulfide emissions 
from the landfill, the fact that hydrogen sulfide has not been found to be a risk driver 
for landfill projects, and the attainment status of the entire state for hydrogen sulfide, 
the level of detail in the EIR is appropriate for this pollutant.    
 
The study regarding hydrogen sulfide attached as Appendix Q to NWLE’s comments 
concluded that “Additional research might help reduce uncertainties regarding the 
impacts of hydrogen sulfide on the health of infants and children.”  (Appendix Q at p. 
18.)  However, the study did not recommend a lower standard or conclude that 
exposure at the state ambient standards, which there is no reason to believe would be 
exceeded at Redwood’s nearest receptors, would cause health impacts. 

 
5. On Page 10 of 24, the NWLE points out that the FEIR does not calculate emissions 

from landfill gas (LFG) flaring.  In the interest of full disclosure, we have attached 
emission estimates for the proposed project from LFG flaring (Attachment 1).  The 
new flare that is referenced was recently permitted and installed at the site in the 
location of the existing flare station.  This provides the facility with a total of 4200 
standard cubic feet per minute (scfm) of flaring capacity between the new and existing 
flare.  The increase in emissions of volatile organic compounds (VOCs) and nitrogen 
oxides (NOx) from this new flare were fully offset by the BAAQMD under its NSR 
rule.  Other emissions were not required to be offset.   

 
On Table 1 of the September 12 letter, NWLE attempts to summarize the LFG flare 
emissions for the proposed project; however, this analysis only looks at the total 
emissions after tonnage is increased according to the proposed project, not the increase 
in emissions from the proposed project.  As pointed out in the FEIR on Page 3.2-35 
and 36, the increase in LFG combustion is only expected to be 918 scfm, which would 
produce a much smaller increase in emissions (84% less than the information provided 
by NWLE in Table 1).  In addition, the 918 scfm estimate may be overstated and is 
theoretical.   LFG combustion technologies continue to produce lower emissions all  
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the time; therefore, the increase in emissions from the proposed project may cause a 
smaller increase than projected due to improved combustion technologies and more 
stringent regulatory requirements in the future.   
 

6. On Page 12 of 24, the NWLE suggests that composting emissions have been 
understated.  We disagree with this contention, which is derived from the proposed use 
of the South Coast AQMD (SCAQMD) testing data and emissions factors for 
emissions of reactive organic gases (ROG).  We believe that the SCAQMD factors are 
not accurate and cause a significant overestimate of the ROG emissions from 
composting operations.  The emissions factors developed by the California Integrated 
Waste Management Board (CIWMB) and used in the FEIR are more up-to-date and 
accurate than the SCAQMD factors and were developed specifically to address the 
inaccuracies in the SCAQMD data that the CIWMB believed existed. 

 
7. On Page 13 of 24, the NWLE suggests that the FEIR should require mitigation for 

composting emissions similar to that required in the SCAQMD.  The SCAQMD is an 
extreme non-attainment area for ozone and a serious non-attainment area for PM10 
and PM2.5.  As such, SCAQMD developed a series of rules and regulations targeted at 
any sources of these pollutants, including composting.  The BAAQMD has no such 
rule for composting facilities and does not have the non-attainment status of the 
SCAQMD.  As such, mitigation measures for a facility in the SCAQMD are not 
appropriate and would be unprecedented in the BAAQMD.  In any case, under 
Mitigation Measure 3.2.6c, Redwood Landfill will conduct a feasibility study to 
determine the technologic and economic feasibility of a composting method that 
allows for collection and treatment of gaseous emissions from active composting piles. 

 
8. On Page 15 of 24, the NWLE repeats a comment related to hydrogen sulfide 

emissions.  As discussed above, hydrogen sulfide emissions from the landfill are not 
expected to cause any adverse health effects or impacts to air quality that would 
exceed any CEQA significance levels.  The projected increase in fugitive LFG 
emissions of 336 scfm is not expected to produce any significant increase in hydrogen 
sulfide or any other pollutant emissions. 

 
9. On Page 15 of 24, the NWLE suggests that the FEIR fails to analyze impacts from 

ammonia, NOx, ROG, volatile organic compounds (VOCs), which are the same as 
ROG, and sulfur oxides (SOx) emissions as PM10 and PM2.5 precursors.   Emissions 
of these pollutants are discussed in the document, and their impacts summarized.  The 
level of analysis is similar to that included in many other certified EIRs in the state 
and is adequate.  (See CEQA Guidelines, § 15151 (good faith effort at full disclosure 
required).)  It is very difficult, if not impossible, to estimate some of these pollutants 
contribution as precursors of PM10 or PM2.5.  It would require a very sophisticated 
modeling analysis that would be unprecedented for an EIR, particularly for pollutants 
where the air basin is in attainment of the federal standards for these pollutants.  The 
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emissions from the project will have negligible impact, if any, on the ambient 
concentrations of PM10 and PM2.5 in the surrounding area. 

 
10. On Page 16 of 24, the NWLE indicates that the FEIR fails to estimate VOC emissions 

from petroleum contaminated (PC) soil operations.  Redwood’s existing SWF permit 
does not include a limitation on use of PC soils for alternative daily cover (ADC). 
Under the proposed project, use of PC soils would be limited to a daily average of 640 
tpd and a peak of 800 tpd.  Under Redwood’s existing and proposed Title V permit to 
operate from the BAAQMD, only soil with less than 50 parts per million (“ppm”) 
volatile organic compounds (“VOC”) may be used for daily and intermediate cover.1   

 
By continuing to comply with BAAQMD limitations applicable to soils used for 
cover, there would be no increase in facility emissions from continuing to use 
minimally contaminated soils for cover, even if PC soil tonnages are assumed to 
increase.  Further, PC soils emissions estimates are included in the fugitive LFG 
emissions estimated for the facility (see Table 3.2-4 of FEIR) since after the soils are 
placed and buried, they become part of the VOC/ROG emissions from fugitive LFG.  
As such, additional calculations of PC soil emissions would result in double-counting 
of PC soils emissions.  

 
11. Also on Page 16 of 24, the NWLE states that the FEIR violates U. S. EPA and 

California Air Resources Board (CARB) guidelines for analyzing toxic emission 
impacts.  We disagree with this assertion and believe that the NWLE is 
misinterpreting the cited guidelines.  The guidelines submitted by NWLE refer to 
ambient air quality modeling applicable to NSR and Prevention of Significant 
Deterioration (PSD) compliance for criteria air pollutants, and are not specific to risk 
analysis.  The risk assessment completed in the FEIR is consistent with BAAQMD 
guidelines for risk screening, which direct analysis of risk at the nearest residential and 
commercial receptors.  (See BAAQMD Risk Management Plan, Appendix B Risk 
Analysis Procedures, § 1.A.5, available at: 
http://www.baaqmd.gov/pmt/air_toxics/risk_procedures_policies/appendix_b.htm; see 
also BAAQMD CEQA Guidelines (1999) at pp. 49-50.)   

 
Other receptors, such as recreational receptors in the Bay, are expected to have much 
lower risks than what was reported in the FEIR since their exposure duration and 
frequency is much less than a residential receptor; these receptors are not expected to 
spend significant amount of time in the same location in the Bay.  Finally, the risk 
assessment for the FEIR was done with the very conservative screening model for air 

                                                 
1 /  BAAQMD Major Facility Review Permit for Facility A1179, Condition 19867, No. 13 
(November 10, 2004).  Redwood’s Waste Discharge Requirements from the RWQCB also 
limit contaminant levels in materials used for daily cover; with respect to VOCs, the 
BAAQMD limits are more specific and stricter than RWQCB criteria.  (See FEIR, Vol. 2, 
Appendix B.) 
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dispersion. As such, actual health risks are probably much less than what was 
estimated in the FEIR.  (See FEIR, p. 3.2-45.) 
 

12. On Page 17 of 24, the NWLE suggests that the FEIR fails to conduct receptor analyses 
of criteria pollutant and hydrogen sulfide emissions.  The analysis conducted in the 
FEIR includes a summary of ambient standards, estimates of project emissions, and 
comparison to CEQA significance thresholds (discussed on pp. 3.2-24 to 3.2-26 of the 
FEIR) and is sufficient.  With regard to criteria air pollutants, BAAQMD significance 
levels are created as a gauge of potential impacts to receptors in order to avoid the 
complicated air dispersion modeling that NWLE suggests.  The BAAQMD does not 
require such analyses beyond the use of significance levels.  With regard to hydrogen 
sulfide, emissions levels are not expected to cause an exceedance of the ambient air 
quality standards within the site or at any off-site location even under worst-case 
conditions.  Therefore, dispersion modeling for hydrogen sulfide for sensitive 
receptors is unnecessary. 

 
13. On Page 18 of 24, the NWLE states that the FEIR does not adequately evaluate the 

impacts from diesel emissions from vehicles driving to and from the landfill and from 
cumulative diesel impacts from related projects.  This type of analysis is very difficult 
to complete since it has to take into account emissions occurring on public roads that 
are constantly in motion and constantly changing relative to the receptors of concern 
for this project.   

 
Because of the practical constraints on producing the type of analysis suggested by 
NWLE, EIRs of landfills, transfer stations, and other solid waste facilities generally 
evaluate the on-site diesel emissions from the facility as part of any risk assessment 
while qualitatively addressing diesel emissions from off-site vehicles.  This is 
consistent with BAAQMD guidance on calculating mobile source emissions.  (See 
BAAQMD CEQA Guidelines (1999) at pp. 30-33.)   
 
Many CEQA lead agencies are not requiring diesel risks to be quantified as part of 
EIRs because of the uncertainty with the risk methodologies.  Also, the contribution of 
off-site diesel emissions from the proposed project will likely be negligible against the 
existing and future diesel emissions that will occur on the major Highways 101 and 
37, where there is substantial vehicular traffic of diesel sources.  Finally, CARB has 
instituted a program for reduction of diesel emissions statewide that, when fully 
implemented, will reduce diesel emissions across the state to less then significant 
levels.  A summary of this CARB program is provided in Attachment 2. 
 
The FEIR does analyze health risks associated with on-site diesel emissions.  (FEIR, at 
pp. 3.2-44 to 3.2-45.)   
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14. Also on Page 18 of 24, the NWLE repeats the same argument on Page 16 regarding 

the failure of the FEIR to include analyses of criteria pollutant emissions on regional 
air quality, public health, and federal and state attainment status.  As noted above, the 
analysis conducted in the FEIR, which included a summary of ambient standards, 
estimates of project emissions, and comparison to CEQA significance levels is 
sufficient for CEQA compliance.  The significance levels are created as a gauge of 
potential impacts on all of these potential areas of concern in order to avoid the 
complicated air dispersion modeling that would have to occur to do what the NWLE 
suggests.  BAAQMD CEQA guidance does not require such analyses beyond the use 
of significance levels, and the completion of the suggested studies would be 
unprecedented in an EIR for this type of facility.  Such an analysis would provide no 
additional useful information for making informed decisions regarding this project. 

 
15. On Page 20 of 24, the NWLE indicates that the FEIR limits the scope of the 

cumulative air quality impacts and fails to analyze related project impacts for 
cumulative effects.  The analysis of cumulative air impacts is, consistent with 
BAAQMD guidance for cumulative impacts under CEQA (see BAAQMD CEQA 
Guidelines (1999), at p. 19), and provides adequate information for the public and 
other stakeholder to assess the project impacts.  “The discussion of cumulative impacts 
shall reflect the severity of the impacts and their likelihood of occurrence, but the 
discussion need not provide as great detail as is provided for the effects attributable to 
the project alone.  The discussion should be guided by standards of practicality and 
reasonableness.”  (CEQA Guidelines, § 15130, subd. (b).)  

 
SCS is hopeful that the above responsive information meets your needs at this time.  My 
professional resume is provided as Attachment 3 to this memorandum, as requested. 
 



 



 

 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
 

LFG Flare Emission Estimates  



 



Plant # 1179, Redwood Landfill Landfill Gas From S-5 Redwood Landfill

Molar Volume of Gas at 70 oF, scf/lbmol: MV 387.006
Methane Content for all Calculations, % CH4 50%
Methane Heat Content, BTU/ft3 at 60 oF HCM 1013
Heat Content for LFG at 50% CH4, BTU/scf at 70 oF HCL 496.943
F-Factor at 0% O2 for LFG at 50% CH4, sdcf/MM BTU FFac 9628.24

Name
Molecular 

Weight
Hydrogen Hy 1.00794
Carbon Ca 12.01100
Nitrogen Ni 14.00670
Oxygen Ox 15.99940
Fluorine Fl 18.99840
Sulfur Su 32.06000
Chlorine Cl 35.45300
Bromine Br 79.90400
Mercury Hg 200.59000

Plant # 1179, Redwood Landfill, Application # 8501 for Heat Input Increases at the A-50 Landfill Gas Flare

Compounds, basis
Molecular 

Weight

Maximum 
Concen-

tration

Uncontrolled 
Emission Factor 

lbs / M scf

Uncontrolled 
Emission Factor 

lbs / MM BTU
Control 

Efficiency

Abated     
Emission Factor 

lbs / M scf

Abated     
Emission Factor 

lbs / MM BTU
Total NMOC, as hexane,   based on C#19867, Part 18 86.18 0.043% 9.464E-02 1.904E-01 98.0% 1.893E-03 3.809E-03
Total NMOC, as methane, based on C#19867, Part 18 16.04 0.255% 1.057E-01 2.127E-01 98.0% 2.114E-03 4.254E-03
Total NMOC, as methane, based on 8-34-301.3 16.04 6.948E-03 1.398E-02
Criteria Pollutants From A-50 Flare PPMV
Total NPOC, sum of individual NPOCs 16.04 14.560 1.329E-03 2.674E-03 98.0% 2.658E-05 5.348E-05
Total POC, maximum NMOC as methane - NPOC 16.04 6.921E-03 1.393E-02
NOx,  RACT Limit in C#19867, Part 25 46.01 2.982E-02 6.000E-02
CO,    RACT Limit in C#19867, Part 26 28.01 1.491E-01 3.000E-01
PM10, New Limit: 6.023 tons/yr / 745000 MM BTU/yr 8.500E-03 1.710E-02
SO2,   TRS Limit for LFG, C#19867, Part 18a 64.06 7.035E-02 1.416E-01
Significant TACs, basis: C#19867, Part 18b & site test data PPBV
Acrylonitrile 53.06 280 3.839E-05 7.726E-05 99.7% 1.152E-07 2.318E-07
Benzene 78.11 1000 2.018E-04 4.062E-04 99.7% 6.055E-07 1.218E-06
1,3 Butadiene 54.09 278 3.890E-05 7.829E-05 98.0% 7.781E-07 1.566E-06
Carbon Tetrachloride 153.82 70 2.782E-05 5.599E-05 98.0% 5.565E-07 1.120E-06
Chloroform 119.38 70 2.159E-05 4.345E-05 98.0% 4.319E-07 8.690E-07
1,4 Dichlorobenzene 147.00 400 1.519E-04 3.057E-04 98.0% 3.039E-06 6.115E-06
1,1 Dichloroethane 98.96 150 3.836E-05 7.718E-05 98.0% 7.671E-07 1.544E-06
Ethylene Dibromide 187.86 70 3.398E-05 6.838E-05 98.0% 6.796E-07 1.368E-06
Ethylene Dichloride 98.96 70 1.790E-05 3.602E-05 98.0% 3.580E-07 7.204E-07
Hydrogen Bromide 80.91 4731 9.891E-04 1.990E-03 0.0% 9.891E-04 1.990E-03
Hydrogen Chloride 36.46 20320 1.914E-03 3.852E-03 0.0% 1.914E-03 3.852E-03
Hydrogen Fluoride 20.01 1947 1.007E-04 2.026E-04 0.0% 1.007E-04 2.026E-04
Hydrogen Sulfide 34.08 424000 3.733E-02 7.513E-02 98.0% 7.467E-04 1.503E-03
Methylene Chloride 84.93 1000 2.195E-04 4.416E-04 98.0% 4.389E-06 8.832E-06
Perchloroethylene 165.83 450 1.928E-04 3.880E-04 98.0% 3.857E-06 7.761E-06
1,1,2,2 Tetrachloroethane 167.85 70 3.036E-05 6.109E-05 98.0% 6.072E-07 1.222E-06
1,1,2 Trichloroethane 133.40 69 2.381E-05 4.791E-05 98.0% 4.762E-07 9.583E-07
Trichloroethylene 131.39 250 8.488E-05 1.708E-04 98.0% 1.698E-06 3.416E-06
Vinyl Chloride 62.50 880 1.421E-04 2.860E-04 98.0% 2.842E-06 5.720E-06

Contants Used in Calculations

Landfill Gas Concentration Data and Flare Emission Factors



Compounds, basis
Molecular 

Weight

Maximum 
Concen-

tration

Uncontrolled 
Emission Factor 

lbs / M scf

Uncontrolled 
Emission Factor 

lbs / MM BTU
Control 

Efficiency

Abated     
Emission Factor 

lbs / M scf

Abated     
Emission Factor 

lbs / MM BTU
Sulfur Compounds, C#19867, Part 18a and site tests PPBV
Hydrogen Sulfide 34.08 424000 3.733E-02 7.513E-02 98.0% 7.467E-04 1.503E-03
Cabonyl Sulfide 60.07 50 7.761E-06 1.562E-05 98.0% 1.552E-07 3.123E-07
Methyl Mercaptan 48.10 300 3.729E-05 7.504E-05 98.0% 7.458E-07 1.501E-06
Ethyl Mercaptan 62.13 50 8.027E-06 1.615E-05 98.0% 1.605E-07 3.231E-07
Dimethyl Sulfide 62.13 200 3.211E-05 6.461E-05 98.0% 6.422E-07 1.292E-06
Carbon Disulfide 76.13 100 1.967E-05 3.959E-05 98.0% 3.934E-07 7.917E-07
iso-propyl Mercaptan 76.16 50 9.839E-06 1.980E-05 98.0% 1.968E-07 3.960E-07
n-propyl Mercaptan 76.16 50 9.839E-06 1.980E-05 98.0% 1.968E-07 3.960E-07
Dimethyl Disulfide 94.19 50 1.217E-05 2.449E-05 98.0% 2.434E-07 4.898E-07
Total Reduced Sulfur, as H2S 34.08 425000 3.742E-02 7.530E-02 98.0% 7.484E-04 1.506E-03
Halogenated Organic Compounds, Site Tests PPBV
1,1 Dichloroethylene (vinylidine dichloride) 96.94 150 3.757E-05 7.561E-05 98.0% 7.515E-07 1.512E-06
1,1,1 Trichloroethane 133.40 69 2.381E-05 4.791E-05 98.0% 4.762E-07 9.583E-07
1,1,2 Trichloroethane 133.40 69 2.381E-05 4.791E-05 98.0% 4.762E-07 9.583E-07
1,2 Dichloroethene (cis) 96.94 577 1.446E-04 2.910E-04 98.0% 2.892E-06 5.820E-06
1,2 Dichloroethene (trans) 96.94 278 6.973E-05 1.403E-04 98.0% 1.395E-06 2.806E-06
1,2 Dichloropropane (propylene dichloride) 112.99 69 2.017E-05 4.058E-05 98.0% 4.033E-07 8.116E-07
1,2,4 Trichlorobenzene 181.45 69 3.238E-05 6.517E-05 98.0% 6.477E-07 1.303E-06
1,3 Dichloropropene (cis) 110.97 69 1.981E-05 3.986E-05 98.0% 3.961E-07 7.971E-07
1,3 Dichloropropene (trans) 110.97 69 1.981E-05 3.986E-05 98.0% 3.961E-07 7.971E-07
Bromodichloromethane 163.83 3130 1.325E-03 2.666E-03 98.0% 2.650E-05 5.333E-05
Bromoform 252.73 278 1.818E-04 3.658E-04 98.0% 3.635E-06 7.316E-06
Carbon Tetrachloride 153.82 70 2.782E-05 5.599E-05 98.0% 5.565E-07 1.120E-06
Chlorobenzene 112.56 76 2.219E-05 4.465E-05 98.0% 4.438E-07 8.930E-07
Chloroform 119.38 70 2.159E-05 4.345E-05 98.0% 4.319E-07 8.690E-07
Chloroprene 88.54 278 6.368E-05 1.281E-04 98.0% 1.274E-06 2.563E-06
Chlorotoluene 126.59 69 2.259E-05 4.546E-05 98.0% 4.519E-07 9.093E-07
Dibromochloromethane 208.28 278 1.498E-04 3.014E-04 98.0% 2.996E-06 6.029E-06
1,4 Dichlorobenzene 147.00 400 1.519E-04 3.057E-04 98.0% 3.039E-06 6.115E-06
1,1 Dichloroethane 98.96 150 3.836E-05 7.718E-05 98.0% 7.671E-07 1.544E-06
Ethyl Chloride (chloroethane) 64.51 300 5.001E-05 1.006E-04 98.0% 1.000E-06 2.013E-06
Ethylene Dibromide 187.86 70 3.398E-05 6.838E-05 98.0% 6.796E-07 1.368E-06
Ethylene Dichloride 98.96 70 1.790E-05 3.602E-05 98.0% 3.580E-07 7.204E-07
Freon-11 (trichlorofluoromethane) 137.37 140 4.969E-05 1.000E-04 98.0% 9.939E-07 2.000E-06
Freon-113 (1,1,2 trichloro 1,2,2 trifluoroethane) 187.38 69 3.344E-05 6.730E-05 98.0% 6.689E-07 1.346E-06
Freon-114 (1,2 dichloro 1,1,2,2 tetrafluoroethane) 170.92 70 3.096E-05 6.230E-05 98.0% 6.192E-07 1.246E-06
Freon-12 (dichlorodifluoromethane) 120.91 660 2.061E-04 4.148E-04 98.0% 4.123E-06 8.296E-06
Hexachlorobutadiene 260.76 69 4.654E-05 9.365E-05 98.0% 9.308E-07 1.873E-06
Methyl Bromide 94.94 69 1.694E-05 3.410E-05 98.0% 3.389E-07 6.819E-07
Methyl Chloride (chloromethane) 50.49 69 9.011E-06 1.813E-05 98.0% 1.802E-07 3.627E-07



Compounds, basis
Molecular 

Weight

Maximum 
Concen-

tration

Uncontrolled 
Emission Factor 

lbs / M scf

Uncontrolled 
Emission Factor 

lbs / MM BTU
Control 

Efficiency

Abated     
Emission Factor 

lbs / M scf

Abated     
Emission Factor 

lbs / MM BTU
Methylene Chloride 84.93 1000 2.195E-04 4.416E-04 98.0% 4.389E-06 8.832E-06
Perchloroethylene 165.83 450 1.928E-04 3.880E-04 98.0% 3.857E-06 7.761E-06
1,1,2,2 Tetrachloroethane 167.85 70 3.036E-05 6.109E-05 98.0% 6.072E-07 1.222E-06
Trichloroethylene 131.39 250 8.488E-05 1.708E-04 98.0% 1.698E-06 3.416E-06
Vinyl Chloride 62.50 880 1.421E-04 2.860E-04 98.0% 2.842E-06 5.720E-06
Non-Halogenated Organic Compounds, Site Tests PPBV
Acrylonitrile 53.06 280 3.839E-05 7.726E-05 99.7% 1.152E-07 2.318E-07
Benzene 78.11 1000 2.018E-04 4.062E-04 99.7% 6.055E-07 1.218E-06
1,3 Butadiene 54.09 278 3.890E-05 7.829E-05 98.0% 7.781E-07 1.566E-06
1,4 Dioxane 88.11 278 6.337E-05 1.275E-04 98.0% 1.267E-06 2.550E-06
2-Propanol 60.10 5052 7.844E-04 1.579E-03 98.0% 1.569E-05 3.157E-05
4-Ethyl Toluene 120.19 1031 3.202E-04 6.443E-04 98.0% 6.404E-06 1.289E-05
Acetone 58.08 3814 5.725E-04 1.152E-03 98.0% 1.145E-05 2.304E-05
Butane 58.12 10309 1.548E-03 3.116E-03 98.0% 3.097E-05 6.231E-05
Cyclohexane 84.16 960 2.088E-04 4.201E-04 98.0% 4.175E-06 8.402E-06
Ethanol 46.07 24742 2.945E-03 5.927E-03 98.0% 5.891E-05 1.185E-04
Ethyl Benzene 106.17 2062 5.656E-04 1.138E-03 98.0% 1.131E-05 2.276E-05
Heptane 100.20 1134 2.936E-04 5.909E-04 98.0% 5.872E-06 1.182E-05
Hexane 86.18 880 1.960E-04 3.943E-04 98.0% 3.919E-06 7.886E-06
Methyl Ethyl Ketone 72.11 7526 1.402E-03 2.822E-03 98.0% 2.804E-05 5.643E-05
Methyl Isobutyl Ketone 100.16 763 1.974E-04 3.973E-04 98.0% 3.949E-06 7.946E-06
Methyl n-Butyl Ketone 100.16 278 7.204E-05 1.450E-04 98.0% 1.441E-06 2.899E-06
Methyl t-Butyl Ether 88.15 278 6.340E-05 1.276E-04 98.0% 1.268E-06 2.552E-06
Pentane 72.15 10309 1.922E-03 3.868E-03 98.0% 3.844E-05 7.735E-05
Propane 44.10 20619 2.349E-03 4.728E-03 98.0% 4.699E-05 9.455E-05
Propylene 42.08 278 3.027E-05 6.090E-05 98.0% 6.053E-07 1.218E-06
Styrene 104.15 330 8.878E-05 1.787E-04 98.0% 1.776E-06 3.573E-06
Tetrahydrofuran 72.11 2062 3.842E-04 7.731E-04 98.0% 7.683E-06 1.546E-05
Toluene 92.14 10206 2.430E-03 4.890E-03 98.0% 4.860E-05 9.780E-05
Trimethyl Benzene 120.19 2557 7.940E-04 1.598E-03 98.0% 1.588E-05 3.196E-05
Vinyl Acetate 86.09 278 6.192E-05 1.246E-04 98.0% 1.238E-06 2.492E-06
Xylenes (o, m, p) 106.17 7900 2.167E-03 4.361E-03 98.0% 4.334E-05 8.722E-05
Inorganic Compounds, basis: AP-42 PPBV
Mercury 200.59 0.292 1.513E-07 3.046E-07 0.0% 1.513E-07 3.046E-07
Secondary Pollutants, sum of site test data PPBV
Hydrogen Chloride 36.46 20320 1.914E-03 3.852E-03 0.0% 1.914E-03 3.852E-03
Hydrogen Fluoride 20.01 1947 1.007E-04 2.026E-04 0.0% 1.007E-04 2.026E-04
Hydrogen Bromide 80.91 4731 9.891E-04 1.990E-03 0.0% 9.891E-04 1.990E-03



TABLE 1.  EMISSIONS ESTIMATES FOR LFG FLARES -  CURRENT CONDITIONS
REDWOOD LANDFILL

 NOVATO, CALIFORNIA

Emission Sources:  Landfill Gas Combustion Sources

Criteria Pollutants

Source Number Description MM BTU/hour Hours/Year
MM BTU / 

year NOx CO POC NPOC PM10 SO2 NOx CO POC NPOC PM10 SO2
Additional Throughput 16.320   8760 142963.2 0.060 0.200 0.014 9.27E-05 0.017 0.142 4.289 14.296 1.001 0.007 1.215 10.119

A-52 New Landfill Gas Flare 90.000   8760 788400 0.060 0.200 0.014 9.27E-05 0.017 0.142 23.652 78.840 5.519 0.037 6.701 55.803
A-50 Modified Old Flare 36.000   8760 315360 0.060 0.220 0.014 9.27E-05 0.017 0.142 9.461 34.690 2.208 0.015 2.681 22.321
Total All LFG Combustion Sources 37.402 127.826 8.727 0.058 10.597 88.244

Pollutant

Molecular 
Weight 
(g/Mol)

Emission Factor 
(lb/MM BTU)   

New Flare 
Emissions 
(tons/yr)

Old Flare 
Emissions 
(tons/yr)

Additional 
Throughput 

(tons/yr)

Total Flare 
Emissions 
(tons/yr)     

Significant Toxic Air Contaminants
1,1,2-Trichloroethane (methyl chloroform) 133.41 9.58E-07 3.78E-04 1.51E-04 6.85E-05 5.97E-04
1,1,2,2-Tetrachloroethane 167.85 1.22E-06 4.82E-04 1.93E-04 8.73E-05 7.62E-04
1,1-Dichloroethane (ethylidene dichloride) 98.97 1.54E-06 6.09E-04 2.43E-04 1.10E-04 9.62E-04
1,2-Dichloroethane (ethylene dichloride) 98.96 7.20E-07 2.84E-04 1.14E-04 5.15E-05 4.49E-04
1,3-Butadiene 54.09 1.57E-06 6.17E-04 2.47E-04 1.12E-04 9.76E-04
Acrylonitrile 53.06 2.32E-07 9.14E-05 3.65E-05 1.66E-05 1.44E-04
Benzene 78.11 1.22E-06 4.80E-04 1.92E-04 8.71E-05 7.60E-04
Carbon tetrachloride 153.84 1.12E-06 4.41E-04 1.77E-04 8.00E-05 6.98E-04
Chloroform 119.39 8.69E-07 3.43E-04 1.37E-04 6.21E-05 5.42E-04
Dichlorobenzene (1,4-Dichlorobenzene) 147.00 6.11E-06 2.41E-03 9.64E-04 4.37E-04 3.81E-03
Dichloromethane (Methylene Chloride) 84.94 8.83E-06 3.48E-03 1.39E-03 6.31E-04 5.51E-03
Ethylene dibromide (1,2-Dibromoethane) 187.88 1.37E-06 5.39E-04 2.16E-04 9.78E-05 8.52E-04
Perchloroethylene (tetrachloroethylene) 165.83 7.76E-06 3.06E-03 1.22E-03 5.55E-04 4.84E-03
Trichloroethylene (trichloroethene) 131.40 3.42E-06 1.35E-03 5.39E-04 2.44E-04 2.13E-03
Vinyl chloride 62.50 5.72E-06 2.25E-03 9.02E-04 4.09E-04 3.57E-03
Sulfur Compounds    
Hydrogen Sulfide 34.08 1.50E-03 5.92E-01 2.37E-01 1.07E-01 9.37E-01
Cabonyl Sulfide 60.07 3.12E-07 1.23E-04 4.93E-05 2.23E-05 1.95E-04
Methyl Mercaptan 48.10 1.50E-06 5.92E-04 2.37E-04 1.07E-04 9.35E-04
Ethyl Mercaptan 62.13 3.23E-07 1.27E-04 5.09E-05 2.31E-05 2.01E-04
Dimethyl Sulfide 62.13 1.29E-06 5.09E-04 2.04E-04 9.24E-05 8.06E-04
Carbon Disulfide 76.13 7.92E-07 3.12E-04 1.25E-04 5.66E-05 4.94E-04
iso-propyl Mercaptan 76.16 3.96E-07 1.56E-04 6.24E-05 2.83E-05 2.47E-04
n-propyl Mercaptan 76.16 3.96E-07 1.56E-04 6.24E-05 2.83E-05 2.47E-04
Dimethyl Disulfide 94.19 4.90E-07 1.93E-04 7.72E-05 3.50E-05 3.05E-04
Total Reduced Sulfur, as H2S 34.08 1.51E-03 5.94E-01 2.37E-01 1.08E-01 9.39E-01
Combustion By-Products
Hydrogen Chloride 36.46 3.85E-03 1.52E+00 6.07E-01 2.75E-01 2.40E+00
Hydrogen Fluoride 20.01 2.03E-04 7.98E-02 3.19E-02 1.45E-02 1.26E-01
Hydrogen Bromide 80.91 1.99E-03 7.85E-01 3.14E-01 1.42E-01 1.24E+00
Other Halogenated Compounds
1,1 Dichloroethylene (vinylidine dichloride) 96.94 1.51E-06 5.96E-04 2.38E-04 1.08E-04 9.43E-04
1,1,1 Trichloroethane 133.40 9.58E-07 3.78E-04 1.51E-04 6.85E-05 5.97E-04
1,2 Dichloroethene (cis) 96.94 5.82E-06 2.29E-03 9.18E-04 4.16E-04 3.63E-03
1,2 Dichloroethene (trans) 96.94 2.81E-06 1.11E-03 4.42E-04 2.01E-04 1.75E-03
1,2 Dichloropropane (propylene dichloride) 112.99 8.12E-07 3.20E-04 1.28E-04 5.80E-05 5.06E-04
1,2,4 Trichlorobenzene 181.45 1.30E-06 5.14E-04 2.06E-04 9.32E-05 8.12E-04
1,3 Dichloropropene (cis) 110.97 7.97E-07 3.14E-04 1.26E-04 5.70E-05 4.97E-04
1,3 Dichloropropene (trans) 110.97 7.97E-07 3.14E-04 1.26E-04 5.70E-05 4.97E-04
Bromodichloromethane 163.83 5.33E-05 2.10E-02 8.41E-03 3.81E-03 3.32E-02
Bromoform 252.73 7.32E-06 2.88E-03 1.15E-03 5.23E-04 4.56E-03
Chlorobenzene 112.56 8.93E-07 3.52E-04 1.41E-04 6.38E-05 5.57E-04
Chloroprene 88.54 2.56E-06 1.01E-03 4.04E-04 1.83E-04 1.60E-03
Chlorotoluene 126.59 9.09E-07 3.58E-04 1.43E-04 6.50E-05 5.67E-04
Dibromochloromethane 208.28 6.03E-06 2.38E-03 9.51E-04 4.31E-04 3.76E-03
Ethyl Chloride (chloroethane) 64.51 2.01E-06 7.93E-04 3.17E-04 1.44E-04 1.25E-03
Freon-11 (trichlorofluoromethane) 137.37 2.00E-06 7.88E-04 3.15E-04 1.43E-04 1.25E-03
Freon-113 (1,1,2 trichloro 1,2,2 trifluoroethane) 187.38 1.35E-06 5.31E-04 2.12E-04 9.62E-05 8.39E-04
Freon-114 (1,2 dichloro 1,1,2,2 tetrafluoroethane) 170.92 1.25E-06 4.91E-04 1.96E-04 8.91E-05 7.77E-04
Freon-12 (dichlorodifluoromethane) 120.91 8.30E-06 3.27E-03 1.31E-03 5.93E-04 5.17E-03
Hexachlorobutadiene 260.76 1.87E-06 7.38E-04 2.95E-04 1.34E-04 1.17E-03
Methyl Bromide 94.94 6.82E-07 2.69E-04 1.08E-04 4.87E-05 4.25E-04
Methyl Chloride (chloromethane) 50.49 3.63E-07 1.43E-04 5.72E-05 2.59E-05 2.26E-04
Other Non-Halogenated Compounds
1,4 Dioxane 88.11 2.55E-06 1.01E-03 4.02E-04 1.82E-04 1.59E-03
2-Propanol 60.10 3.16E-05 1.24E-02 4.98E-03 2.26E-03 1.97E-02
4-Ethyl Toluene 120.19 1.29E-05 5.08E-03 2.03E-03 9.21E-04 8.03E-03
Acetone 58.08 2.30E-05 9.08E-03 3.63E-03 1.65E-03 1.44E-02
Butane 58.12 6.23E-05 2.46E-02 9.83E-03 4.45E-03 3.88E-02
Cyclohexane 84.16 8.40E-06 3.31E-03 1.32E-03 6.01E-04 5.24E-03
Ethanol 46.07 1.19E-04 4.67E-02 1.87E-02 8.47E-03 7.39E-02
Ethyl Benzene 106.17 2.28E-05 8.97E-03 3.59E-03 1.63E-03 1.42E-02
Heptane 100.20 1.18E-05 4.66E-03 1.86E-03 8.45E-04 7.37E-03
Hexane 86.18 7.89E-06 3.11E-03 1.24E-03 5.64E-04 4.92E-03
Methyl Ethyl Ketone 72.11 5.64E-05 2.22E-02 8.90E-03 4.03E-03 3.52E-02
Methyl Isobutyl Ketone 100.16 7.95E-06 3.13E-03 1.25E-03 5.68E-04 4.95E-03
Methyl n-Butyl Ketone 100.16 2.90E-06 1.14E-03 4.57E-04 2.07E-04 1.81E-03
Methyl t-Butyl Ether 88.15 2.55E-06 1.01E-03 4.02E-04 1.82E-04 1.59E-03
Pentane 72.15 7.74E-05 3.05E-02 1.22E-02 5.53E-03 4.82E-02
Propane 44.10 9.46E-05 3.73E-02 1.49E-02 6.76E-03 5.89E-02
Propylene 42.08 1.22E-06 4.80E-04 1.92E-04 8.71E-05 7.59E-04
Styrene 104.15 3.57E-06 1.41E-03 5.63E-04 2.55E-04 2.23E-03
Tetrahydrofuran 72.11 1.55E-05 6.09E-03 2.44E-03 1.11E-03 9.64E-03
Toluene 92.14 9.78E-05 3.86E-02 1.54E-02 6.99E-03 6.10E-02
Trimethyl Benzene 120.19 3.20E-05 1.26E-02 5.04E-03 2.28E-03 1.99E-02
Vinyl Acetate 86.09 2.49E-06 9.82E-04 3.93E-04 1.78E-04 1.55E-03
Xylenes (o, m, p) 106.17 8.72E-05 3.44E-02 1.38E-02 6.23E-03 5.44E-02
Mercury 200.59 3.05E-07 1.20E-04 4.80E-05 2.18E-05 1.90E-04

Emission Limits (pounds/MM BTU) Maximum Annual Emissions (tons/year)



TABLE 2.  EMISSIONS ESTIMATES FOR LFG FLARES -  PROJECT
REDWOOD LANDFILL

 NOVATO, CALIFORNIA

Emission Sources:  Landfill Gas Combustion Sources

Criteria Pollutants

Source Number Description
MM 

BTU/hour Hours/Year
MM BTU / 

year NOx CO POC NPOC PM10 SO2 NOx CO POC NPOC PM10 SO2
Additional Throughput 43.860   8760 384213.6 0.060 0.200 0.014 9.27E-05 0.017 0.142 11.526 38.421 2.689 0.018 3.266 27.195

A-52 New Landfill Gas Flare 90.000   8760 788400 0.060 0.200 0.014 9.27E-05 0.017 0.142 23.652 78.840 5.519 0.037 6.701 55.803
A-50 Modified Old Flare 36.000   8760 315360 0.060 0.220 0.014 9.27E-05 0.017 0.142 9.461 34.690 2.208 0.015 2.681 22.321
Total All LFG Combustion Sources 44.639 151.951 10.416 0.069 12.648 105.319

Pollutant
Molecular Weight 

(g/Mol)

Emission 
Factor 

(lb/MM 
BTU)    

New Flare 
Emissions 
(tons/yr)

Old Flare 
Emissions 
(tons/yr)

Additional 
Throughput 

(tons/yr)

Total Flare 
Emissions 
(tons/yr)     

Significant Toxic Air Contaminants
1,1,2-Trichloroethane (methyl chloroform) 133.41 9.58E-07 3.78E-04 1.51E-04 1.84E-04 7.13E-04
1,1,2,2-Tetrachloroethane 167.85 1.22E-06 4.82E-04 1.93E-04 2.35E-04 9.09E-04
1,1-Dichloroethane (ethylidene dichloride) 98.97 1.54E-06 6.09E-04 2.43E-04 2.97E-04 1.15E-03
1,2-Dichloroethane (ethylene dichloride) 98.96 7.20E-07 2.84E-04 1.14E-04 1.38E-04 5.36E-04
1,3-Butadiene 54.09 1.57E-06 6.17E-04 2.47E-04 3.01E-04 1.16E-03
Acrylonitrile 53.06 2.32E-07 9.14E-05 3.65E-05 4.45E-05 1.72E-04
Benzene 78.11 1.22E-06 4.80E-04 1.92E-04 2.34E-04 9.07E-04
Carbon tetrachloride 153.84 1.12E-06 4.41E-04 1.77E-04 2.15E-04 8.33E-04
Chloroform 119.39 8.69E-07 3.43E-04 1.37E-04 1.67E-04 6.47E-04
Dichlorobenzene (1,4-Dichlorobenzene) 147.00 6.11E-06 2.41E-03 9.64E-04 1.17E-03 4.55E-03
Dichloromethane (Methylene Chloride) 84.94 8.83E-06 3.48E-03 1.39E-03 1.70E-03 6.57E-03
Ethylene dibromide (1,2-Dibromoethane) 187.88 1.37E-06 5.39E-04 2.16E-04 2.63E-04 1.02E-03
Perchloroethylene (tetrachloroethylene) 165.83 7.76E-06 3.06E-03 1.22E-03 1.49E-03 5.77E-03
Trichloroethylene (trichloroethene) 131.40 3.42E-06 1.35E-03 5.39E-04 6.56E-04 2.54E-03
Vinyl chloride 62.50 5.72E-06 2.25E-03 9.02E-04 1.10E-03 4.26E-03
Sulfur Compounds    
Hydrogen Sulfide 34.08 1.50E-03 5.92E-01 2.37E-01 2.89E-01 1.12E+00
Cabonyl Sulfide 60.07 3.12E-07 1.23E-04 4.93E-05 6.00E-05 2.32E-04
Methyl Mercaptan 48.10 1.50E-06 5.92E-04 2.37E-04 2.88E-04 1.12E-03
Ethyl Mercaptan 62.13 3.23E-07 1.27E-04 5.09E-05 6.21E-05 2.40E-04
Dimethyl Sulfide 62.13 1.29E-06 5.09E-04 2.04E-04 2.48E-04 9.61E-04
Carbon Disulfide 76.13 7.92E-07 3.12E-04 1.25E-04 1.52E-04 5.89E-04
iso-propyl Mercaptan 76.16 3.96E-07 1.56E-04 6.24E-05 7.61E-05 2.95E-04
n-propyl Mercaptan 76.16 3.96E-07 1.56E-04 6.24E-05 7.61E-05 2.95E-04
Dimethyl Disulfide 94.19 4.90E-07 1.93E-04 7.72E-05 9.41E-05 3.64E-04
Total Reduced Sulfur, as H2S 34.08 1.51E-03 5.94E-01 2.37E-01 2.89E-01 1.12E+00
Combustion By-Products
Hydrogen Chloride 36.46 3.85E-03 1.52E+00 6.07E-01 7.40E-01 2.87E+00
Hydrogen Fluoride 20.01 2.03E-04 7.98E-02 3.19E-02 3.89E-02 1.51E-01
Hydrogen Bromide 80.91 1.99E-03 7.85E-01 3.14E-01 3.82E-01 1.48E+00
Other Halogenated Compounds
1,1 Dichloroethylene (vinylidine dichloride) 96.94 1.51E-06 5.96E-04 2.38E-04 2.91E-04 1.13E-03
1,1,1 Trichloroethane 133.40 9.58E-07 3.78E-04 1.51E-04 1.84E-04 7.13E-04
1,2 Dichloroethene (cis) 96.94 5.82E-06 2.29E-03 9.18E-04 1.12E-03 4.33E-03
1,2 Dichloroethene (trans) 96.94 2.81E-06 1.11E-03 4.42E-04 5.39E-04 2.09E-03
1,2 Dichloropropane (propylene dichloride) 112.99 8.12E-07 3.20E-04 1.28E-04 1.56E-04 6.04E-04
1,2,4 Trichlorobenzene 181.45 1.30E-06 5.14E-04 2.06E-04 2.50E-04 9.70E-04
1,3 Dichloropropene (cis) 110.97 7.97E-07 3.14E-04 1.26E-04 1.53E-04 5.93E-04
1,3 Dichloropropene (trans) 110.97 7.97E-07 3.14E-04 1.26E-04 1.53E-04 5.93E-04
Bromodichloromethane 163.83 5.33E-05 2.10E-02 8.41E-03 1.02E-02 3.97E-02
Bromoform 252.73 7.32E-06 2.88E-03 1.15E-03 1.41E-03 5.44E-03
Chlorobenzene 112.56 8.93E-07 3.52E-04 1.41E-04 1.72E-04 6.64E-04
Chloroprene 88.54 2.56E-06 1.01E-03 4.04E-04 4.92E-04 1.91E-03
Chlorotoluene 126.59 9.09E-07 3.58E-04 1.43E-04 1.75E-04 6.76E-04
Dibromochloromethane 208.28 6.03E-06 2.38E-03 9.51E-04 1.16E-03 4.49E-03
Ethyl Chloride (chloroethane) 64.51 2.01E-06 7.93E-04 3.17E-04 3.87E-04 1.50E-03
Freon-11 (trichlorofluoromethane) 137.37 2.00E-06 7.88E-04 3.15E-04 3.84E-04 1.49E-03
Freon-113 (1,1,2 trichloro 1,2,2 trifluoroethane) 187.38 1.35E-06 5.31E-04 2.12E-04 2.59E-04 1.00E-03
Freon-114 (1,2 dichloro 1,1,2,2 tetrafluoroethane) 170.92 1.25E-06 4.91E-04 1.96E-04 2.39E-04 9.27E-04
Freon-12 (dichlorodifluoromethane) 120.91 8.30E-06 3.27E-03 1.31E-03 1.59E-03 6.17E-03
Hexachlorobutadiene 260.76 1.87E-06 7.38E-04 2.95E-04 3.60E-04 1.39E-03
Methyl Bromide 94.94 6.82E-07 2.69E-04 1.08E-04 1.31E-04 5.07E-04
Methyl Chloride (chloromethane) 50.49 3.63E-07 1.43E-04 5.72E-05 6.97E-05 2.70E-04
Other Non-Halogenated Compounds
1,4 Dioxane 88.11 2.55E-06 1.01E-03 4.02E-04 4.90E-04 1.90E-03
2-Propanol 60.10 3.16E-05 1.24E-02 4.98E-03 6.06E-03 2.35E-02
4-Ethyl Toluene 120.19 1.29E-05 5.08E-03 2.03E-03 2.48E-03 9.59E-03
Acetone 58.08 2.30E-05 9.08E-03 3.63E-03 4.43E-03 1.71E-02
Butane 58.12 6.23E-05 2.46E-02 9.83E-03 1.20E-02 4.64E-02
Cyclohexane 84.16 8.40E-06 3.31E-03 1.32E-03 1.61E-03 6.25E-03
Ethanol 46.07 1.19E-04 4.67E-02 1.87E-02 2.28E-02 8.82E-02
Ethyl Benzene 106.17 2.28E-05 8.97E-03 3.59E-03 4.37E-03 1.69E-02
Heptane 100.20 1.18E-05 4.66E-03 1.86E-03 2.27E-03 8.79E-03
Hexane 86.18 7.89E-06 3.11E-03 1.24E-03 1.52E-03 5.87E-03
Methyl Ethyl Ketone 72.11 5.64E-05 2.22E-02 8.90E-03 1.08E-02 4.20E-02
Methyl Isobutyl Ketone 100.16 7.95E-06 3.13E-03 1.25E-03 1.53E-03 5.91E-03
Methyl n-Butyl Ketone 100.16 2.90E-06 1.14E-03 4.57E-04 5.57E-04 2.16E-03
Methyl t-Butyl Ether 88.15 2.55E-06 1.01E-03 4.02E-04 4.90E-04 1.90E-03
Pentane 72.15 7.74E-05 3.05E-02 1.22E-02 1.49E-02 5.75E-02
Propane 44.10 9.46E-05 3.73E-02 1.49E-02 1.82E-02 7.03E-02
Propylene 42.08 1.22E-06 4.80E-04 1.92E-04 2.34E-04 9.06E-04
Styrene 104.15 3.57E-06 1.41E-03 5.63E-04 6.86E-04 2.66E-03
Tetrahydrofuran 72.11 1.55E-05 6.09E-03 2.44E-03 2.97E-03 1.15E-02
Toluene 92.14 9.78E-05 3.86E-02 1.54E-02 1.88E-02 7.28E-02
Trimethyl Benzene 120.19 3.20E-05 1.26E-02 5.04E-03 6.14E-03 2.38E-02
Vinyl Acetate 86.09 2.49E-06 9.82E-04 3.93E-04 4.79E-04 1.85E-03
Xylenes (o, m, p) 106.17 8.72E-05 3.44E-02 1.38E-02 1.68E-02 6.49E-02
Mercury 200.59 3.05E-07 1.20E-04 4.80E-05 5.85E-05 2.27E-04

Emission Limits (pounds/MM BTU) Maximum Annual Emissions (tons/year)



TABLE 3.  REDWOOD LANDFILL EXPANSION PROJECT
FLARE EMISSIONS INCREASE FROM PROJECT

REDWOOD LANDFILL
NOVATO, CALIFORNIA

Change
tons/yr

ROG (aka POC) 1.69
NOx 7.24
CO 24.13
PM-10 2.05
SOx 17.08
H2S 0.18

10.60
105.32
1.12

10.42
44.64

151.95
12.65

88.24
0.94

8.73
37.40

127.83

Current Facility Flare 
Emissions

Project Flare 
Emissions

tons/year tons/year
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CARB Diesel Risk Reduction Program Summary 



 



 

RISK EVALUATION OF DIESEL EXHAUST EMISSIONS 

Regulatory Background 

The California Air Resources Board (CARB) identified particulate emissions from diesel-fueled 
engines (diesel PM) as toxic air contaminants (TACs) in August 1998. Following the 
identification process, CARB was required to determine if there is a need for further control, 
which necessitated the initiation of the risk management phase of the diesel PM program.  
 
For the risk management phase, CARB created the Diesel Advisory Committee to assist in the 
development of a risk management guidance document and a risk reduction plan. The Diesel 
Advisory Committee and its four subcommittees have convened numerous meeting to discuss 
possible diesel PM control approaches. Representatives on the committee and its subcommittees 
consisted of staff from CARB, U.S. EPA, State and local agencies, industry, environmental 
groups, and interested public. In addition to formal committee and subcommittee meetings, 
CARB staff also met with individual stakeholders.  
 
With the assistance of the Diesel Advisory Committee and its subcommittees, the CARB 
developed the Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled 
Engines and Vehicles (CARB, October 2000a) and the Risk Management Guidance for the 
Permitting of New Stationary Diesel-Fueled Engines (CARB, October 2000b). CARB approved 
these documents on September 28, 2000, which began the step in the regulatory process: the 
control measure phase. 
 
The CARB is currently in the process of implementing this phase of the diesel PM program.  
During the control measure phase, specific statewide regulations designed to further reduce 
diesel PM emissions from diesel-fueled engines and vehicles will be evaluated and developed. 
The goal of each regulation is to make diesel engines as clean as possible by establishing state-
of-the-art technology requirements or emission standards to reduce diesel PM emissions. The 
regulations will be developed in an open and public process where availability, applicability, and 
cost of technology will all be evaluated. The interested members of the public, manufacturers, 
and other stakeholders will be asked to participate in the development of all proposed 
regulations.  

Diesel PM Regulations 

Although diesel PM program is ongoing, there are already existing regulations, which mandate 
lower PM emissions from new on-road diesel-fueled vehicles.  These regulations will require 
substantial reductions in PM and other emissions from on-road heavy-duty diesel-fueled engines 
(e.g., refuse hauling vehicles) beginning with 2004 model year.   Additional more stringent 
standards will apply to engines starting in the 2007 model year because of the adoption of federal 
standards at the State level, resulting in PM emissions of less than 0.01 gm/bhp-hr for these types 
of engines.   



 

Off-road vehicles (e.g., landfill equipment) will come under more stringent regulation beginning 
with the 2005 model year.  CARB is currently working on proposed regulations to include a PM 
reduction requirement, which would require PM emissions to be less than 0.02 gm/bhp-hr for 
these types of engines.   

Each of these sets of regulations will serve to significantly reduce diesel PM emissions and 
resulting human health risks attributable to vehicles and equipment, which might operate at 
and/or deliver refuse to a landfill.  However, these regulations do not address the potential 
emissions and risks from in-use diesel-fueled vehicles currently in operation at landfill sites.   

CARB staff began the public process of developing regulations for the control of PM emissions 
from in-use diesel-fueled engines.  Currently, according to the Risk Reduction Plan, PM 
emissions from heavy-duty diesel engines are on the average approximately 0.1 grams (gm) per 
brake horsepower (bhp)-hour (hr) without controls.  In fact, CARB proposes the use of the 0.1 
gm/bhp-hr emission factor for the completion of risk assessments for current in-use stationary 
diesel engines.    

One of the first engine categories addressed by CARB under this regulation included the “refuse 
removal vehicles,” which are defined as “all vehicles involved in the systematic administration 
of activities, which provide for the collection, source separation, storage, transportation, transfer, 
processing, treatment, and disposal of solid waste.”  CARB developed a Proposed Refuse 
Removal Vehicle Rule Concepts (CARB, June 2001).  In 2004, this rule was finalized requiring 
vehicle owners to employ best available control technology (BACT) on in use engines.  Owners 
must apply BACT on their engines between 2004 and 2010, with specific deadlines depending 
on factors such as engine model year, number of vehicles in a fleet, and whether the fleet has 
dual-fuel or bi-fuel engines. CARB's Executive Officer can also grant specific extensions and 
exemptions based on a variety of situations.  
 
The health and environmental benefits of this measure are substantial.  The rule will achieve a 
reduction in toxic PM emissions from collection vehicles by as much as 81 percent by 2010 and 
85 percent by 2015 from levels that existed in 2000. This means that more than two million 
pounds of PM and 30,000 tons on NOx will not be released into the air.  

Risk Assessment Methodology 

Because of the difficulty in estimating emissions and resulting air dispersion of TACs from 
mobile sources, CARB has not yet developed an approved methodology for risk assessment for 
diesel PM emitted from mobile equipment and vehicles.  The risk assessment guidance set forth 
in the Risk Reduction Plan for stationary sources is not appropriate and is not recommended to 
address PM emissions from mobiles sources.   



 

Therefore, in lieu of a fully quantitative risk assessment for diesel exhaust emissions, a 
qualitative approach for evaluating potential health risks from PM emissions from landfill 
vehicles and equipment is appropriate.  This methodology takes into consideration the PM 
emission reductions that will occur through existing regulations related to new on-road and off-
road engines as well as the proposed regulations for in-use diesel-fueled refuse removal vehicles.   
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PATRICK S. SULLIVAN, R.E.A., C.P.P. 
VICE PRESIDENT 
 
Education 
 

B.A. - Harvard University, 1989 
Biology/Ecology 

 
Licenses, Certifications, and Specialized Training 

 
South Coast Air Quality Management District, Certified Permitting 

Professional (A-1716) 
 

State of California, Registered Environmental Assessor (No. 05952) 
 
OSHA 40-Hour Health and Safety Training for Hazardous Waste Workers 

 
AHERA Certification for Asbestos Inspector, Management Planner, Contractor/Supervisor, and 
Project Designer 
 
Air and Waste Management Association Course on Risk Assessment and Air Dispersion 
Modeling; Trinity Consultants’ Course on Air Dispersion Modeling; and General Sciences  
Corporation Course on Exposure Modeling and Risk Assessment (Air, Vadose Zone, and 
Groundwater Modeling Using EPA Models) 

 
Affiliations 
 

Air and Waste Management Association; Vice Chairman, Mother Lode Chapter 

Solid Waste Association of North America, Landfill Gas Division; Chairman of Rules and 
Regulations Committee 

 
Waste Industry Air Coalition; Chairman 
 
California Biomass Collaboration; Executive Board  
 
California Integrated Waste Management Board, Technical Advisory Group for Landfill; 

Consulting Industry Representative 
 

Professional Experience 
 
Mr. Sullivan has over 16 years of experience in the area of environmental engineering, specializing in air 
quality and risk assessment issues for landfills and solid waste facilities.  He is a Certified Permitting 
Professional within the South Coast Air Quality Management District (SCAQMD) and a Registered 
Environmental Assessor in the State of California.   
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Mr. Sullivan is a Vice President and Project Director within SCS’ California office, is the Director of 
SCS’s Solid Waste Practice in California, and the Group Leader for the Landfill Gas/Landfill Engineering 
and Technical Services (which include risk assessment and air quality).  He is also a National Partner for 
SCS’s company-wide air quality compliance program and National Partner for risk assessment.   
 
He has participated in numerous projects related to air quality permitting and compliance.  Typical 
activities completed by Mr. Sullivan on these projects included air quality permitting, regulatory 
advocacy, emissions estimation, preparation of air toxics risk assessments, computer modeling for air 
emissions and dispersion, air sampling/analysis, and regulatory negotiations.  The risk assessment work 
completed by Mr. Sullivan includes human health and ecological risk assessment, chemical fate and 
transport modeling, and air toxics evaluation.   
 
Selected air quality projects include the following: 
 

• Preparation of the air quality and risk assessment sections of Environmental Impact Reports 
(EIRs) for approximately 15 landfill expansions and new landfills in California, including 
evaluations of health risks, air quality impacts, and odors. 

 
• Preparation of Title V and New Source Review (NSR)/Prevention of Significant Deterioration 

(PSD) permit applications and documentation for industrial facilities and landfill sites.  Mr. 
Sullivan has been involved with over 75 Title V permitting projects for landfill sites. 

 
• Completion of National Emission Standards for Hazardous Air Pollutants (NESHAPs) and New 

Source Performance Standard (NSPS) applicability reviews and implementation plans for various 
sources, including landfill sites and industrial facilities.  Completion of NSPS Tier 1 and 2 
emission rate studies and reports, design plans, surface emission monitoring plans, and other 
documentation for landfills under the NSPS program.  Mr. Sullivan has been involved with over 
100 NSPS/Emission Guideline (EG) projects for landfills. 

 
• Development and teaching of training courses for landfill air quality compliance at over 25 

seminars.  Compliance and regulatory issues that have been taught included Title V, NSPS, 
NESHAPS, NSR/PSD, Urban Air Toxic Strategy (UATS), and related state and local 
requirements.  

 
• Preparation of comments for the landfill industry on the NSPS rule, Title V operating permit 

programs, proposed Maximum Achievable Control Technology (MACT) standard, and the 
upcoming UATS, where landfills are included as a regulated source. 

 
• Preparation of numerous local air district, state, and federal permitting documents for the 

installation of air pollution control devices and industrial equipment, including boilers, cooling 
towers, air strippers, wastewater treatment plants, landfill gas collection systems and flares, 
landfill gas energy and recovery plants, and various industrial systems.  
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• Permitting, compliance, and due diligence projects for over 20 landfill gas-to-energy projects 
throughout the United States.  This has also included registration of greenhouse gas credits, 
facilitation of trades for greenhouse gas credits, and development of methodologies for estimation 
of greenhouse gas reductions from landfills. 

 
• Utilization of air dispersion models and preparation of air toxics risk assessments for volatile 

organic compound and fugitive dust emissions from landfill sites and other industrial sources. 
 

• Completion of emission inventories and air quality compliance audits and compliance plans for 
aerospace facilities, steel mills, jewelry manufacturing facilities, landfill sites, landfill gas 
recovery plants, and other industrial operations. 

 
• Preparation of AB 2588 air toxics emissions inventory plans, reports, and risk assessments for 

various industrial clients in California, including a large commercial complex, a jewelry 
manufacturing facility, a oil well field equipment manufacturer, and numerous landfill sites and 
related solid waste facilities.  Air toxic emissions from industrial sources were calculated and 
evaluated and the human health risks posed by these contaminants were estimated.  Risk 
management procedures were developed. 

 
• Completion of Air Quality Solid Waste Assessment Tests (SWATs) for various landfill sites in 

California.   
 

• Air sampling and source testing for various emitting devices, including sampling for volatile 
organic compounds, criteria pollutants, particulate heavy metals, and asbestos fibers.  Completion 
of all air sampling associated with asbestos abatement.  Oversight of sources testing at over 25 
landfill sites and development of a database of landfill source tests for use in the work of the 
Waste Industry Air Coalition. 

 
Mr. Sullivan is also experienced in computer database management and computer modeling as related to 
air quality.  He has worked extensively with the EPA-approved air dispersion models, Industrial Source 
Complex (ISC3), Dense Gas Dispersion Model (DEGADIS), and SCREEN3, as well as air emissions 
estimation techniques and models.  Mr. Sullivan has worked extensively with the South Coast and Bay 
Area Air Quality Management Districts in California, two of the most stringent air districts in the country, 
and is well versed in their rules and regulations.  Mr. Sullivan has also completed air quality compliance 
and permitting projects in the states of Arizona, New Mexico, Nevada, Oregon, Washington, Texas, 
Oklahoma, Michigan, Ohio, Florida, Virginia, Massachusetts, Wisconsin, Tennessee, Indiana, Illinois, 
Colorado, and Louisiana.  
 
Mr. Sullivan is also responsible for the management and oversight of the majority of the risk assessment 
projects conducted by the corporation.  Mr. Sullivan has been the Project Manager and lead technical 
expert for over 25 projects relating to risk assessment, environmental modeling, and risk management for 
contaminated industrial properties and landfills.  These projects accounted for over $1,000,000 in 
consulting fees associated with risk assessment work and over $5,000,000 in total fees. 
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Selected risk assessment projects and studies Mr. Sullivan has managed or otherwise participated in for 
landfills and solid waste facilities include the following: 
 

• Environmental Investigations and Risk Assessment at the Former BKK Main Street Landfill in 
Los Angeles County.  This landfill is an old, closed site that may have received both hazardous 
and non-hazardous wastes.  It is current occupied by two golf courses and other commercial and 
residential developments.  Project work at this facility has included completion of soil vapor 
surveys, installation and monitoring of landfill gas migration probes, landfill gas 
sampling/analysis, oversight of soil and groundwater sampling, completion of a human health risk 
assessment, and negotiations with regulatory agencies.  The site is currently being considered for 
listing on the National Priorities List (NPL) as a potential Superfund site.  

 
• Human Health Risk Evaluation and Impact Assessment, Proposed Residential Developments, 

Adjacent to the Otay Landfill, Chula Vista, California.  Contaminants at the site included a 
variety of organic and inorganic chemicals associated with a former hazardous waste and 
municipal solid waste landfill operations. Other activities at the site have includes evaluation of 
landfill gas migration, LFG design, air quality permitting, and other landfill engineering services.  

 
• Human Health Risk Evaluation and Impact Assessment, Proposed Residential Development, 

Adjacent to a Landfill Site, Union City, California.  Contaminants at the site included PAHs, 
heavy metals, and landfill gas emissions containing various organic constituents. 

 
• Human Health Risk Evaluation and Impact Assessment, Proposed Commercial Developments, 

On and Adjacent to the BKK Landfill Site, West Covina, California.  Contaminants at the site 
included a variety of organic and inorganic chemicals associated with a former hazardous waste 
and municipal solid waste landfill.  The BKK site includes two landfills:  one municipal solid 
waste landfill and one hazardous waste site.  

 
• Investigation, Risk Assessment, and Remediation Kaiser Ventures Inc. Facilities, Fontana, 

California. For the former Kaiser Steel plant in Fontana, RI/FSs, RAPs, and Remedial Designs 
were prepared for three on-site operable units.  Mr. Sullivan was responsible for a number of 
individual soil, ground water, surface water, and waste investigations at the Kaiser site, including 
treatability studies, risk assessments, remedial action plans, and hydrogeological studies, storm 
water pollution prevention plans, and spill prevention, control, and countermeasure (SPCC) plans.  
These projects included investigations of two landfill sites, with both hazardous and non-
hazardous wastes, including soil, waste materials, hazardous waste, groundwater, and surface 
water issues. 

 
• Human Health Risk Evaluation and Impact Assessment, Proposed Residential Development, 38th 

Street Burn Dump, San Diego, California.  Contaminants at the site included organics, heavy 
metals, and other landfill-related contaminants. 
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• Environmental Investigations at the Ostrom Road Landfill in Wheatland, California.  Project 
work at this site included sampling/analysis of landfill gas, assessment of landfill gas migration 
using soil-vapor techniques, sampling and monitoring of LFG migration probes, installation of 
additional migration probe for landfill gas, design and installation of a LFG collection and control 
system to mitigate groundwater impacts, as well as other engineering and permitting assignments.   

 
• Ecological Risk Assessment for a Seasonal Wetland located along the San Francisco Bay in 

Hayward, California.  The wetlands property was impacted by petroleum hydrocarbons 
originating from an active automobile recycling facility.  The ecological risk assessment included 
both terrestrial and aquatic ecosystems. 

 
• Burn Dump Investigation in San Joaquin County, California.  As part of this project, Mr. Sullivan 

provided technical oversight for investigations of a possible burn dump site, which included soil 
investigations, trenching investigations to determine extent of refuse, LFG migration assessment, 
waste sampling/analysis, hazardous waste determination, and other project tasks.  The project site 
was slated for residential development; therefore, all project elements we completed in 
consideration for this type of development. 

 
• Air Quality Impact Analysis and Human Health Risk Evaluation, Fink Road Landfill, Stanislaus 

County, California.  Regional air quality impacts, including a human health risk assessment, were 
evaluated as part of an Environmental Impact Report for a large landfill expansion. 

 
• Air Quality Impact Analysis and Human Health Risk Evaluation, Regional Landfill Project, 

Salinas Valley Solid Waste Authority, Monterey County, California.  Regional air quality 
impacts, including a human health risk assessment were evaluated as part of an Environmental 
Impact Report for four different combinations of the expansion of three regional landfills and 
placement of 10 regional transfer stations throughout the Salinas Valley in California.  

 
Publications and Presentations 
 
Sullivan, Patrick S. and Zbozinek, Jasenka V., Exposure Assessment and Toxic Distribution Modeling 

In Toxic Tort Litigation: Air and Soil Pathways.  Seminar Proceedings, Phoenix Chapter of 
the State of Arizona Bar Association, One-Day Technical Meeting, November 1996. 

 
Sullivan, Patrick S. and Lister, Kenneth H., Use of Screening Level Risk Assessment for Risk-Based 

Corrective Action.  Conference Proceedings, Association for the Environmental Health of 
Soils, 7th Annual West Coast Conference on Contaminated Soil and Groundwater, Oxnard, 
California, February 1997. 

  
Sullivan, Patrick S., Nuno, Julio A., and Lister, Kenneth H., The Use of Risk-Based Corrective Action 

in Site Mitigation Projects.  Conference Proceedings, Environmental Engineering Conference, 
Canadian Society of Civil Engineers/American Society of Civil Engineers (CSCE/ASCE), 
Edmonton, Alberta, July 1997. 
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Albert, Lon; Kubis, Elizabeth L., and Sullivan, Patrick S., Ongoing Challenges of Emission  

Inventories at Municipal Solid Waste Landfills, Conference Proceedings, Emission Inventory 
Conference, Air and Waste Management Association (AWMA), Raleigh-Durham, North 
Carolina, October 1997. 

 
Kubis, Elizabeth L., Rankin, Sue, and Sullivan, Patrick S., Strategic Planning for Landfill Gas and Air 

Quality Compliance at Municipal Solid Waste Landfills, Conference Proceedings, 28th Annual 
Solid Waste Association of North America (SWANA), Western Regional Symposium, South 
Lake Tahoe, Nevada, April 1999. 

 
Pierce, Jeff and Sullivan, Patrick S., NSPS, NESHAPs, NSR, and Title V:  The Impact of Federal 

Air Quality Regulations on Landfill Construction and Operation, Conference Proceedings,  
28th Annual Solid Waste Association of North America (SWANA), Western Regional 
Symposium, South Lake Tahoe, Nevada, April 1999. 

 
Sullivan, Patrick S., A Practical Approach to Clean Air Act Compliance for Landfills, Presentation at 

the Annual Solid Waste Association of North America (SWANA), WASTECON Conference, 
Reno, Nevada, October 1999. 

 
Sullivan, Patrick S., The Use of Methane Gas from Landfills as an Alternative Fuel Source,  

Presentation at the U.S. Conference of Mayors/Municipal Solid Waste Management 
Association Fall Summit, San Jose, California, November 1999. 

 
Sullivan, Patrick S., (lead author: Risk Assessment section) Environmental Site Characterization and 

Remediation Design Guidance, American Society of Civil Engineers (ASCE) Manuals and 
Reports on Engineering Practice No. 99, ASCE, Reston, Virginia, 1999. 

 
Michels, Mike and Sullivan, Patrick, Actual LFG Emissions Lower than EPA Estimates, Conference  

Proceedings, National Solid Waste Management Association (NSWMA)/Environmental 
Industries Association (EIA) Waste Tech 2000 Conference, Orlando, Florida, March 2000. 

   
Sullivan, Patrick and Michels, Mike, The Time is Now for Changes to the AP-42 Section on Landfills,  

Conference Proceedings, 23th Annual Solid Waste Association of North America (SWANA), 
Landfill Gas Symposium in La Jolla, California, March 2000. 

 
Sullivan, Patrick S., U.S. EPA’s Urban Air Toxics Strategy, Conference Proceedings, Conference 

Proceedings, 10th Annual Technical Conference, Air and Waste Management Association 
(AWMA) Golden Empire Chapter, Golden West Section, Bakersfield, California, March 
2000. 

 
Mezzacappa, David and Sullivan Patrick S., Air Quality Pre-Construction Permits for Municipal Solid 

Waste Landfills, Conference Proceedings, 9th Annual Solid Waste Association of North 
America (SWANA), Landfill Symposium in Austin, Texas, June 2000. 

 
Sullivan, Patrick S., Risk Characterization in Site Characterization and Remediation Design, 
 Conference Proceedings, Convergence 2000 Environmental Engineering and Pipeline 
 Engineering Conference, American Society of Civil Engineers (ASCE), Kansas City, 
 Missouri, July 2000. 
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Nuno, Julio A. and Sullivan, Patrick S., Site Characterization, Presentation at Convergence 2000 
 Environmental Engineering and Pipeline Engineering Conference, American Society of Civil  
 Engineers (ASCE), Kansas City, Missouri, July 2000. 
 
Sullivan, Patrick S., Getting Down to Cases:  Just What is a Bioreactor Landfill, MSW Management, 

July/August 2000. 
 
Sullivan, Patrick S. and Stege, G. Alexander, An Evaluation of Air and Greenhouse Gas Emissions  

And Methane Recovery from Bioreactor Landfills, MSW Management, September/October 2000. 
 
Green, Roger B., Vogt, W. Gregory, and Sullivan, Patrick S., Comparison of Emissions from  

Bioreactor and Conventional Landfills, Conference Proceedings, Annual Solid Waste 
Association of North America (SWANA) WASTECON Conference in Cincinnati, Ohio, October 
2000. 

 
Vogt, W. Gregory and Sullivan, Patrick S., Literature Review and Research Needs for Bioreactor 

Landfills, Conference Proceedings, National Solid Waste Management Association 
(NSWMA)/Environmental Industries Association (EIA) Waste Tech 2001 Conference in San 
Diego, California, February 2001. 

 
Sullivan, Patrick S. and Caponi, Frank R., The Potential Impacts of the MACT Standard and Urban  

Air Toxics Strategy on MSW Landfills, Conference Proceedings, 24th Annual Solid Waste 
Association of North America (SWANA), 24th Annual Landfill Gas Symposium in Dallas,  
Texas, March 2001. 

 
Sullivan, Patrick S., Bioreactor Landfill Energy Recovery, Proceedings of the U.S. EPA’s and Water  

Environment Federation’s Innovative Processes to Produce Useful Materials from Biosolids 
and Animal Manures---A Symposium, Chicago, Illinois, June 2001. 

 
McCready, Ambrose; Nordell, David; and Sullivan Patrick S., Bioreactor Operation Feasibility Study 

for Fink Road Landfill, Conference Proceedings, 10th Annual Solid Waste Association of North 
America (SWANA), Landfill Symposium in San Diego, California, June 2001. 

 
Sullivan, Patrick S., Landfill Gas Modeling and Emission Estimates for a Large Bioreactor Landfill in  

California, Presentation at the 10th Annual Solid Waste Association of North America 
(SWANA), Landfill Symposium in San Diego, California, June 2001. 

 
Sullivan, Patrick S. and Green, Roger, Air Emissions, Methane Generation and Recovery, and Energy 

Potential for Bioreactor Landfills: Comparing the Theoretical to the Actual, Proceedings of the 
Annual Solid Waste Association of North America (SWANA) WASTECON Conference in 
Baltimore, Maryland, October 2001. 

 
Pierce, Jeffrey L. and Sullivan, Patrick S., Economic and Financial Aspects of LFGTE Project 

Development in California, California Energy Commission/U.S. EPA Landfill Methane Outreach 
Program (LMOP), California Landfill Gas to Energy Workshop, California Landfill Gas Primer, 
Sacramento, California, October 2001. 
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Sullivan, Patrick S., Enhancing Energy Recovery from Landfills Using the Bioreactor Technology,  

Presentation at the 5th Annual U.S. EPA Landfill Methane Outreach Program (LMOP)  
Conference and Project Expo, Washington, D.C., December 2001. 

 
Sullivan, Patrick S. and Caponi, Frank R., Air Quality Compliance for Landfill Gas to Energy Projects,  

Conference Proceedings, 25th Annual Solid Waste Association of North America (SWANA),  
25th Annual Landfill Gas Symposium in Monterey, California, March 2002. 

 
Sullivan, Patrick S., Huff, Raymond, and Tinker, Amy, Human Health Risk Assessment Issues for  

Landfills, Conference Proceedings, 25th Annual Solid Waste Association of North America 
(SWANA), Landfill Gas Symposium in Monterrey, California, March 2002. 

 
Sullivan, Patrick S., Update on Air Quality Permitting and Compliance Issues for MSW Landfills,  

Presentation at the 31th Annual Solid Waste Association of North America (SWANA), Western 
Regional Symposium, South Lake Tahoe, Nevada, May 2002. 

 
Walsh, James and Sullivan, Patrick S., NSPS and Other Clean Air Act Issues --- Recent Development and  

Workarounds, Proceedings of the Annual Solid Waste Association of North America (SWANA) 
WASTECON Conference in Long Beach, California, October 2002. 
 

Sullivan, Patrick S. and Bins, John, Measurement of Toxic Emissions from Landfills:  History and 
Current Developments, Conference Proceedings, Symposium on Air Quality Measurement 
Methods and Technology---2002, Air and Waste Management Association (AWMA), San 
Francisco, California, November 2002. 

 
Sullivan, Patrick S. and Bins, John, Toxic Emissions from Landfills:  History and Current 

Developments, Conference Proceedings, National Solid Waste Management Association 
 (NSWMA) Waste Tech 2003 Conference in New Orleans, Louisiana, February 2003. 

 
Morris, Jeremy, Sullivan, Patrick S., et.al, Performance-Based System for Post-Closure Care at MSW 

Landfills –A New Approach to the Current 30-Year Time-Based System of Subtitle D, Conference 
Proceedings, National Solid Waste Management Association (NSWMA) Waste Tech 2003 
Conference in New Orleans, Louisiana, February 2003. 

 
Sullivan, Patrick S., et.al, Landfill Gas Module, Performance-Based System for Post-Closure Care at  

MSW Landfill, Conference Proceedings, Conference Proceedings, 26th Annual Solid Waste 
Association of North America (SWANA), Landfill Gas Symposium in Tampa, Florida, March 
2003. 
 

Sullivan, Patrick, Landfill Gas Aspects of Bioreactor Landfills, Presentation at Association of State  
And Territorial Solid Waste Management Officials (ASTSWMO) Annual State Solid Waste 
Managers’ Conference, Salt Lake City, Utah, July 2003. 

  
Huff, Raymond; Leonard, Michelle; and Sullivan, Patrick S., Composting Emissions Update and New 
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Table MD-1:  Mitigated On-Road Vehicle Trip Assumptions rev. 3/21/05 DS&NMS

Redwood LF  200238 rev. 6/9/06 DS
7 tons/payload 23 tons/payload Payload by Vehicle Type (tons)

0.5 tons/payload Medium Heavy Trucks Heavy Heavy Trucks Light Medium Heavy 
Ave. Light Duty Auto (Diesel) (Diesel) Duty Auto Heavy Trucks Heavy Trucks

Proposed - Permit - 2005 Conditions (Mitigated) Daily Trips Tons/ # of Daily (Catal.) (GVW = 14,001 - 33,000 lbs) (GVW = 33,001 - 60,000 lbs) Total Total Payload (tons)
(one way) Vehicle Loads % of Fleet # of Daily Trips % of Fleet # of Daily Trips % of Fleet # of Daily Trips % Trips 0.5 7 23 Total Target

1. Trucks (landfill operations)
A. Landfilled Materials 319          
    - MSW 302          8.4 151 95% 40% 121                  35% 106                    25% 76                     100% 302     30               370                869               1,270      1270
    - Sludge 13            15.0 7 4% 0% -                   50% 7                       50% 7                       100% 13       -             23                 77                 100         100
    - Other Designated 3             13.4 1 1% 0% -                   60% 2                       40% 1                       100% 3         -             6                   14                 20           20

Subtotal 159 100% Subtotal: 319     Subtotal: 1,390      1,390       
B. Reycled/Reused/Cover Materials 661          
    - Separated/Commingled Recyclables (incl. white gds and scrap metals) 542          1.5 271 82% 85% 461                  15% 81                     0% -                    100% 542     115             285                -                400         400
    - Greenwaste/Yardwaste/Woodwaste/Food Waste/Biosolids for Composting 72            4.7 36 11% 60% 43                    30% 22                     10% 7                       100% 72       11               76                 83                 170         170
    -Greenwaste/Yardwaste/Woodwaste for ADC & Erosion Control 40            15.0 20 6% 0% -                   50% 20                     50% 20                     100% 40       -             70                 230               300         300 2310
     -Biosolids for ADC 7             15.0 3 1% -                   50% 3                       50% 3                       100% 7         -             12                 38                 50           50 2,310        

Subtotal: 661     Subtotal: 920         920          -            
331 100%

C. Outgoing Compost Product and Recyclables 44            16.8 22 10% 4                      25% 11                     65% 29                     100% 44       1                 38                 328               368         368
Overall fleet mix for landfill operations:

Subtotal: 1,024       1,024        61% 630                  25% 252                    14% 143                    100% 1,024  

2. Non-Truck Deliveries 100          100% 100                  0% -                    0% -                    100% 100     NA NA NA NA NA
employees (35) & deliveries

3. Construction 200          18.5 100 0% -                   50% 100                    50% 100                    100% 200     -             350                1,150            1,500      1500
100 vehicles, 200 trips per day, 50%=18 CY, 50% 10CY

TOTAL: 1,324       55% 730                  27% 352                    18% 243                    100% 1,324  
1,324  VMT = Trip length x # of trips Ave. length

Distance (miles per trip) 955          12.7 12.7 24.0 9,268          4,466             5,822            19,556    15

7 tons/payload 23 tons/payload
0.5 tons/payload Medium Heavy Trucks Heavy Heavy Trucks Payload by Vehicle Type (tons)

Ave. Light Duty Auto (Diesel) (Diesel) Light Medium Heavy 
Baseline - Permit -1994 Conditions Daily Trips Tons/ (Catal.) (GVW = 14,001 - 33,000 lbs) (GVW = 33,001 - 60,000 lbs) Total Total Duty Auto Heavy Trucks Heavy Trucks

(one way) Vehicle % of Fleet # of Daily Trips % of Fleet # of Daily Trips % of Fleet # of Daily Trips % Trips 0.5 7 23 Total Target

1. Trucks (landfill operations) 730 NA 65% 475                  20% 146                    15% 110                    100% 730     119             511                1,259            1,889      2,310       
 - vehicle split similar to that assumed in 1994 EIR.

2. Non-Truck Deliveries 100 NA 100% 100                  0% -                    0% -                    100% 100     NA NA NA NA NA
employees (35) & deliveries

TOTAL: 830 69% 575                  18% 146                    13% 110                    100%
VMT = Trip length x # of trips Ave. length

Distance (miles per trip) 10 10 18 4,745          1,460             1,971            8,176      10



Table MD-2:  Baseline On-Road Vehicle Emissions (2006) rev. 3/21/05 DS & NMS

Redwood LF  200238 rev. 6/9/06 DS

Trip Characteristics /a/

0.5 
tons/payload

Light Duty Auto
(ALL)

7 tons/payload
Medium Heavy 

Trucks
(Diesel)

23 tons/payload
Heavy Heavy 

Trucks
(Diesel) rev. 10/18/07 cls

# of Daily Trips 575 146 110 830
Avg. Daily Trip Length (miles) 10 10 18
Vehicle Miles Travelled (per day) 5,745                 1,460                 1,971                 

 /a/ See trip assumptions table.

Pollutant Running Exhaust Emissions Factor at 30 mph (grams/mile)
ROG 0.172 0.256 1.179
CO 4.218 2.01 6.363
NOX 0.322 8.868 17.768
SO2 0.004 0.134 0.171
Total PM10 0.721 1.038 1.52
    PM10 - Exhaust 0.01 0.323 0.766
    PM10 - Tire Wear 0.008 0.012 0.036
    PM10 - Break Wear 0.013 0.013 0.028
    PM10 - Entrained Road Dust 0.69 0.69 0.69
CO2 388.028 1505 1924.234
CH4 0.04 0.07 0.07
N2O 0.04 0.05 0.05

Pollutant Running Exhaust Emissions (grams/day) (grams/day) (lbs/day)
ROG 988                    374                    2,324                 3,686            8               
CO 24,232               2,935                 12,541               39,708          88             
NOX 1,850                 12,947               35,021               49,818          110           
SO2 23                      196                    337                    556               1               
Total PM10 4,142                 1,515                 2,996                 8,654            19             
    PM10 - Exhaust 57                      472                    1,510                 2,039            4               
    PM10 - Tire Wear 46                      18                      71                      134               0               
    PM10 - Break Wear 75                      19                      55                      149               0               
    PM10 - Entrained Road Dust 3,964                 1,007                 1,360                 6,331            14             
CO2 2.23E+06 2.20E+06 3.79E+06 8.22E+06 1.81E+04
CH4 2.30E+02 1.02E+02 1.38E+02 4.70E+02 1.04E+00
N2O 2.30E+02 7.30E+01 9.86E+01 4.01E+02 8.85E-01

Notes
1 - Emission factors derived using EMFAC2007 V2.3, except for PM10 Entrained Road Dust. 
     The BAAQMD-recommended factor of 0.69 grams of PM10 per vehicle mile traveled was used.
2 - All emission factors are for summer (assuming an average daytime temperature of 80 degrees Fahrenheit and 
     50% relative humidity) except for CO, which is for winter (assuming an average daytime temperature of 
     55 degrees Fahrenheit and 60% relative humidity).
3 - CH4 and N20 emission factors are generic (independent of temperature and speed) as published bythe California
     Climate Action registry in its General Reporting Protocol March 2007

Total for 2006

12/3/2007 2:14 PM



Table MD-3:  Mitigated Project On-Road Vehicle Emissions (2010) rev. 3/21/05

Redwood LF  200238 rev. 6/9/06

Trip Characteristics /a/

0.5 
tons/payload

Light Duty Auto
(All)

7 tons/payload
Medium Heavy 

Trucks
(Diesel)

23 tons/payload
Heavy Heavy 

Trucks
(Diesel) rev. 10/18/07

# of Daily Trips 730 352 243 1324
Avg. Daily Trip Length (miles) 12.7 12.7 24
Vehicle Miles Travelled (per day) 9,268                 4,466               5,822                 19556

 /a/ See trip assumptions table.

Pollutant Running Exhaust Emissions Factor at 30 mph (grams/mile)
ROG 0.091 0.22 0.9
CO 2.666 1.801 4.451
NOX 0.198 6.526 13.037
SO2 0.004 0.014 0.018
Total PM10 0.72 0.982 1.24
    PM10 - Exhaust 0.009 0.267 0.486
    PM10 - Tire Wear 0.008 0.012 0.036
    PM10 - Break Wear 0.013 0.013 0.028
    PM10 - Entrained Road Dust 0.69 0.69 0.69
CO2 383.317 1505 1924.234
CH4 0.04 0.07 0.07
N2O 0.04 0.05 0.05

Pollutant Running Exhaust Emissions (grams/day) (grams/day) (lbs/day)
ROG 843                    983                  5,240                 7,066            16               
CO 24,709               8,044               25,914               58,666          129             
NOX 1,835                 29,146             75,902               106,883        236             
SO2 37                      63                    105                    204               0                 
Total PM10 6,673                 4,386               7,219                 18,278          40               
    PM10 - Exhaust 83                      1,192               2,830                 4,105            9                 
    PM10 - Tire Wear 74                      54                    210                    337               1                 
    PM10 - Break Wear 120                    58                    163                    342               1                 
    PM10 - Entrained Road Dust 6,395                 3,082               4,017                 13,494          30               
CO2 3.55E+06 6.72E+06 1.12E+07 2.15E+07 4.73E+04
CH4 3.71E+02 3.13E+02 4.08E+02 1.09E+03 2.40E+00
N2O 3.71E+02 2.23E+02 2.91E+02 8.85E+02 1.95E+00

Notes
1 - Emission factors derived using EMFAC2007 V2.3, except for PM10 Entrained Road Dust. 
     The BAAQMD-recommended factor of 0.69 grams of PM10 per vehicle mile traveled was used.
2 - All emission factors are for summer (assuming an average daytime temperature of 80 degrees Fahrenheit and 
     50% relative humidity) except for CO, which is for winter (assuming an average daytime temperature of 
     55 degrees Fahrenheit and 60% relative humidity).
3 - CH4 and N20 emission factors are generic (independent of temperature and speed) as published bythe California
     Climate Action registry in its General Reporting Protocol March 2007

Total for 2010

12/3/2007 2:14 PM



Redwood Landfill Mobile Emissions

On-Road Vehicle Emissions Summary rev. 3/22/05 DS & NMS

rev. 6/9/06 DS

rev. 10/18/07 cls

Pollutant 2006 2010 Increment
CEQA Significance

Thresholds

ROG 8                       16                     7                   80

CO 88                     129                   42                 550

NOX 110                   236                   126              80

SO2 1                       0                       (1)                  80

Total PM10 19                     40                     21                 80

    PM10 - Exhaust 4                       9                       5                   

    PM10 - Tire Wear 0                       1                       0                   

    PM10 - Break Wear 0                       1                       0                   

    PM10 - Entrained Road Dust 14                     30                     16                 

CO2 18,120              47,348              29,228          

Additional CO2 Considerations Increment

Annual CO2 emissions = 9.12E+06 pounds per year

4.14E+03 metric tonnes per year

Daily non CO2 ghg Emissions Increment

CH4 1.04E+00 2.40E+00 1.37E+00 pounds per day = 4.27E+02 pounds/year 

N2O 8.85E-01 1.95E+00 1.07E+00 pounds per day = 3.33E+02 pounds/year 

Global Warming Potential

CH4 25

N20 298

Incremental emissions as eCO2

CH4 1.07E+04 pounds per year = 4.84E+00 metric tonnes per year

N2O 9.92E+04 pounds per year = 4.50E+01 metric tonnes per year

TOTAL ANNUAL GHG = 4.19E+03 metric tonnes of eCO2 per year

(lbs/day)

3/24/2008 1:51 PM



Table MD-4:  Mitigated Off-Road Equipment Emissions rev. 3/21/05

Redwood LF 200238 rev 10/25/07 cls
Mitigated

Typical Existing Operations (2006) Project Operations (2010)
Hours/Week/ Operating Total Total Total Total Total Total

Equipment General Number Assumed Piece Load Hours/ Hours/ hp-hours/ Hours/ Hours/ hp-hours/
Model Description Used hp-rating of Equipment Factor Week Day Day Week Day Day Description of Use
Cat 826C Compactor 2 380 49 0.55 98       16      3,414     107      18       3,725        Refuse Management
Cat D300 Dump Truck 3 240 29 0.65 87       15      2,262     95       16       2,469        Hauling dirt and daily cover
Cat D6H Track-type tractor 1 165 24 0.55 24       4        363        26       4         396           Refuse Management
Cat D9 Track-type tractor 1 405 20 0.55 20       3        743        22       4         810           Moving soil/construction/cover
Komatsu D65 Track-type tractor 1 180 4 0.55 4         1        66          4         1         72             Moving soil/construction/cover
Komatsu D60 Track-type tractor 1 180 2 0.55 2         0        33          2         0         36             Moving soil/construction/cover
Cat 980 Rubber-tire loader 1 311 34 0.54 34       6        952        37       6         1,039        Loading dirt and materials
Cat 950 Rubber-tire loader 1 180 17 0.54 17       3        275        19       3         301           Loading materials/composting ops
Cat 966 Rubber-tire loader 1 235 18 0.54 18       3        381        20       3         415           Loading materials/composting ops
Komatsu W600Rubber-tire loader 1 200 16 0.54 16       3        288        17       3         314           Loading dirt and materials
Terrex Water truck 4k gal 1 180 10 0.65 10       2        195        11       2         213           Dust and fire control
Cat 14G Motorgrader 1 180 23 0.61 23       4        421        25       4         459           Site and road maintenance, repair
Brown Bear Rubber-tire tractor 1 180 0 0.59 -      -     -        -      -     -           Sludge processing/turning
Columbia Truck tipper 2 180 NA 0.55 NA -     NA 50       8         828           Trailer tipping (refuse & compost)
Frontier Windrow turner 1 180 7 0.55 7         1        116        8         1         126           Composting operations

Total: 253             360      60      9,507     443      74       11,204      

Emissions (lbs/day)
Emission Factor Existing M. Project Net 

Pollutant (grams/hp-hour) (2001) (2005) Increment
ROG 0.32 7          8             1                 
CO 0.92 19        23           3                 
NOx 5.47 115      135         20               
PM10 0.13 2.82     3.32        0.50            

Notes
1 -- Information on equipment type, use and usage rate on a weekly basis for existing conditions provided by project applicant. A tub grinder was not included on an 
       update of the JTD Table 5-5 equipment list provided by the applicant (G. Roycroft, July 21, 2001), presumably as an oversight. The tub grinder is not included in this 
       emissions inventory list because the applicant currently is permitted to operate the tub grinder up to 8 hours per day (peak); daily use is not expected to increase 
       substantially beyond this under the project. 
2 -- In the summer of  1997, RLI acquired and began using the waste tipper.  For that reason, its  use is not considered for the 1994 existing conditions scenario.
3 -- Off-road equipment use is assumed to increase proportionally with the overall increase in peak day material receipts from Table 2-1.

1994 Permit Conditions: 2,300       tons
2005 Project Conditions: 2,510       tons

1.1 Increase applied to equipment use
4 -- Where feasible, hp-ratings for individual models of equipment were obtained from the applicable manufacturer's website.  Professional judgement was used to estimate
      the remaining hp-ratings.
5 -- Based on composite uncontrolled emission factors for post-1987 model years for equipment with a hp-rating below 175 hp and Tier 1 emission rates for engines with 
      a hp-rating greater than 175 hp.  Emission factor data was obtained from the California Air Resources Board's Emission Inventory of Off-Road Large Compression-Ignited 
      Engines (>25 hp) Using the New OFFROAD Emissions Model Mail Out#: MSC 99-32, January 27, 2000 (Tables 12 and 13).  Load factors are taken from Appendix B.
      of this document.  
6 -- Emission factors for NOx and PM10 have been adjusted using fuel correction factors (Table 15) to account for the use of California diesel fuel.
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Appendix E-1
Redwood Landfill
Estimated Greenhouse Gas Emissions from Waste Decomposition
Current Permit
Based on LandGEM Output and Reported Landfill Gas System Performance (2002-2006)

Prepared by D. Sicular, Oct. 24, 2007

Methane Generation and Fugitive Emissions Emission Offset for Electricity Production

Year
 Waste 

Accepted  Waste in Place 
 LFG 

Generation LFG Capture(1)
LFG Capture 

Rate
 Methane 
Captured 

 Methane not 
Captured 

 Methane 
Oxidyzed 

Through Cover 

 Net Fugitive 
Methane From 

Landfill 

 Fugitive 
Methane From 
Flare/ Engines 

 Total Fugitive 
Methane - Flare 

and Landfill 

 GWP of Fugitive 
Methane 

Emissions 

 GWP of 
Cumulative 

Fugitive 
Methane 

Emissions 

Power Production 
Potential of 

Captured LFG(2) 

 Electricity 
Generation 

Emission Offset - 
CO2 equivalent 

 Net Emissions- 
CO2 Equivalent Notes

Short Tons Short Tons m3/year Avg ft3/min m3/year Mg/year Percent Mg/year Mg/year Mg/year Mg/year Mg/year Mg/Year Mg/yr eCO2 Mg/yr eCO2 kWH/year Mg/yr eCO2 Mg/yr eCO2
1958 92,805         -                  -                  0% -                    -                    -                    -                    -                    -                    -                     -                  -                      
1959 98,388         92,805            662,950          0% -                    221                   22                     199                   -                    199                   4,976                 4,976              4,976                  
1960 103,971       191,193          1,339,786        0% -                    447                   45                     402                   -                    402                   10,056               15,031            10,056                
1961 109,554       295,164          2,029,964        0% -                    677                   68                     609                   -                    609                   15,236               30,267            15,236                
1962 115,137       404,718          2,732,960        0% -                    912                   91                     820                   -                    820                   20,512               50,779            20,512                
1963 120,719       519,854          3,448,273        0% -                    1,150                115                   1,035                -                    1,035                25,881               76,660            25,881                
1964 126,302       640,574          4,175,419        0% -                    1,393                139                   1,254                -                    1,254                31,338               107,998          31,338                
1965 131,885       766,876          4,913,934        0% -                    1,639                164                   1,475                -                    1,475                36,881               144,879          36,881                
1966 137,468       898,761          5,663,373        0% -                    1,889                189                   1,700                -                    1,700                42,506               187,385          42,506                
1967 143,051       1,036,229        6,423,307        0% -                    2,143                214                   1,928                -                    1,928                48,210               235,595          48,210                
1968 148,634       1,179,280        7,193,324        0% -                    2,400                240                   2,160                -                    2,160                53,989               289,584          53,989                
1969 154,217       1,327,914        7,973,030        0% -                    2,660                266                   2,394                -                    2,394                59,841               349,425          59,841                
1970 159,800       1,482,131        8,762,044        0% -                    2,923                292                   2,631                -                    2,631                65,763               415,188          65,763                
1971 165,382       1,641,930        9,560,001        0% -                    3,189                319                   2,870                -                    2,870                71,752               486,939          71,752                
1972 170,965       1,807,313        10,366,551      0% -                    3,458                346                   3,112                -                    3,112                77,805               564,745          77,805                
1973 176,548       1,978,278        11,181,356      0% -                    3,730                373                   3,357                -                    3,357                83,921               648,665          83,921                
1974 182,131       2,154,826        12,004,094      0% -                    4,004                400                   3,604                -                    3,604                90,096               738,761          90,096                
1975 187,714       2,336,957        12,834,453      0% -                    4,281                428                   3,853                -                    3,853                96,328               835,089          96,328                
1976 193,297       2,524,671        13,672,134      0% -                    4,561                456                   4,105                -                    4,105                102,615             937,704          102,615               
1977 198,880       2,717,968        14,516,849      0% -                    4,842                484                   4,358                -                    4,358                108,955             1,046,659        108,955               
1978 204,463       2,916,848        15,368,325      0% -                    5,126                513                   4,614                -                    4,614                115,346             1,162,005        115,346               
1979 210,045       3,121,310        16,226,294      0% -                    5,413                541                   4,871                -                    4,871                121,785             1,283,790        121,785               
1980 215,628       3,331,356        17,090,503      0% -                    5,701                570                   5,131                -                    5,131                128,271             1,412,062        128,271               
1981 221,211       3,546,984        17,960,707      0% -                    5,991                599                   5,392                -                    5,392                134,803             1,546,864        134,803               
1982 226,794       3,768,195        18,836,670      0% -                    6,283                628                   5,655                -                    5,655                141,377             1,688,241        141,377               
1983 232,377       3,994,989        19,718,168      0% -                    6,577                658                   5,920                -                    5,920                147,993             1,836,234        147,993               
1984 237,960       4,227,366        20,604,983      0% -                    6,873                687                   6,186                -                    6,186                154,649             1,990,883        154,649               
1985 243,543       4,465,326        21,496,906      0% -                    7,171                717                   6,454                -                    6,454                161,343             2,152,227        161,343               
1986 249,125       4,708,868        22,393,737      0% -                    7,470                747                   6,723                -                    6,723                168,074             2,320,301        168,074               
1987 254,708       4,957,994        23,295,284      933           13,880,365       9,260                60% 4,630                3,141                314                   2,827                46                     2,873                71,820               2,392,122        71,820                Landfill Gas Collection System Installed
1988 260,291       5,212,702        24,201,362      969           14,420,247       9,620                60% 4,810                3,263                326                   2,936                48                     2,985                74,614               2,466,735        74,614                
1989 265,874       5,472,993        25,111,794      1,005         14,962,722       9,982                60% 4,991                3,385                339                   3,047                50                     3,097                77,421               2,544,156        77,421                
1990 271,457       5,738,867        26,026,407      1,042         15,507,690       10,346              60% 5,173                3,509                351                   3,158                52                     3,210                80,241               2,624,397        80,241                
1991 277,040       6,010,324        26,945,039      1,079         16,055,051       10,711              60% 5,356                3,633                363                   3,269                54                     3,323                83,073               2,707,470        83,073                
1992 282,623       6,287,364        27,867,532      1,116         16,604,714       11,078              60% 5,539                3,757                376                   3,381                55                     3,437                85,917               2,793,387        85,917                
1993 288,206       6,569,987        28,793,735      1,153         17,156,587       11,446              60% 5,723                3,882                388                   3,494                57                     3,551                88,772               2,882,159        88,772                
1994 293,788       6,858,192        29,723,502      1,190         17,710,583       11,816              60% 5,908                4,007                401                   3,606                59                     3,666                91,639               2,973,798        91,639                
1995 299,008       7,151,981        30,656,693      1,227         18,266,620       12,187              60% 6,093                4,133                413                   3,720                61                     3,781                94,516               3,068,314        94,516                
1996 402,575       7,450,989        31,590,579      1,265         18,823,071       12,558              60% 6,279                4,259                426                   3,833                63                     3,896                97,395               3,165,709        97,395                
1997 385,932       7,853,564        33,227,671      1,330         19,798,522       13,209              60% 6,604                4,480                448                   4,032                66                     4,098                102,442             3,268,152        102,442               
1998 423,114       8,239,495        34,681,682      1,388         20,664,887       13,787              60% 6,893                4,676                468                   4,208                69                     4,277                106,925             3,375,077        106,925               
1999 449,263       8,662,609        36,344,292      1,455         21,655,544       14,447              60% 7,224                4,900                490                   4,410                72                     4,482                112,051             3,487,128        112,051               
2000 444,320       9,111,872        38,128,501      1,526         22,718,655       15,157              60% 7,578                5,140                514                   4,626                76                     4,702                117,552             3,604,680        117,552               
2001 450,899       9,556,192        39,807,444      1,594         23,719,043       15,824              60% 7,912                5,367                537                   4,830                79                     4,909                122,728             3,727,408        122,728               
2002 443,540       10,007,090      41,467,548      1,302         19,378,102       12,928              60% 8,242                5,590                559                   5,031                82                     5,114                127,846             3,855,255        127,846               
2003 452,810       10,450,630      43,009,991      1,585         23,595,731       15,742              60% 8,549                5,798                580                   5,219                85                     5,304                132,602             3,987,856        132,602               
2004 447,385       10,903,440      44,558,176      1,457         21,691,195       14,471              60% 8,856                6,007                601                   5,406                89                     5,495                137,375             4,125,231        137,375               
2005 423,617       11,350,825      46,006,900      2,009         29,901,713       19,949              60% 9,144                6,202                620                   5,582                91                     5,674                141,841             4,267,073        141,841               
2006 441,270       11,774,441      47,229,032      2,623         39,037,539       26,044              60% 9,387                6,367                637                   5,731                94                     5,824                145,609             4,412,682        145,609               
2007 434,467       12,215,712      48,529,354      1,943         28,915,945       19,291              60% 9,646                6,543                654                   5,888                96                     5,985                149,618             4,562,300        149,618               
2008 434,467       12,650,179      49,730,088      1,991         29,631,396       19,769              60% 9,884                6,704                670                   6,034                99                     6,133                153,320             4,715,621        153,320               Projections start here
2009 434,467       13,084,646      50,883,742      2,037         30,318,794       20,227              60% 10,114              6,860                686                   6,174                202                   6,376                159,405             4,875,026        -                      159,405               Assume gas-fired engines installed
2010 434,467       13,519,113      51,992,160      2,081         30,979,238       20,668              60% 10,334              7,009                701                   6,308                207                   6,515                162,878             5,037,904        -                      162,878               
2011 434,467       13,953,580      53,057,116      2,124         31,613,787       21,091              60% 10,546              7,153                715                   6,438                211                   6,649                166,214             5,204,118        -                      166,214               
2012 434,467       14,388,047      54,080,315      2,165         32,223,454       21,498              60% 10,749              7,291                729                   6,562                215                   6,777                169,419             5,373,537        -                      169,419               
2013 434,467       14,822,514      55,063,393      2,204         32,809,216       21,889              60% 10,944              7,423                742                   6,681                219                   6,900                172,499             5,546,036        -                      172,499               
2014 434,467       15,256,981      56,007,925      2,242         33,372,009       22,264              60% 11,132              7,551                755                   6,796                223                   7,018                175,458             5,721,494        -                      175,458               
2015 434,467       15,691,448      56,915,420      2,279         33,912,736       22,625              60% 11,312              7,673                767                   6,906                226                   7,132                178,301             5,899,795        -                      178,301               
2016 434,467       16,125,915      57,787,333      2,313         34,432,260       22,971              60% 11,486              7,791                779                   7,012                230                   7,241                181,032             6,080,828        -                      181,032               Projected Closure
2017 -               16,560,382      58,625,057      2,954         43,968,793       29,334              75% 14,667              4,889                489                   4,400                293                   4,693                117,335             6,198,162        -                      117,335               
2018 -               16,560,382      56,326,336      2,838         42,244,752       28,184              75% 14,092              4,697                470                   4,228                282                   4,509                112,734             6,310,897        -                      112,734               
2019 -               16,560,382      54,117,748      2,727         40,588,311       27,078              75% 13,539              4,513                451                   4,062                271                   4,333                108,314             6,419,210        -                      108,314               
2020 -               16,560,382      51,995,761      2,620         38,996,821       26,017              75% 13,008              4,336                434                   3,902                260                   4,163                104,067             6,523,277        -                      104,067               
2021 -               16,560,382      49,956,978      2,517         37,467,734       24,997              75% 12,498              4,166                417                   3,749                250                   3,999                99,986               6,623,263        -                      99,986                
2022 -               16,560,382      47,998,137      2,419         35,998,603       24,016              75% 12,008              4,003                400                   3,602                240                   3,843                96,066               6,719,329        -                      96,066                
2023 -               16,560,382      46,116,103      2,324         34,587,077       23,075              75% 11,537              3,846                385                   3,461                231                   3,692                92,299               6,811,628        -                      92,299                
2024 -               16,560,382      44,307,865      2,233         33,230,899       22,170              75% 11,085              3,695                369                   3,325                222                   3,547                88,680               6,900,307        -                      88,680                
2025 -               16,560,382      42,570,529      2,145         31,927,897       21,301              75% 10,650              3,550                355                   3,195                213                   3,408                85,203               6,985,510        -                      85,203                
2026 -               16,560,382      40,901,314      2,061         30,675,986       20,465              75% 10,233              3,411                341                   3,070                205                   3,274                81,862               7,067,372        -                      81,862                
2027 -               16,560,382      39,297,551      1,980         29,473,163       19,663              75% 9,831                3,277                328                   2,949                197                   3,146                78,652               7,146,023        -                      78,652                
2028 -               16,560,382      37,756,672      1,903         28,317,504       18,892              75% 9,446                3,149                315                   2,834                189                   3,023                75,568               7,221,591        -                      75,568                
2029 -               16,560,382      36,276,212      1,828         27,207,159       18,151              75% 9,076                3,025                303                   2,723                182                   2,904                72,605               7,294,196        -                      72,605                
2030 -               16,560,382      34,853,801      1,756         26,140,351       17,439              75% 8,720                2,907                291                   2,616                174                   2,790                69,758               7,363,954        -                      69,758                
2031 -               16,560,382      33,487,164      1,687         25,115,373       16,756              75% 8,378                2,793                279                   2,513                168                   2,681                67,023               7,430,977        -                      67,023                
2032 -               16,560,382      32,174,113      1,621         24,130,585       16,099              75% 8,049                2,683                268                   2,415                161                   2,576                64,395               7,495,372        -                      64,395                
2033 -               16,560,382      30,912,548      1,558         23,184,411       15,467              75% 7,734                2,578                258                   2,320                155                   2,475                61,870               7,557,241        -                      61,870                
2034 -               16,560,382      29,700,450      1,497         22,275,338       14,861              75% 7,430                2,477                248                   2,229                149                   2,378                59,444               7,616,685        -                      59,444                
2035 -               16,560,382      28,535,879      1,438         21,401,909       14,278              75% 7,139                2,380                238                   2,142                143                   2,285                57,113               7,673,798        -                      57,113                
2036 -               16,560,382      27,416,971      1,382         20,562,728       13,718              75% 6,859                2,286                229                   2,058                137                   2,195                54,874               7,728,672        -                      54,874                
2037 -               16,560,382      26,341,936      1,327         19,756,452       13,180              75% 6,590                2,197                220                   1,977                132                   2,109                52,722               7,781,394        -                      52,722                
2038 -               16,560,382      25,309,054      1,275         18,981,791       12,664              75% 6,332                2,111                211                   1,900                127                   2,026                50,655               7,832,048        -                      50,655                
2039 -               16,560,382      24,316,672      1,225         18,237,504       12,167              75% 6,084                2,028                203                   1,825                122                   1,947                48,668               7,880,717        -                      48,668                
2040 -               16,560,382      23,363,202      1,177         17,522,401       11,690              75% 5,845                1,948                195                   1,754                117                   1,870                46,760               7,927,477        -                      46,760                
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2041 -               16,560,382      22,447,117      1,131         16,835,338       11,232              75% 5,616                1,872                187                   1,685                112                   1,797                44,927               7,972,404        -                      44,927                
2042 -               16,560,382      21,566,953      1,087         16,175,215       10,791              75% 5,396                1,799                180                   1,619                108                   1,727                43,165               8,015,569        -                      43,165                
2043 -               16,560,382      20,721,301      1,044         15,540,976       10,368              75% 5,184                1,728                173                   1,555                104                   1,659                41,473               8,057,041        -                      41,473                
2044 -               16,560,382      19,908,807      1,003         14,931,605       9,962                75% 4,981                1,660                166                   1,494                100                   1,594                39,846               8,096,888        -                      39,846                
2045 -               16,560,382      19,128,172      964           14,346,129       9,571                75% 4,785                1,595                160                   1,436                96                     1,531                38,284               8,135,172        -                      38,284                
2046 -               16,560,382      18,378,145      926           13,783,609       9,196                75% 4,598                1,533                153                   1,379                92                     1,471                36,783               8,171,955        -                      36,783                End 30-yr  Post-Closure Maint Period
2047 -               16,560,382      17,657,528      -            -                   -                    0% -                    5,890                589                   5,301                -                    5,301                132,527             8,304,482        -                      132,527               
2048 -               16,560,382      16,965,166      -            -                   -                    0% -                    5,659                566                   5,093                -                    5,093                127,331             8,431,812        -                      127,331               
2049 -               16,560,382      16,299,953      -            -                   -                    0% -                    5,437                544                   4,894                -                    4,894                122,338             8,554,150        -                      122,338               
2050 -               16,560,382      15,660,822      -            -                   -                    0% -                    5,224                522                   4,702                -                    4,702                117,541             8,671,691        -                      117,541               
2051 -               16,560,382      15,046,753      -            -                   -                    0% -                    5,019                502                   4,517                -                    4,517                112,932             8,784,624        -                      112,932               
2052 -               16,560,382      14,456,761      -            -                   -                    0% -                    4,822                482                   4,340                -                    4,340                108,504             8,893,128        -                      108,504               
2053 -               16,560,382      13,889,903      -            -                   -                    0% -                    4,633                463                   4,170                -                    4,170                104,250             8,997,377        -                      104,250               
2054 -               16,560,382      13,345,272      -            -                   -                    0% -                    4,452                445                   4,006                -                    4,006                100,162             9,097,539        -                      100,162               
2055 -               16,560,382      12,821,997      -            -                   -                    0% -                    4,277                428                   3,849                -                    3,849                96,234               9,193,774        96,234                
2056 -               16,560,382      12,319,239      -            -                   -                    0% -                    4,109                411                   3,698                -                    3,698                92,461               9,286,235        92,461                
2057 -               16,560,382      11,836,195      -            -                   -                    0% -                    3,948                395                   3,553                -                    3,553                88,836               9,375,070        88,836                
2058 -               16,560,382      11,372,091      -            -                   -                    0% -                    3,793                379                   3,414                -                    3,414                85,352               9,460,423        85,352                
2059 -               16,560,382      10,926,185      -            -                   -                    0% -                    3,645                364                   3,280                -                    3,280                82,006               9,542,428        82,006                
2060 -               16,560,382      10,497,763      -            -                   -                    0% -                    3,502                350                   3,152                -                    3,152                78,790               9,621,218        78,790                
2061 -               16,560,382      10,086,140      -            -                   -                    0% -                    3,364                336                   3,028                -                    3,028                75,701               9,696,919        75,701                
2062 -               16,560,382      9,690,657        -            -                   -                    0% -                    3,233                323                   2,909                -                    2,909                72,732               9,769,651        72,732                
2063 -               16,560,382      9,310,681        -            -                   -                    0% -                    3,106                311                   2,795                -                    2,795                69,881               9,839,532        69,881                
2064 -               16,560,382      8,945,604        -            -                   -                    0% -                    2,984                298                   2,686                -                    2,686                67,141               9,906,673        67,141                
2065 -               16,560,382      8,594,842        -            -                   -                    0% -                    2,867                287                   2,580                -                    2,580                64,508               9,971,180        64,508                
2066 -               16,560,382      8,257,833        -            -                   -                    0% -                    2,755                275                   2,479                -                    2,479                61,978               10,033,159      61,978                
2067 -               16,560,382      7,934,039        -            -                   -                    0% -                    2,647                265                   2,382                -                    2,382                59,548               10,092,707      59,548                
2068 -               16,560,382      7,622,941        -            -                   -                    0% -                    2,543                254                   2,289                -                    2,289                57,213               10,149,921      57,213                
2069 -               16,560,382      7,324,041        -            -                   -                    0% -                    2,443                244                   2,199                -                    2,199                54,970               10,204,891      54,970                
2070 -               16,560,382      7,036,861        -            -                   -                    0% -                    2,347                235                   2,113                -                    2,113                52,815               10,257,705      52,815                
2071 -               16,560,382      6,760,942        -            -                   -                    0% -                    2,255                226                   2,030                -                    2,030                50,744               10,308,449      50,744                
2072 -               16,560,382      6,495,841        -            -                   -                    0% -                    2,167                217                   1,950                -                    1,950                48,754               10,357,203      48,754                
2073 -               16,560,382      6,241,136        -            -                   -                    0% -                    2,082                208                   1,874                -                    1,874                46,842               10,404,045      46,842                
2074 -               16,560,382      5,996,417        -            -                   -                    0% -                    2,000                200                   1,800                -                    1,800                45,006               10,449,051      45,006                
2075 -               16,560,382      5,761,295        -            -                   -                    0% -                    1,922                192                   1,730                -                    1,730                43,241               10,492,292      43,241                
2076 -               16,560,382      5,535,391        -            -                   -                    0% -                    1,846                185                   1,662                -                    1,662                41,545               10,533,837      41,545                
2077 -               16,560,382      5,318,345        -            -                   -                    0% -                    1,774                177                   1,597                -                    1,597                39,916               10,573,754      39,916                
2078 -               16,560,382      5,109,810        -            -                   -                    0% -                    1,705                170                   1,534                -                    1,534                38,351               10,612,105      38,351                
2079 -               16,560,382      4,909,451        -            -                   -                    0% -                    1,638                164                   1,474                -                    1,474                36,847               10,648,952      36,847                
2080 16,560,382      4,716,949        -            -                   -                    0% -                    1,573                157                   1,416                -                    1,416                35,403               10,684,355      35,403                
2081 -               16,560,382      4,531,995        -            -                   -                    0% -                    1,512                151                   1,361                -                    1,361                34,015               10,718,370      34,015                
2082 -               16,560,382      4,354,293        -            -                   -                    0% -                    1,452                145                   1,307                -                    1,307                32,681               10,751,050      32,681                
2083 -               16,560,382      4,183,558        -            -                   -                    0% -                    1,396                140                   1,256                -                    1,256                31,399               10,782,450      31,399                
2084 -               16,560,382      4,019,519        -            -                   -                    0% -                    1,341                134                   1,207                -                    1,207                30,168               10,812,618      30,168                
2085 -               16,560,382      3,861,911        -            -                   -                    0% -                    1,288                129                   1,159                -                    1,159                28,985               10,841,603      28,985                
2086 -               16,560,382      3,710,484        -            -                   -                    0% -                    1,238                124                   1,114                -                    1,114                27,849               10,869,452      27,849                
2087 -               16,560,382      3,564,993        -            -                   -                    0% -                    1,189                119                   1,070                -                    1,070                26,757               10,896,209      26,757                
2088 -               16,560,382      3,425,208        -            -                   -                    0% -                    1,143                114                   1,028                -                    1,028                25,708               10,921,916      25,708                
2089 -               16,560,382      3,290,904        -            -                   -                    0% -                    1,098                110                   988                   -                    988                   24,700               10,946,616      24,700                
2090 -               16,560,382      3,161,865        -            -                   -                    0% -                    1,055                105                   949                   -                    949                   23,731               10,970,347      23,731                
2091 -               16,560,382      3,037,887        -            -                   -                    0% -                    1,013                101                   912                   -                    912                   22,801               10,993,148      22,801                
2092 -               16,560,382      2,918,770        -            -                   -                    0% -                    974                   97                     876                   -                    876                   21,907               11,015,054      21,907                
2093 -               16,560,382      2,804,323        -            -                   -                    0% -                    935                   94                     842                   -                    842                   21,048               11,036,102      21,048                
2094 -               16,560,382      2,694,364        -            -                   -                    0% -                    899                   90                     809                   -                    809                   20,222               11,056,324      20,222                
2095 -               16,560,382      2,588,717        -            -                   -                    0% -                    864                   86                     777                   -                    777                   19,429               11,075,754      19,429                
2096 -               16,560,382      2,487,211        -            -                   -                    0% -                    830                   83                     747                   -                    747                   18,668               11,094,421      18,668                
2097 -               16,560,382      2,389,687        -            -                   -                    0% -                    797                   80                     717                   -                    717                   17,936               11,112,357      17,936                
2098 -               16,560,382      2,295,986        -            -                   -                    0% -                    766                   77                     689                   -                    689                   17,232               11,129,589      17,232                

TOTAL 16,560,382   2,960,745,170 1,507,363,825  1,005,635         51% 502,429            485,199            48,520              436,679            8,504                445,184            11,129,589         -                      -                      11,129,589          
TOTAL Emissions 2008 through 2098 1,924,392,558 1,072,899,301  715,783            56% 357,892            284,036            28,404              255,633            7,059                262,692            6,567,289           -                      -                      6,567,289            



Appendix E-2
Redwood Landfill
Estimated Greenhouse Gas Emissions from Waste Decomposition
Current Permit
Based on LandGEM Output and Reported Landfill Gas System Performance (2002-2006)

Prepared by D. Sicular, Oct. 24, 2007

Methane Generation and Fugitive Emissions Emission Offset for Electricity Production
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1958 92,805          -                   -                   0% -                     -                     -                     -                     -                     -                     -                      -                   -                       
1959 98,388          92,805             662,950           0% -                     221                    22                      199                    -                     199                    4,976                  4,976               4,976                   
1960 103,971        191,193           1,339,786        0% -                     447                    45                      402                    -                     402                    10,056                15,031             10,056                 
1961 109,554        295,164           2,029,964        0% -                     677                    68                      609                    -                     609                    15,236                30,267             15,236                 
1962 115,137        404,718           2,732,960        0% -                     912                    91                      820                    -                     820                    20,512                50,779             20,512                 
1963 120,719        519,854           3,448,273        0% -                     1,150                 115                    1,035                 -                     1,035                 25,881                76,660             25,881                 
1964 126,302        640,574           4,175,419        0% -                     1,393                 139                    1,254                 -                     1,254                 31,338                107,998           31,338                 
1965 131,885        766,876           4,913,934        0% -                     1,639                 164                    1,475                 -                     1,475                 36,881                144,879           36,881                 
1966 137,468        898,761           5,663,373        0% -                     1,889                 189                    1,700                 -                     1,700                 42,506                187,385           42,506                 
1967 143,051        1,036,229        6,423,307        0% -                     2,143                 214                    1,928                 -                     1,928                 48,210                235,595           48,210                 
1968 148,634        1,179,280        7,193,324        0% -                     2,400                 240                    2,160                 -                     2,160                 53,989                289,584           53,989                 
1969 154,217        1,327,914        7,973,030        0% -                     2,660                 266                    2,394                 -                     2,394                 59,841                349,425           59,841                 
1970 159,800        1,482,131        8,762,044        0% -                     2,923                 292                    2,631                 -                     2,631                 65,763                415,188           65,763                 
1971 165,382        1,641,930        9,560,001        0% -                     3,189                 319                    2,870                 -                     2,870                 71,752                486,939           71,752                 
1972 170,965        1,807,313        10,366,551      0% -                     3,458                 346                    3,112                 -                     3,112                 77,805                564,745           77,805                 
1973 176,548        1,978,278        11,181,356      0% -                     3,730                 373                    3,357                 -                     3,357                 83,921                648,665           83,921                 
1974 182,131        2,154,826        12,004,094      0% -                     4,004                 400                    3,604                 -                     3,604                 90,096                738,761           90,096                 
1975 187,714        2,336,957        12,834,453      0% -                     4,281                 428                    3,853                 -                     3,853                 96,328                835,089           96,328                 
1976 193,297        2,524,671        13,672,134      0% -                     4,561                 456                    4,105                 -                     4,105                 102,615              937,704           102,615               
1977 198,880        2,717,968        14,516,849      0% -                     4,842                 484                    4,358                 -                     4,358                 108,955              1,046,659        108,955               
1978 204,463        2,916,848        15,368,325      0% -                     5,126                 513                    4,614                 -                     4,614                 115,346              1,162,005        115,346               
1979 210,045        3,121,310        16,226,294      0% -                     5,413                 541                    4,871                 -                     4,871                 121,785              1,283,790        121,785               
1980 215,628        3,331,356        17,090,503      0% -                     5,701                 570                    5,131                 -                     5,131                 128,271              1,412,062        128,271               
1981 221,211        3,546,984        17,960,707      0% -                     5,991                 599                    5,392                 -                     5,392                 134,803              1,546,864        134,803               
1982 226,794        3,768,195        18,836,670      0% -                     6,283                 628                    5,655                 -                     5,655                 141,377              1,688,241        141,377               
1983 232,377        3,994,989        19,718,168      0% -                     6,577                 658                    5,920                 -                     5,920                 147,993              1,836,234        147,993               
1984 237,960        4,227,366        20,604,983      0% -                     6,873                 687                    6,186                 -                     6,186                 154,649              1,990,883        154,649               
1985 243,543        4,465,326        21,496,906      0% -                     7,171                 717                    6,454                 -                     6,454                 161,343              2,152,227        161,343               
1986 249,125        4,708,868        22,393,737      0% -                     7,470                 747                    6,723                 -                     6,723                 168,074              2,320,301        168,074               
1987 254,708        4,957,994        23,295,284      933            13,880,365        9,260                 60% 4,630                 3,141                 314                    2,827                 46                      2,873                 71,820                2,392,122        71,820                 Landfill gas collection system installed
1988 260,291        5,212,702        24,201,362      969            14,420,247        9,620                 60% 4,810                 3,263                 326                    2,936                 48                      2,985                 74,614                2,466,735        74,614                 
1989 265,874        5,472,993        25,111,794      1,005         14,962,722        9,982                 60% 4,991                 3,385                 339                    3,047                 50                      3,097                 77,421                2,544,156        77,421                 
1990 271,457        5,738,867        26,026,407      1,042         15,507,690        10,346               60% 5,173                 3,509                 351                    3,158                 52                      3,210                 80,241                2,624,397        80,241                 
1991 277,040        6,010,324        26,945,039      1,079         16,055,051        10,711               60% 5,356                 3,633                 363                    3,269                 54                      3,323                 83,073                2,707,470        83,073                 
1992 282,623        6,287,364        27,867,532      1,116         16,604,714        11,078               60% 5,539                 3,757                 376                    3,381                 55                      3,437                 85,917                2,793,387        85,917                 
1993 288,206        6,569,987        28,793,735      1,153         17,156,587        11,446               60% 5,723                 3,882                 388                    3,494                 57                      3,551                 88,772                2,882,159        88,772                 
1994 293,788        6,858,192        29,723,502      1,190         17,710,583        11,816               60% 5,908                 4,007                 401                    3,606                 59                      3,666                 91,639                2,973,798        91,639                 
1995 299,008        7,151,981        30,656,693      1,227         18,266,620        12,187               60% 6,093                 4,133                 413                    3,720                 61                      3,781                 94,516                3,068,314        94,516                 
1996 402,575        7,450,989        31,590,579      1,265         18,823,071        12,558               60% 6,279                 4,259                 426                    3,833                 63                      3,896                 97,395                3,165,709        97,395                 
1997 385,932        7,853,564        33,227,671      1,330         19,798,522        13,209               60% 6,604                 4,480                 448                    4,032                 66                      4,098                 102,442              3,268,152        102,442               
1998 423,114        8,239,495        34,681,682      1,388         20,664,887        13,787               60% 6,893                 4,676                 468                    4,208                 69                      4,277                 106,925              3,375,077        106,925               
1999 449,263        8,662,609        36,344,292      1,455         21,655,544        14,447               60% 7,224                 4,900                 490                    4,410                 72                      4,482                 112,051              3,487,128        112,051               
2000 444,320        9,111,872        38,128,501      1,526         22,718,655        15,157               60% 7,578                 5,140                 514                    4,626                 76                      4,702                 117,552              3,604,680        117,552               
2001 450,899        9,556,192        39,807,444      1,594         23,719,043        15,824               60% 7,912                 5,367                 537                    4,830                 79                      4,909                 122,728              3,727,408        122,728               
2002 443,540        10,007,090      41,467,548      1,302         19,378,102        12,928               60% 8,242                 5,590                 559                    5,031                 82                      5,114                 127,846              3,855,255        127,846               
2003 452,810        10,450,630      43,009,991      1,585         23,595,731        15,742               60% 8,549                 5,798                 580                    5,219                 85                      5,304                 132,602              3,987,856        132,602               
2004 447,385        10,903,440      44,558,176      1,457         21,691,195        14,471               60% 8,856                 6,007                 601                    5,406                 89                      5,495                 137,375              4,125,231        137,375               
2005 423,617        11,350,825      46,006,900      2,009         29,901,713        19,949               60% 9,144                 6,202                 620                    5,582                 91                      5,674                 141,841              4,267,073        141,841               
2006 441,270        11,774,441      47,229,032      2,623         39,037,539        26,044               60% 9,387                 6,367                 637                    5,731                 94                      5,824                 145,609              4,412,682        145,609               
2007 475,519        12,215,712      48,529,354      1,943         28,915,945        19,291               60% 9,646                 6,543                 654                    5,888                 96                      5,985                 149,618              4,562,300        149,618               
2008 475,519        12,691,231      50,023,342      2,003         29,806,129        19,885               60% 9,943                 6,744                 674                    6,070                 99                      6,169                 154,224              4,716,525        154,224               Projections start here
2009 475,519        13,166,750      51,458,750      2,060         30,661,409        20,456               60% 10,228               6,937                 694                    6,244                 205                    6,448                 161,207              4,877,731        95,676,964          10.9                     35,040,000          34,971                 126,236               Assume gas-fired engines installed
2010 475,519        13,642,269      52,837,875      2,115         31,483,153        21,004               60% 10,502               7,123                 712                    6,411                 210                    6,621                 165,527              5,043,259        98,241,163          11.2                     35,040,000          35,908                 129,619               
2011 475,519        14,117,788      54,162,923      2,168         32,272,676        21,531               60% 10,765               7,302                 730                    6,572                 215                    6,787                 169,678              5,212,937        100,704,818        11.5                     35,040,000          36,809                 132,870               
2012 475,519        14,593,307      55,436,016      2,219         33,031,241        22,037               60% 11,018               7,474                 747                    6,726                 220                    6,947                 173,666              5,386,603        103,071,872        11.8                     35,040,000          37,674                 135,993               
2013 475,519        15,068,826      56,659,190      2,268         33,760,062        22,523               60% 11,261               7,639                 764                    6,875                 225                    7,100                 177,498              5,564,101        105,346,113        12.0                     35,040,000          38,505                 138,993               
2014 475,519        15,544,345      57,834,403      2,315         34,460,306        22,990               60% 11,495               7,797                 780                    7,017                 230                    7,247                 181,180              5,745,281        107,531,179        12.3                     35,040,000          39,304                 141,876               
2015 475,519        16,019,864      58,963,535      2,361         35,133,093        23,439               60% 11,719               7,949                 795                    7,154                 234                    7,389                 184,717              5,929,999        109,630,568        12.5                     35,040,000          40,071                 144,646               
2016 475,519        16,495,383      60,048,393      2,404         35,779,500        23,870               60% 11,935               8,095                 810                    7,286                 239                    7,525                 188,116              6,118,114        111,647,638        12.7                     35,040,000          40,808                 147,307               
2017 475,519        16,970,902      61,090,713      2,446         36,400,561        24,285               60% 12,142               8,236                 824                    7,412                 243                    7,655                 191,381              6,309,495        113,585,618        13.0                     35,040,000          41,517                 149,864               
2018 475,519        17,446,421      62,092,163      2,486         36,997,269        24,683               60% 12,341               8,371                 837                    7,534                 247                    7,781                 194,518              6,504,014        115,447,609        13.2                     35,040,000          42,197                 152,321               
2019 475,519        17,921,940      63,054,346      2,524         37,570,580        25,065               60% 12,533               8,501                 850                    7,651                 251                    7,901                 197,533              6,701,546        117,236,590        13.4                     35,040,000          42,851                 154,682               
2020 475,519        18,397,459      63,978,801      2,561         38,121,412        25,433               60% 12,716               8,625                 863                    7,763                 254                    8,017                 200,429              6,901,975        118,955,424        13.6                     35,040,000          43,479                 156,949               
2021 475,519        18,872,978      64,867,008      2,597         38,650,645        25,786               60% 12,893               8,745                 875                    7,871                 258                    8,128                 203,211              7,105,186        120,606,862        13.8                     35,040,000          44,083                 159,128               
2022 475,519        19,348,497      65,720,387      2,631         39,159,126        26,125               60% 13,062               8,860                 886                    7,974                 261                    8,235                 205,885              7,311,071        122,193,546        13.9                     35,040,000          44,663                 161,222               
2023 475,519        19,824,016      66,540,305      2,664         39,647,670        26,451               60% 13,225               8,971                 897                    8,074                 265                    8,338                 208,453              7,519,524        123,718,015        14.1                     35,040,000          45,220                 163,233               
2024 475,519        20,299,535      67,328,074      2,695         40,117,057        26,764               60% 13,382               9,077                 908                    8,169                 268                    8,437                 210,921              7,730,445        125,182,709        14.3                     35,040,000          45,756                 165,166               Projected Closure
2025 -                20,775,054      68,084,954      3,431         51,063,715        34,067               75% 17,034               5,678                 568                    5,110                 341                    5,451                 136,268              7,866,714        159,341,054        18.2                     35,040,000          58,241                 78,028                 
2026 -                20,775,054      65,415,305      3,296         49,061,478        32,731               75% 16,366               5,455                 546                    4,910                 327                    5,237                 130,925              7,997,639        153,093,202        17.5                     35,040,000          55,957                 74,968                 
2027 -                20,775,054      62,850,334      3,167         47,137,750        31,448               75% 15,724               5,241                 524                    4,717                 314                    5,032                 125,791              8,123,430        147,090,331        16.8                     35,040,000          53,763                 72,029                 
2028 -                20,775,054      60,385,937      3,043         45,289,453        30,215               75% 15,107               5,036                 504                    4,532                 302                    4,834                 120,859              8,244,289        141,322,837        16.1                     35,040,000          51,655                 69,204                 
2029 -                20,775,054      58,018,170      2,924         43,513,628        29,030               75% 14,515               4,838                 484                    4,355                 290                    4,645                 116,120              8,360,410        135,781,489        15.5                     35,040,000          49,629                 66,491                 
2030 -                20,775,054      55,743,245      2,809         41,807,434        27,892               75% 13,946               4,649                 465                    4,184                 279                    4,463                 111,567              8,471,977        130,457,421        14.9                     35,040,000          47,683                 63,884                 
2031 -                20,775,054      53,557,522      2,699         40,168,141        26,798               75% 13,399               4,466                 447                    4,020                 268                    4,288                 107,192              8,579,169        125,342,112        14.3                     35,040,000          45,814                 61,379                 
2032 -                20,775,054      51,457,501      2,593         38,593,126        25,747               75% 12,874               4,291                 429                    3,862                 257                    4,120                 102,989              8,682,158        120,427,378        13.7                     35,040,000          44,017                 58,972                 
2033 -                20,775,054      49,439,824      2,491         37,079,868        24,738               75% 12,369               4,123                 412                    3,711                 247                    3,958                 98,951                8,781,110        115,705,353        13.2                     35,040,000          42,291                 56,660                 
2034 -                20,775,054      47,501,260      2,394         35,625,945        23,768               75% 11,884               3,961                 396                    3,565                 238                    3,803                 95,071                8,876,181        111,168,481        12.7                     35,040,000          40,633                 54,438                 
2035 -                20,775,054      45,638,709      2,300         34,229,032        22,836               75% 11,418               3,806                 381                    3,425                 228                    3,654                 91,343                8,967,524        106,809,502        12.2                     35,040,000          39,040                 52,303                 
2036 -                20,775,054      43,849,190      2,210         32,886,892        21,940               75% 10,970               3,657                 366                    3,291                 219                    3,510                 87,762                9,055,286        102,621,442        11.7                     35,040,000          37,509                 50,253                 
2037 -                20,775,054      42,129,839      2,123         31,597,379        21,080               75% 10,540               3,513                 351                    3,162                 211                    3,373                 84,321                9,139,606        98,597,598          11.3                     35,040,000          36,038                 48,282                 
2038 -                20,775,054      40,477,904      2,040         30,358,428        20,254               75% 10,127               3,376                 338                    3,038                 203                    3,241                 81,014                9,220,621        94,731,531          10.8                     35,040,000          34,625                 46,389                 
2039 -                20,775,054      38,890,743      1,960         29,168,057        19,459               75% 9,730                 3,243                 324                    2,919                 195                    3,114                 77,838                9,298,458        91,017,054          10.4                     35,040,000          33,268                 44,570                 
2040 -                20,775,054      37,365,815      1,883         28,024,361        18,696               75% 9,348                 3,116                 312                    2,804                 187                    2,991                 74,786                9,373,244        87,448,224          10.0                     35,040,000          31,963                 42,822                 
2041 -                20,775,054      35,900,680      1,809         26,925,510        17,963               75% 8,982                 2,994                 299                    2,694                 180                    2,874                 71,853                9,445,097        84,019,330          9.6                       35,040,000          30,710                 41,143                 
2042 -                20,775,054      34,492,994      1,738         25,869,746        17,259               75% 8,629                 2,876                 288                    2,589                 173                    2,761                 69,036                9,514,133        80,724,885          9.2                       35,040,000          29,506                 39,530                 
2043 -                20,775,054      33,140,505      1,670         24,855,379        16,582               75% 8,291                 2,764                 276                    2,487                 166                    2,653                 66,329                9,580,462        77,559,617          8.9                       35,040,000          28,349                 37,980                 
2044 -                20,775,054      31,841,047      1,605         23,880,785        15,932               75% 7,966                 2,655                 266                    2,390                 159                    2,549                 63,728                9,644,190        74,518,461          8.5                       35,040,000          27,237                 36,491                 
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2045 -                20,775,054      30,592,542      1,542         22,944,406        15,307               75% 7,654                 2,551                 255                    2,296                 153                    2,449                 61,229                9,705,419        71,596,551          8.2                       35,040,000          26,169                 35,060                 
2046 -                20,775,054      29,392,991      1,481         22,044,743        14,707               75% 7,354                 2,451                 245                    2,206                 147                    2,353                 58,828                9,764,248        68,789,210          7.9                       35,040,000          25,143                 33,685                 
2047 -                20,775,054      28,240,475      1,423         21,180,357        14,130               75% 7,065                 2,355                 236                    2,120                 141                    2,261                 56,522                9,820,770        66,091,946          7.5                       35,040,000          24,157                 32,365                 
2048 -                20,775,054      27,133,150      1,367         20,349,863        13,576               75% 6,788                 2,263                 226                    2,036                 136                    2,172                 54,306                9,875,075        63,500,444          7.2                       35,040,000          23,210                 31,095                 
2049 -                20,775,054      26,069,244      1,314         19,551,933        13,044               75% 6,522                 2,174                 217                    1,957                 130                    2,087                 52,176                9,927,251        61,010,556          7.0                       35,040,000          22,300                 29,876                 
2050 -                20,775,054      25,047,055      1,262         18,785,291        12,533               75% 6,266                 2,089                 209                    1,880                 125                    2,005                 50,130                9,977,382        58,618,298          6.7                       35,040,000          21,426                 28,705                 
2051 -                20,775,054      24,064,946      1,213         18,048,709        12,041               75% 6,021                 2,007                 201                    1,806                 120                    1,927                 48,165                10,025,546      56,319,841          6.4                       35,040,000          20,585                 27,579                 
2052 -                20,775,054      23,121,346      1,165         17,341,009        11,569               75% 5,785                 1,928                 193                    1,735                 116                    1,851                 46,276                10,071,822      54,111,509          6.2                       35,040,000          19,778                 26,498                 
2053 -                20,775,054      22,214,745      1,119         16,661,059        11,115               75% 5,558                 1,853                 185                    1,667                 111                    1,778                 44,462                10,116,284      51,989,766          5.9                       35,040,000          19,003                 25,459                 
2054 -                20,775,054      21,343,692      1,076         16,007,769        10,680               75% 5,340                 1,780                 178                    1,602                 107                    1,709                 42,718                10,159,002      49,951,218          5.7                       35,040,000          18,258                 24,461                 End 30-yr  Post-Closure Maint Period
2055 -                20,775,054      20,506,794      1,033         15,380,095        10,261               75% 5,130                 1,710                 171                    1,539                 51                      1,590                 39,761                10,198,763      47,992,603          5.5                       17,542                 22,219                 
2056 -                20,775,054      19,702,711      993            14,777,033        9,858                 75% 4,929                 1,643                 164                    1,479                 49                      1,528                 38,202                10,236,964      46,110,786          5.3                       16,854                 21,348                 
2057 -                20,775,054      18,930,157      954            14,197,618        9,472                 75% 4,736                 1,579                 158                    1,421                 47                      1,468                 36,704                10,273,668      44,302,756          5.1                       16,193                 20,511                 
2058 -                20,775,054      18,187,895      917            13,640,921        9,101                 75% 4,550                 1,517                 152                    1,365                 46                      1,411                 35,265                10,308,933      42,565,620          4.9                       15,558                 19,706                 
2059 -                20,775,054      17,474,737      881            13,106,053        8,744                 75% 4,372                 1,457                 146                    1,312                 44                      1,355                 33,882                10,342,814      40,896,599          4.7                       14,948                 18,934                 
2060 -                20,775,054      16,789,543      846            12,592,157        8,401                 75% 4,200                 1,400                 140                    1,260                 42                      1,302                 32,553                10,375,368      39,293,020          4.5                       14,362                 18,191                 
2061 -                20,775,054      16,131,215      813            12,098,412        8,071                 75% 4,036                 1,345                 135                    1,211                 40                      1,251                 31,277                10,406,644      37,752,319          4.3                       13,799                 17,478                 
2062 -                20,775,054      15,498,701      781            11,624,026        7,755                 75% 3,877                 1,292                 129                    1,163                 39                      1,202                 30,050                10,436,695      36,272,029          4.1                       13,258                 16,793                 
2063 -                20,775,054      14,890,989      750            11,168,242        7,451                 75% 3,725                 1,242                 124                    1,118                 37                      1,155                 28,872                10,465,567      34,849,783          4.0                       12,738                 16,134                 
2064 -                20,775,054      14,307,105      721            10,730,329        7,159                 75% 3,579                 1,193                 119                    1,074                 36                      1,110                 27,740                10,493,307      33,483,303          3.8                       12,238                 15,502                 
2065 -                20,775,054      13,746,115      693            10,309,586        6,878                 75% 3,439                 1,146                 115                    1,032                 34                      1,066                 26,652                10,519,959      32,170,404          3.7                       11,759                 14,894                 
2066 -                20,775,054      13,207,122      666            9,905,342          6,608                 75% 3,304                 1,101                 110                    991                    33                      1,024                 25,607                10,545,567      30,908,984          3.5                       11,298                 14,310                 
2067 -                20,775,054      12,689,264      639            9,516,948          6,349                 75% 3,175                 1,058                 106                    952                    32                      984                    24,603                10,570,170      29,697,026          3.4                       10,855                 13,749                 
2068 -                20,775,054      12,191,710      614            9,143,783          6,100                 75% 3,050                 1,017                 102                    915                    31                      946                    23,639                10,593,808      28,532,589          3.3                       10,429                 13,210                 
2069 -                20,775,054      11,713,667      590            8,785,250          5,861                 75% 2,931                 977                    98                      879                    29                      908                    22,712                10,616,520      27,413,810          3.1                       10,020                 12,692                 
2070 -                20,775,054      11,254,367      567            8,440,775          5,631                 75% 2,816                 939                    94                      845                    28                      873                    21,821                10,638,341      26,338,899          3.0                       9,627                   12,194                 
2071 -                20,775,054      10,813,077      545            8,109,808          5,410                 75% 2,705                 902                    90                      812                    27                      839                    20,965                10,659,307      25,306,136          2.9                       9,250                   11,716                 
2072 -                20,775,054      10,389,090      524            7,791,818          5,198                 75% 2,599                 866                    87                      780                    26                      806                    20,143                10,679,450      24,313,868          2.8                       8,887                   11,256                 
2073 -                20,775,054      9,981,728        503            7,486,296          4,994                 75% 2,497                 832                    83                      749                    25                      774                    19,354                10,698,804      23,360,508          2.7                       8,538                   10,815                 
2074 -                20,775,054      9,590,339        483            7,192,754          4,799                 75% 2,399                 800                    80                      720                    24                      744                    18,595                10,717,398      22,444,529          2.6                       8,204                   10,391                 
2075 -                20,775,054      9,214,296        464            6,910,722          4,610                 75% 2,305                 768                    77                      692                    23                      715                    17,866                10,735,264      21,564,467          2.5                       7,882                   9,984                   
2076 -                20,775,054      8,852,999        446            6,639,749          4,430                 75% 2,215                 738                    74                      664                    22                      687                    17,165                10,752,429      20,718,912          2.4                       7,573                   9,592                   
2077 -                20,775,054      8,505,868        429            6,379,401          4,256                 75% 2,128                 709                    71                      638                    21                      660                    16,492                10,768,921      19,906,512          2.3                       7,276                   9,216                   
2078 -                20,775,054      8,172,348        412            6,129,261          4,089                 75% 2,045                 682                    68                      613                    20                      634                    15,845                10,784,766      19,125,966          2.2                       6,991                   8,855                   
2079 -                20,775,054      7,851,906        396            5,888,929          3,929                 75% 1,964                 655                    65                      589                    20                      609                    15,224                10,799,990      18,376,026          2.1                       6,717                   8,507                   
2080 -                20,775,054      7,544,028        380            5,658,021          3,775                 75% 1,887                 629                    63                      566                    19                      585                    14,627                10,814,618      17,655,492          2.0                       6,453                   8,174                   
2081 -                20,775,054      7,248,222        365            5,436,167          3,627                 75% 1,813                 604                    60                      544                    18                      562                    14,054                10,828,671      16,963,210          1.9                       6,200                   7,853                   
2082 -                20,775,054      6,964,015        351            5,223,012          3,485                 75% 1,742                 581                    58                      523                    17                      540                    13,503                10,842,174      16,298,073          1.9                       5,957                   7,545                   
2083 -                20,775,054      6,690,953        337            5,018,214          3,348                 75% 1,674                 558                    56                      502                    17                      519                    12,973                10,855,147      15,659,017          1.8                       5,724                   7,250                   
2084 -                20,775,054      6,428,597        324            4,821,447          3,217                 75% 1,608                 536                    54                      482                    16                      499                    12,464                10,867,611      15,045,018          1.7                       5,499                   6,965                   
2085 -                20,775,054      6,176,528        311            4,632,396          3,090                 75% 1,545                 515                    52                      464                    15                      479                    11,976                10,879,587      14,455,094          1.7                       5,283                   6,692                   
2086 -                20,775,054      5,934,343        299            4,450,757          2,969                 75% 1,485                 495                    49                      445                    15                      460                    11,506                10,891,093      13,888,302          1.6                       5,076                   6,430                   
2087 -                20,775,054      5,701,654        287            4,276,240          2,853                 75% 1,426                 475                    48                      428                    14                      442                    11,055                10,902,148      13,343,734          1.5                       4,877                   6,178                   
2088 -                20,775,054      5,478,089        276            4,108,566          2,741                 75% 1,371                 457                    46                      411                    14                      425                    10,621                10,912,769      12,820,519          1.5                       4,686                   5,935                   
2089 -                20,775,054      5,263,290        265            3,947,467          2,634                 75% 1,317                 439                    44                      395                    13                      408                    10,205                10,922,974      12,317,819          1.4                       4,502                   5,703                   
2090 -                20,775,054      5,056,913        255            3,792,685          2,530                 75% 1,265                 422                    42                      380                    13                      392                    9,805                  10,932,779      11,834,830          1.4                       4,326                   5,479                   
2091 -                20,775,054      4,858,629        245            3,643,972          2,431                 75% 1,216                 405                    41                      365                    12                      377                    9,420                  10,942,200      11,370,780          1.3                       4,156                   5,264                   
2092 -                20,775,054      4,668,119        235            3,501,089          2,336                 75% 1,168                 389                    39                      350                    12                      362                    9,051                  10,951,251      10,924,925          1.2                       3,993                   5,058                   
2093 -                20,775,054      4,485,080        226            3,363,810          2,244                 75% 1,122                 374                    37                      337                    11                      348                    8,696                  10,959,947      10,496,553          1.2                       3,837                   4,860                   
2094 -                20,775,054      4,309,217        217            3,231,913          2,156                 75% 1,078                 359                    36                      323                    11                      334                    8,355                  10,968,302      10,084,977          1.2                       3,686                   4,669                   
2095 -                20,775,054      4,140,250        209            3,105,188          2,072                 75% 1,036                 345                    35                      311                    10                      321                    8,028                  10,976,329      9,689,539            1.1                       3,542                   4,486                   
2096 -                20,775,054      3,977,909        200            2,983,432          1,990                 75% 995                    332                    33                      299                    10                      309                    7,713                  10,984,042      9,309,607            1.1                       3,403                   4,310                   
2097 -                20,775,054      3,821,933        193            2,866,450          1,912                 75% 956                    319                    32                      287                    10                      296                    7,410                  10,991,452      8,944,572            1.0                       3,269                   4,141                   
2098 -                20,775,054      3,672,073        185            2,754,054          1,837                 75% 919                    306                    31                      276                    9                        285                    7,120                  10,998,572      8,593,851            1.0                       3,141                   3,979                   

TOTAL 20,775,054   3,694,864,081 2,272,327,848   1,515,980          61% 757,601           474,910           47,491             427,419           12,524             439,943           10,998,572       5,641,926,696   1,611,840,000   2,062,179          8,936,393          
TOTAL Emissions 2008 through 2098 2,658,511,468 1,837,863,324   1,226,128          613,064           273,747           27,375             246,372           11,079             257,451           6,436,272          5,641,926,696   1,611,840,000   2,062,179          4,374,093          



Appendix E-3

Landfill Gas Monitoring Results
From Redwood Landfill Rule 8-34 and Title V Semi-Annual and Annual Reports to the BAAQMD, 2002-2006
Prepared by Dan Sicular, ESA Nov 15, 2007

Revised/uncorrected

Month Year

A-50 Flare: Average 
Flow Rate - 

Corrected to 50% 
Methane or 500 Btu 

(scfm)

A-51 Flare: Average 
Flow Rate - 

Corrected to 50% 
Methane or 500 Btu 

(scfm)

Total Flow Rate 
(Corrected) 

(scfm)
Annual LFG 

Capture (scf)_

Annual 
Methane 

Capture (scf)

Annual 
Methane 

Capture (m3)

Annual 
Methane 

Capture (Mg)

 Average 
Flow - A-
50 Flare 

 Average 
CH4 (%) 

Average 
Flow 

Corrected to 
50% 

Methane 
 Average Flow - 

A-51 Flare 
 Average 
CH4 (%) 

Average 
Flow 

Corrected 
to 50% 

Methane 
July 2002 1,548                       1,548                
August 2002 1,459                       1,459                
September 2002 1,331                       1,331                
October 2002 1,176                       1,176                
November 2002 1,143                       1,143                
December 2002 1,155                       1,155                
2002 Annual Average(based on 6 months of flow data 1,302                684,331,200     342,165,600 9,689,051   6,464.03         

January 2003 1,271                       1,271                
February 2003 1,302                       1,302                
March 2003 1,670                       1,670                
April 2003 1,774                       1,774                
May 2003 1,703                       1,703                
June 2003 1,665                       1,665                
July 2003 1,600                       1,600                
August 2003 1,816                       1,816                
September 2003 1,608                       1,608                
October 2003 1,578                       1,578                
November 2003 1,462                       1,462                1,411       51.8% 1,462         
December 2003 1,576                       1,576                1,521       51.8% 1,576         
2003 Annual Average 1,585                       1,585                833,275,378     416,637,689 11,797,866 7,870.93         

January 2004 1,708                       1,708                1,649       51.8% 1,708         
February 2004 1,576                       1,576                1,521       51.8% 1,576         
March 2004 1,430                       1,430                1,380       51.8% 1,430         
April 2004 1,563                       1,563                1,509       51.8% 1,563         
May 2004 1,545                       1,545                1,491       51.8% 1,545         
June 2004 1,645                       1,645                1,588       51.8% 1,645         
July 2004 1,464                       1,464                1,461       50.1% 1,464         
August 2004 1,405                       1,405                1,402       50.1% 1,405         
September 2004 1,383                       1,383                1,380       50.1% 1,383         
October 2004 1,272                       1,272                1,269       50.1% 1,272         
November 2004 1,269                       1,269                1,266       50.1% 1,269         
December 2004 1,230                       1,230                1,228       50.1% 1,230         
2004 Annual Average 1,457                766,017,324     383,008,662 10,845,598 7,235.62         

January 2005 1,315                       1,315                1,312       50.1% 1,315         
February 2005 1,385                       1,385                1,382       50.1% 1,385         
March 2005 1,401                       1,401                1,398       50.1% 1,401         
April 2005 1,518                       1,518                1,515       50.1% 1,518         
May 2005 1,510                       1,510                1,507       50.1% 1,510         
June 2005 1,492                       2,342                       3,834                1,486       50.2% 1,492         2,337                50.1% 2,342       
July 2005 2,458                       2,458                2,473                49.7% 2,458       
August 2005 2,339                       2,339                2,483                47.1% 2,339       
September 2005 1,837                       1,837                1,950                47.1% 1,837       
October 2005 1,911                       1,911                2,029                47.1% 1,911       
November 2005 2,375                       2,375                2,521.00           47.1% 2,375       
December 2005 2,227                       2,227                2,364.00           47.1% 2,227       
2005 Annual Average 2,009                1,055,969,032  527,984,516 14,950,857 9,974.44         

January 2006 2,094                       2,094                2,223.00           47.1% 2,094       
February 2006 2,130                       2,130                2,261.00           47.1% 2,130       
March 2006 2,170                       2,170                2,304.10           47.1% 2,170       
April 2006 2,216                       2,216                2,352.90           47.1% 2,216       
May 2006 853                          2,335                       3,188                820          52.0% 853            2,478.52           47.1% 2,335       
June 2006 917                          2,446                       3,363                882          52.0% 917            2,596.30           47.1% 2,446       
July 2006 2,831                       2,831                2,900.69           48.8% 2,831       
August 2006 2,765                       2,765                2,832.81           48.8% 2,765       
September 2006 2,723                       2,723                2,790.10           48.8% 2,723       
October 2006 2,749                       2,749                2,816.20           48.8% 2,749       
November 2006 -                    
December 2006 -                    
2006 Annual Average (10 months) 2,623                1,378,597,672  689,298,836 19,518,769 13,021.92       



 



Redwood Landfill Final Environmental Impact Report F-1 ESA / 200238 
Response to Comments Amendment March 2008 

APPENDIX F 
Peer Review of Levee Failure Analysis 













Redwood Landfill Final Environmental Impact Report G-1 ESA / 200238 
Response to Comments Amendment March 2008 

APPENDIX G 
Peer Review of Slope Stability Analysis for the 
Mitigated Alternative 

 








































	Redwood Landfill FEIR Response to Comments Amendment
	Title Page
	Table of Contents
	1. Introduction
	2. Master Responses
	3. Comments on the FEIR and Responses to Comments
	4. Text Changes to the FEIR
	5. FEIR Response to Comments Amendment Preparers
	Appendices
	A. Letter from Applicant re: Mitigated Alternatives
	B. Letter from Applicant re: Responses to Comments on Geotechnical Issues
	C. Letter from Applicant re: Responses to Comments on Air Quality Issues
	D. Revised Mitigated Alternative Air Quality Calculations
	E. Greenhouse Gas Emissions Calculations
	F. Peer Review of Levee Failure Analysis
	G. Peer Review of Slope Stability Analysis for the Mitigated Alternative





