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Executive Summary 

Introduction 
The Capital Area Council of Governments (CAPCOG) is a regional planning 
organization that represents ten counties in central Texas.  In 2004, CAPCOG 
requested proposals for the conduct of a study to evaluate the economic and 
operational feasibility of implementing various waste minimization options.  
CAPCOG retained R. W. Beck to conduct this Waste Minimization and Landfill 
Alternatives Study (Study).  This Study entailed three primary tasks: 

 Waste Stream Analysis 

 Evaluation of Waste Minimization Options and Landfill Alternatives 

 Review of Successful Waste Minimization Programs 

As part of this Study, R. W. Beck also conducted a workshop for representatives of 
CAPCOG and members of the public.  This workshop, held in December 2004, served 
to provide information gathered about the various waste minimization options and 
landfill alternatives. 

Waste Stream Analysis 
Waste Disposal at CAPCOG Landfills 
Table 1 lists the active landfill in the CAPCOG region.  The CAPCOG region has four 
active Type I landfills and two active Type IV landfills.  Type I facilities accept non-
hazardous municipal solid waste.  Type IV facilities accept construction and 
demolition (C&D) debris and brush. 

Table 1 
Landfills in the CAPCOG Region 

Landfill Owner Operator County Type 

Sunset Farms Landfill BFI BFI Travis I 
City of Austin Landfill City of Austin City of Austin Travis IV 
IESI Travis County C&D Landfill IESI IESI Travis IV 
Texas Disposal Systems Landfill TDS TDS Travis I 
Austin Community Landfill Waste Management (WM) WM Travis I 
Williamson County Landfill Williamson County WM Williamson I 
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These landfills, along with all others in Texas, are required to file an annual report 
with the TCEQ.  At the initiation of this Study, the most current annual report data 
available was from fiscal year (FY) 2003 (September 1, 2002 – August 31, 2003).  
Among other requirements, landfills must report the types of waste received.  Table 2 
contains a summary of the tonnage disposed of in FY 2003.  This table also identifies 
the major types of waste that were disposed at each of the landfills.   

Table 2 
Waste Composition by Landfill (Tons) 

Classification BFI 
City of 
Austin IESI TDS WM 

Williamson 
County Total 

Residential 328,093 0 0 338,600 116,479 19,136 802,308 
Commercial 315,757 0 0 137,033 163,701 42,373 658,864 
Institutional 91,370 0 0 0 0 0 91,370 
Recreational 22,843 0 0 0 0 0 22,843 
Brush 1,743 2 0 0 23,296 8,201 33,242 
C&D 5,909 19,341 195,911 72,560 149,093 62,876 505,690 
Class 2 29,855 0 0 8,280 4,659 0 42,794 
Medical 0 0 0 3,006 0 0 3,006 
Tire 0 856 0 0 0 0 856 
Other Classes* 24,663 3,201 0 3,691 9,319 4,100 44,974 

Total 820,234 23,400 195,911 563,170 466,547 136,686 2,205,948
Source: TCEQ 2003 Landfill Database 
*Includes: Litter, Class 1, Class 1a, Class 3, Ash, Asbestos, Animals, Sludge, Grease, Grit, Septage, Soil, Spoiled, Other 

The City of Austin Landfill and the IESI Travis County C&D Landfill are both Type 
IV landfills, meaning they can only accept inert material, primarily construction and 
demolition (C&D) debris. 

Review of Specific Waste Types 
As a part of this analysis, CAPCOG specifically requested that R. W. Beck review the 
extent to which the disposal of specific types of waste affects the waste stream and 
landfills within the CAPCOG region.  The specific types of wastes included in this 
review were electronic waste, household hazardous waste and tires.  Please note that 
Section 2 of the report evaluates options to minimize the disposal of these materials. 

 Electronic Waste 

 Household Hazardous Waste 

 Scrap Tires 
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Capacity Projections 
R. W. Beck developed waste projections for single-family residential, multi-family 
residential and commercial waste for counties and a limited number of cities in the 
CAPCOG region.  R. W. Beck used Table 20 from the CAPCOG Regional Solid 
Waste Management Plan 2002-2022 as guidance for which cities to include in the 
analysis.  Appendix A lists those counties and cities included in the analysis.  

R. W. Beck used per capita disposal rates, along with population and employment data 
to develop waste projection for the CACPOG region through 2025.  

Table 3 
Total MSW Projections (Tons) 

County 2005 2010 2015 2020 2025 

Bastrop County       97,624        110,570        126,862        143,153        162,318  
Blanco County       13,065         14,152         15,439         16,727         17,959  
Burnet County       56,639         62,429         69,220         76,010         82,963  
Caldwell County       54,454         64,044         73,634         83,224         91,402  
Fayette County       34,804         37,060         40,032         43,004         45,658  
Hays County     189,701        239,117        293,533        347,949        391,609  
Lee County       23,386         24,876         26,675         28,475         29,958  
Llano County       22,751         22,960         22,960         22,960         22,960  
Travis County  1,100,308     1,196,414     1,327,224     1,458,034     1,578,434  
Williamson County     471,514        551,962        648,977        745,991        862,040  
From outside CAPCOG     255,355        281,932        311,276        343,674        379,444  
Total  2,319,600     2,605,517     2,955,832     3,309,202     3,664,744  
Cumulative  6,788,272   19,242,971   33,320,340   49,158,326   66,769,543  

 

Figure 1 contains map of the CAPCOG region, with the amount of waste generated in 
FY 2003, by county.  Figure 1 also shows the amount of waste generated from within 
the region versus the amount estimated to have been imported from areas outside the 
region.
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Figure 1:  Waste Generation by County in FY 2003 (Tons) 

Imported Waste 
R. W. Beck also evaluated the extent waste imported from other regions will impact 
the remaining disposal capacity in the CAPCOG region.  Each of the landfills in the 
region provided R. W. Beck with estimates concerning these quantities.  Landfill 
representatives estimated that the vast majority of waste in the region is being 
generated from locations within the CAPCOG region.  There are a few exceptions– 
primarily waste being transferred from cities such as San Antonio, Brenham, Copperas 
Cove, Killeen and Weimar. 

Overall, waste imported from outside the CAPCOG region represented approximately 
245,439 tons in FY 2003, which accounts for approximately 11 percent of the total.         
R. W. Beck would mention that the practice of waste flowing to landfills in the 
CAPCOG region is likely to continue given factors such as landfill availability, market 
conditions and existing contracts.   

Disposal Capacity 
Based on a current landfill capacity of 44,728,147 tons (see Table 4), R. W. Beck 
projected that current landfills will provide sufficient disposal capacity until 
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approximately 2018, inferring that the region has approximately 13 years of remaining 
capacity from 2005.  The remaining capacity calculation for the region assumes that 
when one landfill reaches capacity, waste that was going to that facility would be 
disposed of at another landfill in the CAPCOG region.  

Table 4 
Total MSW Disposal Capacity 

Landfill 
Remaining Capacity 

(Tons) 
Estimate of Capacity 

Available at each Landfill [1]

BFI Sunset Farms LF 6,897,033 35% 
City of Austin LF 1,287,660 22% 
IESI Travis County C&D LF 2,949,805 69% 
Texas Disposal Systems LF 23,784,037 81% 
WM - Austin Community LF 5,623,438 31% 
WM - Williamson County LF 4,186,174 75% 
Total 44,728,147 ---- 
Source: 2003 TCEQ Annual Report 
[1] For each landfill, R. W. Beck calculated this percentage based on the remaining capacity in cubic yards           
and the total capacity in cubic yards (remaining capacity plus volume of waste already in-place). 

Waste Minimization Options and Landfill Alternatives 
In order to extend the life of landfills in the CAPCOG region and reduce the 
environmental impact from the disposal of certain wastes, R. W. Beck researched and 
evaluated twelve waste minimization and landfill alternative options.  Section 2 
focuses on these options. 
The following list contains the criteria by which each option was compared. 

 Describe each option 

 Identify the advantages and disadvantages of the option 

 Identify environmental constraints and impacts with CAPCOG region 

 Identify regulatory constraints and impacts within the CAPCOG region 

 Identify what impact the option will have on the waste stream in this region 

 Identify the policy issues to be considered 

There are a number of approaches to minimizing the quantity of waste going into 
landfills.  Section 2 describes several of these options, which include the following: 

 Bioreactors 

 Construction and Demolition Recycling 

 Demand for Recycled Products 
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 Electronic Waste 

 Extended Producer Responsibility 

 Household Hazardous Wastes 

 Public Education Programs 

 Recycling 

 Scrap Tires 

 Variable Rate Structures 

 Waste Incineration 

 Yard Waste Diversion 

Case Studies 
As part of this Study, R. W. Beck searched for successful implementations of the 
waste minimization options discussed in Section 2.  R. W. Beck divided programs into 
two categories:  those located in the United States, and those located in Europe or 
Asia. 

Domestic Case Studies 
Throughout the United States, state and local governments struggle to find ways to 
implement programs that extend the life of area landfills and reduce the likelihood of 
harmful substances polluting the environment.  Section 3 provides some examples of 
programs being implemented in different areas of the U.S. 

This section includes case studies that highlight waste reduction methods discussed in 
Section 2 of this report.  In this section, R. W. Beck described key components of 
waste diversion strategy in several communities throughout the U.S.  The information 
provided in this section is not meant to serve as a comprehensive overview of waste 
reduction efforts for any of the communities discussed. 

Table 5 
Domestic Case Study Topics 

Community Case Study Topic 

San Francisco, CA Recycling, Variable Rate Structures 
North Central Texas C&D Recycling, HHW 
University City, MO Electronic Waste 
State of New York Scrap Tire Management 
Crow Wing County, MN Bioreactors, HHW 
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International Case Studies 
A report published in 2004 by Planet Ark1 compared the waste and recycling 
programs in 11 developed nations.  Of those 11 nations, the four that ranked the 
highest, listed in alphabetical order, were: 

 Germany 

 Japan 

 Sweden 

 Switzerland 

By comparison, the United States tied for 9th out of the 11 countries. 

In Section 4, R. W. Beck highlights aspects of the waste management policies in each 
of the top four countries to provide some insight to the successes of each.  Although 
each country has implemented unique programs to reduce, reuse, and recycle waste, 
there are also some common elements among them.  The most common element is an 
organized effort to make manufacturers and importers of products responsible for the 
waste produced from the products, which includes the product itself as well as the 
packaging.  Most recycling efforts are driven by national policy and regulations.  In 
addition, each country has factors that contribute to high landfill costs. 

This section includes case studies that highlight waste reduction methods discussed in 
Section 2 of this report.  In this section, R. W. Beck described key components of 
waste diversion strategy in several countries in Europe and Asia.  The information 
provided in this section is not meant to serve as a comprehensive overview of waste 
reduction efforts for any of the countries discussed. 

Table 6 
International Case Study Topics 

Country Case Study Topic 

Germany Producer Responsibility, Recycling 
Japan Shared Responsibility, Electronic Waste 
Sweden Producer Responsibility, Recycling, Waste Incineration 
Switzerland Recycling, Electronic Waste, Bioreactors, HHW 

 

                                                 
1 Planet Ark is an Australian non-profit organization formed in 1991 aimed at promoting recycling in 
Australia and around the world. 
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Section 1 
Waste Stream Analysis 

1.1 Introduction 
To get a comprehensive view of the waste flows within the CAPCOG region,            
R. W. Beck reviewed publicly available data that is collected annually by the TCEQ, 
conducted in-person and conference call interviews with representatives of the six 
CAPCOG landfills, and conducted independent research. 

Waste Management (WM), BFI, Texas Disposal Systems (TDS), IESI, and the City of 
Austin own and operate the six landfills in the CAPCOG region, with the exception of 
the Williamson County Landfill, which is owned by the County and operated by 
Waste Management. 

1.2 Waste Disposal at Landfills in the CAPCOG 
Region 

Table 1-1 lists the active landfill in the CAPCOG region.  The CAPCOG region has 
four active Type I landfills and two active Type IV landfills.  Type I facilities accept 
non-hazardous municipal solid waste.  Type IV facilities accept construction and 
demolition (C&D) debris and brush. 

Table 1-1 
Landfills in the CAPCOG Region 

Landfill Owner Operator County Type 

Sunset Farms Landfill BFI BFI Travis I 
City of Austin Landfill City of Austin City of Austin Travis IV 
IESI Travis County C&D Landfill IESI IESI Travis IV 
Texas Disposal Systems Landfill TDS TDS Travis I 
Austin Community Landfill WM WM Travis I 
Williamson County Landfill Williamson County WM Williamson I 

These landfills, along with all others in Texas, are required to file an annual report 
with the TCEQ.  At the initiation of this Study, the most current annual report data 
available was from fiscal year (FY) 2003 (September 1, 2002 – August 31, 2003).  
Among other requirements, landfills must report the types of waste received.  Table 1-
2 contains a summary of the tonnage disposed of in FY 2003.  This table also 
identifies the major types of waste that were disposed at each of the landfills.   
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Table 1-2 
Waste Composition by Landfill (Tons) 

Classification BFI 
City of 
Austin IESI TDS WM 

Williamson 
County Total 

Residential 328,093 0 0 338,600 116,479 19,136 802,308 
Commercial 315,757 0 0 137,033 163,701 42,373 658,864 
Institutional 91,370 0 0 0 0 0 91,370 
Recreational 22,843 0 0 0 0 0 22,843 
Brush 1,743 2 0 0 23,296 8,201 33,242 
C&D [1] 5,909 19,341 195,911 72,560 149,093 62,876 505,690 
Class 2 [2] 29,855 0 0 8,280 4,659 0 42,794 
Medical 0 0 0 3,006 0 0 3,006 
Tire 0 856 0 0 0 0 856 
Other Classes [3] 24,663 3,201 0 3,691 9,319 4,100 44,974 
Total 820,234 23,400 195,911 563,170 466,547 136,686 2,205,948 
Source: TCEQ 2003 Landfill Database 
[1]  Construction and demolition debris.  Includes materials such as wood, brick, concrete, scrap metal, etc. 
[2]  Class 2 industrial waste as defined by Texas Administrative Code Title 30, Part 1, Rule 335.506. 
[3]  Includes: Litter, Class 1, Class 1a, Class 3, Ash, Asbestos, Animals, Sludge, Grease, Grit, Septage, Soil, Spoiled, Other 
 

Figure 1-1 shows the overall waste composition in the region, as a percentage of the 
total.  Together, Residential and Commercial garbage comprise about 66 percent of all 
waste disposed in regional landfills.  C&D waste represents an additional 30 percent, 
meaning the top three waste types represent 96 percent of the waste disposed. 

 
Figure 1-1:  Waste Composition as Percent of Total 
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       Waste Stream Analysis 

1.3 Review of Specific Waste Types 
As a part of this analysis, CAPCOG specifically requested that R. W. Beck review the 
extent to which the disposal of specific types of waste affects the waste stream and 
landfills within the CAPCOG region.  The specific types of wastes included in this 
review were electronic waste, household hazardous waste and tires.  Please note that 
Section 2 of the report evaluates options to minimize the disposal of these materials. 

1.3.1 Electronic Waste 
Electronic waste, known as e-waste, has garnered much attention in recent years 
because of concerns that it could leach harmful substances into the landfills.  
However, when R. W. Beck interviewed representatives of the landfills in the 
CAPCOG region, they stated that there was minimal concern operationally or 
environmentally concerning the disposal of e-waste based on the results of testing 
conducted at their sites and within the solid waste industry.  From a regulatory 
perspective, groundwater is monitored to track levels of certain substances, such as 
heavy metals.  E-waste can account for up to 40 percent of the heavy metals, including 
lead, mercury and cadmium.  Based on interviews with landfill staff, they stated that 
the amount of these metals present in the groundwater was well within the limits set 
forth in TCEQ regulations.  Each of the landfill representatives noted that they do not 
knowingly allow e-waste into their landfills.  However, since most e-waste is 
combined within the residential waste stream, it is difficult to know how much e-waste 
is being disposed at these landfills. 

1.3.2 Household Hazardous Waste 
As with e-waste, the area landfill representatives stated that they have not observed 
problems related to the disposal of household hazardous waste (HHW) within their 
landfills.  Based on their comments, groundwater monitoring has not raised concerns 
that the amount of HHW found in the landfills was unacceptable.  Each of the landfill 
representatives noted that they do not knowingly allow HHW into the landfills.  
However, since most HHW is combined within the residential waste stream, it is 
difficult to know how much HHW is being disposed at these landfills. 

1.3.3 Scrap Tires 
None of the Type I landfills in the CAPCOG region accept scrap tires for disposal.  
They will accept scrap tires and pay a third party to dispose or recycle them.  Most of 
the landfills in the CAPCOG region send their tires to Able Tire Company in San 
Antonio.  A representative from Able Tire Company stated that they have 
approximately 75% of the market share in Texas.  He also estimated that they collect 
approximately 4,000 tires per day or 11,960 tons annually1 from the Austin area from 
tire stores, as well as landfills and cities.  They charge approximately $115-125 per 
                                                 
1 The tonnage estimate is based on 4,000 tires per day, assuming that an average car tires weighs 23 
pounds and that tires are collected 260 workdays per year. 
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ton, including transportation costs.  This means that they charge the equivalent of 
approximately $1.40 – 1.50 per passenger tire, which is a reasonable fee for this 
service.  The City of Austin did dispose of 856 tons of used tires in FY 2003 at its 
Type IV landfill.  

1.4 Capacity Projections 
R. W. Beck developed waste projections for single-family residential, multi-family 
residential and commercial waste for counties and a limited number of cities in the 
CAPCOG region.  R. W. Beck used Table 20 from the CAPCOG Regional Solid 
Waste Management Plan 2002-2022 as guidance for which cities to include in the 
analysis.  Appendix A lists those counties and cities included in the analysis.   

1.4.1 Per Capita MSW Disposal Rates 
In order to complete the analysis within the project budget, R. W. Beck relied on data 
from recently completed waste characterization studies for the Houston-Galveston 
Area Council of Governments (H-GAC) and the North Central Texas Council of 
Governments (NCTCOG).  R. W. Beck averaged the per capita disposal rates for these 
two studies to estimate per capita disposal rates for the CAPCOG region.  Table 1-3 
provides the per capita rates used in this analysis.  The per capita rates capture the 
amount of MSW disposed per resident or employee and does not include material that 
is diverted from the landfill. 

Table 1-3 
Per Capita Residential MSW Disposal Rates 

Type 
Disposal Rate  

(Annual Tons per Person) Per Person Unit 

Single-Family Residential 0.9296 Single-Family Resident 
Multi-Family Residential 0.8185 Multi-Family Resident 

The exception to the use of these per capita rates was the City of Austin single-family 
MSW disposal rate.  During the course of this study, R. W. Beck received residential 
waste information from the City of Austin.  R. W. Beck used the actual data from the 
City in its analysis. 

R. W. Beck relied on data for from the recently completed waste characterization 
studies for the H-GAC and the NCTCOG for the other counties and cities listed in 
Appendix A for several reasons.  These include: 

 Limited Data – Data of waste generated by community is not readily available 
without individually surveying each community. 

 Private Waste Companies – Private waste companies provide both commercial 
and residential waste collection services in the CAPCOG region.  These 
companies typically do not openly share data regarding waste collected. 
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 Project Scope – The scope of services for this project did not budget time to 
collecting additional information regarding amount of waste collected in each 
community.  

1.4.2 MSW Disposal Projections 
In order to project MSW disposal through 2025, R. W. Beck applied the per capita 
MSW disposal rates from Table 1-3 to the population and employment projections for 
the CAPCOG region. 

Residential Waste Projections 
Although CAPCOG develops its own population projections for the region, data exists 
primarily at the county level.  In order to develop projections for those cities listed in 
Appendix A, R. W. Beck relied on information published by the Texas Water 
Development Board (TWDB).  The TWDB published projections in 10-year 
increments, so R. W. Beck assumed constant growth between each TWDB estimate.  
R. W. Beck developed population projections for each county and city in Appendix A 
and also included an estimate for the “remaining” area in each country, which 
accounts for smaller towns and those areas which are not incorporated. 

Using housing data available from the U. S. Census, R. W. Beck allocated the total 
population in each city or county to either those living in single-family residences or 
those living in multi-family residents.  R. W. Beck then used these sub-population 
projections (single-family or multi-family) and the appropriate per capita disposal rate 
from Table 1-3 to develop residential MSW disposal projections. 

Commercial Waste Projections 
R. W. Beck developed employment estimates for 2003 using data from the Texas 
Workforce Commission (TWC) and the U. S. Census Bureau.  R. W. Beck projected 
employment proportionally to population growth through 2025. 

The total commercial solid waste generated in the CAPCOG region for 2003 was 
determined to be total solid waste disposed in the region for 2003, as reported by the 
TCEQ, minus the single-family and multi-family waste generated in 2003, discussed 
in the section above.  This total amount of commercial waste was then allocated to the 
various counties and cities based on employment.  This methodology was used since 
there is typically a strong correlation between the number of employees in a region 
and the amount of commercial MSW generated in that region. 
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Figure 1-2 shows the distribution of waste generation for single-family residential, 
multi-family residential and commercial waste with each county in FY 2003.  Figure 
1-3 provides total waste generation tonnages by county. 

 

 
Figure 1-2:  Waste Generation by Type in FY 2003 

MSW Disposal Projections 
Based on the methodologies discussed in this section, R. W. Beck developed the total 
waste projections as presented in Table 1-4.  Appendix B contains more detailed 
projections for each county and city by the type of waste: single-family residential, 
multi-family residential and commercial. 
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Table 1-4 
Total MSW Projections (Tons) 

County [1] 2005 2010 2015 2020 2025 

Bastrop County       97,791        110,759        127,078        143,398        162,596  
Blanco County       13,086         14,175         15,464         16,754         17,988  
Burnet County       56,738         62,538         69,340         76,143         83,107  
Caldwell County       54,539         64,144         73,750         83,355         91,546  
Fayette County       34,865         37,125         40,102         43,079         45,737  
Hays County     190,018        239,517        294,024        348,531        392,264  
Lee County       23,423         24,916         26,718         28,519         30,005  
Llano County       22,783         22,992         22,992         22,992         22,992  
Travis County  1,102,928     1,199,267     1,330,394     1,461,521     1,582,214  
Williamson County     472,394        552,993        650,188        747,383        863,649  
From outside CAPCOG     255,355        281,932        311,276        343,674        379,444  
Total  2,323,920     2,610,358     2,961,327     3,315,350     3,671,542  
Cumulative  6,800,920   19,278,779   33,382,312   49,249,731   66,893,640  
[1] Waste generation amounts include any waste that is ultimately exported from the region for disposal. 
 

Imported Waste 
R. W. Beck also evaluated the extent waste imported from other regions will impact 
the remaining disposal capacity in the CAPCOG region.  Each of the landfills in the 
region provided R. W. Beck with estimates concerning these quantities.  Landfill 
representatives estimated that the vast majority of waste in the region is being 
generated from locations within the CAPCOG region.  There are a few exceptions– 
primarily waste being transferred from cities such as San Antonio, Brenham, Copperas 
Cove, Killeen and Weimar. 

Overall, waste imported from outside the CAPCOG region represented approximately 
245,439 tons in 2003, which accounts for approximately 11 percent of the total.  
Figure 1-3 shows the amount of waste generated, in tons, for each county and the 
percentage of the total waste disposed in the CAPCOG region it represents.               
R. W. Beck projected the amount of waste imported into the region through 2025; this 
amount is included in Table 1-4.  Table 1-5 shows the amount of waste accepted at 
each landfill from within the region, as a percent of the total waste accepted.2  
Appendix C lists the counties that contributed waste to the landfills in the region, 
although in many cases the amounts may not be significant.  

R. W. Beck would mention that the practice of waste flowing to landfills in the 
CAPCOG region is likely to continue given factors such as landfill availability, market 
conditions and existing contracts.   
                                                 
2 According to information provided by staff at each landfill. 
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Table 1-5 
Percentage of Waste from within CAPCOG Region 

Imports Estimate from within CAPCOG 

BFI 95% [1]

WM 95% [2]

WM - Williamson "Most" 
TDS 71.5% [2]

IESI N/A 
City of Austin 99% 
[1] Imports include waste from Killeen 
[2] Imports include waste from Brenham 
[3] Imports includes waste from San Antonio, Copperas Cove, and Weimar

 

 
Figure 1-3:  Waste Generation by County in FY 2003 

1.4.3 Disposal Capacity 
Based on a current landfill capacity of 44,728,147 tons (see Table 1-6), R. W. Beck 
projected that current landfills will provide sufficient disposal capacity until 

1-8   R. W. Beck 6/21/05 



       Waste Stream Analysis 

approximately 2018, inferring that the region has approximately 13 years of remaining 
capacity from 2005.  The remaining capacity calculation for the region assumes that 
once a landfill reaches capacity, waste that was going to that facility would be 
disposed of at another landfill in the CAPCOG region.  

Table 1-6 
Total MSW Disposal Capacity 

Landfill 
Remaining Capacity 

(Tons) 
Estimate of Capacity 

Available [1]

BFI Sunset Farms LF 6,897,033 35% 
City of Austin LF 1,287,660 22% 
IESI Travis County C&D LF 2,949,805 69% 
Texas Disposal Systems LF 23,784,037 81% 
WM - Austin Community LF 5,623,438 31% 
WM - Williamson County LF 4,186,174 75% 
Total 44,728,147 ---- 
Source: 2003 TCEQ Annual Report 
[1] For each landfill, R. W. Beck calculated this percentage based on the remaining capacity in cubic yards    
and the total capacity in cubic yards (remaining capacity plus volume of waste already in-place). 
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Section 2 
Evaluation of Options 

2.1 Introduction 
There are a number of approaches to minimizing the quantity of waste going into 
landfills.  The purpose of this section is to describe several of these options, which 
include the following: 

 Bioreactors 

 Construction and Demolition Recycling 

 Demand for Recycled Products 

 Electronic Waste 

 Extended Producer Responsibility 

 Household Hazardous Wastes 

 Public Education Programs 

 Recycling 

 Scrap Tires 

 Variable Rate Structures 

 Waste Incineration 

 Yard Waste Diversion 

R. W. Beck followed a consistent pattern in the analysis of each option.  Each 
discussion begins with a description of the option and an outline of the advantages and 
disadvantages.  To provide an understanding of potential constraints, there is a 
discussion of environmental and regulatory constraints for each option.  
Understanding whether an option would have a material impact on the waste stream is 
a key component to evaluating each option.  R. W. Beck also included a discussion of 
case studies in the CAPCOG region, and relevant policy issues.  The discussion 
concludes with comments on the feasibility of each option within the CAPCOG region 
with respect to providing a realistic opportunity for waste minimization efforts. 
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2.2 Bioreactors 
2.2.1 Description 
In a typical landfill, moisture is minimized to reduce the amount of leachate generated.  
In a bioreactor landfill, the moisture and/or air content is increased to accelerate the 
decomposition and stabilization of waste in the landfill and in some cases, increase the 
production rate of landfill gas (LFG).  Increasing the rate of decomposition in a 
landfill increases available airspace and therefore extends the life of the landfill.  The 
EPA categorizes bioreactors into three primary types; as discussed below. 

2.2.1.1 Anaerobic 
Leachate is re-circulated into the landfill, supplemented with additional water in some 
cases, to increase the rate of waste decomposition and stabilization.  The production 
rate of LFG increases, which can be captured and either sold or used for power 
generation projects. 

2.2.1.2 Aerobic 
In addition to leachate and supplemental water, air is also injected in the landfill.  Of 
all the bioreactor types, LFG production rate is lowest for aerobic, but the rate of 
waste decomposition and stabilization is maximized. 

2.2.1.3 Hybrid 
These bioreactors are subject to sequential anaerobic and aerobic treatments to gain 
better LFG production in the lower portion of the landfill and better waste 
decomposition in the upper portion of the landfill. 

The type of bioreactor chosen depends on the goals of the landfill and the variables 
specific to the region in which the landfill operates, such as tipping fees and the cost of 
energy. 

2.2.2 Advantages 
 Faster decomposition and stabilization of waste. 

 Increased LFG production for energy projects. 

 Reduction in leachate disposal costs. 

 Increased amount of available airspace in the landfill. 

2.2.3 Disadvantages 
 Capital costs of implementing landfill higher than traditional landfill. 

 Bioreactors are still a relatively unproven technology; existing bioreactors are still 
in pilot stage. 
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 TCEQ and the EPA is still collecting information on bioreactors so there is 
uncertainty regarding future regulations. 

 May discourage certain types of recycling. 

2.2.4 Environmental Constraints 
In a typical landfill, leachate must be handled and disposed of properly.  Since 
leachate is re-circulated in a bioreactor landfill, increased importance is placed on the 
durability and functionality of the landfill liner systems.  Additionally, some 
alternative daily covers used in landfills may not be compatible with bioreactors since 
they may act as a barrier to leachate and moisture recirculation. 

2.2.5 Regulatory Constraints 
Section 30, Chapter 330 of the Texas Administrative Code does not allow liquid waste 
in MSW landfills.  However, it does allow for condensate and leachate to be re-
injected into the landfill.  The TCEQ is open to the idea of landfill bioreactors, 
although no landfills are currently permitted to act as a bioreactor. 

Currently, the EPA does not regulate bioreactors.  However, Title 40, Part 258 of the 
Code of Federal Regulations has regulations governing Project XL, a program that 
provides some regulatory flexibility for innovative projects that may yield 
improvements in environmental performance of programs or processes.  This is likely 
a forerunner to future EPA regulations that will provide guidelines for the construction 
and operation of bioreactor landfills. 

2.2.6 Impact on Waste Stream 
Studies have shown that the bioreactor process may increase landfill capacity by 20 
percent to 30 percent.  This increases the capacity of a landfill without increasing the 
permitted space.  While only an estimate this point, it is certain that bioreactors have 
the ability to significantly increase the life of a landfill. 

2.2.7 Policy Issues 
During the planning stages of bioreactor landfill, there should be open dialogue 
between several parties to ensure the maximum benefit of the facility to the region.  
Among others, the landfill operator, the surrounding community, and private haulers 
can affect the success of a bioreactor facility.  One issue to address is the affect a 
bioreactor landfill might have on any existing programs for the recycling of organic 
material. 

2.2.8 Feasibility in the CAPCOG Region 
Landfill representatives interviewed as a part of this study were open to the idea of 
bioreactors, or at least increased leachate recirculation.  Some had concerns that the 
political pressures in the area would make any permit amendments to do so highly 
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contested.  Additionally, two of the six landfills in the region are Type IV landfills, 
which are not compatible with the bioreactor concept.  The City of Dallas McCommas 
Bluff Landfill will is aiming to be the first bioreactor landfill in Texas.  Monitoring the 
progress of the McCommas Bluff Landfill will provide further insight for the 
CAPCOG region. 

2.3 Construction and Demolition Recycling 
2.3.1 Description 
Construction and demolition (C&D) projects generate debris that contains material 
such as concrete, wood, metal and cardboard.  This C&D debris is often disposed of in 
either a Type IV landfill or a Type I landfill.  Although C&D waste has been 
predominately landfilled in Texas, it contains materials that could be reused or 
recycled to further the long-term landfill capacity in the region.  The diversion of 
C&D debris from landfills is occurring through various initiatives that include the 
following: 

 On-site grinding of materials such as wood, drywall, concrete, bricks and stone 
for reuse at the site. 

 Green building programs designed to minimize the amount of waste produced and 
to maximize waste diversion. 

 C&D materials recovery facilities (MRFs) that process the C&D waste stream 
into reusable products.   

 Deconstruction of existing buildings where materials are salvaged for reuse. 

2.3.2  Advantages 
 Can divert a significant portion of the waste stream from area landfills. 

 There is generally public support for recycling facilities. 

2.3.3 Disadvantages 
 Requires a fundamental change in the construction and demolition industries. 

 Economic feasibility can be a challenge due to processing costs and low disposal 
fees. 

 Profitability tied to market-driven commodity prices. 

2.3.4 Environmental Constraints 
It is common for C&D processing to generate small particles of airborne debris. 
However, this concern can be controlled in several ways, depending on whether the 
processing occurs at a mobile location or at a permanent facility.   
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2.3.5 Regulatory Constraints 
Title 30, Part I, Chapter 330, Subchapter G of the Texas Administrative Code outlines 
the operations standards for MSW processing sites.  Otherwise there are no specific 
regulations concerning the recycling of C&D materials.  Several local and regional 
governments outside of Texas have developed regulatory requirements for the 
recycling of C&D debris.   

2.3.6 Impact on Waste Stream 
According to data reported to the TCEQ for 2003, approximately 23 percent of all 
waste disposed of in CAPCOG landfills was C&D debris.  This waste stream contains 
material that may be reused and thus diverted from the waste stream.  The 
development of C&D waste minimizations efforts could potentially have a significant 
impact on disposal quantities in the CAPCOG region, especially since there may be 
substantial opportunities to reduce this portion of the waste stream. 

2.3.7 Policy Issues 
C&D waste minimization may represent a portion of the waste stream where there are 
significant opportunities to reduce disposal quantities.  Communities in other parts of 
the United States have recognized this, and have implemented a combination of 
voluntary and mandatory programs to encourage C&D waste minimization.  

2.3.8 Feasibility in the CAPCOG Region 
Diverting additional quantities of C&D material within the CAPCOG region is 
feasible.  However, some management practices such as green building and on-site 
grinding may be more feasible than other programs like a C&D MRF. 

2.4 Demand for Recycled Products 
2.4.1 Description 
While the general public may view recycling as a virtuous effort, one key to recycling 
success is generating demand for recycled products.  This may be driven by market 
demand or imposed regulations, such as the federal government’s Comprehensive 
Procurement Guideline (CPG) program. 

Among other factors, market demand may be driven by new, innovative uses for 
recycled materials, the ability for recycled materials to be mixed with virgin raw 
materials, and consumer awareness of recycled products. 

While demand must exist for recycling to work, demand alone is not sufficient.  
Individuals and businesses must still participate in recycling programs and 
governments must continue to operate or facilitate these programs. 
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2.4.2 Advantages 
 Once market economics are favorable, recycling programs will be self-sustaining. 

 Increased demand provides companies incentives to invest in recycling programs. 

2.4.3 Disadvantages 
 Government regulations artificially create market demand. 

 Market drivers and demand are interdependent. 

2.4.4 Environmental Constraints 
There are no significant environmental constraints that affect efforts to increase 
demand in recycling products. 

2.4.5 Regulatory Constraints 
Section 361.426 of the Texas Health and Safety Code requires that state and local 
governments “shall give preference in purchasing to products made of recycled 
materials if the products meet applicable specifications as to quantity and quality.”   

2.4.6 Impact on Waste Stream 
The greater the demand for products containing post-recycled materials, the more 
likely than the diversion rate will increase, therefore reducing the amount of waste that 
is ultimately disposed of in the landfill.  However, it is difficult to quantify the specific 
impact on the waste stream. 

2.4.7 Feasibility in the CAPCOG Region 
This option is feasible in the region to the extent that recycled products are available at 
a competitive price.  This option will become more feasible with the development of 
more competitive markets. 

2.5 Electronic Waste 
2.5.1 Description 
Electronic waste, e-waste, has been an escalating issue for society.  Most commonly, 
e-waste refers to consumer electronics that may contain potentially harmful substances 
such as lead, cadmium, bromated flame retardants, and mercury.  Televisions and 
computer monitors project visible images using cathode-ray tubes (CRTs), which 
contain significant concentrations of lead and other heavy metals.  As technology 
advances at an accelerating pace, electronics become obsolete quicker, and the amount 
of e-waste requiring disposal grows exponentially.  Often consumers store obsolete 
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items instead of attempting to recycle or dispose of them, which only delays the 
inevitable problem. 

E-waste is sometimes disposed of in landfills because consumers lack the knowledge, 
incentive, or ability to do otherwise.  According to the Computer TakeBack 
Campaign, about 40 percent of the heavy metals, including lead, mercury and 
cadmium, in landfills come from electronic equipment discards.  The Environmental 
Protection Agency (EPA) considers e-waste materials hazardous, but households are 
exempt per the Resource Conservation and Recovery Act (RCRA) Subtitle C.            
A recent study conducted by the Solid Waste Association of North America 
(SWANA) “has found that heavy metal concentrations in leachate and landfill gas 
from municipal solid waste landfills are generally well below the statutory limits that 
have been established to protect human health and the environment.”1

The public has put pressure on manufacturers to help alleviate the growing problem.  
Buy-back and take-back problems are partly a result of this pressure.  Most 
manufacturers will charge a fee, at the time of purchase or disposal, to facilitate the 
proper disposal or recycling of e-waste. Recently, Office Depot and Hewlett Packard 
launched the only national, no-fee program to accept electronic waste. 

2.5.2 Advantages 
 Manufacturers are voluntarily starting e-waste recycling programs to appease the 

public and keep regulations to a minimum. 

 Manufacturers have the ability to incorporate the costs of recycling into the 
product cost, making the fee more transparent to the consumer. 

2.5.3 Disadvantages 
 There are currently no regulations in Texas requiring manufacturers to implement 

programs to recycle e-waste. 

 High costs often associated with recycling e-waste does not provide an incentive 
for consumers to participate in the programs. 

2.5.4 Environmental Constraints 
The harmful substances within e-waste require reuse or proper disposal.  Although 
programs reduce the amount of the waste that occupies MSW landfills, the overall 
waste reduction requires that appropriate components are recycled once separated in 
order for these programs to have an impact.  If not recycled, the hazardous materials 
must be disposed of properly. 

                                                 
1 SWANA. The Effectiveness of Municipal Solid Waste Landfills in Controlling the Releases of Heavy 
Metals in the Environment. March 2004. 
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2.5.5 Regulatory Constraints 
Several states, including California and Massachusetts, have banned cathode-ray tubes 
(CRTs) from MSW landfills.  California classified CRTs, along with a number of 
other hazardous wastes, as “universal waste.”  The term applies to wastes that are 
typically lower risk when examined individually, but are very common and generated 
by wide variety of people rather than just businesses and industrial firms.  While no 
federal regulations currently exist, there is growing momentum in most states to 
follow with similar bans. 

From the TCEQ website, “Although televisions and computer monitors are classified 
as hazardous waste by the EPA, electronic equipment generated as waste by a 
household is not subject to federal or state regulation as hazardous waste.” 

2.5.6 Impact on Waste Stream 
According to the “Municipal Solid Waste in The United States: 2001 Facts and 
Figures,” consumer electronic waste represented about 1 percent of the MSW 
generated.  However, various sources have estimated that e-waste is growing three 
times faster than the overall waste stream.  Of the approximately 2.3 million tons of 
consumer electronic waste generated nationally, only about 210,000 tons were 
recovered.  Landfill representatives in the CAPCOG region stated that they have not 
observed material quantities of e-waste waste impacting their waste stream from a 
quantity or environmental perspective. 

2.5.7 Policy Issues 
Local governments will need to decide their appropriate role concerning e-waste 
issues.   

2.5.8 Feasibility in the CAPCOG Region 
Diverting e-waste from landfills in the CAPCOG region is a viable option by relying 
on developing efforts by the private sector.  Local governments should facilitate and 
promote these options for the benefit of their residents. 

2.6 Extended Producer Responsibility 
2.6.1 Description 
Extended producer responsibility (EPR) involves a more comprehensive approach by 
producers to both create products with less environmental impact and to be more 
proactive in the proper disposal of used or obsolete products.   

Increasing responsibility often includes initiating buy-back or take-back programs, 
which is one of the more popular forms of EPR.  These programs are arranged by 
manufacturers and third parties to retrieve wastes that might be improperly landfilled 
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and dispose of them more appropriately.  While the programs use the terms “buy” and 
“take,” manufacturers typically charge for this service.  Most buy-back programs 
collect a fee at the time that product is collected.  However, many believe that 
incorporating the fee into the purchase price of the product would more effective. 

Often, manufacturers can alter product designs to make them less toxic, more 
recyclable, or longer lasting.  Manufacturers can also change the process to produce 
less waste, or initiate new recycling programs to reuse materials.  EPR can also take 
the form of better dissemination of recycling information through public awareness 
campaigns. 

The focus of EPR programs has shifted from the just the “producer” to the “product,” 
which implies a broader vision of responsibility.  It requires the involvement and 
cooperation of distributors, retailers, consumers, and governments. 

2.6.2 Advantages 
 Reduces waste at the source. 

 Efficient programs may reduce manufacturing costs. 

 Actions by one manufacturer may put pressure on others. 

 Many non-profit groups are already involved, such as Recycling Alliance of 
Texas. 

2.6.3 Disadvantages 
 Some efforts may result in an increased product cost, which may translate to a 

less competitive product. 

 Currently depends on voluntary efforts. 

 Difficult to develop implementation strategies at the local or regional level. 

2.6.4 Environmental Constraints 
The environmental constraints with EPR mainly revolve around finding new ways to 
design products and processes to reduce wastes.  The challenge is often to bypass an 
easier design or process for a more environmentally friendly one.  As such, 
environmental constraints do not typically impact EPR efforts. 

2.6.5 Regulatory Constraints 
There are no federal mandates for EPR.  While some states have created laws that 
target specific problems, product responsibility has focused on voluntary efforts by all 
in the product life cycle. 

However, effective July 1, 2006, printed circuit board assemblies sold in Europe and 
China are required by law to be 100 percent lead-free.  This affects Austin-area 

6/21/05 R. W. Beck   2-9 



Section 2 

companies such as Dell, AMD, National Instruments, Solectron, and 3M, to name a 
few. 

2.6.6 Impact on Waste Stream 
Extended product responsibility is best seen as a long term solution.  The impact on 
the waste stream is difficult to determine since it depends on the level of participation 
of all parties associated with the product.  Additionally, the costs of reducing and 
diverting waste must be weighed against the costs, financial and non-financial, of 
landfill disposal. 

2.6.7 Feasibility in the CAPCOG Region 
Implementation of extended producer responsibility efforts in the CAPCOG region 
may not have a significant impact since these are typically decisions that require more 
national attention.  However, efforts to initiate change can start with local or regional 
campaigns.  

2.7 Household Hazardous Waste 
2.7.1 Description 
Household hazardous waste (HHW) consists of items used around the home such as 
paint, pesticides, motor oil, antifreeze, and car batteries that contain harmful or toxic 
substances.  When deposited in a municipal solid waste (MSW) landfill, these harmful 
substances have the potential to leach contaminants into the groundwater near the 
landfill.  In addition, they become a hazard to the collection and disposal personnel 
who may come in contact with the substances. 

The EPA estimates that 1.6 million tons of HHW is generated per year in American 
homes and that the average home may store as much as 100 pounds of HHW.  Without 
a proper disposal channel, these wastes have a high potential of entering the MSW 
waste stream. 

One of the common methods of disposing of HHW involves special collection sites 
that operate either daily or on special occasion.  The primary collection options 
include the following: 

 Permanent sites that are open on a regular basis (e.g. daily, weekly, monthly); and 

 One day collection events at temporary sites. 

Materials are sorted by trained employees for removal and proper disposal.  Proper 
handling may include recycling or disposal in a facility permitted to handle HHW.  
Other programs include scheduling individual HHW pick-ups from homes and a waste 
exchange, which allows citizens to drop-off and take materials that are reusable. 
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Regional collection programs make sense from an operational standpoint, but can be a 
challenge to coordinate financially.  All the governmental entities within the region 
must commit to financing a proportional share of the costs.    

Regardless of which options local governments decide to employ for the management 
of HHW, there is still a need to encourage residents to use these products in a 
responsible manner.  Public education can serve as an important tool.  Local 
governments could encourage more responsible behavior by developing public 
education campaigns that emphasize the following:  

 Costs for processing and disposing of household chemicals can be expensive. 

 Residents should only purchase amounts of chemicals they expect to use over a 
short period of time. 

 Residents should explore non-toxic alternative products that can be used in place 
of typical household chemicals. 

2.7.2 Advantages 
 Reduces likelihood that harmful substances will enter MSW landfills. 

2.7.3 Disadvantages 
 May be expensive to implement and operate a program. 

 Program success tied to public awareness of problem and available options. 

2.7.4 Environmental Constraints 
As previously discussed, HHW contains harmful substances that can contaminate 
groundwater, in addition to other adverse environmental effects.  While this depends 
on several variables, including volume and concentration, the EPA and TCEQ 
regulations prohibit the direct disposal of these items as MSW garbage.  Landfills 
operators must periodically test the groundwater around landfills to ensure that the 
substances contained in HHW do not appear in significant concentrations. 

2.7.5 Regulatory Constraints 
Several aspects of HHW, including car batteries and used oil, are discussed in the 
TAC 30, Part 1, Chapter 328.  Subchapter N of Chapter 335 covers the management 
HHW and defines the regulations for the state. 

2.7.6 Impact on Waste Stream 
Area landfill representatives, interviewed as a part of this study, stated that HHW has 
not caused an environmental concern at their facilities.  This observation is based on 
groundwater monitoring that did not raise concerns that the amount of HHW found in 
the landfills was unacceptable.   
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The City of Austin (COA) has a HHW collection site that accepted approximately 439 
tons of waste in FY 02-03.  The total quantity of municipal solid waste generated 
during this period was approximately 180,000 tons, which means that the quantity of 
HHW recycling was about 0.2 percent.  While the quantity of HHW generated as a 
total of the waste stream is relatively small, proper management of this material is still 
important given the nature of HHW materials. 

2.7.7 Policy Issues 
Regionalization can be a key to a successful HHW program.  When multiple 
communities can coordinate efforts to operate one site, the opportunity exists to 
achieve economies of scale.  While discussions have occurred during the past several 
years concerning the development of a regional facility, no specific commitments have 
been made. 

2.7.8 Feasibility in the CAPCOG Region 
Implementation of HHW waste minimization activities are very feasible in the 
CAPCOG region based on the efforts of local governments such as Fayette County 
and the City of Austin.  However, these programs only serve a portion of the region’s 
residents.  Other local governments will need to make decisions concerning the most 
effective methods to meet the HHW management needs of their community. 

2.8 Public Education Programs 
2.8.1 Description 
Public education involves communicating two key aspects of waste minimization: (1) 
the importance of waste minimization; and (2) opportunities and rules for participation 
in available waste minimization programs.  Public education is a critical but 
sometimes overlooked portion of a waste minimization strategy.  Public education can 
involve a number of strategies, which include but are not limited to media campaigns, 
utility bill mailers, public events and direct communications with customers based on 
practices. 

Many communities with successful waste minimization programs have recognized that 
there is a constant need to continue educating the community about waste 
minimization activities.  R. W. Beck would typically recommend that local 
governments budget $1 annually per household for public education programs.  In 
addition, several councils of governments in Texas have implemented successful 
regional campaigns, which particularly benefit small communities that can lack 
needed resources for an effective campaign.  In contrast, communities with less 
successful waste minimization programs often focus fewer resources on public 
education programs.   
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2.8.2 Advantages 
 Can represent the key to ensuring that waste minimization programs are 

successful. 

 Increases the effectiveness of existing programs via increased participation and 
reduced contamination rates.   

2.8.3 Disadvantages 
 During times when there is a need to reduce costs, eliminating or reducing public 

education budgets is common. 

 Can be a challenge to evaluate the effectiveness of public education. 

2.8.4 Environmental Constraints 
There are no specific environmental constraints associated with public education. 

2.8.5 Regulatory Constraints 
There are no regulations in place at the federal or state level that would constrain 
public education efforts. 

2.8.6 Impact on Waste Stream 
While difficult to quantify, public education clearly makes a difference in the success 
of public education campaigns.  In cases where a community has waste minimization 
programs in place, public education often represents the best opportunity to increase 
diversion rates.   

2.8.7 Policy Issues 
The most significant policy issue involves decisions concerning appropriate funding 
levels for public education programs, as they are often the target of budget cuts.  A 
successful waste minimization program must involve dedicated and properly funded 
public education efforts.   

2.8.8 Feasibility in the CAPCOG Region 
Many local governments in the CAPCOG region already have some form of public 
education program in place.  Future efforts may need to involve increased public 
education campaigns, as well as coordinated initiatives among multiple local and 
regional governments, including CAPCOG. 
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2.9 Recycling 
2.9.1 Description 
Recycling includes a series of activities, including collection, separation, and 
processing, by which materials are recovered from the solid waste stream for use in 
the form of raw materials in the manufacture of new products.  Typical materials from 
the municipal solid waste stream that are recycled include but are not limited to paper, 
cardboard, aluminum and steel cans, plastics, and glass bottles.   

The two most common types of recycling programs are curbside collection and drop-
off centers.  Curbside collection, which is most common in urban and suburban areas, 
involves the collection of materials on a regular basis (e.g. weekly) from residents’ 
homes using collection vehicles and staff.  Drop-off programs, which can be located in 
permanent or temporary locations, rely on residents to bring pre-sorted material.  
Drop-off programs typically serve rural areas and urban areas with a significant multi-
family population. 

Within the CAPCOG region, there are a number of cities that have an organized 
recycling program through either curbside collection or drop-off centers.    

2.9.2 Advantages 
 Recycling is a popular and socially accepted form of waste minimization. 

 Many materials collected for recycling can be sold as commodities. 

2.9.3 Disadvantages 
 Collection and processing costs are typically greater than revenue generated from 

the sale of commodities. 

 Access to processors or markets can present a challenge. 

 Market fluctuations can negatively impact revenue generated from the sale of 
materials. 

 Some materials, such as glass, are difficult to process and may have negative 
values. 

2.9.4 Environmental Constraints 
As a proactive measure to divert material from landfills, recycling is not typically 
constrained by environmental regulations.  Facilities that process recyclable materials 
must adhere to regulations concerning odor, noise, and other types of pollution. 
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2.9.5 Regulatory Constraints 
Typically, regulations exist to promote recycling programs rather than to limit them.  
As such, there are no significant regulatory constraints to the implementation and 
enhancement of recycling programs. 

2.9.6 Impact on Waste Stream 
Recycling typically represents the greatest opportunity to impact the waste stream 
from a reduction perspective.  For example, the City of Austin diverts approximately 
17 percent of its waste stream through its recycling program.  With many other 
communities already recycling, this waste minimization effort is already having a 
material impact on the waste stream in the CAPCOG region. 

2.9.7 Policy Issues 
The primary policy issue focuses on whether communities are willing to make the 
financial commitment required to operate a recycling program.  Another policy issue 
for some communities involves whether to continue recycling glass due to problems 
with processing and selling the material.  One alternative may be to crush glass and 
use the aggregate for construction activities. 

2.9.8 Feasibility in the CAPCOG Region 
Since a number of communities in the CAPCOG region already have a recycling 
program in place, this option is very feasible.  The key to further success will likely 
depend on factors such as public education programs and assistance with processing 
and marketing of commodities. 

2.10 Scrap Tires 
2.10.1 Description 
The recycling of used tires is a way to cope with the large number of used tires that 
require disposal each year.  Stockpiles of used tires can pose a fire hazard and be a 
refuge for animals and other pests.  There have been instances of large stockpiles of 
used tires burning for several months before they were taken under control. Yet 
disposing of used tires in landfills consumes valuable space, in addition to wasting 
rubber and steel resources. 

There have been new uses developed for scrap tires, such as tired-derived fuel (TDF) 
and crumb rubber -- a component in asphalt roads, athletic surfaces, etc.  The key to 
the successful use of scrap tires is recycling them efficiently so that the material can be 
resold at a lower price than that of new rubber. 
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2.10.2 Advantages 
 The number of applications for scrap rubber from tires has increased, providing a 

growing outlet for used tire collection programs. 

 Reduces the likelihood of used tires being illegally dumped. 

2.10.3 Disadvantages 
 Many tire recycling programs need government support to remain profitable. 

2.10.4 Environmental Constraints 
One of the most common uses for scrap tires is TDF, which is used as a replacement 
to traditional fuel sources for boilers.  This causes concern with some 
environmentalists who are concerned with the emissions from burning scrap tires. 

2.10.5 Regulatory Constraints 
Section 30 of the Texas Administrative Code (Chapter 328, Subchapter F and Chapter 
330, Subchapter R) defines the management of scrap tires.  The Texas Commission on 
Environmental Quality (TCEQ) regulates the management of scrap tires based on 
these statutes.  Facilities that process or recycle tires must submit an annual report to 
the TCEQ.  Anyone who stores more than 500 scrap tires must register with the 
TCEQ, but those who are not registered must also follow the rules and regulations. 

2.10.6 Impact on Waste Stream 
While the amount of scrap tires generated in 2001 was about double that of e-waste, 
the amount recovered through recycling was approximately 8-9 times that of e-waste.  
From these statistics, it appears that scrap tires programs have been more successful in 
diverting waste from landfills.  According to the 2002 edition of the “Municipal Solid 
Waste in Texas: A Year in Review,” 3,827 tons of tire pieces were disposed of in 
Texas landfills, representing only 0.01 percent of all MSW waste disposed. 

Landfills interviewed as a part of this study preferred to recycle tires rather than 
dispose of them in landfills.  Most CAPCOG landfills keep tire disposal to a 
minimum.  However, these used tires must be processed in some way to avoid the 
creation of used tire stockpiles.  Able Tire’s San Antonio location, discussed below, 
recycles used tires for several of the landfills in the region. 

Scrap tires do not currently have a significant impact on disposal capacity in the 
region.  However, this does not mean that scrap tires are a non-issue.  Recycling and 
reuse must keep pace with the amount of used tires that become available to avoid 
stockpiling and illegal dumping.  Further, demand for recycled tires must continue to 
grow to ensure that a market exists for these recycled tires. 
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2.10.7 Policy Issues 
The problem of illegal tire disposal is a concern for local governments throughout the 
CAPCOG region.  Numerous local government officials in Texas have noted that 
since the termination of the State’s waste tire recycling program, there has been a 
significant increase in the illegal dumping of tires. 

The State of Texas operated a waste tire recycling program from 1992 through 1997.  
When the tire program was eliminated, the associated revenues generated through the 
$2.00 recycling fee were no longer available for the clean-up of illegal sites or the 
ongoing collection of used tires.  Currently, tire dealers are allowed to set their own 
fee for the disposal of scrap tires, although individuals may choose not to pay the fee 
and may take their scrap tires away with them.  This current system is flawed and 
provides many opportunities for the illegal dumping of tires. 

This issue cannot be resolved on the local or regional level.  If one county or region 
develops a comprehensive scrap tire management and enforcement program, the 
illegal dumpers would be able to simply dump in a nearby area that does not have such 
a program in place.  Therefore, communities in the CAPCOG region would benefit 
from a statewide program that is designed to comprehensively address the issue of 
scrap tire disposal.  

2.10.8 Feasibility in the CAPCOG Region 
The diversion of tires from landfills within the CAPCOG region is a very feasible 
option, as many tires are already being collected for use as TDF.  However, it is 
important to understand that the cost of diverting these tires is approximately $1.50 
per passenger tire.  

2.11 Variable Rate Structures 
2.11.1 Description 
Variable rate structures allow customers to pay varying amounts for their solid waste 
services, depending on how much service is needed.  Also known as pay-as-you-throw 
(PAYT), this idea can be implemented a variety of ways.  One of the keys to 
developing a successful variable rate structure is ensuring that residents have 
convenient opportunities to reduce waste quantities through recycling and yard waste 
diversion.  Variable rates are intended to promote waste minimization by providing 
opportunities to reduce solid waste costs by disposing of less solid waste.  Below are 
some of the common methods of implementing a PAYT program.   

2.11.1.1 Variable Containers 
The city or private collection company offers several containers of varying size.  The 
monthly cost of service increases with the size of the container.  Customers can choose 
the size of container that best meets their needs.  These containers are usually 
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compatible with automated collection systems and provide a relatively stable revenue 
stream.  Citizens pay for the container through their monthly utility bill. 

2.11.1.2 Prepaid Bags 
Citizens place trash in specially marked or colored bags.  Revenue comes primarily 
from the sale of bags, although a fixed monthly charge may also apply.  This system 
has a more direct correlation between garbage generated and fees paid for services.  
However, bags are not compatible with automatic collection systems and can result in 
greater revenue variation.  This option is viable for communities that have a manual 
collection system or rural areas that rely on citizens’ collection stations. 

2.11.1.3 Prepaid Tags or Stickers 
Prepaid tags or stickers work much the same way as bags, except the stickers are 
purchased, then placed on the customers’ own bags or containers. Some programs, 
including the City of Austin (COA), offer stickers in addition to varying cart sizes.  
This has the advantage of allowing residents of allowing residents to set out extra 
garbage with out a long-term commitment of a larger container. 

2.11.2 Advantages 
 Provides incentive for residents to reduce garbage generation. 

 Promotes recycling when done in conjunction with curbside recycling program. 

2.11.3 Disadvantages 
 May lead to an increase in illegal dumping. 

 Must be able to enforce any size or weight limits on containers. 

 Collection costs for recycling programs can increase overall solid waste expenses. 

2.11.4 Environmental Constraints 
Since PAYT is a proactive program designed to limit waste generation and landfill 
disposal, there are no significant environmental constraints. 

2.11.5 Regulatory Constraints 
While no real regulatory constraints exist for Texas communities with variable rates, 
there are often issues involved with getting the residents’ approval for a switch to 
PAYT. Educating residents about the equity of the program and the potential cost 
savings is an important part of getting a PAYT program approved.   

2.11.6 Impact on Waste Stream 
R. W. Beck’s research indicates that there is a correlation between variable rate 
programs and diversion rates based on a survey of select cities with a PAYT program.  
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These results, as shown in Table 2.1, indicated that cities with greater variation in their 
rates have a higher recycling rate.  Thus, in order for variable rates to have a 
significant impact, there must be a substantial cost increase associated with choosing 
the larger container sizes. 

Table 2-1 
Variable Cart Size Rates Curbside Recycling Rates by City, 2001 

Cart Size Rates Per Month (Gallons) 

City 20 30 – 40 60 – 64 90 – 96 128 
Recycling 

Rate 

San Jose N/A $14.95 $29.90 $44.85 $59.80 35% 
San Francisco $7.13 $11.89 $23.78 $35.67 N/A 35% 
Seattle $12.35 $16.10 $32.30 $64.40 $128.80 29% 
Portland $15.10 $17.60 $23.35 $26.50 N/A 23% 
Minneapolis N/A $14.00 [1] N/A $16.001 N/A 21% 
Austin N/A $11.75 $14.50 $17.25 N/A 17% 
Oklahoma City N/A $10.86 N/A $11.46 N/A 6% 
Sacramento N/A $11.32 $12.60 $13.90 N/A 3% 
[1] Customers in Minneapolis only receive the $14.00 and $16.00 rates if they participate in the city’s curbside 
recycling program; otherwise, the rates are $21.00 and $23.00. 

2.11.7 Policy Issues 
The decision of whether to implement a PAYT system is often a policy issue that 
needs to be determined by local governments and its rate payers.  When considering 
this issue, there is a need to evaluate whether there is sufficient support for charging 
rates that vary based on volume.  In addition, there is a need to ensure that support 
exists to fund programs needed to provide for waste diversion activities.   

2.11.8 Feasibility in the CAPCOG Region 
While variable rates are a feasible option in the CAPCOG region, individual local 
governments will need to evaluate whether this option is politically viable for their 
community. 

2.12 Waste Incineration 
2.12.1 Description 
Waste incineration involves the burning of wastes to reduce the amount that is 
ultimately disposed of in landfills.  Waste-to-energy (WTE) facilities, where the waste 
is burned to fuel power plants, have been subject to less criticism than traditional 
waste incineration facilities.  While the newer WTE facilities are typically cleaner 
those of the past, due to the Clean Air Act of 1990, and produce a valuable 
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commodity, the general public is still concerned with potential air and groundwater 
pollution. 

There are currently 98 WTE facilities in 29 states in the U.S.  Currently, the only 
incineration facility in Texas taking municipal solid waste is the Chambers County 
Resource Recovery & Recycling Center.  Other facilities accepting waste in Texas 
primarily accept medical waste. 

Developing an incinerator in Texas is difficult to justify from an economic perspective 
because capital and operating costs for an incinerator are typically much more 
expensive than comparable costs for landfills in the State of Texas.  For example, 
representatives from Chambers County, which will begin operating the largest 
incinerator in the State of Texas in 2001, estimated that costs per pound average about 
4.5 cents for an incinerator versus 2.0 cents for a landfill.  In order to make its facility 
economically viable, Chambers County plans to accept medical and industrial 
nonhazardous waste. 

2.12.2 Advantages 
 Electricity production for the surrounding community. 

 Significantly reduces waste for landfill disposal. 

2.12.3 Disadvantages 
 Significant public opposition. 

 More expensive than landfills in many parts of the U.S. 

 High capital costs. 

 Recyclable materials may be processed in an incinerator. 

2.12.4 Environmental Constraints 
According to the permit office of the Texas Commission on Environmental Quality 
(TCEQ), no new waste incineration permits are being sought.  The primary reasons 
include high capital costs and stiff public opposition.  There is public concern over the 
potential release of pollutants from these facilities and the impact it may have on air 
quality. 

2.12.5 Regulatory Constraints 
Title 40, Part 60, Subparts Eb and Cb of the Code of Federal Regulations govern the 
performance of waste incineration facilities, specifically those with at least 250 tons 
per day capacity. 
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2.12.6 Impact on Waste Stream 
WTE facilities can achieve about a 90 percent reduction in waste volume and a 75-
80% reduction in weight.  The residual ash is usually disposed of in a landfill. 

The September-October 2002 issue of MSW Management contains the article, “WTE 
Trends,” in which the 12 WTE facilities interviewed reported tipping fees of ranging 
from $23-$95 per ton, with an average of about $60.  As a comparison, the tipping 
fees reported to the TCEQ in 2003 for landfills in the CAPCOG region ranged from 
$13-$19 per ton.  If a regional WTE existed and charged rates similar to the average 
reported in the article, haulers would not have an incentive to dispose of waste at the 
WTE facility.  This is consistent with other articles on this subject that suggest that 
WTE’s are best suited to areas where landfill tipping fees are much higher. 

2.12.7 Feasibility in the CAPCOG Region 
Given the experience with a previous WTE project and the relative high cost of this 
alternative compared to landfills, the feasibility of using incinerators as a waste 
minimization alternative in the CAPCOG region is extremely low. 

2.13 Yard Waste Diversion 
2.13.1 Description 
Yard waste that is collected separate from garbage collection operations can be used 
for either mulching or composting.  Mulching typically involves breaking brush into 
small sized pieces (typically one to two inches) for reuse as mulch.  Composting 
involves the natural conversion of organic material (yard trimmings, brush, food and 
paper) into a reusable “soil-like” substance that is used for a variety of purposes.  
Composting is a form of recycling in that it diverts reusable material from the landfill.  
Composting operations range from small-scale home composting bins to large-scale 
operations such as those operated by local governments and private industry.  The 
many uses for compost include: 

 Adding nutrients to soil 

 Erosion control 

 Compost remediation 

 Disease control 

 Alternative to chemical fertilizers 

The Environmental Protection Agency (EPA) has published a comprehensive 
document on composting, “Composting Yard Trimmings and Municipal Solid Waste.”  
This document covers a wide range of topics, including facility planning, collection 
and processing methods, marketing and community development. 
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Another option includes the development of public education programs that focus on 
diverting yard waste from the waste stream through at-home yard waste diversion, 
which includes “grasscycling” and back-yard composting.   

2.13.2 Advantages 
 Diverts a large amount of waste from the landfill. 

 Little public resistance. 

 Creates a valuable commodity. 

2.13.3 Disadvantages 
 Costs for collection and processing can be significant. 

2.13.4 Environmental Constraints 
The environmental constraints for composting mirror the basic regulatory constraints 
described in the next section.  Care must be taken to guard from problems such as odor 
and groundwater contamination. 

2.13.5 Regulatory Constraints 
Title 40 CFR Part 503, which pertains to the land application, surface disposal, and 
combustion of biosolids (sewage sludge), is often used as a guideline for composting 
when states lack specific regulations. 

Texas Administrative Code (TAC) Title 30, Part 1, Chapter 332 regulates composting 
in Texas.  Subchapters B, C, and D address the requirements for notification, 
registration, and permitting of composting facilities, respectively.  A permit is required 
for facilities that add any amount of MSW as feedstock to the composting process, 
commercially compost grease trap waste, or compost mixed MSW not in compliance 
with the regulations for registration. 

2.13.6 Impact on Waste Stream 
Approximately 20 percent of the typical municipal solid waste stream consists of yard 
waste.  Effective efforts to eliminate these materials from the disposal stream can 
increase the annual amount of waste diverted from landfills.  Therefore, yard waste 
diversion represents a significant opportunity to reduce the quantity of material going 
into landfills in the CAPCOG region.   The City of Austin’s yard waste and brush 
collection programs have been successful in diverting a significant amount of waste 
from the region’s landfills.  In addition, many other communities in CAPCOG 
reported that they do provide options for diversion of yard waste through curbside 
collection or drop-off programs.  
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2.13.7 Policy Issues 
Many communities in Texas, and some in the CAPCOG region, have decided to 
collect yard trimmings as a part of their garbage collection.  The reason for this is that 
is it less expensive to operate one collection system than two.  From a policy 
perspective, cities without yard waste diversion programs would need to decide 
whether developing a program would be economically viable. 

2.13.8 Feasibility in the CAPCOG Region 
Yard waste diversion is a viable option within the CAPCOG region, as many private 
businesses and several local governments already divert yard waste and brush.  The 
greatest challenge for diverting additional material from more communities is the cost 
associated with a dedicated collection route, which may be cost prohibitive for many 
communities.  

Communities in the CAPCOG region that do not offer opportunities for the diversion 
of yard waste could consider alternatives for curbside collection or drop-off programs.  
A key alternative would be to promote at home yard waste diversion programs that 
focus on minimizing any yard waste that would be included in refuse. 
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Section 3 
Domestic Case Studies 

3.1 Introduction 
Throughout the United States, state and local governments struggle to find ways to 
implement programs that extend the life of area landfills and reduce the likelihood of 
harmful substances polluting the environment.  This section provides some examples 
of programs being implemented in different areas of the U.S. 

This section includes case studies that highlight waste reduction methods discussed in 
Section 2 of this report.  In this section, R. W. Beck described key components of 
waste diversion strategy in several communities throughout the U.S.  The information 
provided in this section is not meant to serve as a comprehensive overview of waste 
reduction efforts for any of the communities discussed. 

3.2 San Francisco 
Through legislation, the State of California has mandated a diversion rate of 50 
percent.  This target rate includes reuse, reduction, and recycling.  Many cities in 
California have taken the necessary steps to meet this diversion rate.  One example is 
the City of San Francisco, which has implemented an integrated solid waste 
management system that resulted in a waste diversion rate of 63 percent in 2003.  
Recognizing that solid waste management will continue to be an important issue for 
the City in the future, the City has adopted the following goals: 

 75 percent landfill diversion by 2010; and 

 Zero waste by 2020. 

3.2.1 Recycling 
The City provides all residents with three 32-gallon carts for the separate collection of 
the following types of material: 

 Recyclable paper, bottles and cans (blue container); 

 Yard trimmings, food scraps and compostable paper (green container); and 

 Garbage (black container). 

The recyclable materials (e.g. paper, bottles and cans) are collected together in the 
same container through what is known as a single stream collection system.  These 
materials are processed at a single stream material recovery facility (MRF), which is 
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operated by Norcal (a private solid waste company based in Northern California) at 
the Recycle Central MRF. 

The yard and food waste diversion program contributes significantly to the overall 
diversion rate in the San Francisco area.  Aside from the material collected through the 
residential collection program, compostable material is also collected from: 

 Restaurants 

 Food Markets 

 Hotels and Sports Venues 

 Fire Stations 

 Special Events 

Norcal operates the Jepsen Organics Regional Composting Facility, which accepts the 
compostable waste from the City.  The compost from this facility is used primarily for 
landscaping and farming in the San Francisco area.  

3.2.2 Variable Rates 
All residents receive three 32-gallon carts, as described in the previous section.  
However, residents are only charged for the black cart, which contains garbage.  The 
rate for the black cart is approximately $18 per month.  The City does not offer larger 
carts, but residents may get additional carts.  Therefore, an additional cart would 
increase the rate paid by residents for garbage service by 100 percent.  Although each 
additional black cart is $18 per month, but additional blue and green carts are free.  
Residents may also get an insert in the 32-gallon black cart which reduces the capacity 
and the monthly fee.  This differs from many variable rate programs that use the carts 
for automated or semi-automated collection.  Many cities that offer cart service only 
add a small incremental cost for additional or larger garbage carts, so that upgrading to 
a larger cart has little consequence for the resident. 

3.3 North Central Texas 
R. W. Beck recently completed a preliminary planning level feasibility of several 
C&D reuse, recovery, and recycling options in the North Central Texas area.  The 
options R. W. Beck evaluated include: 

 C&D material recovery facility (MRF) 

 Green building 

 On-site grinding 

 Building deconstruction with recovery and reuse 

Two of these options, the C&D MRF and on-site grinding, are discussed in more 
detail below.  R. W. Beck has specifically included a summary of this analysis given 
the general similarities between North Central Texas and Central Texas, such as 
disposal fees and significant population growth. 
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In addition, Fort Worth, TX, has implemented a HHW collection program that helps 
provide disposal opportunities for rural areas in the North Central Texas region while 
simultaneously lowering the cost associated with providing HHW disposal to its 
residents. 

3.3.1 C&D Material Recovery Facility 
A C&D MRF is a processing center that accepts mixed C&D debris, and then sorts it 
by material type.  The MRF operator can then sell those materials that have an 
economic value.  The remaining material which has little or no value, called residual, 
must be landfilled or otherwise disposed or reused. 

Based on the planning-level analysis, R. W. Beck determined the costs associated with 
owning and operating a C&D MRF for a governmental entity are within the range of 
Type I and Type IV tipping fees in the North Central Texas region.  However, there 
are several considerations. 

The potential operator should develop confidence that haulers will bring mixed C&D 
debris to the facility and that there would be buyers for the sorted material.  Markets 
can vary by region and what can be sold in one area may have to be given away in 
another. 

Co-location of the C&D MRF with another permitted MSW facility can provide 
synergies that will help reduce the incremental cost of a C&D MRF.  If the C&D MRF 
is co-located with another MSW facility, the costs associated with the scale house, 
support building, land, labor, and possibly some rolling stock may all be reduced or 
eliminated.  An additional benefit is that if the facilities are co-located, the MRF could 
dispose of residual at the landfill at a reduced rate and reduced transfer costs.  Lastly, 
locating a C&D MRF at a currently permitted MSW facility will reduce the permitting 
costs associated with the facility since a separate MSW permit is not required by 
TCEQ when the facilities are co-located. 

3.3.2 On-site Grinding 
On-site grinding is the practice of grinding or crushing building materials, which 
would traditionally be disposed of at a landfill, and depositing them onsite as a soil 
amendment or used as erosion control.  From a waste management perspective, on-site 
grinding can divert from the waste stream up to 85 percent of C&D waste generated 
from new home construction. 

Home builders have two options for on-site grinding.  The home builder may choose 
to own and operate a grinder or subcontract on-site grinding services.  Both methods 
use on-site grinders to process materials from the production of homes that have been 
designated for disposal.  Once separated, the material is processed onsite into smaller 
chips or dust. This material is typically deposited on-site as a soil amendment or silt 
fencing. 

The economic feasibility of on-site grinding can vary depending on the following 
factors:  
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 How the on-site grinding service is operated (owner-operated versus contracted). 

 Number of homes being built by the builder.  

 Whether the homes are production or custom built.   

Grinders are available in a variety of sizes, which will determine the amount of 
throughput they are able to handle.  The throughput capacity of a grinder is most often 
affected by its size, age, type of material and quantity of material it is processing. 

3.3.3 HHW 
Similar to other communities in Texas, cities and counties in North Central Texas 
have faced challenges concerning the management of HHW.  Recognizing these 
issues, the North Central Texas Council of Governments has coordinated an initiative 
that is fostering increased opportunities for cities and counties to manage HHW in a 
more cost effective manner.   

Under this new approach, the City of Fort Worth, which has a permanent HHW 
facility and drop-off program, is providing HHW collection services to rural counties 
in North Central Texas.  Specifically, properly trained and certified Fort Worth staff 
manage one-day collection events for counties.  This coordination benefits both the 
counties and the City of Fort Worth.  Counties benefit by having access to collection 
events that are less expensive than what they could typically obtain from other service 
providers (e.g. average costs of approximately $45 per resident via the Fort Worth 
program compared to $70-90 from other service providers).  Fort Worth also benefits 
by increasing its economies of scale, which provides the opportunity to reduce costs 
for its residents.   

3.4 University City, MO 
The City of University City, Missouri, is a suburb of St. Louis which has a population 
of 38,000 and approximately 16,000 households. 

3.4.1 Electronic Waste 
The City currently allows residents to place electronic waste (e-waste) at the curb for 
collection.  On the appropriate collection day, the e-waste is placed along side the 
regular refuse container and the regular recycling container.  The City collects the 
material and contracts with a private company to recycle it. 

The City was the first in the state of Missouri to offer e-waste recycling events to its 
residents.  As a precursor to the curbside collection program, the City initiated a series 
of three annual collection events for e-waste.  The three events were held in Fall 2001, 
Spring 2002, and Spring 2003.  Each event was held over a two-day period at a cost of 
$23,000 to $26,000 per event, which was paid for from grants received by the City.  
The goal was to collect 100,000 pounds (50 tons) of e-waste for all three events.   

For each event, a series of large cardboard boxes were placed in an empty parking lot.  
As residents arrived, volunteers helped them remove the material from their cars.  The 
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volunteers then categorized the items, weighed them, and then placed them in the 
appropriate box.  In cases were computers and other devices were in working 
condition, the products were set aside and donated to groups that could use them.  The 
City contracted with an e-waste recycler to haul away the e-waste material after each 
event.  The City was able to collect 117,000 pounds during the three events. 

The series of collection events enabled the City to judge to what extent residents 
would be willing to recycle e-waste and also to gather weight data they could use in 
planning the curbside program. 

3.5 State of New York 
3.5.1 Scrap Tire Recycling 
In order to help cope with the scrap tire problem, the State of New York enacted the 
Waste Tire Management and Recycling Act of 2003 (Act).  Included in the Act were 
the:   

 Creation of a waste tire management and recycling fee of $2.50 for each new tire 
sold; 

 Establishment of the Waste Tire Management and Recycling Fund, which is the 
depository for the recycling fee, and 

 Requirement for the New York State Department of Environmental Conservation 
(DEC) to develop a detail plan to address the cleanup tire stockpiles. 

As a result of this Act, the DEC created a Waste Tire Stockpile Abatement Plan 
(Plan), which aims to eliminate all non-compliant tire stockpiles by 2010.  DEC first 
analyzed the extent of the problem, finding that 95 noncompliant stockpiles contained 
an estimated 29 million tires. 

DEC established a prioritized list of the noncompliant stockpiles, taking into account 
such measures as number of waste tires on site and proximity of primary aquifers, 
hospital, and densely populated areas.  Based on this prioritized list, DEC has begun 
working with the highest priority sites to manage the voluntary reduction of tire 
stockpiles and will use its enforcement authority to require abatement.  In cases, where 
the operator of the stockpile site is not able to reduce the stockpile, the DEC will take 
on a more significant role to help reduce the stockpile.  However, in doing so, the 
DEC can seek recovery of abatement costs incurred. 

Part of the focus of the overall management of waste tires is the development of 
alternative uses and the associated infrastructure.  Table 3-1 describes some of the 
alternatives uses for scrap tires.  This list not is meant to be a comprehensive list of all 
possible uses, but rather provide insight to the types of applications in which scrap 
tires are currently used. 
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Table 3-1 
Alternative Uses for Scrap Tires 

Form Use 

Worn Tires Partially worn tires 
 Retread tires 
Ground Rubber Road construction 
 New tire manufacturing 
 Athletic surfacing 
 Molded Products 
Tire Derived Aggregate Road aggregate 
 Landfill leachate collection and drainage systems 
 Drainage in septic systems 
Tire Derived Fuel Electricity generation 
 Other manufacturing operations 
Other Boat and marina bumpers 
 Artificial reefs 
 Fencing and terracing 
 Retention wall backfill 
 Animal Bedding 
 Erosion control 

3.6 Crow Wing Landfill, Minnesota 
3.6.1 Bioreactor 
R. W. Beck engineers have worked with the Crow Wing Landfill to develop several 
cells of a bioreactor landfill.  More information on bioreactor landfills is available in 
Section 2.2. 

At the Crow Wing Landfill, operators have seen a decrease in the amount of harmful 
chemicals in the leachate and have noticed acceleration in the amount of settlement, 
meaning the landfill could potentially add additional waste in the future and still 
remain under the permitted elevation of the landfill. 

More information on the Crow Wing Landfill’s bioreactor operation may be found on 
the EPA website.1  The specific link is provided below. 

http://www.epa.gov/epaoswer/non-hw/muncpl/landfill/bio-work/doran.pdf
                                                 
1 According to definitions put forth by the EPA, bioreactors contain a certain minimum moisture 
content level.  A recirculation to energy (RTE) landfill, as described in the presentation, operates on the 
same principle as a bioreactor landfill, but there is less focus on achieving a specified moisture content 
level. 
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3.6.2 HHW 
The Crow Wing Landfill also operates a drop-off site for HHW materials.  Although 
the operation is located at the landfill, an identical operation could exist as a stand-
alone facility or as part of another type of MSW facility.  There are, however, 
advantages of co-locating the HHW facility with another MSW facility.  These 
benefits include the ability to share staff or equipment and being located at a place 
where potential users of the facility are already visiting. 

Crow Wing Landfill has a high number of small-volume customers, with small 
hauling businesses or residents from Crow Wing County.  There are drop-off 
operations for e-waste, appliances, tires, recyclables, and HHW.  In addition, small 
haulers and residents use a separate drop-off site for refuse.  This site contains a series 
of roll-off containers that these small haulers to use reduce the traffic on the working 
face of the landfill and increase the level of safety. 

The HHW drop-off site is a stand-alone building with a covered drive-through 
unloading area.  Residents must present proof that they reside in Crow Wing County.  
The HHW staff helps residents place the material into an array of bins and containers.  
Inside the building, used oil is burned for heat, and a there is a mechanism that 
empties cans of paint and crushes the empty container.  There is also a device that can 
process aerosol cans for safe handling.  For materials that are only slightly used, Crow 
Wing categorizes the material on a series of shelves and residents can take these 
materials as needed for their own personal use.  

For materials that must ultimately be recycled or disposed in hazardous waste landfill, 
Crow Wing stores material in a separate storage building until sufficient material 
accumulates to warrant having a the hazardous material handler to haul away the 
material.  The HHW drop-off site is operated twice a month from 9 AM until 4 PM 
from May through October. 
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Section 4 
International Case Studies 

4.1 Introduction 
A report published in 2004 by Planet Ark1 compared the waste and recycling 
programs in 11 developed nations.  Of those 11 nations, the four that ranked the 
highest, listed in alphabetical order, were: 

 Germany 

 Japan 

 Sweden 

 Switzerland 

By comparison, the United States tied for 9th out of the 11 countries. 

In this section, R. W. Beck highlights aspects of the waste management policies in 
each of the top four countries to provide some insight to the successes of each.  
Although each country has implemented unique programs to reduce, reuse, and 
recycle waste, there are also some common elements among them.  The most common 
element is an organized effort to make manufacturers and importers of products 
responsible for the waste produced from the products, which includes the product 
itself as well as the packaging.  Most recycling efforts are driven by national policy 
and regulations.  In addition, each country has factors that contribute to high landfill 
costs. 

This section includes case studies that highlight waste reduction methods discussed in 
Section 2 of this report.  In this section, R. W. Beck described key components of 
waste diversion strategy in several countries in Europe and Asia.  The information 
provided in this section is not meant to serve as a comprehensive overview of waste 
reduction efforts for any of the countries discussed. 

4.2 Germany 
The two primary programs in place that contribute to Germany’s success in reduction 
and recycling are the Green Dot program, which promotes producer responsibility, and 
the collection system.  In addition, as of October 2002, Germany used a system of 56 
waste incineration plants to reduce the amount of waste requiring disposal in a landfill. 

                                                 
1 Planet Ark is an Australian non-profit organization formed in 1991 aimed at promoting recyling in 
Australia and around the world. 
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4.2.1 Producer Responsibility 
Germany developed an ordinance on packaging in 1991 that placed the responsibility 
of product package waste minimization on manufacturers.  Manufacturers were 
therefore required to take back product packaging and either reuse or recycle it.  
Packaging was divided into three primary categories. 

1. Transportation packaging, such as pallets and crates. 

2. Secondary packaging, which includes packaging that is not essential to the 
product, such a box that is thrown away once the product is purchased. 

3. Primary packaging, which is required to use the product, such as the “tube” for 
toothpaste. 

In order to facilitate the collection of material from consumers, a non-profit 
organization was formed, Duales System Deutschland (DSD).  Companies can 
become a member of the organization and pay a fee for the right to use a trademarked 
Green Dot on their packaging.  The cost of the licensing fee depends on the amount of 
material used in the packaging, thus encouraging manufacturers to reduce excess 
packaging material.  DSD then collects, or contracts with private companies to collect, 
any material with the Green Dot for recycling.  There are also drop-off centers and 
curbside collection programs for Green Dot products.  The DSD membership fee and 
Green Dot licensing fees pay for the cost of the program. 

4.2.2 Recycling 
Another aspect of recycling in Germany that lends to its success is the manner in 
which material is collected.  Each household has four bins that allow residents to 
source separate material. 

 Brown – Brown bins are for organic waste, such as food waste, yard waste, and 
other organic materials.  These materials can be easily composted and thus 
diverted from the landfills. 

 Green – Green bins are for paper and plastics, which are separated and sold at a 
material recovery facility (MRF). 

 Gray – The gray bins are for the remaining inorganic, non-recyclable material 
that is either incinerated or landfilled. 

 Yellow – The yellow bins are available in some areas and are for Green Dot 
products. 

Glass is also collected through drop-off bins, located throughout residential 
neighborhoods. 
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4.3 Japan 
Faced with a small land mass and a high degree of urban development, Japan has 
recognized the need to elevate the importance of reduction, reuse, and recycling in 
order to address the disposal capacity shortage. 

4.3.1 Shared Responsibility 
In contrast with much of Europe, which tends to place most of the responsibility on 
manufacturers, The Basic Law for Promoting the Creation of a Recycling-Oriented 
Society (Basic Law), enacted in Japan in May 2000, acts to distribute the 
responsibility between government, industry, and consumers. 

For instance, the Home Appliance Recycling Law requires consumers to pay end-of-
life recycling fees to retailers to dispose of used washing machines, televisions, 
refrigerators, and air conditioners.  The retailers must then pay manufacturers to take 
back the used product.  In this arrangement, the manufacturer receives some 
compensation from the retailers to accept the material, but it does not completely 
cover the costs to recycle the products.  The retailers and consumers each contribute 
some portion of the total cost.  According to a report issued by INFORM2 in 
November 2003, fees set by the government ranged from as low as $16 for washing 
machines to as high as $38 for refrigerators. 

What is unique about this system, as compared to programs in the U.S., is that 
consumers, retailers, and manufacturers all contribute to the cost of recycling these 
appliances.  In addition, the system generally ensures that these appliances will be 
recycled, where as in the U. S. companies collect appliances with no guarantee that 
they will be ultimately recycled. 

4.3.2 Electronic Waste 
In addition to the appliances discussed in the previous section, Japan also has program 
in place to recycle other electronic or electrical waste.  To address the growing 
numbers of obsolete personal computers (PCs) that require disposal, Japan revised the 
Law for Promotion of Effective Utilization of Resources in 2001.  The revision to the 
Recycling Promotion Law called for all computers sold in Japan to have a PC 
recycling mark starting October 1, 2003.  Those computers sold with the PC recycling 
mark have a built-in fee to cover the cost of recycling the computer.  For those PCs 
purchased prior to October 1, 2003, consumers pay a fee to recycle the used PC. 

Japan uses its network of post offices as drop-off locations.  The post office is 
responsible for sorting the PCs by manufacturer and ensuring they are transported to 
the appropriate manufacturer or recycler. 

                                                 
2 INFORM is a non-profit organization that researches practices and programs that encourage 
environmentally sustainable methods. 
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4.4 Sweden 
The Swedish Environmental Protection Agency relies on laws passed by the Swedish 
Parliament to monitor and promote environmental issues at the national level.  In 
Sweden, source reduction is the preferred method for waste reduction, followed by 
reuse, recycling, waste incineration and finally landfilling.   

4.4.1 Producer Responsibility 
Similar to Germany, Sweden has a system in place that requires manufacturers to take 
responsibility for waste produced, including packaging waste.  To facilitate this, non-
profit companies, called material companies, were formed.  Each material company 
has primary responsibility for a particular type of recyclable material and works with 
producers to ensure responsibility is fulfilled. 

4.4.2 Recycling 
To collect material, Sweden implemented a national network of recycling stations, 
which are divided into stations for consumers and stations for industry.  There are 
currently about 7,700 recycling stations in Sweden, which equates to about one station 
for each 1,200 residents.3  A ban on combustible waste (waste that is easily ignited 
and burned, such as paper, fibrous packaging material, wood, etc.) went into effect in 
January 2002 and similar ban will go into effect in 2005 for compostable waste.4

4.4.3 Waste Incineration 
In the hierarchy of solid waste management, waste incineration is preferred to 
landfilling in Sweden.  Approximately 42 percent of household waste is incinerated 
and all waste incineration plants in Sweden meet all European Union standards for 
dioxin emissions, which is the largest environmental concern of waste incineration. 

4.5 Switzerland 
According to a report by the International Solid Waste Association, only six percent of 
municipal solid waste generated in Switzerland in 2000 was disposed in a landfill.  
Approximately 48 percent was incinerated and the remainder was diverted through 
special collections for organic waste, paper, plastic, and other recyclables.  This does 
not take into account construction waste, sewage sludge, or industrial waste. 

4.5.1 Recycling 
According to the chief of waste management for Switzerland’s Agency for the 
Environment, Forests, and Landscape (SAEFL), “We’re a small country of seven 
                                                 
3 According to Statistics Sweden, the government entity responsible for official statistics, there were 
approximately 9 million residents of Sweden at the end of 2004. 
4 According to the Swedish Environmental Protection Agency 
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million with few of our own natural resources, so it’s part of our national character to 
be good recyclers.” 

Switzerland heavily targets PET plastic, which is generally considered to be easily 
recyclable.  There are more than 40,000 collection points for PET plastic and 
approximately 82 percent of all PET sold in 2000 was recycled. 

There is variable rate system in place through the use of special bags purchased for 
household waste.  To avoid the cost, residents can choose to recycle.  Grocery 
shoppers are also charged for plastic grocery bags, which encourages the use of 
reusable bags.5

4.5.2 Electronic Waste 
The 1998 Ordinance of the Return, the Taking Back and Disposal of Electrical and 
Electronic Equipment (ORDEE) outlined a program of producer responsibility specific 
to electronic waste.  Under ORDEE retailers, manufacturers and importers are 
required to take back, free of charge, certain electrical and electronic devices which 
they normally stock.  Included in the program are: 

 Consumer electronics 

 Office, IT, and telecommunications equipment 

 Refrigeration equipment 

 Household appliances 

 Common tools (does not include large industrial tools) 

 Toys and other appliances 

Some lighting fixtures and lamps will also be added to this list in 2005.  To pay for 
this program, all of the items covered by ORDEE have a disposal charge included in 
the purchase price.  The collection and disposal is managed by the Swiss Foundation 
for the Disposal of Wastes. 

According to a study conducted by SAEFL, 82,000 metric tons of electrical and 
electronic waste is generated each year.  About 71,000 metric tons of this material was 
recycled in 2003, which equates to about 87 percent of the total generated.6

4.5.3 Bioreactor 
According to the SAEFL website, approximately 1.3 million metric tons of organic 
wastes are generated each year.  Of this amount, 740,000 metric tones are processed in 
composting and anaerobic digestion plants and 300,000 metric tons are estimated to be 
recycled in private gardens and compost pile.  The remaining 250,000 metric tons are 
either incinerated or landfilled. 

                                                 
5 According to an article by Jeff Burdick entitled, “Few Holes in Switzerland’s Recycling Program,” in 
the April-March 2003 issue of E/The Environmental Magazine. 
6 According to the Swiss Agency for Environment, Forests, and Landscape website. 
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While the anaerobic digestion plants differ slightly from the typical bioreactor landfill 
in the United States, the principal is largely the same.  In typical municipal solid waste 
(MSW) landfills in the U.S., organic material is mixed with inorganic and non-
recyclable material.  The purpose of the bioreactor landfill is to accelerate the 
decomposition of the organic portion of the waste, which accelerates the production of 
landfill gas and also causes the material to settle more quickly, freeing up space that 
could potentially be used for additional waste.  The anaerobic digestion plants in 
Switzerland are similar to a landfill with 100 percent organic waste except that the 
material is readily accessible after digestion for other uses, such as for use in compost.  
In a bioreactor landfill, this material, along with other recyclable material, must be 
mined from the landfill.  

4.5.4 Household Hazardous Waste (HHW) 
One category of HHW, batteries, are collected and disposed similar to electrical and 
electronic devices.  Consumers must return used batteries to sales outlets or take them 
to designated collection points.  All dealers that sell products with batteries must 
accept them free of charge.  A special recycling facility for batteries is operated by 
Batrec AG, which processes most used batteries in Switzerland.  This program is 
financed and regulated through the Ordinance on Environmentally Hazardous 
Substances. 
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Appendix A – Cities and Counties Included in Analysis 

 
Bastrop County Lee County 

Bastrop Giddings 
Elgin Lexington 
Smithville  
 Llano County 

Blanco County Llano 
Blanco  
Johnson City Travis County 
 Austin 

Burnet County Bee Caves 
Burnet Creedmoor 
Cottonwood Shores Jonestown 
Granite Shoals Lago Vista 
Marble Falls Lakeway 
 Manor 

Caldwell County Mustang Ridge 
Lockhart Pflugerville 
Luling Rollingwood 

 Sunset Valley 
Fayette County West Lake Hills 

Carmine  
Fayetteville Williamson County 
Flatonia Cedar Park 
La Grange Georgetown 
Schulenburg Granger 
 Hutto 

Hays County Leander 
Buda Liberty Hill 
Dripping Springs Round Rock 
Hays County Taylor 
Kyle  
Mountain City  
San Marcos  
Wimberley  
Woodcreek  
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Appendix B – Waste Projections (2005-2025)   

Total Waste Projections (Tons) 
To

ta
l W

as
te

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
2

Ba
st

ro
p 

C
ou

nt
y

97
,7

91
   

   
 

10
0,

38
5

   
  

10
2,

97
8

   
   

 
10

5,
57

2
   

   
 

10
8,

16
5

   
   

 
11

0,
75

9
   

   
 

11
4,

02
3

   
   

 
11

7,
28

7
   

   
 

12
0,

55
1

   
   

 
12

3,
81

5
   

   
 

12
7,

07
8

   
   

 
13

0,
34

2
   

   
 

13
3,

60
6

   
   

 
13

6,
87

0
   

   
 

14
0,

13
4

   
   

 
14

3,
39

8
   

   
 

14
7,

23
7

   
   

 
15

1,
07

7
   

   
 

15
4,

91
6

   
   

 
15

8,
75

6
   

   
 

16
2,

59
6

   
   

 
Ba

st
ro

p
9,

06
8

   
   

   
9,

24
8

   
   

   
9,

42
8

   
   

   
  

9,
60

8
   

   
   

  
9,

78
8

   
   

   
  

9,
96

7
   

   
   

  
10

,1
94

   
   

   
10

,4
20

   
   

   
10

,6
46

   
   

   
10

,8
72

   
   

   
11

,0
99

   
   

   
11

,3
25

   
   

   
11

,5
51

   
   

   
11

,7
77

   
   

   
12

,0
04

   
   

   
12

,2
30

   
   

   
12

,4
96

   
   

   
12

,7
62

   
   

   
13

,0
29

   
   

   
13

,2
95

   
   

   
13

,5
61

   
   

   
El

gi
n

9,
62

2
   

   
   

9,
74

3
   

   
   

9,
86

5
   

   
   

  
9,

98
6

   
   

   
  

10
,1

07
   

   
   

10
,2

29
   

   
   

10
,3

82
   

   
   

10
,5

35
   

   
   

10
,6

88
   

   
   

10
,8

41
   

   
   

10
,9

94
   

   
   

11
,1

47
   

   
   

11
,3

00
   

   
   

11
,4

54
   

   
   

11
,6

07
   

   
   

11
,7

60
   

   
   

11
,9

39
   

   
   

12
,1

18
   

   
   

12
,2

96
   

   
   

12
,4

75
   

   
   

12
,6

54
   

   
   

Sm
ith

vi
lle

6,
47

1
   

   
   

6,
56

9
   

   
   

6,
66

7
   

   
   

  
6,

76
5

   
   

   
  

6,
86

3
   

   
   

  
6,

96
0

   
   

   
  

7,
08

4
   

   
   

  
7,

20
7

   
   

   
  

7,
33

0
   

   
   

  
7,

45
4

   
   

   
  

7,
57

7
   

   
   

  
7,

70
0

   
   

   
  

7,
82

3
   

   
   

  
7,

94
7

   
   

   
  

8,
07

0
   

   
   

  
8,

19
3

   
   

   
  

8,
33

8
   

   
   

  
8,

48
3

   
   

   
  

8,
62

8
   

   
   

  
8,

77
3

   
   

   
  

8,
91

8
   

   
   

  
R

em
ai

ni
ng

72
,6

30
   

   
 

74
,8

24
   

   
 

77
,0

19
   

   
   

79
,2

13
   

   
   

81
,4

08
   

   
   

83
,6

03
   

   
   

86
,3

64
   

   
   

89
,1

25
   

   
   

91
,8

86
   

   
   

94
,6

48
   

   
   

97
,4

09
   

   
   

10
0,

17
0

   
   

 
10

2,
93

1
   

   
 

10
5,

69
2

   
   

 
10

8,
45

4
   

   
 

11
1,

21
5

   
   

 
11

4,
46

4
   

   
 

11
7,

71
4

   
   

 
12

0,
96

3
   

   
 

12
4,

21
3

   
   

 
12

7,
46

2
   

   
 

Bl
an

co
 C

ou
nt

y
13

,0
86

   
   

 
13

,3
04

   
   

 
13

,5
21

   
   

   
13

,7
39

   
   

   
13

,9
57

   
   

   
14

,1
75

   
   

   
14

,4
33

   
   

   
14

,6
90

   
   

   
14

,9
48

   
   

   
15

,2
06

   
   

   
15

,4
64

   
   

   
15

,7
22

   
   

   
15

,9
80

   
   

   
16

,2
38

   
   

   
16

,4
96

   
   

   
16

,7
54

   
   

   
17

,0
01

   
   

   
17

,2
47

   
   

   
17

,4
94

   
   

   
17

,7
41

   
   

   
17

,9
88

   
   

   
Bl

an
co

2,
32

4
   

   
   

2,
34

8
   

   
   

2,
37

3
   

   
   

  
2,

39
7

   
   

   
  

2,
42

1
   

   
   

  
2,

44
6

   
   

   
  

2,
47

5
   

   
   

  
2,

50
4

   
   

   
  

2,
53

3
   

   
   

  
2,

56
2

   
   

   
  

2,
59

1
   

   
   

  
2,

62
0

   
   

   
  

2,
64

9
   

   
   

  
2,

67
8

   
   

   
  

2,
70

7
   

   
   

  
2,

73
6

   
   

   
  

2,
76

3
   

   
   

  
2,

79
1

   
   

   
  

2,
81

8
   

   
   

  
2,

84
6

   
   

   
  

2,
87

4
   

   
   

  
Jo

hn
so

n 
C

ity
1,

82
5

   
   

   
1,

84
8

   
   

   
1,

87
1

   
   

   
  

1,
89

4
   

   
   

  
1,

91
8

   
   

   
  

1,
94

1
   

   
   

  
1,

96
8

   
   

   
  

1,
99

6
   

   
   

  
2,

02
4

   
   

   
  

2,
05

1
   

   
   

  
2,

07
9

   
   

   
  

2,
10

6
   

   
   

  
2,

13
4

   
   

   
  

2,
16

1
   

   
   

  
2,

18
9

   
   

   
  

2,
21

6
   

   
   

  
2,

24
3

   
   

   
  

2,
26

9
   

   
   

  
2,

29
5

   
   

   
  

2,
32

1
   

   
   

  
2,

34
8

   
   

   
  

R
em

ai
ni

ng
8,

93
7

   
   

   
9,

10
7

   
   

   
9,

27
7

   
   

   
  

9,
44

8
   

   
   

  
9,

61
8

   
   

   
  

9,
78

8
   

   
   

  
9,

98
9

   
   

   
  

10
,1

91
   

   
   

10
,3

92
   

   
   

10
,5

94
   

   
   

10
,7

95
   

   
   

10
,9

96
   

   
   

11
,1

98
   

   
   

11
,3

99
   

   
   

11
,6

01
   

   
   

11
,8

02
   

   
   

11
,9

95
   

   
   

12
,1

88
   

   
   

12
,3

81
   

   
   

12
,5

73
   

   
   

12
,7

66
   

   
   

Bu
rn

et
 C

ou
nt

y
56

,7
38

   
   

 
57

,8
98

   
   

 
59

,0
58

   
   

   
60

,2
18

   
   

   
61

,3
78

   
   

   
62

,5
38

   
   

   
63

,8
99

   
   

   
65

,2
59

   
   

   
66

,6
20

   
   

   
67

,9
80

   
   

   
69

,3
40

   
   

   
70

,7
01

   
   

   
72

,0
61

   
   

   
73

,4
22

   
   

   
74

,7
82

   
   

   
76

,1
43

   
   

   
77

,5
36

   
   

   
78

,9
29

   
   

   
80

,3
22

   
   

   
81

,7
14

   
   

   
83

,1
07

   
   

   
Bu

rn
et

6,
80

5
   

   
   

6,
92

2
   

   
   

7,
03

9
   

   
   

  
7,

15
6

   
   

   
  

7,
27

3
   

   
   

  
7,

39
0

   
   

   
  

7,
52

7
   

   
   

  
7,

66
4

   
   

   
  

7,
80

1
   

   
   

  
7,

93
8

   
   

   
  

8,
07

5
   

   
   

  
8,

21
2

   
   

   
  

8,
34

9
   

   
   

  
8,

48
6

   
   

   
  

8,
62

3
   

   
   

  
8,

76
0

   
   

   
  

8,
90

1
   

   
   

  
9,

04
1

   
   

   
  

9,
18

1
   

   
   

  
9,

32
2

   
   

   
  

9,
46

2
   

   
   

  
C

ot
to

nw
oo

d 
Sh

or
es

1,
39

6
   

   
   

1,
42

8
   

   
   

1,
45

9
   

   
   

  
1,

49
1

   
   

   
  

1,
52

2
   

   
   

  
1,

55
4

   
   

   
  

1,
59

1
   

   
   

  
1,

62
8

   
   

   
  

1,
66

5
   

   
   

  
1,

70
2

   
   

   
  

1,
73

9
   

   
   

  
1,

77
6

   
   

   
  

1,
81

3
   

   
   

  
1,

85
0

   
   

   
  

1,
88

7
   

   
   

  
1,

92
4

   
   

   
  

1,
96

1
   

   
   

  
1,

99
9

   
   

   
  

2,
03

7
   

   
   

  
2,

07
5

   
   

   
  

2,
11

3
   

   
   

  
G

ra
ni

te
 S

ho
al

s
3,

09
8

   
   

   
3,

16
0

   
   

   
3,

22
1

   
   

   
  

3,
28

3
   

   
   

  
3,

34
4

   
   

   
  

3,
40

6
   

   
   

  
3,

47
8

   
   

   
  

3,
55

0
   

   
   

  
3,

62
2

   
   

   
  

3,
69

4
   

   
   

  
3,

76
5

   
   

   
  

3,
83

7
   

   
   

  
3,

90
9

   
   

   
  

3,
98

1
   

   
   

  
4,

05
3

   
   

   
  

4,
12

5
   

   
   

  
4,

19
9

   
   

   
  

4,
27

3
   

   
   

  
4,

34
7

   
   

   
  

4,
42

0
   

   
   

  
4,

49
4

   
   

   
  

M
ar

bl
e 

Fa
lls

9,
10

5
   

   
   

9,
21

7
   

   
   

9,
32

8
   

   
   

  
9,

43
9

   
   

   
  

9,
55

0
   

   
   

  
9,

66
1

   
   

   
  

9,
79

2
   

   
   

  
9,

92
2

   
   

   
  

10
,0

53
   

   
   

10
,1

83
   

   
   

10
,3

14
   

   
   

10
,4

44
   

   
   

10
,5

75
   

   
   

10
,7

05
   

   
   

10
,8

36
   

   
   

10
,9

66
   

   
   

11
,1

00
   

   
   

11
,2

34
   

   
   

11
,3

67
   

   
   

11
,5

01
   

   
   

11
,6

35
   

   
   

R
em

ai
ni

ng
36

,3
32

   
   

 
37

,1
72

   
   

 
38

,0
11

   
   

   
38

,8
50

   
   

   
39

,6
89

   
   

   
40

,5
28

   
   

   
41

,5
12

   
   

   
42

,4
96

   
   

   
43

,4
79

   
   

   
44

,4
63

   
   

   
45

,4
47

   
   

   
46

,4
31

   
   

   
47

,4
15

   
   

   
48

,3
99

   
   

   
49

,3
83

   
   

   
50

,3
67

   
   

   
51

,3
74

   
   

   
52

,3
82

   
   

   
53

,3
89

   
   

   
54

,3
97

   
   

   
55

,4
04

   
   

   

C
al

dw
el

l C
ou

nt
y

54
,5

39
   

   
 

56
,4

60
   

   
 

58
,3

81
   

   
   

60
,3

02
   

   
   

62
,2

23
   

   
   

64
,1

44
   

   
   

66
,0

66
   

   
   

67
,9

87
   

   
   

69
,9

08
   

   
   

71
,8

29
   

   
   

73
,7

50
   

   
   

75
,6

71
   

   
   

77
,5

92
   

   
   

79
,5

13
   

   
   

81
,4

34
   

   
   

83
,3

55
   

   
   

84
,9

93
   

   
   

86
,6

31
   

   
   

88
,2

70
   

   
   

89
,9

08
   

   
   

91
,5

46
   

   
   

Lo
ck

ha
rt

19
,1

00
   

   
 

19
,7

44
   

   
 

20
,3

88
   

   
   

21
,0

32
   

   
   

21
,6

77
   

   
   

22
,3

21
   

   
   

22
,9

71
   

   
   

23
,6

21
   

   
   

24
,2

71
   

   
   

24
,9

21
   

   
   

25
,5

71
   

   
   

26
,2

21
   

   
   

26
,8

71
   

   
   

27
,5

21
   

   
   

28
,1

71
   

   
   

28
,8

21
   

   
   

29
,3

72
   

   
   

29
,9

23
   

   
   

30
,4

73
   

   
   

31
,0

24
   

   
   

31
,5

75
   

   
   

Lu
lin

g
7,

64
4

   
   

   
7,

80
9

   
   

   
7,

97
4

   
   

   
  

8,
13

9
   

   
   

  
8,

30
4

   
   

   
  

8,
46

9
   

   
   

  
8,

60
2

   
   

   
  

8,
73

5
   

   
   

  
8,

86
8

   
   

   
  

9,
00

1
   

   
   

  
9,

13
4

   
   

   
  

9,
26

8
   

   
   

  
9,

40
1

   
   

   
  

9,
53

4
   

   
   

  
9,

66
7

   
   

   
  

9,
80

0
   

   
   

  
9,

89
4

   
   

   
  

9,
98

7
   

   
   

  
10

,0
81

   
   

   
10

,1
74

   
   

   
10

,2
68

   
   

   
R

em
ai

ni
ng

27
,7

96
   

   
 

28
,9

08
   

   
 

30
,0

19
   

   
   

31
,1

31
   

   
   

32
,2

43
   

   
   

33
,3

55
   

   
   

34
,4

93
   

   
   

35
,6

31
   

   
   

36
,7

68
   

   
   

37
,9

06
   

   
   

39
,0

44
   

   
   

40
,1

82
   

   
   

41
,3

20
   

   
   

42
,4

58
   

   
   

43
,5

96
   

   
   

44
,7

34
   

   
   

45
,7

28
   

   
   

46
,7

22
   

   
   

47
,7

15
   

   
   

48
,7

09
   

   
   

49
,7

03
   

   
   

Fa
ye

tte
 C

ou
nt

y
34

,8
65

   
   

 
35

,3
17

   
   

 
35

,7
69

   
   

   
36

,2
21

   
   

   
36

,6
73

   
   

   
37

,1
25

   
   

   
37

,7
20

   
   

   
38

,3
15

   
   

   
38

,9
11

   
   

   
39

,5
06

   
   

   
40

,1
02

   
   

   
40

,6
97

   
   

   
41

,2
93

   
   

   
41

,8
88

   
   

   
42

,4
84

   
   

   
43

,0
79

   
   

   
43

,6
11

   
   

   
44

,1
42

   
   

   
44

,6
74

   
   

   
45

,2
06

   
   

   
45

,7
37

   
   

   
C

ar
m

in
e

12
,5

91
   

   
 

12
,7

17
   

   
 

12
,8

42
   

   
   

12
,9

68
   

   
   

13
,0

94
   

   
   

13
,2

19
   

   
   

13
,3

55
   

   
   

13
,4

90
   

   
   

13
,6

25
   

   
   

13
,7

61
   

   
   

13
,8

96
   

   
   

14
,0

32
   

   
   

14
,1

67
   

   
   

14
,3

02
   

   
   

14
,4

38
   

   
   

14
,5

73
   

   
   

14
,7

00
   

   
   

14
,8

26
   

   
   

14
,9

53
   

   
   

15
,0

80
   

   
   

15
,2

06
   

   
   

Fa
ye

tte
vi

lle
1,

44
7

   
   

   
1,

45
6

   
   

   
1,

46
4

   
   

   
  

1,
47

3
   

   
   

  
1,

48
2

   
   

   
  

1,
49

0
   

   
   

  
1,

50
0

   
   

   
  

1,
50

9
   

   
   

  
1,

51
8

   
   

   
  

1,
52

8
   

   
   

  
1,

53
7

   
   

   
  

1,
54

6
   

   
   

  
1,

55
5

   
   

   
  

1,
56

5
   

   
   

  
1,

57
4

   
   

   
  

1,
58

3
   

   
   

  
1,

58
7

   
   

   
  

1,
59

1
   

   
   

  
1,

59
5

   
   

   
  

1,
59

9
   

   
   

  
1,

60
3

   
   

   
  

Fl
at

on
ia

1,
96

5
   

   
   

1,
98

7
   

   
   

2,
00

9
   

   
   

  
2,

03
2

   
   

   
  

2,
05

4
   

   
   

  
2,

07
7

   
   

   
  

2,
09

9
   

   
   

  
2,

12
2

   
   

   
  

2,
14

5
   

   
   

  
2,

16
7

   
   

   
  

2,
19

0
   

   
   

  
2,

21
3

   
   

   
  

2,
23

6
   

   
   

  
2,

25
8

   
   

   
  

2,
28

1
   

   
   

  
2,

30
4

   
   

   
  

2,
32

3
   

   
   

  
2,

34
1

   
   

   
  

2,
36

0
   

   
   

  
2,

37
9

   
   

   
  

2,
39

7
   

   
   

  
La

 G
ra

ng
e

6,
81

8
   

   
   

6,
96

3
   

   
   

7,
10

9
   

   
   

  
7,

25
4

   
   

   
  

7,
39

9
   

   
   

  
7,

54
4

   
   

   
  

7,
69

2
   

   
   

  
7,

83
9

   
   

   
  

7,
98

6
   

   
   

  
8,

13
4

   
   

   
  

8,
28

1
   

   
   

  
8,

42
8

   
   

   
  

8,
57

6
   

   
   

  
8,

72
3

   
   

   
  

8,
87

0
   

   
   

  
9,

01
8

   
   

   
  

9,
13

9
   

   
   

  
9,

26
0

   
   

   
  

9,
38

1
   

   
   

  
9,

50
3

   
   

   
  

9,
62

4
   

   
   

  
Sc

hu
le

nb
ur

g
4,

14
2

   
   

   
4,

21
1

   
   

   
4,

28
1

   
   

   
  

4,
35

0
   

   
   

  
4,

42
0

   
   

   
  

4,
49

0
   

   
   

  
4,

56
0

   
   

   
  

4,
63

0
   

   
   

  
4,

70
1

   
   

   
  

4,
77

1
   

   
   

  
4,

84
2

   
   

   
  

4,
91

2
   

   
   

  
4,

98
3

   
   

   
  

5,
05

3
   

   
   

  
5,

12
3

   
   

   
  

5,
19

4
   

   
   

  
5,

25
2

   
   

   
  

5,
31

0
   

   
   

  
5,

36
8

   
   

   
  

5,
42

6
   

   
   

  
5,

48
4

   
   

   
  

R
em

ai
ni

ng
7,

90
3

   
   

   
7,

98
3

   
   

   
8,

06
3

   
   

   
  

8,
14

4
   

   
   

  
8,

22
4

   
   

   
  

8,
30

4
   

   
   

  
8,

51
5

   
   

   
  

8,
72

5
   

   
   

  
8,

93
5

   
   

   
  

9,
14

6
   

   
   

  
9,

35
6

   
   

   
  

9,
56

6
   

   
   

  
9,

77
7

   
   

   
  

9,
98

7
   

   
   

  
10

,1
97

   
   

   
10

,4
08

   
   

   
10

,6
11

   
   

   
10

,8
14

   
   

   
11

,0
17

   
   

   
11

,2
20

   
   

   
11

,4
23

   
   

   

H
ay

s 
C

ou
nt

y
19

0,
01

8
   

  
19

9,
91

8
   

  
20

9,
81

8
   

   
 

21
9,

71
8

   
   

 
22

9,
61

8
   

   
 

23
9,

51
7

   
   

 
25

0,
41

9
   

   
 

26
1,

32
0

   
   

 
27

2,
22

2
   

   
 

28
3,

12
3

   
   

 
29

4,
02

4
   

   
 

30
4,

92
6

   
   

 
31

5,
82

7
   

   
 

32
6,

72
9

   
   

 
33

7,
63

0
   

   
 

34
8,

53
1

   
   

 
35

7,
27

8
   

   
 

36
6,

02
5

   
   

 
37

4,
77

1
   

   
 

38
3,

51
8

   
   

 
39

2,
26

4
   

   
 

Bu
da

7,
18

1
   

   
   

7,
95

7
   

   
   

8,
73

2
   

   
   

  
9,

50
7

   
   

   
  

10
,2

82
   

   
   

11
,0

57
   

   
   

11
,8

73
   

   
   

12
,6

88
   

   
   

13
,5

03
   

   
   

14
,3

18
   

   
   

15
,1

33
   

   
   

15
,9

49
   

   
   

16
,7

64
   

   
   

17
,5

79
   

   
   

18
,3

94
   

   
   

19
,2

09
   

   
   

19
,6

73
   

   
   

20
,1

36
   

   
   

20
,6

00
   

   
   

21
,0

63
   

   
   

21
,5

26
   

   
   

D
rip

pi
ng

 S
pr

in
gs

4,
37

5
   

   
   

4,
85

6
   

   
   

5,
33

7
   

   
   

  
5,

81
8

   
   

   
  

6,
29

9
   

   
   

  
6,

78
0

   
   

   
  

7,
28

7
   

   
   

  
7,

79
4

   
   

   
  

8,
30

1
   

   
   

  
8,

80
8

   
   

   
  

9,
31

5
   

   
   

  
9,

82
2

   
   

   
  

10
,3

29
   

   
   

10
,8

36
   

   
   

11
,3

44
   

   
   

11
,8

51
   

   
   

12
,1

49
   

   
   

12
,4

47
   

   
   

12
,7

46
   

   
   

13
,0

44
   

   
   

13
,3

42
   

   
   

H
ay

s
79

2
   

   
   

   
79

4
   

   
   

   
79

5
   

   
   

   
  

79
7

   
   

   
   

  
79

9
   

   
   

   
  

80
0

   
   

   
   

  
80

2
   

   
   

   
  

80
4

   
   

   
   

  
80

6
   

   
   

   
  

80
8

   
   

   
   

  
81

0
   

   
   

   
  

81
2

   
   

   
   

  
81

4
   

   
   

   
  

81
6

   
   

   
   

  
81

8
   

   
   

   
  

82
0

   
   

   
   

  
81

9
   

   
   

   
  

81
9

   
   

   
   

  
81

9
   

   
   

   
  

81
9

   
   

   
   

  
81

9
   

   
   

   
  

Ky
le

14
,6

14
   

   
 

16
,3

76
   

   
 

18
,1

38
   

   
   

19
,9

01
   

   
   

21
,6

63
   

   
   

23
,4

26
   

   
   

24
,4

81
   

   
   

25
,5

37
   

   
   

26
,5

92
   

   
   

27
,6

48
   

   
   

28
,7

04
   

   
   

29
,7

59
   

   
   

30
,8

15
   

   
   

31
,8

70
   

   
   

32
,9

26
   

   
   

33
,9

82
   

   
   

34
,2

53
   

   
   

34
,5

25
   

   
   

34
,7

96
   

   
   

35
,0

68
   

   
   

35
,3

39
   

   
   

M
ou

nt
ai

n 
C

ity
1,

21
6

   
   

   
1,

26
6

   
   

   
1,

31
6

   
   

   
  

1,
36

6
   

   
   

  
1,

41
6

   
   

   
  

1,
46

6
   

   
   

  
1,

49
1

   
   

   
  

1,
51

5
   

   
   

  
1,

53
9

   
   

   
  

1,
56

3
   

   
   

  
1,

58
7

   
   

   
  

1,
61

1
   

   
   

  
1,

63
6

   
   

   
  

1,
66

0
   

   
   

  
1,

68
4

   
   

   
  

1,
70

8
   

   
   

  
1,

73
3

   
   

   
  

1,
75

8
   

   
   

  
1,

78
3

   
   

   
  

1,
80

8
   

   
   

  
1,

83
3

   
   

   
  

Sa
n 

M
ar

co
s

65
,1

24
   

   
 

67
,3

19
   

   
 

69
,5

14
   

   
   

71
,7

09
   

   
   

73
,9

05
   

   
   

76
,1

00
   

   
   

79
,3

88
   

   
   

82
,6

76
   

   
   

85
,9

64
   

   
   

89
,2

53
   

   
   

92
,5

41
   

   
   

95
,8

29
   

   
   

99
,1

17
   

   
   

10
2,

40
5

   
   

 
10

5,
69

3
   

   
 

10
8,

98
2

   
   

 
11

2,
26

9
   

   
 

11
5,

55
6

   
   

 
11

8,
84

2
   

   
 

12
2,

12
9

   
   

 
12

5,
41

6
   

   
 

W
im

be
rle

y
2,

55
8

   
   

   
2,

57
4

   
   

   
2,

59
0

   
   

   
  

2,
60

6
   

   
   

  
2,

62
1

   
   

   
  

2,
63

7
   

   
   

  
2,

64
9

   
   

   
  

2,
66

1
   

   
   

  
2,

67
2

   
   

   
  

2,
68

4
   

   
   

  
2,

69
5

   
   

   
  

2,
70

7
   

   
   

  
2,

71
9

   
   

   
  

2,
73

0
   

   
   

  
2,

74
2

   
   

   
  

2,
75

4
   

   
   

  
2,

75
2

   
   

   
  

2,
75

1
   

   
   

  
2,

75
0

   
   

   
  

2,
74

8
   

   
   

  
2,

74
7

   
   

   
  

W
oo

dc
re

ek
1,

96
8

   
   

   
2,

02
8

   
   

   
2,

08
7

   
   

   
  

2,
14

7
   

   
   

  
2,

20
7

   
   

   
  

2,
26

7
   

   
   

  
2,

33
5

   
   

   
  

2,
40

3
   

   
   

  
2,

47
2

   
   

   
  

2,
54

0
   

   
   

  
2,

60
9

   
   

   
  

2,
67

7
   

   
   

  
2,

74
5

   
   

   
  

2,
81

4
   

   
   

  
2,

88
2

   
   

   
  

2,
95

0
   

   
   

  
3,

02
1

   
   

   
  

3,
09

2
   

   
   

  
3,

16
3

   
   

   
  

3,
23

3
   

   
   

  
3,

30
4

   
   

   
  

R
em

ai
ni

ng
92

,1
90

   
   

 
96

,7
49

   
   

 
10

1,
30

8
   

   
 

10
5,

86
7

   
   

 
11

0,
42

6
   

   
 

11
4,

98
5

   
   

 
12

0,
11

4
   

   
 

12
5,

24
3

   
   

 
13

0,
37

2
   

   
 

13
5,

50
1

   
   

 
14

0,
63

0
   

   
 

14
5,

76
0

   
   

 
15

0,
88

9
   

   
 

15
6,

01
8

   
   

 
16

1,
14

7
   

   
 

16
6,

27
6

   
   

 
17

0,
60

8
   

   
 

17
4,

94
1

   
   

 
17

9,
27

3
   

   
 

18
3,

60
5

   
   

 
18

7,
93

7
   

   
 

Le
e 

C
ou

nt
y

23
,4

23
   

   
 

23
,7

21
   

   
 

24
,0

20
   

   
   

24
,3

18
   

   
   

24
,6

17
   

   
   

24
,9

16
   

   
   

25
,2

76
   

   
   

25
,6

36
   

   
   

25
,9

97
   

   
   

26
,3

57
   

   
   

26
,7

18
   

   
   

27
,0

78
   

   
   

27
,4

38
   

   
   

27
,7

99
   

   
   

28
,1

59
   

   
   

28
,5

19
   

   
   

28
,8

17
   

   
   

29
,1

14
   

   
   

29
,4

11
   

   
   

29
,7

08
   

   
   

30
,0

05
   

   
   

G
id

di
ng

s
10

,6
12

   
   

 
10

,7
61

   
   

 
10

,9
10

   
   

   
11

,0
59

   
   

   
11

,2
08

   
   

   
11

,3
56

   
   

   
11

,5
36

   
   

   
11

,7
16

   
   

   
11

,8
95

   
   

   
12

,0
75

   
   

   
12

,2
54

   
   

   
12

,4
34

   
   

   
12

,6
14

   
   

   
12

,7
93

   
   

   
12

,9
73

   
   

   
13

,1
52

   
   

   
13

,3
00

   
   

   
13

,4
48

   
   

   
13

,5
96

   
   

   
13

,7
44

   
   

   
13

,8
92

   
   

   
Le

xi
ng

to
n

2,
50

0
   

   
   

2,
53

4
   

   
   

2,
56

8
   

   
   

  
2,

60
1

   
   

   
  

2,
63

5
   

   
   

  
2,

66
9

   
   

   
  

2,
71

0
   

   
   

  
2,

75
1

   
   

   
  

2,
79

2
   

   
   

  
2,

83
3

   
   

   
  

2,
87

4
   

   
   

  
2,

91
5

   
   

   
  

2,
95

6
   

   
   

  
2,

99
7

   
   

   
  

3,
03

8
   

   
   

  
3,

07
9

   
   

   
  

3,
11

2
   

   
   

  
3,

14
6

   
   

   
  

3,
17

9
   

   
   

  
3,

21
3

   
   

   
  

3,
24

7
   

   
   

  
R

em
ai

ni
ng

10
,3

10
   

   
 

10
,4

26
   

   
 

10
,5

42
   

   
   

10
,6

58
   

   
   

10
,7

74
   

   
   

10
,8

90
   

   
   

11
,0

30
   

   
   

11
,1

70
   

   
   

11
,3

10
   

   
   

11
,4

50
   

   
   

11
,5

89
   

   
   

11
,7

29
   

   
   

11
,8

69
   

   
   

12
,0

09
   

   
   

12
,1

49
   

   
   

12
,2

89
   

   
   

12
,4

04
   

   
   

12
,5

20
   

   
   

12
,6

35
   

   
   

12
,7

51
   

   
   

12
,8

66
   

   
   

Ll
an

o 
C

ou
nt

y
22

,7
83

   
   

 
22

,8
24

   
   

 
22

,8
66

   
   

   
22

,9
08

   
   

   
22

,9
50

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
22

,9
92

   
   

   
Ll

an
o

5,
33

2
   

   
   

5,
34

2
   

   
   

5,
35

1
   

   
   

  
5,

36
1

   
   

   
  

5,
37

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
5,

38
1

   
   

   
  

5,
38

1
   

   
   

  
R

em
ai

ni
ng

17
,4

51
   

   
 

17
,4

83
   

   
 

17
,5

15
   

   
   

17
,5

47
   

   
   

17
,5

79
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

17
,6

11
   

   
   

Tr
av

is
 C

ou
nt

y
1,

10
2,

92
8

  
1,

12
2,

19
6

  
1,

14
1,

46
4

   
 

1,
16

0,
73

2
   

 
1,

17
9,

99
9

   
 

1,
19

9,
26

7
   

 
1,

22
5,

49
2

   
 

1,
25

1,
71

8
   

 
1,

27
7,

94
3

   
 

1,
30

4,
16

8
   

 
1,

33
0,

39
4

   
 

1,
35

6,
61

9
   

 
1,

38
2,

84
5

   
 

1,
40

9,
07

0
   

 
1,

43
5,

29
5

   
 

1,
46

1,
52

1
   

 
1,

48
5,

65
9

   
 

1,
50

9,
79

8
   

 
1,

53
3,

93
7

   
 

1,
55

8,
07

5
   

 
1,

58
2,

21
4

   
 

Au
st

in
83

8,
45

8
   

  
85

4,
03

4
   

  
86

9,
60

9
   

   
 

88
5,

18
5

   
   

 
90

0,
76

0
   

   
 

91
6,

33
5

   
   

 
93

7,
96

7
   

   
 

95
9,

59
9

   
   

 
98

1,
23

1
   

   
 

1,
00

2,
86

3
   

 
1,

02
4,

49
5

   
 

1,
04

6,
12

6
   

 
1,

06
7,

75
8

   
 

1,
08

9,
39

0
   

 
1,

11
1,

02
2

   
 

1,
13

2,
65

4
   

 
1,

15
3,

18
7

   
 

1,
17

3,
72

1
   

 
1,

19
4,

25
5

   
 

1,
21

4,
78

9
   

 
1,

23
5,

32
2

   
 

Be
e 

C
av

es
1,

06
0

   
   

   
1,

09
8

   
   

   
1,

13
7

   
   

   
  

1,
17

5
   

   
   

  
1,

21
4

   
   

   
  

1,
25

2
   

   
   

  
1,

30
4

   
   

   
  

1,
35

6
   

   
   

  
1,

40
7

   
   

   
  

1,
45

9
   

   
   

  
1,

51
1

   
   

   
  

1,
56

2
   

   
   

  
1,

61
4

   
   

   
  

1,
66

6
   

   
   

  
1,

71
7

   
   

   
  

1,
76

9
   

   
   

  
1,

81
7

   
   

   
  

1,
86

4
   

   
   

  
1,

91
2

   
   

   
  

1,
96

0
   

   
   

  
2,

00
8

   
   

   
  

C
re

ed
m

oo
r

77
5

   
   

   
   

78
1

   
   

   
   

78
7

   
   

   
   

  
79

3
   

   
   

   
  

79
9

   
   

   
   

  
80

5
   

   
   

   
  

81
1

   
   

   
   

  
81

7
   

   
   

   
  

82
3

   
   

   
   

  
82

9
   

   
   

   
  

83
5

   
   

   
   

  
84

0
   

   
   

   
  

84
6

   
   

   
   

  
85

2
   

   
   

   
  

85
8

   
   

   
   

  
86

4
   

   
   

   
  

86
9

   
   

   
   

  
87

4
   

   
   

   
  

87
9

   
   

   
   

  
88

4
   

   
   

   
  

88
9

   
   

   
   

  
Jo

ne
st

ow
n

2,
88

2
   

   
   

2,
93

0
   

   
   

2,
97

8
   

   
   

  
3,

02
5

   
   

   
  

3,
07

3
   

   
   

  
3,

12
1

   
   

   
  

3,
18

5
   

   
   

  
3,

24
9

   
   

   
  

3,
31

2
   

   
   

  
3,

37
6

   
   

   
  

3,
44

0
   

   
   

  
3,

50
4

   
   

   
  

3,
56

8
   

   
   

  
3,

63
2

   
   

   
  

3,
69

5
   

   
   

  
3,

75
9

   
   

   
  

3,
81

8
   

   
   

  
3,

87
7

   
   

   
  

3,
93

6
   

   
   

  
3,

99
5

   
   

   
  

4,
05

4
   

   
   

  
La

go
 V

is
ta

6,
75

3
   

   
   

6,
95

9
   

   
   

7,
16

6
   

   
   

  
7,

37
2

   
   

   
  

7,
57

8
   

   
   

  
7,

78
4

   
   

   
  

8,
06

1
   

   
   

  
8,

33
7

   
   

   
  

8,
61

3
   

   
   

  
8,

88
9

   
   

   
  

9,
16

5
   

   
   

  
9,

44
1

   
   

   
  

9,
71

7
   

   
   

  
9,

99
3

   
   

   
  

10
,2

69
   

   
   

10
,5

46
   

   
   

10
,8

01
   

   
   

11
,0

56
   

   
   

11
,3

11
   

   
   

11
,5

66
   

   
   

11
,8

21
   

   
   

La
ke

w
ay

12
,3

75
   

   
 

12
,7

42
   

   
 

13
,1

09
   

   
   

13
,4

76
   

   
   

13
,8

43
   

   
   

14
,2

10
   

   
   

14
,7

02
   

   
   

15
,1

93
   

   
   

15
,6

84
   

   
   

16
,1

75
   

   
   

16
,6

67
   

   
   

17
,1

58
   

   
   

17
,6

49
   

   
   

18
,1

41
   

   
   

18
,6

32
   

   
   

19
,1

23
   

   
   

19
,5

77
   

   
   

20
,0

31
   

   
   

20
,4

85
   

   
   

20
,9

39
   

   
   

21
,3

93
   

   
   

M
an

or
1,

80
0

   
   

   
1,

81
6

   
   

   
1,

83
3

   
   

   
  

1,
84

9
   

   
   

  
1,

86
6

   
   

   
  

1,
88

2
   

   
   

  
1,

90
4

   
   

   
  

1,
92

6
   

   
   

  
1,

94
8

   
   

   
  

1,
97

0
   

   
   

  
1,

99
2

   
   

   
  

2,
01

4
   

   
   

  
2,

03
6

   
   

   
  

2,
05

8
   

   
   

  
2,

08
0

   
   

   
  

2,
10

2
   

   
   

  
2,

12
2

   
   

   
  

2,
14

2
   

   
   

  
2,

16
2

   
   

   
  

2,
18

3
   

   
   

  
2,

20
3

   
   

   
  

M
us

ta
ng

 R
id

ge
1,

27
8

   
   

   
1,

31
4

   
   

   
1,

35
0

   
   

   
  

1,
38

6
   

   
   

  
1,

42
2

   
   

   
  

1,
45

7
   

   
   

  
1,

49
9

   
   

   
  

1,
54

0
   

   
   

  
1,

58
1

   
   

   
  

1,
62

3
   

   
   

  
1,

66
4

   
   

   
  

1,
70

5
   

   
   

  
1,

74
7

   
   

   
  

1,
78

8
   

   
   

  
1,

82
9

   
   

   
  

1,
87

0
   

   
   

  
1,

90
7

   
   

   
  

1,
94

4
   

   
   

  
1,

98
0

   
   

   
  

2,
01

7
   

   
   

  
2,

05
3

   
   

   
  

Pf
lu

ge
rv

ille
23

,9
44

   
   

 
24

,9
21

   
   

 
25

,8
98

   
   

   
26

,8
75

   
   

   
27

,8
52

   
   

   
28

,8
29

   
   

   
30

,1
37

   
   

   
31

,4
44

   
   

   
32

,7
52

   
   

   
34

,0
59

   
   

   
35

,3
67

   
   

   
36

,6
75

   
   

   
37

,9
82

   
   

   
39

,2
90

   
   

   
40

,5
97

   
   

   
41

,9
05

   
   

   
43

,1
13

   
   

   
44

,3
20

   
   

   
45

,5
28

   
   

   
46

,7
36

   
   

   
47

,9
44

   
   

   
R

ol
lin

gw
oo

d
2,

08
7

   
   

   
2,

08
8

   
   

   
2,

09
0

   
   

   
  

2,
09

2
   

   
   

  
2,

09
3

   
   

   
  

2,
09

5
   

   
   

  
2,

09
7

   
   

   
  

2,
09

9
   

   
   

  
2,

10
1

   
   

   
  

2,
10

3
   

   
   

  
2,

10
5

   
   

   
  

2,
10

7
   

   
   

  
2,

10
9

   
   

   
  

2,
11

2
   

   
   

  
2,

11
4

   
   

   
  

2,
11

6
   

   
   

  
2,

11
8

   
   

   
  

2,
12

0
   

   
   

  
2,

12
1

   
   

   
  

2,
12

3
   

   
   

  
2,

12
5

   
   

   
  

Su
ns

et
 V

al
le

y
88

4
   

   
   

   
88

6
   

   
   

   
88

7
   

   
   

   
  

88
9

   
   

   
   

  
89

1
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

89
2

   
   

   
   

  
89

2
   

   
   

   
  

W
es

t L
ak

e 
H

ills
4,

93
7

   
   

   
4,

99
7

   
   

   
5,

05
7

   
   

   
  

5,
11

7
   

   
   

  
5,

17
7

   
   

   
  

5,
23

7
   

   
   

  
5,

31
8

   
   

   
  

5,
39

8
   

   
   

  
5,

47
9

   
   

   
  

5,
55

9
   

   
   

  
5,

64
0

   
   

   
  

5,
72

0
   

   
   

  
5,

80
1

   
   

   
  

5,
88

1
   

   
   

  
5,

96
2

   
   

   
  

6,
04

2
   

   
   

  
6,

11
7

   
   

   
  

6,
19

1
   

   
   

  
6,

26
6

   
   

   
  

6,
34

0
   

   
   

  
6,

41
4

   
   

   
  

R
em

ai
ni

ng
20

5,
69

6
   

  
20

7,
63

0
   

  
20

9,
56

4
   

   
 

21
1,

49
8

   
   

 
21

3,
43

1
   

   
 

21
5,

36
5

   
   

 
21

7,
61

7
   

   
 

21
9,

86
8

   
   

 
22

2,
11

9
   

   
 

22
4,

37
1

   
   

 
22

6,
62

2
   

   
 

22
8,

87
3

   
   

 
23

1,
12

5
   

   
 

23
3,

37
6

   
   

 
23

5,
62

7
   

   
 

23
7,

87
9

   
   

 
23

9,
32

2
   

   
 

24
0,

76
6

   
   

 
24

2,
20

9
   

   
 

24
3,

65
3

   
   

 
24

5,
09

6
   

   
 

W
illi

am
so

n 
C

ou
nt

y
47

2,
39

4
   

  
48

8,
51

4
   

  
50

4,
63

4
   

   
 

52
0,

75
3

   
   

 
53

6,
87

3
   

   
 

55
2,

99
3

   
   

 
57

2,
43

2
   

   
 

59
1,

87
1

   
   

 
61

1,
31

0
   

   
 

63
0,

74
9

   
   

 
65

0,
18

8
   

   
 

66
9,

62
7

   
   

 
68

9,
06

6
   

   
 

70
8,

50
5

   
   

 
72

7,
94

4
   

   
 

74
7,

38
3

   
   

 
77

0,
63

7
   

   
 

79
3,

89
0

   
   

 
81

7,
14

3
   

   
 

84
0,

39
6

   
   

 
86

3,
64

9
   

   
 

C
ed

ar
 P

ar
k

44
,2

19
   

   
 

47
,2

80
   

   
 

50
,3

40
   

   
   

53
,4

01
   

   
   

56
,4

62
   

   
   

59
,5

22
   

   
   

61
,8

79
   

   
   

64
,2

36
   

   
   

66
,5

93
   

   
   

68
,9

49
   

   
   

71
,3

06
   

   
   

73
,6

63
   

   
   

76
,0

19
   

   
   

78
,3

76
   

   
   

80
,7

33
   

   
   

83
,0

90
   

   
   

86
,3

92
   

   
   

89
,6

95
   

   
   

92
,9

98
   

   
   

96
,3

01
   

   
   

99
,6

04
   

   
   

G
eo

rg
et

ow
n

50
,4

19
   

   
 

52
,2

46
   

   
 

54
,0

74
   

   
   

55
,9

02
   

   
   

57
,7

30
   

   
   

59
,5

58
   

   
   

61
,7

26
   

   
   

63
,8

94
   

   
   

66
,0

61
   

   
   

68
,2

29
   

   
   

70
,3

97
   

   
   

72
,5

64
   

   
   

74
,7

32
   

   
   

76
,9

00
   

   
   

79
,0

68
   

   
   

81
,2

35
   

   
   

83
,8

13
   

   
   

86
,3

90
   

   
   

88
,9

67
   

   
   

91
,5

44
   

   
   

94
,1

21
   

   
   

G
ra

ng
er

1,
86

1
   

   
   

1,
87

5
   

   
   

1,
88

9
   

   
   

  
1,

90
3

   
   

   
  

1,
91

7
   

   
   

  
1,

93
1

   
   

   
  

1,
94

7
   

   
   

  
1,

96
4

   
   

   
  

1,
98

0
   

   
   

  
1,

99
7

   
   

   
  

2,
01

4
   

   
   

  
2,

03
0

   
   

   
  

2,
04

7
   

   
   

  
2,

06
3

   
   

   
  

2,
08

0
   

   
   

  
2,

09
6

   
   

   
  

2,
11

6
   

   
   

  
2,

13
6

   
   

   
  

2,
15

5
   

   
   

  
2,

17
5

   
   

   
  

2,
19

5
   

   
   

  
H

ut
to

2,
25

5
   

   
   

2,
33

9
   

   
   

2,
42

4
   

   
   

  
2,

50
8

   
   

   
  

2,
59

3
   

   
   

  
2,

67
7

   
   

   
  

2,
77

8
   

   
   

  
2,

87
8

   
   

   
  

2,
97

8
   

   
   

  
3,

07
8

   
   

   
  

3,
17

9
   

   
   

  
3,

27
9

   
   

   
  

3,
37

9
   

   
   

  
3,

48
0

   
   

   
  

3,
58

0
   

   
   

  
3,

68
0

   
   

   
  

3,
79

9
   

   
   

  
3,

91
8

   
   

   
  

4,
03

8
   

   
   

  
4,

15
7

   
   

   
  

4,
27

6
   

   
   

  
Le

an
de

r
13

,4
50

   
   

 
13

,9
99

   
   

 
14

,5
49

   
   

   
15

,0
99

   
   

   
15

,6
49

   
   

   
16

,1
99

   
   

   
16

,8
51

   
   

   
17

,5
03

   
   

   
18

,1
55

   
   

   
18

,8
07

   
   

   
19

,4
59

   
   

   
20

,1
11

   
   

   
20

,7
63

   
   

   
21

,4
15

   
   

   
22

,0
67

   
   

   
22

,7
20

   
   

   
23

,4
95

   
   

   
24

,2
70

   
   

   
25

,0
45

   
   

   
25

,8
20

   
   

   
26

,5
96

   
   

   
Li

be
rty

 H
ill

2,
56

3
   

   
   

2,
70

0
   

   
   

2,
83

7
   

   
   

  
2,

97
5

   
   

   
  

3,
11

2
   

   
   

  
3,

24
9

   
   

   
  

3,
41

2
   

   
   

  
3,

57
5

   
   

   
  

3,
73

8
   

   
   

  
3,

90
0

   
   

   
  

4,
06

3
   

   
   

  
4,

22
6

   
   

   
  

4,
38

9
   

   
   

  
4,

55
2

   
   

   
  

4,
71

5
   

   
   

  
4,

87
8

   
   

   
  

5,
07

1
   

   
   

  
5,

26
5

   
   

   
  

5,
45

8
   

   
   

  
5,

65
2

   
   

   
  

5,
84

6
   

   
   

  
R

ou
nd

 R
oc

k
11

3,
63

4
   

  
11

7,
85

2
   

  
12

2,
06

9
   

   
 

12
6,

28
6

   
   

 
13

0,
50

3
   

   
 

13
4,

72
0

   
   

 
13

9,
73

8
   

   
 

14
4,

75
6

   
   

 
14

9,
77

3
   

   
 

15
4,

79
1

   
   

 
15

9,
80

9
   

   
 

16
4,

82
7

   
   

 
16

9,
84

5
   

   
 

17
4,

86
3

   
   

 
17

9,
88

1
   

   
 

18
4,

89
9

   
   

 
19

0,
82

5
   

   
 

19
6,

75
2

   
   

 
20

2,
67

8
   

   
 

20
8,

60
5

   
   

 
21

4,
53

2
   

   
 

Ta
yl

or
26

,0
50

   
   

 
26

,3
99

   
   

 
26

,7
49

   
   

   
27

,0
99

   
   

   
27

,4
49

   
   

   
27

,7
99

   
   

   
28

,2
14

   
   

   
28

,6
30

   
   

   
29

,0
45

   
   

   
29

,4
60

   
   

   
29

,8
75

   
   

   
30

,2
90

   
   

   
30

,7
05

   
   

   
31

,1
20

   
   

   
31

,5
35

   
   

   
31

,9
50

   
   

   
32

,4
44

   
   

   
32

,9
37

   
   

   
33

,4
31

   
   

   
33

,9
24

   
   

   
34

,4
18

   
   

   
R

em
ai

ni
ng

21
7,

94
5

   
  

22
3,

82
3

   
  

22
9,

70
2

   
   

 
23

5,
58

0
   

   
 

24
1,

45
9

   
   

 
24

7,
33

7
   

   
 

25
5,

88
7

   
   

 
26

4,
43

7
   

   
 

27
2,

98
7

   
   

 
28

1,
53

7
   

   
 

29
0,

08
7

   
   

 
29

8,
63

7
   

   
 

30
7,

18
6

   
   

 
31

5,
73

6
   

   
 

32
4,

28
6

   
   

 
33

2,
83

6
   

   
 

34
2,

68
1

   
   

 
35

2,
52

6
   

   
 

36
2,

37
2

   
   

 
37

2,
21

7
   

   
 

38
2,

06
2

   
   

 

Su
bt

ot
al

 (i
nc

lu
di

ng
 e

xp
or

ts
)

2,
06

8,
56

5
  

2,
12

0,
53

7
  

2,
17

2,
50

9
   

 
2,

22
4,

48
1

   
 

2,
27

6,
45

3
   

 
2,

32
8,

42
5

   
 

2,
39

2,
75

0
   

 
2,

45
7,

07
5

   
 

2,
52

1,
40

0
   

 
2,

58
5,

72
6

   
 

2,
65

0,
05

1
   

 
2,

71
4,

37
6

   
 

2,
77

8,
70

1
   

 
2,

84
3,

02
6

   
 

2,
90

7,
35

1
   

 
2,

97
1,

67
6

   
 

3,
03

5,
76

0
   

 
3,

09
9,

84
5

   
 

3,
16

3,
92

9
   

 
3,

22
8,

01
4

   
 

3,
29

2,
09

8
   

 

W
as

te
 Im

po
rts

25
5,

35
5

   
  

26
0,

46
2

   
  

26
5,

67
1

   
   

 
27

0,
98

4
   

   
 

27
6,

40
4

   
   

 
28

1,
93

2
   

   
 

28
7,

57
1

   
   

 
29

3,
32

2
   

   
 

29
9,

18
9

   
   

 
30

5,
17

3
   

   
 

31
1,

27
6

   
   

 
31

7,
50

2
   

   
 

32
3,

85
2

   
   

 
33

0,
32

9
   

   
 

33
6,

93
5

   
   

 
34

3,
67

4
   

   
 

35
0,

54
7

   
   

 
35

7,
55

8
   

   
 

36
4,

70
9

   
   

 
37

2,
00

4
   

   
 

37
9,

44
4

   
   

 

To
ta

l
2,

32
3,

92
0

  
2,

38
0,

99
9

  
2,

43
8,

18
0

   
 

2,
49

5,
46

6
   

 
2,

55
2,

85
7

   
 

2,
61

0,
35

8
   

 
2,

68
0,

32
1

   
 

2,
75

0,
39

8
   

 
2,

82
0,

58
9

   
 

2,
89

0,
89

8
   

 
2,

96
1,

32
7

   
 

3,
03

1,
87

7
   

 
3,

10
2,

55
2

   
 

3,
17

3,
35

4
   

 
3,

24
4,

28
6

   
 

3,
31

5,
35

0
   

 
3,

38
6,

30
8

   
 

3,
45

7,
40

3
   

 
3,

52
8,

63
9

   
 

3,
60

0,
01

7
   

 
3,

67
1,

54
2

   
 

C
um

ul
at

iv
e

6,
80

0,
92

0
  

9,
18

1,
91

9
  

11
,6

20
,0

99
  

14
,1

15
,5

64
  

16
,6

68
,4

22
  

19
,2

78
,7

79
  

21
,9

59
,1

00
  

24
,7

09
,4

98
  

27
,5

30
,0

87
  

30
,4

20
,9

85
  

33
,3

82
,3

12
  

36
,4

14
,1

89
  

39
,5

16
,7

41
  

42
,6

90
,0

96
  

45
,9

34
,3

82
  

49
,2

49
,7

31
  

52
,6

36
,0

39
  

56
,0

93
,4

42
  

59
,6

22
,0

81
  

63
,2

22
,0

98
  

66
,8

93
,6

40
  

5

Page 1 of 4 



Appendix B – Waste Projections (2005-2025)   

Single-Family Waste Projections (Tons) 
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Appendix B – Waste Projections (2005-2025)   

Multi-Family Waste Projections (Tons) 
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Appendix B – Waste Projections (2005-2025)   
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Appendix C – Origin of Waste Disposed at Landfills in the CAPCOG Region 

 

County BFI 
City of 
Austin IESI TDS WM 

Williamson 
County 

Atascosa    x   
Bandera    x   
Bastrop x x x x x  
Bell      x 
Bexar    x   
Blanco x  x x   
Burleson x      
Burnet x  x x x x 
Caldwell x x x x   
Comal    x   
Coryell x      
Fayette x  x x   
Gillespie    x   
Gonzales    x   
Guadalupe   x x   
Hays x x x x x  
Kendall    x   
Lampasas      x 
Lee x      
Llano x    x x 
Mason      x 
Medina    x   
McLennan x      
Milam x     x 
San Saba x      
Travis x x x x x x 
Washington x    x  
Williamson x x x x x x 
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