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EXECUTIVE SUMMARY

Introduction

Leglslative Basis for the Plan

The California Integrated Waste Management Act of 1989 (Assembly Bill
[AB] 939), mandates that by January 1, 1995, each California city and
county must divert 25 percent of all solid waste from landfill or transforma-
tion facilities through source reduction, recycling, and composting activi-
ties. By January 1, 2000, the required waste diversion is 50 percent.
AB 939 responds to the pressing need to divert materials from landfills in
order to preserve decreasing site capacity and diminishing natural
resources.

AB 939 requires that each city prepare, adopt, and submit to the county a
source reduction and recycling element (SRRE) that includes the

following:
» a waste generation study
* a source reduction component
 a recycling component
+ a composting component
* a special waste component
« a household hazardous waste component!
» an education and public information component

* a solid waste disposal facility capacity component

1 Following the enactment of AB 2707, the househald hazardous waste component was
elevated to the status of an element, to be prepared as a separate document. This
element is therefore presented under separate cover.

Executive Summary
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+ afunding component
* an integration component

The integrated waste management hierarchy established by AB 939 is the
following:

» Source reduction to reduce generation of wastes
 Recycling and composting of materials

« Environmentally safe transformation of wastes, such as
incineration, distillation, and pyrolysis

« Environmentally safe landfilling

The City of Palo Alto's SRRE applies this hierarchy as a planning tool in
the selection of programs designed to meet the 25 and 50 percent diver-
sion goals by 1995 and 2000, respectively.

Existing Material Recovery Programs

Since 1971, the City of Palo Alto has operated several nationally recog-
nized, award-winning material recovery programs. Mounting public con-
cern for protection of the environment and the apparent problems associ-
ated with a growing volume of solid waste provided a strong basis for Palo
Alto's decision to commit to material recovery. Currently, 39 percent of the
City's residential waste stream and 11 percent of its commaercial/industrial
waste stream is recycled, resulting in a diversion rate of 17.5 percent for
the total waste stream.

Goals for SRRE

The primary goal of the City of Palo Alto's SRRE is to meet the state-man-
dated waste diversion goals of 25 and 50 percent by 1995 and 2000,
respectively. As noted above, the City is currently diverting 17.5 percent
of its solid waste stream by a variety of programs.

The following goals have guided the development of the City's SRRE:

1. Meet or exceed state-mandated waste diversion rates
through source reduction, recycling, and composting.

2. Support and encourage regional solutions to solid waste
management problems.

Executive Summary
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3. Maximize recycling and composting opportunities within
the City of Palo Alto.

4, Expand community awareness in order to maximize par-
ticipation in source reduction, recycling, and composting
programs.

5. Ensure sufficient landfill capacity to dispose of wastes that
cannot be reduced, reused, recycled, or composted.

6. Develop and expand local and regional markets for
diverted materials.

7. Minimize adverse environmental impacts and ensure pub-
lic health and safety.

Mandated Format of SRRE

Title 14, Chapter 9 of the California Code of Regulations (CCR) specifies
the required substance and format of the SRREs to be prepared by each
city and county in California. The components of the SRRE that address
source reduction, recycling, composting, and special waste must contain
the following sections:

» Objectives

« Existing Conditions Description
« Evaluation of Alternatives

* Program Implementation

« Monitoring and Evaluation

The regulations dictate that the alternatives considered for these four
components must be evaluated in accordance with ten criteria that reflect
a wide range of technical, economic, institutional, and socio-political
issues.

The remaining four components of the City's SRRE—education/public
information, disposal facility capacity, funding, and integration—deviate
somewhat in format from the first four, as will be noted from a review of
the SRRE. The apparent lack of consistency in the format is thus dictated
by the regulations for Planning Guidelines and Procedures for Preparing

Executive Summary
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and Revising Countywide Integrated Waste Management Plan (Title 14,
CCR, Division 7, Chapter 9, Articles 3, 6.1, 6.2, 7, and 8).

Waste Generation Study

In compliance with AB 939, the City of Palo Alto conducted a waste
generation study to estimate the quantities of solid waste that are being
disposed of (and those quantities diverted from disposal) in the City's
landfill. The composition of the City's solid waste stream was also a focus
of this study. The results of the waste generation study provided the basis
for identifying programs to help the City meet diversion targets of
25 percent in 1995 and 50 percent in 2000.

Waste Dlsposall Characterization

Palo Alto's waste disposal characterization, conducted in August, 1990,
and again in January, 1991, consisted of two elements: (1) the quantities
of waste disposed of, and (2) an estimate of the waste composition for
various sources of waste generation.

The waste quantities were based on scalehouse records and expressed
on a weight basis. Waste composition was measured by sampling and
sorting waste that arrived at the Palo Alto Landfill. A total of 105 samples
were collected and sorted. The samples were sorted into categories of
materials that included paper, plastics, glass, metals, yard waste, other
organics, and special wastes. The samples were further subdivided into
types of materials within each category. In addition, 71 vehicle-loads were
surveyed visually. Based on the results of this study, approximately
25 percent of the waste generated in the City are residential; the
remaining 75 percent are nonresidential.

A summary of waste quantities disposed of at the Palo Alto landfill is pre-
sented in Table ES-1; the composition of the City's wastestream is shown
in Table ES-2. The results of the waste characterization study indicate
that paper currently represents over 50 percent of the City's residential
and commercial waste stream.

A total of 115,255 tons were disposed of at the Palo Alto landfill in 1990.

Executive Summary
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Waste Diversion

In compliance with AB 939, the City also conducted a waste diversion
study to estimate the quantities of materials diverted from the Palo Alto
landfill through recycling, composting, and source reduction.

The diversion results were obtained from (1) City records, (2) the collec-
tors of recyclable materials, and (3) a survey of 691 businesses in the City
concerning their waste diversion activities.

The data from the City records and from the surveys were assumed to
reflect the total diverted quantities for the City (i.e., the data were not
extrapolated). Thus, the study results reflect a conservative diversion
estimate total of 17.5 percent.

Materlals Targeted for Diversion

The following categories of materials currently disposed of in the City are
targeted for diversion through programs identified in the source reduction,
recycling, composting, and special waste components of the SRRE:
paper, plastics, glass, metals, yard waste, other organics, and selected
other wastes, including inert solids such as asphalt, concrete, and soil.

Overview of SRRE Components

Source Reduction

Source reduction activities reduce or prevent the generation.of solid
wastes that must otherwise be managed by recycling, composting, trans-
formation, and disposal. Source reduction is achieved by changing pro-
duction, packaging, and consumption practices, resulting in decreased
consumption, reduced material weight and volume, and increased product
durability. Production and packaging practices are changed at the state or
national level, while consumption patterns are targeted locally.

The source reduction programs selected to help meet Palo Alto's diversion
goals have the potential to effectively change consumption patterns. Palo
Alto proposes to implement public education programs that focus on
increasing the consumer's level of awareness. Specifically, the programs
selected include (1) waste evaluations, (2)technical assistance,
(3) education programs, and (4) public recognition and awards.

Executive Summary
PJ1 1991001.EOW ES-5 . Rev. 0 May 8, 1991



The estimated diversion from source reduction programs is 0.41 percent
annually. This is a very conservative estimate that reflects the fact that
source reduction efforts to a large degree occur on the national level.
Manufacturers of products marketed nationally continue to reduce and
modify their packaging, thereby impacting the generation of wastes on the
local level.

Palo Alto's state-mandated diversion rates will be met primarily through
recycling, composting, and special waste programs. In addition, Palo Alto
intends to emphasize implementing available national source reduction
programs and educating the public concerning these programs. The
success of the source reduction program will have positive impacts on
consumption, production and packaging patterns that will ultimately
contribute to a decrease in the quantity of wastes landfilled.

Recycling

As defined by the EPA-sponsored national Recycling Advisory Council
(RAC), recycling is the result of "a series of activities by which materials
that would become or otherwise remain waste are diverted from the solid
waste stream for collection, separation, and processing and are used as
raw materials or feedstocks in lieu of, or in addition to, virgin materials in
the manufacture of goods sold or distributed in commerce, or the reuse of
such materials as substitutes for goods made from virgin materials.”

The City of Palo Alto currently has a number of recycling programs in
place; these focus on various types of materials generated by the public
and private sectors. The success of these programs led to a City diver-
sion rate of 17.5 percent in 1990. In order for the City to reach the diver-
sion goals mandated by AB 939, additional recycling programs are
proposed:

« Expand the multi-family dwelling recycling program par-
ticipation. Expected diversion:2 0.2 to 0.3 percent.

+ Expand commercial/industrial recycling programs around
the City. Expected diversion: 3 to 5 percent

« Establish a mechanized material recovery facility.
Expected diversion: 11 percent.

2 Diversion refers to the portion of the City's total waste stream that is diverted from
landfilling.

Executive Summary
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+ Divert inert solids to a materials’ processor. Expected
diversion: 6 to 12 percent.

« Expand drop-off facility to include additional materials.
Expected diversion: 0.1 to 0.3 percent.

* Expand residential curbside recycling program to include
additional materials. Expected diversion: 2.0 to
2.7 percent.

The recycling programs selected to help meet the City's mandated diver-
sion goals focus on the segments of the wastestream that offer the great-
est opportunity for diverting wastes from landfiling. For instance,
75 percent of Palo Alto's waste stream comes from the commer-
cial/industrial sector, yet only 11 percent of it is currently recycled. Collec-
tion programs by businesses are therefore an important component of the
City's approach to meeting mandated diversion goals.

Palo Alto's recycling component also includes a discussion of markets for
a variety of waste types: newspaper, high-grade paper (e.g., ledger
paper), mixed waste paper, corrugated cardboard, aluminum cans, steel
cans, glass, polystyrene, and plastics.

Composting

Composting is a process of biological decomposition of solid organic
debris, such as leaves, grass clippings, and other organic materials com-
monly found in the municipal waste stream. The end product of compost-
ing is a stable humus or soil-like material that can be used as a soil condi-
tioner, mulch, or fertilizer, depending on its physical properties.

Yard wastes make up a very large percent of the wastestream in Palo
Alto, comprising approximately 14.9 percent by weight of the total
wastestream. Composting therefore makes an important contribution to
reducing the amount of waste that is disposed of at the Palo Alto Sanitary
Landfill.

Palo Alto's existing yard waste compost program was evaluated to deter-
mine whether changes could enhance its effectiveness. Currently the
City's composting program diverts about 7.7 percent of the total solid
wastestream from landfilling. It was determined that by increasing partici-
pation in the existing yard waste program, the City could ultimately divert

Executive Summary
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an additional 3.6 percent of the total wastestream, resulting in an
increased diversion of approximately 5,000 tons per year.

A second composting activity selected by the City involves an enhance-
ment of the existing program that is geared toward producing a higher
grade compost than is currently generated. By enhancing the quality of
the compost produced, the City anticipates significantly increasing its mar-
ketability.

Special Waste

Special waste is solid waste requiring collection, processing, and disposal
procedures that differ from those typically needed for other municipal solid
wastes. Examples are sewage sludge, ash, asbestos, tires, white goods,
mattresses, abandoned vehicles, and dead animals. Mattresses and
white goods are the only special waste currently being disposed of in the
Palo Alto landfill. Therefore mattresses and white goods can be counted
toward diversion, as defined in Section 41781 of the Public Resources
Code. Special wastes currently being diverted from landfilling in Palo Alto
include ash, white goods, mattresses, abandoned vehicles, and dead
animals. Sewage sludge and tires are being transformed (combusted).

The special waste program selected to help meet Palo Alto's diversion
goals is the salvaging of white goods at the City's landfill. Although white
goods are currently collected and stockpiled at the landfill, they are also
disposed of at the site. By salvaging white goods at the active dumping
area at the landfill, disposal facility staff can divert from 279 to 419 tons of
material annually, or 0.3 to 0.4 percent of the total solid waste stream in
the City.

Education and Public Information

Education and public information are essential to the successful imple-
mentation of the recycling, source reduction, and composting components.
To reach waste diversion goals of 25 and 50 percent, Palo Alto will target
the non-participating sectors of the community to ensure the success of
selected waste diversion programs. The City will also inform the entire
community about expansions and modifications to existing programs so
that the City can effectively reach its stated diversion goals.

The education and public information component presented in the City's
SRRE describes a wide variety of City programs that focus on educating
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and informing the community about solid waste issues. Education and
public information programs promoted by businesses and community
groups in the City are aiso described.

The education and public information activities selected to enhance exist-
ing programs are multi-faceted in scope, encompassing media, community
outreach, campaigns, and school curricula.

Disposal Facllity Capacity

The Integrated Waste Management Act of 1989 requires that jurisdictions
identify their current and future solid waste disposal capacity needs in the
SRRE. Specifically, the City of Palo Alto is required to identify its disposal
capacity needs over the 15 year period, 1991 through 2005. In Palo Alto
the only permitted solid waste disposal facility is the City's landfill located
at the eastern end of Embarcadero Road. Accepting refuse only from the
incorporated areas of the City of Palo Alto, the landfill receives about
320 tons per day of refuse (115,255 tons per year).

Even without additional waste diversion stemming from selected programs
described in this SRRE, the Palo Alto landfill has refuse capacity to 2002.
Therefore there is no plan to phase out or close the City's landfill during
the short-term (1991-1995) or medium term (1996-2000) periods.

Assuming the successful implementation of source reduction, recycling,
composting, and other programs identified in the City's SRRE, the site life
of the landfill could be extended to the year 2029. Included in the SRRE
programs is the diversion of two thirds of Palo Alto's waste to the SMaRT
Station in Sunnyvale, beginning in 1993. Final contract negotiations are
underway concerning the implementation of the SMaRT Station. The
outcome of these discussions will determine the role that this proposed
material recovery facility will play in conserving additional landfill capacity
for the City of Palo Alto.

Funding

Solid waste management programs in the City of Palo Alto are principally
funded by the Refuse Enterprise Fund. Collection and tipping fees
charged to residential and commercial customers represent the major
source of income for this fund.

Executive Summary
PJ1 1991001.EOW ES-9 Rev. 0 May 8, 1991



Collection fees for refuse in Palo Alto are approximately $44.00 per ton;
disposal costs, about $45.00 per ton. The minimum charge is based upon
the collection of refuse from one 32-gallon container.

Programs selected by Palo Alto to help meet mandated diversion goals
will be funded by the Refuse Enterprise Fund and revenue-generating
programs.

Additional City staff will be required to help implement source reduction,
recycling, composting, and public education programs. A solid waste
manager, two recycling coordinators, and a composting attendant at the
landfill are recommended to be added to the City's staff; their salaries will
be funded through the Refuse Enterprise Fund.

Integration

To reach the waste diversion goals mandated by AB 939, the City of Palo
Alto must integrate source reduction, recycling, composting and special
waste programs and activities following the integrated waste management
hierarchny of (1) reduction, (2) recycling and composting, and
(3) environmentally safe transformation and disposal. A combination of
existing waste diversion programs, planned expansions of existing pro-
grams, and new source reduction, recycling and composting programs
and activities together will contribute to the City's achieving the diversion
targets mandated by law.

Currently Palo Alto diverts an estimated 17.5 percent of its solid wastes
from landfilling. By 1995, the city projects a minimum diversion rate of
38 percent; by 2000, a minimum rate of 50 percent. These projected
diversion rates meet or exceed the mandated levels of 25 percent in 1995
and 50 percent in the year 2000.

Summary of Diversion Programs

Summarized in Table ES-3 are the source reduction, recycling, special
waste, and composting diversion programs selected for the City of Palo
Alto. Included is (1) date of implementation, (2) percent diversion of the
total waste stream each program would achieve, (3) planning and capital
costs, (4) annual operating and monitoring costs, and (5) additional staff
needed for each of the programs.
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Table ES-1
Summary of Waste Disposal Quantities
City of Palo Alto (1990)

1. Based on a 7-day week.
2. Capital Improvement Programs

Tons Tons

Per Per
Source Day-7 (1) Year Percent
Residential 57.7 21,069 18.3
Commercial 95.7 34,933 30.3
Industrial/Roll-off 88.5 32,310 28.0
Self-Haul 19.0 6,953 6.0
City/CIP (2) 54.8 19,990 17.3
Total 3158 115,255 100.0
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1 INTRODUCTION

1.1 Legislative Basis for the Plan

In September 1989, the California House and Senate passed Assembly
Bill (AB) 939, the California Integrated Waste Management Act of 1989.
This statute legislation was drafted in response to the need to divenrt
materials from landfills in order to preserve decreasing landfill capacity
and natural resources. AB 939 mandates that, by January 1, 1995, each
California city and county must divert 25 percent of all solid waste from
landfill or transformation facilities through source reduction, recycling, and
composting activities. By January 1, 2000, the required diversion is
50 percent.

AB 939 replaces the existing County Solid Waste Management Plan
(CoSWMP) process with a source reduction and recycling element
(SRRE) for each city and county and an Integrated Waste Management
Plan (IWMP) for each county. AB 939 dramatically restructures the solid
waste management program in California with the objective of implement-
ing an aggressive integrated waste management program, promoting, in
order of priority, the following waste management practices:

» source reduction
* recycling and composting

+ environmentally safe transformation (incineration, pyroly-
sis, biological conversion)

» environmentally safe land disposal

1.1.1 City Requirements

By July 1, 1991, each city must prepare, adopt, and submit to the county
an SRRE that includes all of the following components for management of
solid waste generated within the city:
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+ a waste generation study

« a source reduction component

+ arecycling component

+ a composting component

+ adisposal facility capacity component

» an education and public information component
» a funding component

+ a special waste component

* an integration component

1.1.2 County Requirements

By July 1, 1991, each county must prepare a SRRE for its unincorporated
area with components the same as those in the city elements. Each
county must also prepare a countywide integrated waste management
plan and a countywide siting element specifying areas for transformation
or disposal sites to provide capacity needed for a 15-year period, so that
solid wastes generated in the county that cannot be reduced or recycled
will be handled safely.

1.1.3 General Requirements

The required waste diversion amounts will be based on the calculated
amount of solid waste existing on the date of approval of the city or county
SRRE.

To determine the base rate of solid waste from which these recycling lev-
els will be calculated, "solid waste" includes only

* materials that are normally disposed of at a landfill or
transformation facility

» solid wastes currently diverted from a landfill or transfor-
mation facility because of source reduction, recycling, or
composting programs

Agricultural wastes, and other wastes not normally disposed of at landfills
are not included in this base rate calculation.
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PJ1 1991001.E0W 1-2 Rev. 0 May 8, 1991




For any plan submitted after January 1, 1995, the 50 percent diversion
may include up to 10 percent transformation, provided that the front-end
removal of recyclable materials and other specified conditions are met.

1.1.4 Other Provisions of AB 939

Revisions to existing law in AB 939 include (1) replacement of the current
Waste Management Board by an Integrated Waste Management Board
with six full-time members, (2) implementation of new requirements in the
city and county waste management planning process, (3) recasting of the
waste management framework, and (4) various funding mechanisms for
the required programs and plans. Other provisions include the following:

Solid Waste Facilities. AB 939 establishes a comprehensive statewide
system of permitting, inspections, enforcement, cleanup, maintenance,
and closure for solid waste facilities. While the system will continue to be
implemented by local jurisdictions where applicable, the state's role has
generally been strengthened. Specifically, local enforcement agencies
(LEA) will be subject to Board certification. The Board will prepare and
adopt centification regulations specifying requirements that a local
enforcement shall meet before being designated as an enforcement
agency.

The Board will also adopt minimum standards for solid waste handling and
disposal to protect air, water, and land from pollution. Owners or opera-
tors of solid waste landfills must also provide financial assurances for clo-
sure and postclosure maintenance.

Enforcement. AB 939 outlines a system of civil penalties, corrective
actions, appeals, and judicial review for the enforcement of terms and
conditions of solid waste facility permits. The Board may issue a cease
and desist or cleanup and abatement order if (1) the LEA fails to issue
such orders and (2)the Board agrees that such orders need to be
imposed.

Solid Waste Disposal Site Cleanup and Maintenance. Every operator
of a solid waste landfill required to have a permit will be assessed a fee,
which will be placed in the existing Solid Waste Disposal Site Cleanup and
Maintenance Account in the Solid Waste Management Fund. Money in
the account will be controlled by the Board and allocated to cities and
counties for uses regarding the safe operation, closure, and maintenance
of solid waste landfills.
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Household Hazardous Wastes. AB 939 requires the Board to develop
and implement a public information program to provide information on ti 2
proper disposal of household hazardous wastes, and technical assista 2
to local public agencies to establish household hazardous waste r -
agement programs.

Finances. Every operator of a solid waste landfill shall pay a quart- fee
to the Board of Equalization, based on all solid waste disposed of  2ach
disposal site on or after January 1, 1990. The money will be used for
administration and other purposes specified by the legislature, which will
appropriate funds from the account.

Garbage and Refuse Disposal. AB 939 establishes criteria for (1) the
formation of garbage disposal districts, funded by property taxes,
(2) franchise waste management within a county, (3) contract waste man-
agement within a city, and (4) solid waste enterprises to operate within a
community. It also contains restrictions on burning garbage.

1.1.5 Relationship of AB 939 to Other Legislation

Several pieces of cleanup legislation related to AB 939 have passed that
modify the impact of the legislation. These bills include

Senate Bill (SB) 1322. This bill establishes a comprehensive set of state
programs to promote (1) integrated waste management, (2) source reduc-
tion, and (3) market development for recovered materials. SB 1322 will
establish recycling market development zones with regulatory and fiscal
incentives. In addition, the Board will be required to provide technical
assistance to enable LEAs to conduct waste reduction evaluations and
implement recovery of high-grade white office paper. A state-wide public
information and education program wiil be initiated to encourage participa-
tion by the general public, business, government, and industry in all
phases of integrated waste management.

Assembly Bill (AB) 1820. AB 1820 permits the use of preexisting data or
studies that accurately characterize the waste generated and disposed of
within the jurisdiction. This bill requires (1) only the amount of seasonal
sampling necessary to achieve the 25 percent diversion target for the
1995 deadline (rather than the "maximum extent possible"), (2) the con-
stituent materials identified in the waste characterization to be repre-
sentative of the solid waste generated (in contrast to the former language:
to be representative "to the maximum extent feasible,” and (3) waste
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quantities to be "as accurate as possible" to enable the Board to accu-
rately measure the diversion requirements.

Assembly Bill (AB) 2707. This bill requires each city to submit a sepa-
rate household hazardous waste element to the county by July 1, 1991.
AB 939 had included a household hazardous waste component in the
SRRE.; as a result of AB 2707, this component was elevated to the status
of an "Element."

Assembly Bill (AB) 3992. This bill defines "solid waste" for the purpose
of determining the base amount from which diversion levels shall be cal-
culated. It also requires the Board to consider only relevant circumstances
in determining civil penalties for any city or county which fails to implement
its SRRE.

1.2 City of Palo Alto's Waste Diversion Efforts

The City of Palo Alto operates several nationally recognized, award-win-
ning material recovery programs, the first of which began operation in
1971. Palo Alto's Recycling Program was voluntary, and was established
long before any state requirements mandated such activity. Mounting
public concern for protection of the environment and the apparent prob-
lems associated with a growing volume of solid waste in the City provided
a strong basis for Palo Alto's decision to commit to resource recovery.
Palo Alto's experience underscores the importance of strong community
support obtained through an active public awareness program. Also
important to the program's continued success are its secondary materials
markets and strong support from the City.

Currently 39 percent of Palo Alto's residential wastestream and 11 percent
of the City's commercial/industrial wastestream is diverted via source
reduction, recycling, and composting. The programs developed by the
City that are responsible for these impressive recycling rates include

» Drop-off Recycling Center

+ Curbside Collection of Recyclables

+ Restaurant-Bar Glass Collection

» High-Grade Office Paper Collection

« Commercial/lndustrial Recycling Consuiting Services
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+ Commercial and Retail Cardboard Collection
» Yard Waste Composting Program

« Mattress, Tire, and White Goods Recycling

+ War On Waste Citizens' Committee

+ Junk Mail Survival Packet

In addition, two non-profit recycling groups collect recyclables in the City.
The Community Association for the Retarded collects white paper and
maintains a drop-off box for newspapers. The Peninsula Conservation
Center maintains a drop-off bin for magazines.

Due to the significant volume of materials collected, the program has
yielded several direct and indirect benefits. Direct benefits refer to rev-
enues received from the sale of the recyclables, whereas indirect benefits
include extended landfill life, avoided landfill disposal costs, avoided
refuse collection costs, and energy savings. Palo Altans have shown their
concern for the environment by participating in the respective programs
and that suppont has contributed to a strong community spirit.

Since 1983, the City of Palo Alto has received much recognition for its
waste diversion efforts, including eight national, state, or industry awards,
four of them from the National Recycling Coalition (NRC):

1990 Recycling Merit Award, California Department of
Conservation

1989 Best Recycling Drop-off Center, NRC

1989 Recycler of the Year-Julio Saucedo, Palo Alto Sanita-
tion Company Recycling Supervisor, NRC

1988 Best Multi-Material Recycling Center, California
Waste Management Board

1987 Best Recycling Vehicle Design,‘ World Wastes
1986 Outstanding Curbside Recycling Program, NRC

1985 Best Comprehenisive Recycling Program, California
Resource Recovery Association

1983 Outstanding Compost Program, NRC

Introduction
PJ1 1991001.EOW 1-6 Rev. 0 May 8, 1991




1.3 City of Palo Alto Program History

The following is a brief history of the waste diversion programs imple-

mented in Palo Alto during the past 20 years.

1971

1978

1979

1980

1981

1984

1985
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A drop-off recycling center was opened by the City at
the entrance to the landfill. The center accepts tin,
aluminum and bi-metal cans, glass, newspaper, card-
board, white paper, and scrap metal. The center is
operated on City property by Palo Alto Sanitation
Company (PASCO), the refuse collection company.

A pilot curbside recycling program was initiated by the
City to collect cans, glass, newspaper, corrugated
cardboard, motor oil, and small scrap-metal items on
garbage collection day.

A wood recovery area at the landfill was established
to accept clean, untreated construction wood and
pallets. The wood was available free of charge to the
public. Because of the danger involved with nails in
the wood, and treated and painted wood, the recovery
area was discontinued. Wood is sporadically avail-
able from the City's tree maintenance program.

The curbside recycling program was expanded to
serve all of Palo Alto's single-family homes. PASCO
assumed operation of the curbside program.

Palo Alto began a pilot collection program for recy-
clables for several large multiple-family dwellings.
Curbside routes were adjusted to include most small
and medium-sized apartment buildings.

Apartment recycling program began. Renewed pub-
licity encourages apartment residents to recycle at the
curb. Volunteer "Apartment Recycling Coordinator"
program began.

Restaurant/bar glass recycling program began. The
City solicited locations to participate in glass recycling
operated by Circo Glass. At present, 50 businesses
are recycling mixed-colored glass.
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1986 Commercial/industrial recycling program began. The
City offered free consulting services to assist large
Palo Alto businesses to establish in-house recycling
and waste reduction programs

Office paper recycling program began. White paper
and computer paper were collected. Currently,
133 businesses, schools, and City facilities partici-
pate.

1987 Pilot Yard Debris Collection Program began;
1,000 households participated for 3 months.

Polyethylene terephthalate (PET) plastics are added
to the materials collected in the curbside program and
drop-off center.

1989 A cardboard collection program for commercial and
retail establishments began. Bins were purchased by
the City of Palo Alto for shared use in downtown
areas.

1990 A yard debris collection program began. Leaves,
grass, and plant and tree trimmings are collected
weekly at the curbside.

Pilot program for styrofoam collection began. Molded
and loose fill styrofoam packaging are accepted at the
City drop-off center and at other designated locations.

City held a one-time curbside collection of styrofoam
during the week after December 25.

City held first annual Christmas tree recycling pro-
gram. Trees were collected with the weekly yard
debris collection.

1.4 Goals for City of Palo Alto SRRE

Definition of Goals and Objectives

The primary goal of the City of Palo Alto SRRE is to meet the state-man-
dated waste diversion goals of 25 and 50 percent by 1995 and 2000,
respectively.
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Goals are stated in general terms and are not quantified by target dates,
waste types, or volumes. Goals are genera!l statements of policy and will
be used to guide the overall direction of the solid waste management pro-
gram within the City of Palo Alto.

Objectives are more specific and serve to target certain aspects of the
overall goals. Objectives are based in part on local considerations neces-
sary to achieve state-mandated diversion rates. Generally, objectives are
stated in measurable and quantifiable terms. Objectives for programs are
presented in their respective components.

Goais for the City of Palo Alto

1. Meet or exceed state-mandated waste diversion rates
through source reduction, recycling, and composting.

2. Support and encourage regional solutions to solid waste
management problems.

3. Maximize recycling and composting opportunitieé within
the City of Palo Alto.

4, Expand the sense of community awareness in order to
maximize participation in source reduction, recycling, and
composting programs.

5. Ensure sufficient landfill capacity to dispose of wastes that
cannot be reduced, reused, recycled, or composted.

6. Help to develop and expand local and regional markets for
diverted materials.

7. Minimize adverse environmental impacts and ensure pub-
lic health and safety.

1.5 Mandated Format of SRRE

Title 14, Chapter 9 of the California Code of Regulations (CCR) specifies
the required substance and format of the SRREs to be prepared by each
city and county in California. The components of the SRRE that address
source reduction, recycling, composting, and special waste must contain
the following sections:

+ Objectives
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» Existing Conditions Description
+ Evaluation of Alternatives

» Selection of Programs

+ Program Implementation

» Monitoring and Evaluation

The regulations dictate that the alternatives considered for these four
components must be evaluated in accordance with ten criteria that reflect
a wide range of technical, economic, institutional, and socio-political
issues.

The remaining four components of the City's SRRE—education/public
information, disposal facility capacity, funding, and integration—deviate
somewhat in format from the first four, as will be noted from a review of
the SRRE. The apparent lack of consistency in the format is thus dictated
by the regulations for Planning Guidelines and Procedures for Preparing
and Revising Countywide Integrated Waste Management Plan (Title 14,
CCR, Division 7, Chapter 9, Articles 3, 6.1, 6.2, 7, and 8).

1.6 Evaluation of Alternatives in the SRRE

The Planning Guidelines and Procedures for Preparing and Revising
Countywide Integrated Waste Management Plans, Section 18733.3,
Chapter 9, Division 7, Title 14, California Code of Regulations, require
certain criteria to be used in evaluating alternative programs that identified
in the source reduction, recycling, composting, and special wastes com-
ponents. These criteria reflect a broad range of technical, economic, and
socio-political considerations. As presented in Section 18733.3 of Article
6.2 of Title 14, the evaluation criteria are as follows:

» Waste Diversion Potential

+ Absence of Hazard

« Flexibility

+ Limited Shift in Waste Type Generation
+ Ease of Implementation

+ Facility Needs
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» Consistency with Local Policies

» Absence of Institutional Barriers

-*

Estimated Cost
End Uses

A detailed discussion of the evaluation criteria and the method used to
rank their impact on the alternatives for each component is presented in
Appendix A of this SRRE.

.

1.7 Organization of the SRRE

In accordance with the regulations implementing AB 939, the SRRE is
presented in the following sections:

+ Solid Waste Generation Study Section 2
» Source Reduction Component Section 3
* Recycling Component Section 4
» Composting Component Section 5
+ Special Waste Component Section 6

» Education and Public Information Component Section 7

+ Disposal Facility Capacity Component Section 8
» Funding Component Section 9
+ Integration Component Section 10
* Acronyms

» Glossary of Terms

» Appendix A - Evaluation Approach

+ Appendix B - Waste Material Categories: Definitions
» Appendix C - Diversion Survey Forms

+ Appendix D - National Recycling Coalition Densities for
Recyciables

+ Appendix E - Refuse Enterprise Fund Summary
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The organization of topics within each component generally follows the
format presented below. The format deviates slightly between compo-
nents, however, as applicable to each respective component.

* Introduction

» Objectives

+ Existing Conditions Description
« Evaluation of Alternatives?

« Selection of Programs

+ Program Implementation

» Monitoring and Evaluation

L description of the criteria used to evaluate the alternatives is included in
Appendix A.
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2 WASTE GENERATION STUDY

2.1 Introduction

This section presents the results of a waste disposal and diversion char-
acterization study performed for the City of Palo Alto. The waste charac-
terization was conducted to satisfy the requirements of an AB 939 initial
study. As required by AB 939, the study was divided into two parts: a
waste disposal characterization and a waste diversion characterization.
When combined, the results of the disposal and diversion characterization
yield the total amount of solid waste generated in Palo Alto according to
the equation defined by AB 939:

GEN = DISP + DIVERT

where: GEN = the total quantity of solid waste generated within the
jurisdiction
DISP = the total quantity of solid waste, generated within the

jurisdiction, which is transformed or disposed in per-
mitted solid waste facilities

DIVERT = the total quantity of solid waste, generated within the
jurisdiction, which is diverted from permitted solid
waste transformation and disposal facilities, through
existing source reduction, recycling, and composting

programs.

The waste disposal characterization was performed using a quantitative
field methodology. Waste diversion quantities were determined using
jurisdiction-specific data from a material accounting system that collected
information from both the generators of diverted materiais and from the
collectors of those materials. When combined, the information from the
two sources amounted to a comprehensive accounting of solid wastes
diverted from the Palo Alto waste stream. Moreover, in many cases, the

Waste Generation Study
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-combined information provided a cross-check of reported quantities from
two sources.

The waste generation study also attempted to measure the amount of
source reduction occurring in Palo Alto. As with the diversion study, a
survey technique was developed to estimate the amount of source reduc-
tion occurring with several clearly defined materials or products. Details of
the source reduction, waste disposal, and waste diversion studies are pre-
sented in the following sections.

2.2 Waste Stream Flow

In keeping with the requirements of AB 939, Palo Alto's waste stream has
been segmented into the following sources:

« Residential: waste originating from single- and muitiple-
family dwellings.

« Commercial: waste originating from wholesale and retail
distribution operations, institutions (hospitals, education
facilities, etc.), service operations (offices and repair facili-
ties), and governmental operations.

« Industrial/roll-off: wastes collected in roll-off containers
and typically originating from industrial, commercial, con-
struction/demolition, and other sources.

+ Other: AB 939 allows other source categories to be
defined. For this study, self-haul wastes were defined as
a separate category; these are wastes self-hauled by
residents or businesses directly to the Palo Alto landfil.

Because Palo Alto has considerable commercial/industrial activity, the
residential waste segment is relatively small compared to the nonresiden-
tial segments (i.e., commercial, industrial, construction, demolition, and
self haul). The City of Palo Alto has a residential population estimated at
57,336; most of the population resides in single-family dwellings. Census
data indicate that approximately 66 percent of the estimated
26,000 dwellings in Palo Alto are single-family units. During weekdays the
population increases to 108,000, due to worker influx.

Solid wastes flow from the generators of Palo Alto's wastes into disposal
or recovery channels through a variety of flowpaths, including
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+ City-contracted residential and nonresidential garbage
collection (via Palo Alto Sanitation Company [PASCQ])

+ City-sponsored curbside collection of selected recy-
clables, including yard waste, for all single-family and
approximately 50 percent of the multifamily dwellings in
the City

« refuse self-hauled to the landfill

+ a landfill drop-off facility that accepts a variety of materials
dropped off by self-haulers

* numerous nonprofit and private collectors that collect a
variety of recyclable materials

No marine wastes are generated in Palo Alto.

After collection, wastes generated in the City of Palo Alto enter one of four
channels: landfill disposal, transformation via incineration, composting, or
recycling. Under the present regulations, channeling waste into recycling
and composting qualifies as waste diversion. Details of the waste disposal
and diversion studies are presented in the following subsections.

2.3 Solid Waste Disposal Characterization Study

The purpose of the solid waste disposal study was to estimate the quanti-
ties of materials that were generated by the residential and business seg-
ments within the City of Palo Alto and are being disposed of by landfilling.
The characterization was performed consistent with AB 939 and the
Workplan for Field Characterization at the Palo Alto Landfill (July 1990)
prepared specifically for this study by EMCON.

2.3.1 Current Waste Collection and Disposal Practices

Most of the solid waste destined for disposal is collected by the City's
franchised hauler, PASCO. PASCO collects both residential and non-
residential garbage, including commercial, industrial, and construc-
tion/demolition wastes. All wastes collected by PASCO for disposal are
landfilled at the City-owned and operated Palo Alto landfill. A small quan-
tity of waste destined for landfilling is delivered to the site by the City or
other governmental agencies (including Caltrans and the County). Small
haulers, residents, and contractors also self haul wastes directly to the
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landfill. Self-haul wastes generaily consist of bulky items that are not suit-
able for collection by PASCO's fleet of trucks.

Because of the type of waste-collection contract in Palo Alto, very little
solid waste is imported or exported across the City limits. Unlike several
other jurisdictions in the San Francisco Bay Area, Palo Alto exports little, if
any, waste to other nearby landfills, nor does the City import waste from
adjacent jurisdictions for disposal at its landfill. PASCO's routes collect
waste only from within the City limits; no other commercial waste haulers
are permitted to operate in Palo Alto, except self-haulers. Since the Palo
Alto wasteshed corresponds with the City boundaries, waste quantities
reported from the landfill scalehouse represent actual measurements
rather than estimates.

2.3.2 Methodology

The waste disposal characterization consists of two elements of informa-
tion that, when combined, yield the results required by AB 939. The first
element is an estimate of the composition of each of the waste stream
segments defined in Section 2.2, which are residential, commercial, indus-
trial/roll-off, and self-haul waste. Waste composition is a description of the
proportions by weight of various materials in a waste stream. Waste com-
position was measured using random sampling.

The second element measures the total flowrate of each waste stream
segment. Flowrate is based on scalehouse records and is expressed in
units of weight per time, such as tons per day.

Multiplying the flowrate for a waste stream segment by the corresponding
segment's composition yields an estimate of flowrate by material types for
that segment, such as the number of tons per day of newspaper or alu-
minum cans.

One problem that was addressed in the initial stages of the waste genera-
tion study was the difference between the waste hauler's definitions of
commercial waste and AB 939's definitions. Waste collected from apart-
ment buildings in the City are defined as commercial; however, these
same wastes are defined as residential in the regulations governing
AB 939. In order to comply with the requlations and to collect the most
useful information for planners, the study team estimated the quantity of
residential waste from apartment buildings that was collected from com-
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mercial routes and added that quantity to the amount collected from resi-
dential routes.

The waste disposal characterization was conducted using the draft Ameri-
can Society of Testing Materials (ASTM) method. Waste composition and
quantities were estimated based on the results of two one-week surveys.
In order to capture seasonal effects, the first survey was performed during
the dry summer season during the week of August 13 through 18, 1990,
and the second survey was conducted during the wet winter season dur-
ing the week of January 14 through 19, 1991.

Waste Quantity Investigations. The waste quantity investigation was
conducted concurrently with the waste composition study. During the two
one-week studies, scalehouse weight records were collected and summa-
rized according to waste source. Quantities for commercial routes that
also included apartment building waste were kept separately by route.
Waste quantities from those mixed commercial and residential routes were
then apportioned based on estimated weight and the apportioned quanti-
ties were added to the appropriate source category. Annual quantities
were estimated by linear extrapolation.

Waste Composition Investigation. A sampling schedule was developed
following the recommendations presented in the draft ASTM method and
in the AB 939 regulations. For each of the waste segments defined in the
study, a minimum number of samples was scheduled, based on the fol-
lowing assumptions:

1. Paper is the governing waste category for use in sampling
level-of-effort calculations.

2. The coefficient of variation (COV) for paper was assumed
to be 0.2 for residential waste, 0.3 for commercial and
industrial waste, and 0.5 for self-haul waste.

3. The desired precision level (8) is 0.15 (15 percent) at the
90 percent confidence level.

The minimum number of samples was calculated using the following
equation:
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where: n

minimum number of samples budgeted for the waste
segment

student's t statistic

—
i

Ccov Coefficient of Variation

(o4}
]

precision level

The results of the calculations to determine the minimum number of sam-
ples are presented in Table 2-1.

Waste composition was measured by sampling and sorting waste that
arrived at the City's landfill. During the first sampling period, a total of
66 samples were collected and sorted from the vehicle loads arriving at
the landfill, including 12 residential, 14 commercial, 15 industrial/roll-off,
and 25 self-haul samples. During the second sampling period, a total of
39 samples were ccllected and sorted including 20 residential and
19 commercial sample.. In addition, 37 industrial loads and 34 self-haul
loads were surveyed using a visual estimation technique.

Samples were generally collected from randomly selected vehicle loads.
The exceptions involved commercial route vehicle loads that also con-
tained significant quantities of waste from apartment buildings. Vehicle
loads that were selected at random and found to contain both commercial
and apartment building waste were either (1) abandoned and not sampled
or (2) sampled only in a portion entirely representative of either apartment
waste or commercial waste, but not both.

Waste loads identified for sampling and sorting were tipped in an area
adjacent to the active zone of filling. Each entire load from a compacting
vehicle was discharged in a linear pile. Sample collection followed the
requirements of the ASTM method, except that samples were not col-
lected by cleaving the sample from along the entire length of the pile.
Instead, samples were collected using a random grid sampling technique.
Each sample was taken from four to six random grid sections. The loca-
tion of the sampling was determined by a random number table, so that
approximately 1 cubic yard (or 200 to 400 pounds) was collected for sort-
ing. Samples were collected by hand. Large objects that would interfere
with sampling, such as furniture and appliances, were noted separately%
Since samples were collected outdoors on a soil surface, care was taken
to avoid introducing soil into the samples. The samples were then hand-
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sorted into the material categories listed in Table 2-2 and the net weights
determined. Definitions of the material categories are presented in
Appendix B.

Visual Surveys. Beginning with the second season's sampling effort,
waste composition for industrial and self-haul loads was estimated using a
visual technique. Since industrial and self-haul loads typically contain a
much smaller number of materials than are carried by residential and
commercial loads, visual estimation was used to more rapidly survey a
large number of vehicle loads. The visual technique was also useful for
industrial and self-haul loads due to the frequency of large objects in those
loads that cannot be sorted by hand. Using the visual technique, waste
composition was estimated in terms of weight percent, based on the same
list of material types as was used in the sorting effort.

2.3.3 Results

Waste Quantities. Results of the disposed of quantity investigation are
presented in Table 2-3. In addition to the disposed-of quantities from resi-
dential, commercial, industrial/roll-off, and self-haul wastes, a separate
quantity is listed for inent pavement materials that are currently being
delivered to the landfill and are separately accounted for by the City. A
summary of landfilled quantities yields a total of 115,255 tons annually,
which amounts to 11.0 pounds per person per day (based on an estimated
residential population of 57,336). Assuming an in-place landfill density of
1,200 Ib/yd3, the 115,225 tons would displace 192,042 ydS.

During the two 1-week sampling periods, approximately 10 tons of waste
were manually sorted from 105 vehicle samples. In addition, 71 vehicle-
loads were surveyed visually. The average weight percentages for com-
ponent materials found in residential, commercial, industrial/roll-off, and
self-haul waste are presented in Tables 2-4 through 2-11. The composi-
tion data are presented on a net (wet weight) basis and represent the
composition of the sampled refuse as it arrived at the landfill.

Waste Composition. The compositions presented in this report are com-
ponent proportions expressed as percentages. For each sorted sample,
the percentage of each component (e.g., newsprint) was calculated by
dividing the amount of the component by the total sample weight, and then
multiplying by 100. To avoid implying excessive precision, the resuits
have been rounded to the nearest 0.01 percent. As a result of rounding,
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the component proportions listed in the tables may not add up to exactly
100.0 percent.

A summary of waste composition data is presented in Table 2-12. The
average "disposed of" waste composition presented in the Table 2-12 was
computed by weighting the individual segment compositions by the
flowrate proportions listed in Table 2-3. In Table 2-13, annual waste
quantity estimates are presented for each segments by material type.

Seasonality. A comparison of the results of the summer and winter waste
characterization studies yields a higher estimate of annual landfilled quan-
tities using January data (116,482 tons) vs. August data (114,029 tons).
These two studies indicate a seasonal variation of +1.1 percent of the
mean value.

A seasonal comparison of the proportion of yard waste (the waste cate-
gory that is often cited as an indicator of seasonality) indicates an annual
average of 8.65 percent in Palo Alto's waste stream, with a higher propor-
tion during the summer season (9.1 percent), and a lower proportion dur-
ing the winter season (8.2 percent). Although a seasonal difference in the
proportion of yard waste in the waste stream is discernable from the data,
the difference is only approximately +5 percent of the mean value. Sea-
sonal differences in waste composition may occur for materials other than
yard waste; however, the differences are not so large as to be statistically,
significant at the 90 percent level.

2.4 Solid Waste Diversion Characterization

2.4.1 Objective of the Study

The objective of the waste diversion characterization study is to determine
the quantity and types of materials that are currently being diverted from
permitted solid waste disposal facilities. The diversion quantities reflect
the amount of materials that are generated in the City and diverted from
the landfill via source reduction, recycling, and composting. Only those
materials normally disposed of at permitted solid waste landfills, repre-
senting at least 0.001 percent of the waste stream, count towards diver-
sion. It is essential to document the existing level of waste reduction in
order to determine what type of programs need to be implemented to
reach state mandated diversion rates of 25 percent by 1995 and
50 percent by 2000.
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2.4.2 Current Solid Waste Diversion Practices

The flow of materials diverted from the waste stream is more complex than
that for materials destined for landfilling. This complexity occurs because
the various materials follow different routes of collection and processing
and are handled by many different operators. There are two California
redemption centers, a curbside collection program for recyclables and
yard waste, a drop-off center at the landfill, a City-sponsored office paper
collection program, a cardboard collection program, a privately run bar and
restaurant glass collection program, a non-profit program specializing in
magazine recycling, and another non-profit program which collects news-
papers and California redemption value recyclables. In addition, many
private collectors divert paper, plastic, glass, metals and organic material.

The various diversion programs are described in Sections 3, 4, 5, and 6 of
this document.

2.4.3 Methodology

The solid waste diversion characterization used a multi-prong approach to
estimate the quantity and types of materials that were diverted from dis-
posal in the City in 1980. Waste diversion data were obtained by (1) a
survey of commercial and industrial businesses, (2) a survey of collectors
and processors of recyclable materials, (3) a review of City data, and
(4) telephone interviews to develop a comprehensive accounting of mate-
rials diverted form the waste stream. Records from City-sponsored collec-
tion programs (curbside, drop-off, office paper, and cardboard collection)
provided data on the residential waste stream and a portion of the com-
mercial waste stream.

Mail Survey. Since the City has no business licenses from which to gen-
erate a list of businesses to survey, the study team developed the mailing
list from a variety of sources. These consisted of the Palo Alto Chamber
of Commerce, the Santa Clara County Commerce and Industry Directory,
the Peninsula Industrial and Business Association, and telephone listings
of schools, landscapers, and nurseries. A copy of the survey forms is pre-
sented in Appendix C. A total of 691 businesses and 89 private collectors
of recyclables were sent surveys; information was collected from
30 percent and 17 percent of these populations, respectively.

Cross Checking. To avoid double counting, the material flow was
charted for each waste type. The survey requested that (1) the generators
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report the collectors of their recyclables, and (2) the City identify the pur-
chasers of their recyclable material. Data from generators that reported
collectors for a waste type were eliminated from tabulation when those
collectors also reported data for that same waste type. This approach was
based on the assumption that the collectors' weight records were more
accurate. The purchasers of the City recyclables who also reported data
were contacted to clarify the source of their data. This approach allowed
material to be counted only once and quantities to be determined with the
best available data.

Source reduction data were obtained through a survey which accompa-
nied the business recycling survey and through telephone and fax com-
munication with a large diaper service operating in the city. Surveys doc-
umented the use of double-sided photocopying by requesting the percent-
age of two-sided copies made and the total amount of paper purchased
yearly. A large number of businesses reported substituting ceramic coffee
mugs for disposable cups, but there were insufficient data to quantify this
activity.

Conversion Factors. Survey data reported as volumes were converted
to weight using conversion factors from The National Recycling Coalition
Measurement Standards and Reporting Guidelines, October 31, 1989, as
shown in Appendix D, in addition to conversion factors obtained during the
waste disposal characterization.

2.4.4 Results

The results of the waste diversion characterization reflect a conservative
estimate of 17.5 percent. The data from the City records and from the
surveys were assumed to be the total diversion characterization for the
City; there was no extrapolation. The results of the diversion char-
acterization are presented in Table 2-14 for the residential waste stream,
and in Table 2-15 for the commercial/industrial waste stream. The quanti-
ties listed in these tables are estimates in annual tons for 1990. A brief
discussion of the results is presented below.

Source Reduction. The surveys indicate that a total of 561 tons were
source reduced in the City. A total of 447 tons of single-use diapers were
diverted from the Palo Alto residential waste stream in 1990 through the
use of reusable cotton diapers. The diaper service operating in the City:
estimated a weekly total diversion of 8.6 tons as a result of cotton diaper
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usage, assuming 4,500 single-use diapers per ton of garbage.! The com-
pany reported serving about half of the Palo Alto cotton diaper market or
360 households, with 14 of these having 2 children in diapers, each using
S0 diapers per week. In addition, the company reported serving one day
care facility that uses 600 diapers per week. Therefore, the total market
for cloth diapers is estimated as 2 [(360+14) 50+600] 52 = 2,007,200 per
year. Dividing this number of diapers by 4,500 disposable diapers per ton
yields an estimate of 447 tons per year that are source reduced. With
approximately 2,880 births annually in Palo Alto, there are approximately
7,200 children of diaper age. This results in an annual generation of 18.7
million diapers. This indicates that cloth diapers account for roughly
10 percent of the total diaper market.

A total of 114tons of paper from commercial sources were source
reduced. The surveys reported a total of 279.6 tons of paper purchased
and percentages of two-sided copies made ranging from less than
1 percent to 100 percent. Each company's reported amount of paper pur-
chased was multiplied by the percentage of two-sided copies reportedly
made; the sum of each of those results was then calculated.

Residential Recycling. Based on (1) the survey of recyclers and (2) data
on the City's recycling program, an estimated 7,753 tons of solid wastes
were diverted by the City in 1990 by residential recycling programs.
These programs include (but are not limited to) curbside recycling
(6,470 tons), drop-off center recycling (776 tons), and AB 2020 (California
redemption) programs (60 tons). The estimated amounts by material type
are listed separately in Table 2-14 for the various residential programs.

Commercial/Industrial Recycling. The total estimate for commer-
ciallindustrial recycling was 5,758 tons. The City commercial/industrial
recycling programs divert 658 tons, including cardboard, white ledger
paper, metals, and special wastes. The private collectors account for
5,100 tons. This amount was reported primarily by collectors, with the
remainder being reported by the waste generating companies surveyed.

Composting Program. Based on the results of the two one-week sur-
veys, an estimated 10,810 tons of yard wastes were collected at the land-
fill for composting. This data include 5,454 tons collected by the curbside

1 Lehrburger, C. "Diapers in the Waste Stream," Beaudry Communications, Washington
D.C., December 1988.
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collection program, as well as 5,356 tons delivered directly to the landfill
composting area.

Quantities Diverted and Disposed. Table 2-16 lists, by waste category.
the estimated quantities of materials that are currently being diverted and
disposed of. The table indicates a total waste stream flow rate of
139,690 tons per year for the City of Palo Alto and a total diversion rate of
17.5 percent. Summarized in graphical form in Figure 2-1 is the waste
composition generated in Palo Alto in 1990.

2.5 Solid Waste Generation Projections

The planning guidelines for preparing solid waste generation studies
require a forecast of solid waste to be generated with Palo Alto and that
portion to be diverted and disposed of. A 15-year projection is specified
following local adoption of the SRRE. Since the SRRE is due in 1991, the
forecast period extends to the year 2005.

The planning guidelines specify acceptable sources of information on
which to base forecasts. From the list of acceptable sources, Palo Alto
elected to base projected growth in waste generation on the State
Department of Finance's forecast for population growth. The Department
of Finance projects a population growth rate of 1 percent per year.
Assuming no change in the rate of waste generation per person, the study
team has projected a growth rate in the waste stream of 1 percent per
year.

Waste generation projections are presented in Tables 2-17 and 2-18.
Table 2-17 presents projections of waste diverted and disposed of, assum-
ing continuation of current programs. Table 2-18 presents projections
based on assuming implementation of the programs selected in the
SRRE.

2.6 Waste Generation Analysis

2.6.1 Introduction

The solid waste generation analysis undertaken for the City was based on
the results of the solid waste generation study. It identified the quantities
-of materials generated in the City of Palo Alto, by waste category, that are
currently being diverted and disposed.
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The waste generation analysis contains a list of the materials that are cur-
rently being disposed of that will be diverted through the programs identi-
fied in Sections 4 through 7 of the SRRE. The materials which will not be
diverted from disposal and a justificatio~ of why are also included.

2.6.2 Quantities Diverted and Disposed

Table 2-16 lists, by waste category, the quantities of materials that are cur-
rently being diverted and disposed. Only those materials that are defined
by AB 939 as "solid waste" are included in the quantities. Some special
waste generated in Palo Alto are not considered as "solid waste"
under AB 939. Therefore, those quantities are not shown in the table.

2.6.3 Materials Targeted for Diversion

The following is a list of materials that are currently disposed of in Palo
Alto that are targeted for potential through the diversion programs
identified in the Source Reduction, Recycling, Composting, and Special
Wastes components (Sections 4 through 7). Only those materials that can
be counted towards the AB 939 diversion mandates are shown.

Paper: Metals:
corrugated containers aluminum cans
mixed paper other ferrous
newspaper non-ferrous, incl. alum. scrap
high-grade ledger paper bi-metal containers
white goods

steel food and bev. cans

Plastics: Other organics:
polystyrene yard waste
PET containers tires/rubber
HDPE containers wood wastes

textiles/leather

Glass: Other wastes:
CA Redemption Value iner solids
other recyclable glass
refillable beverage containers
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2.6.4 Materials Targeted for Disposal

The following list identifies the materials that are currently being disposed
of in Palo Alto that will not be diverted from disposal by the programs
identified in Sections 4 through 7. The programs identified in Sections «
through 7 do not target the following list of materials because (1) the mate-
rials are nonrecyclable, (2) the quantity being disposed of is insignificant,
or (3) there is no market (existing or future). Only those materials that
qualify as solid waste under AB 939 are shown.

Paper: Glass:

other paper other non-recyclable glass
Plastics: Other organics:

film plastics food waste

other plastics
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Table 2-1
Calculation of Sampling Level of Effort

Assumed Parameters

Waste Number of Samples
Segment b t1 cov n
Residential 0.15 1.87 0.2 7
Commercial/Industrial 0.15 1.77 0.3 13
Self-Haul 0.15 1.67 0.6 45

1. Student's t-statistic.
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Table 2-2
Waste Types For Sampling

PAPER GLASS
Corrugated CA Redemption Value
Newspaper Refiliable bev. containers
High grade paper Other recyclable glass
Mixed paper Other non-recyclable glass
Magazines

Other paper (non-recyclabie)

PLASTICS METALS
HDPE containers Aluminum cans

PET containers Aluminium scrap
Film plastics Tin cans
Polystyrene foam Ferrous metals
Other plastics Bi-metal cans
Non-ferrous
White goods
YARD WASTES OTHER WASTES
Grass, leaves Misc. inorganics
Branches, brush HHW
Appliances
OTHER ORGANICS SPECIAL WASTES
Food waste
Tires/rubber
Wood
Agri. Crop Residue
Manure
Textiles/leather
Diapers

Misc. organics
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Table 2-3
Summary of Waste Disposal Quantities
City of Palo Alto (1990)

Tons Tons

Per Per
Source Day-7 (1) Year Percent
Residential ' 57.7 21,069 183
Commercial 95.7 34,933 30.3
Industrial/Roll-off 88.5 32,310 28.0
Self-Haul 19.0 6,953 6.0
City/CIP (2) 54.8 19,990 17.3
Total 315.8 115,255 100.0

1. Based on a 7-day week.
2. Capital Improvement Programs




Table 2-4

Statistical Summary of Waste Disposal Composition

City of Palo Alto-Residential Waste-Study {August 1990)

Samples collected =12 Sample 90%
Average Standard Confidence
Composition Deviation Interval
Component (weight percent) (percent) (+/-percent)
PAPER: (total) 54.84
. OCC/Kraft 5.70 11.58 6.00
Mixed paper 23.31 13.27 6.86
Newspaper 5.29 5.10 2.65
High Grade 3.7 6.99 3.62
Other Paper 16.84 13.37 6.93
PLASTICS: (total) 9.52 |
HDPE 0.78 1.14 0.59
PET 0.70 1.84 0.96
Film 4.10 3.38 1.75
Polystyrene 0.60 0.45 0.
Other Plastics 3.34 2.91 1.9
GLASS: (total) 3.10 |
Refillable Beverage 0.41 0.98 0.51
CA Redemption Value 0.45 0.63 0.33
Other Recyclable 0.90 0.98 0.51
Other Non-Recyclable 1.32 2.07 1.07
METALS: (total) 3.12
Aluminum Cans 0.52 0.75 0.39
Bi-metal containers 0.03 0.09 0.05
Ferrous metals and tin cans 1.67 1.17 0.61
Non-ferrous 0.91 2.36 1.
White goods 0.00 0.00 0.00
YARD WASTE: (total) 13.27 13.27 9.33 4.84
OTHER ORGANICS: (total) 14.82
Food 8.60 7.08 3.67
Tires/Rubber 0.56 1.57 0.81
Wood 3.18 5.38 2.79
Agri. Crop Residues 0.00 0.00 0.00
Manure 0.00 0.00 0.00
Textiles/Leather 2.47 3.70 1.92
OTHER WASTES: (total) 1.34
Inert Solids 0.68 2.10 1.09
Hazardous Waste 0.66 1.97 1.02
|
SPECIAL WASTES: (total) 0.00 {
Ash 0.00 0.00 0.00
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.p0
Asbestos 0.00 0.00 0.00
Auto shredder waste 0.00 0.00 0.00
Auto bodies 0.00 0.00 0.00
Stuffed furn./Mattresses 0.00 0.00

TOTAL

100.00
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Table 2-5

Statistical Summary of Waste Disposal Composition
City of Palo Alto-Commercial Waste-Study (August 1990)

Samples collected= 18 Sample 90%
Average Standard Confidence
Composition  Deviation interval
Component (weight percent)  (percent) (+/-percent)
PAPER: (total) 40.16
OCC/Kraft 6.57 4.73 1.94
Mixed paper 17.06 15.53 6.37
Newspaper 413 3.27 1.34
High Grade 6.19 11.12 0.00
Other Paper 5.86 9.64 3.95
PLASTICS: (total) 9.55
HDPE 1.32 1.94 0.80
PET 0.06 0.13 0.05
Film 3.41 4.34 1.78
Polystyrene 0.69 0.94 0.38
Other Plastics 4.07 4.98 2.04
GLASS: (total) 2.43
Refillable Beverage 0.00 0.00 0.00
CA Redemption Value 1.16 1.67 0.69
Other Recyciable 0.44 1.16 0.47
Other Non-Recyclable 0.84 1.81 0.74
METALS: (total) 7.66
Aluminum Cans 0.30 0.38 0.16
Bi-metal containers 0.22 0.75 0.31
Ferrous metals and tin cans 5.58 8.83 3.62
Non-ferrous 0.19 0.53 0.22
White goods 1.37 0.00 0.00
YARD WASTE: (total) 14.83 14.83 27.17 11.14
OTHER ORGANICS: (total) 19.06
Food 4.87 4,95 2.03
Tires/Rubber 0.77 1.83 0.75
Wood 5.44 10.43 4.28
Agri. Crop Residues 0.00 0.00 0.00
Manure 0.00 0.00 0.00
Textiles/Leather 7.97 23.85 9.78
OTHER WASTES: (total) 6.30
Inert Solids 6.23 17.51 7.18
Hazardous Waste 0.08 0.20 0.08
SPECIAL WASTES: (total) 0.00
Ash 0.00 0.00 0.00
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge ©.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto shredder waste 0.00 0.00 0.00
Auto bodies 0.00 0.00 0.00
Stuffed furn./Mattresses 0.00 0.00 0.00
TOTAL 100.00



Table 2-6
Statistical Summary of Waste Disposal Composition
City of Palo Alto-Industrial Waste-Study (August 1980)

Samples Collected = 11 Sample 90%
Average  Standard Confidence
Composition  Deviation Interval
COMPONENT (weight percent)  (percent) (+/- percent)
PAPER: (total) 22.55
OCC/Kraft 7.25 0.10 5.46
Mixed paper 7.92 0.17 9.23
MNawspaper 2.56 0.07 3.63
High Grade 1.93 0.06 3.21
Other Paper 2.90 0.05 2.62
PLASTICS: (total) 6.38
HDPE 0.00 0.00 0.00
PET 0.05 0.00 0.09
Film 2.42 0.04 213
Polystyrene 2.25 0.07 3.61
Other Plastics 1.65 0.03 1.54
GLASS: (total) 1.37
Refillable Beverage 0.01 0.00 0.01
CA Redemption Value 0.09 0.00 0.15
Other Recyclable 0.08 0.00 0.15
Other Non-Recyclable 1.18 0.02 1.26
METALS: (total) 19.73
Aluminum Cans 0.06 0.00 0.08
Bi-metal containers 0.00 0.00 0.00
Ferrous metals and tin cans 18.43 0.25 13.55
Non-ferrous 1.23 0.04 2.12
White goods 0.00 0.00 0.00
YARD WASTE: (total) 1.97 1.97 0.05 2.48
OTHER ORGANICS: (total) 32.14
Food 0.42 0.01 0.76
Tires/Rubber 0.00 0.00 0.00
Wood 29.16 0.31 16.76
Agri. Crop Residues 0.00 0.00 0.00
Manure 0.00 0.00 0.00
Textiles/Leather 2.56 0.05 2.55
OTHER WASTES: (total) 15.88
Inert Solids 15.80 0.32 17.45
Hazardous Waste 0.07 0.00 0.13
SPECIAL WASTES: (total) 0.00
Ash 0.00 0.00 0.00
Sewage Siudge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto shredder waste 0.00 0.00 0.00
Auto bodies 0.00 0.00 0.00
Stuffed furn./Mattresses 0.00 0.00 0.00

TOTAL 100.00




[

Statistical Summary of Waste Disposal Composition
City of Palo Alto-Self Haul Waste-Study (August 1990)

Tabie 2-7

Samples coliected = 26 Sample 90%
Average Standard Confidence
Composition Deviation Interval
COMPONENT {(weight percent) (percent) (+/-percent)
PAPER: (total) 2.56
QCC/Kraft 0.85 3.80 1.51
Mixed paper 0.66 2.40 0.95
Newspaper 0.12 0.53 0.21
High Grade 0.00 0.00 0.00
Other Paper 0.93 3.30 1.31
PLASTICS: (total) 3.73
HDPE 0.00 0.00 0.00
PET 0.01 0.06 0.03
Film 0.19 0.85 0.34
Polystyrene 0.36 1.62 0.64
Other Plastics 3.16 14.16 5.62
GLASS: (total) 0.05
Refillable Beverage 0.00 0.00 0.00
CA Redemption Value 0.00 0.00 0.00
Other Recyctable 0.00 0.00 0.00
Other Non-Recyciable 0.05 0.22 0.09
METALS: (total) 13.89
Aluminum Cans 0.02 0.1 0.04
Bi-metal containers 0.00 0.00 0.00
Ferrous metals and tin cans 12.79 29.38 11.66
Non-ferrous 1.07 3.70 146.75
White goods 0.00 0.00 0.00
YARD WASTE: (total) 18.26 18.26 37.67 14.95
OTHER ORGANICS: (total) 38.00
Food 0.80 3.56 1.41
Tires/Rubber 0.00 0.00 0.00
Wood 18.25 31.12 12.35
Agri. Grop Residues 0.00 0.00 0.00
Manure 0.00 0.00 0.00
Textiles/Leather 18.95 42.30 16.79
0.00
OTHER WASTES: (total) 23.52
Inert Solids 23.52 46.17 18.33
Hazardous Waste 0.00 0.00 0.00 .
SPECIAL WASTES: (total) 0.00
Ash 0.00 0.00 0.00
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto shredder waste 0.00 0.00 0.00
Auto bodies 0.00 0.00 0.00
Stuffed furn./Mattresses 0.00 0.00 0.00
TOTAL : 100.00



Statistical Summary of Waste Disposal Composition
City of Palo Alto-Residential Waste-Study (January 1991)

Table 2-8

Samples collected = 20 Sample 90%
Average Standard Confiden
Composition Deviation Interva
Material (weight percent)  {percent) (+/- percent]
Paper: (total) 42.67 8.87 34
OCC/Kraft 6.23 3.28 1.27
Magazines 4.64 3.90 1.51
Mixed Paper 16.64 6.29 243
Newsprint 5.37 2.90 1.12
High Grade 2.55 235 0.91
Other Paper 7.24 3.45 133
Plastic: (total) 8.90 2.93 1.1
HDPE 0.86 0.48 0.1
PET 0.32 0.23 0.0
Film 3.30 1.38 0.53
Polystyrene Foam 0.72 1.08 0.42
Other Plastic 3.70 1.98 0.77
Glass: (total) 5.17 3.38 1.31
Refillable Beverage 0.1 0.51 0.23‘
CA Redemption Value 1.29 1.48 0.57
Other Recyclable 3.48 3.21 1.24
Other Non-Recyclable 0.28 0.42 o.1§
|
Metals: (total) 6.71 5.98 2.31
Aluminum Cans 0.28 0.26 0.10
Other Aluminum 0.50 0.58 0.23
Bi-metal Cans 0.07 0.31 0.12
Steel Food & Bev. Cans 2.04 1.22 0.47
Other Ferrous 2.29 3.98 1.54
Other Non-ferrous 0.54 1.14 0.44
White Goods 0.98 4.39 1.71
Yard Waste: (total) 7.86 7.63 2.9
Leaves and Grass 7.45 7.7 2.94
Branches and Brush 0.42 1.14 0.44;
Other Organics: (total) 26.63 10.04 3.88
Food 14.54 6.83 264
Rubber/Tires 0.86 1.83 0.71
Wood 2.84 5.62 2.18
Agri. Crop Residue 0.08 0.35 0.14
Manure 0.00 0.00 0.00
Textiles/Leather 3.45 3.16 122
Diapers 2.59 2.80 1.08
Other Organics 228 220 0.85
|
Other Waste: (total) 0.97 1.86 0.72
Inert Solids 0.85 1.69 0.65
Hazardous Waste 0.07 0.12 0.05
Appliances 0.04 0.18 0.07
Special Wastes: (total) 1.09 4.86 188|
Ash 0.00 0.00 0.00
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto Shredder Waste 0.00 0.00 0.00
Auto Bodies 1.09 4.86 1.88
Stuffed Furn./Mattresses 0.00 0.00 0.00

Total

100.00
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Table 2-9

Statistical Summary of Waste Disposal Composition
City of Palo Alto-Commercial Waste-Study (January 1991)

Sampies collected = 19 Sample 90%
Average Standard Confidence

Composition Deviation Interval

Material (weight percent) {percent) (+/- percent)
Paper: (total) 55.53 12.51 4.97
OCC/Kraft 10.93 6.46 2.57
Magazines 5.19 4.29 1.70
Mixed Paper 13.04 4.76 1.89
Newsprint 522 3.12 1.24
High Grade 11.35 7.95 3.16
Other Paper 9.80 4.15 1.65
Plastic: (total) 10.53 6.20 2.46
HDPE 0.58 0.93 0.37
PET 0.13 0.25 0.10
Film 2.84 1.71 0.68
Polystyrene Foam 1.23 1.78 0.71
Other Plastic 5.74 5.37 2.13
Glass: (total) 412 4.84 1.92
Refillable Beverage . 0.00 0.00 0.00
CA Redemption Value 1.75 1.93 0.77
Other Recyclable 2.16 3.95 1.57
Other Non-Recyclable 0.21 0.35 0.14
Metals: (total) 2.59 1.67 0.66
Aluminum Cans 0.35 0.31 0.12
Other Aluminum 0.29 0.37 0.15
Bi-metal Cans 0.00 0.01 0.01
Steel Food & Bev. Cans 0.83 0.86 0.34
Other Ferrous 0.89 1.07 0.43
Other Non-ferrous 0.23 0.83 0.33
White Goods 0.00 0.00 0.00
Yard Wastes: (total) 4.59 6.69 2.65
Leaves and Grass 3.88 6.39 2.53
Branches and Brush 0.72 3.12 1.24
Other Organics: (total) 18.99 11.07 439
Food 9.70 7.53 2.99
Rubber/Tires 1.38 2.54 1.01
Wood 4.19 6.49 2.57
Agri. Crop Residue 0.00 0.00 0.00
Manure 0.00 0.00 0.00
Textiles/Leather 0.72 0.98 0.39
Diapers 0.68 1.30 0.52
Other Organics 2.34 3.95 1.57
Other Wastes: (total) 1.56 3.97 1.58
inert Solids 0.74 1.46 0.58
Hazardous Waste 0.01 0.02 0.01
Appliances 0.81 3.49 1.38
Special Wastes: (total) 2.09 7.39 2.93
Ash 0.00 0.00 0.00
Sewage Siudge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto Shredder Waste 0.00 0.00 0.00
Auto Bodies 2.09 7.39 293
Stuffed Furn./Mattresses 0.00 0.00 0.00

Total 100.00



Table 2-10

Statistical Summary of Waste Disposal Composition
City of Palo Alto-Industrial Waste-Study (January 1991)

Samples collected = 37 Sample 90%
Average Standard Confidence
Composition Deviation Interval
Material (weightpercent) _ (percent) (+/- @rcent)
Paper: (total) 10.72 21.33
OCC/Kraft 7.54 16.68 4 E
Magazines 0.03 0.16 c
Mixed Paper 0.96 223 ¢ 4
Newsprint 0.08 0.36 ¢ J
High Grade 0.35 1.67 18
Other Paper 1.76 5.43 -.50
Plastic: (total) 4.33 8.02 221
HOPE 0.08 0.36 0.19
PET 0.00 0.00 0.0
Film" 0.45 1.16 0.3%
Polystyrene Foam 0.26 0.93 0.2
Other Plastic 3.54 7.1 1.96
Glass: (total) 0.04 0.18 0.08
Refillable Beverage 0.00 0.00 0.00
CA Redemption Value 0.01 0.08 0.02
Other Recyclable 0.00 0.00 0.00
Other Non-Recyclable 0.03 0.16 0.05
Metals: (total) 6.95 12.28 33
Aluminum Cans 0.00 0.00 0.0
Other Aluminum 0.00 0.00 0.0
Bi-metal Cans 0.00 0.00 0.0
Steel Food & Bev. Cans 0.89 4.94 1.3}
Other Ferrous 6.03 11.73 3.24
Other Non-ferrous 0.03 0.16 0.05
White Goods 0.00 0.00 0. 00
Yard Wastes: (total) 13.11 29.04 8.0
Leaves and Grass 2.16 8.86 24
Branches and Brush 10.95 28.52 7.
Other Organics: (total) 30.03 28.49 7.8
Food 0.00 0.00 0.00
Rubber/Tires 2.65 11.53 3.18
Wood 24.87 28.24 7.80
Agri. Crop Residue 0.00 0.00 0.00
Manure 0.00 0.00 0.0
Textiles/Leather 2.38 10.04 27
Diapers 0.00 0.00 0.0
Other Organics 0.14 0.82 0.2
|
Other Wastes: (total) 33.45 35.57 9.82
Inert Solids 33.42 36.20 10.0p
Hazardous Waste 0.00 0.00 0.00
Appliances 0.03 0.16 0.05
Special Wastes: (total) 1.38 1.81 0. 50
Ash 0.00 0.00 o.op
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0. go
Auto Shredder Waste 0.00 0.00 0
Auto Bodies 0.30 1.81 0. 30
__Stuffed Furn./Mattresses 1.08 5.16 2
Total 100.00




Table 2-11

Statistical Summary of Waste Disposal Composition
City of Palo Alto-Self Haul Waste-Study (January 1991)

Samples coliected = 34 Sample 90%
Average Standard Confidence
Composition Deviation Interval
Material (weight percent) {percent) (+/- percent)
Paper. (total) 7.53 19.70 574
OCC/Kraft 3.17 8.41 245
Magazines 0.02 0.08 0.02
Mixed Paper 4.03 16.29 4.75
Newsprint 0.08 0.34 0.10
High Grade 0.03 0.14 0.04
Other Paper 0.20 0.88 0.26
Plastic: (total) 3.24 11.28 3.29
HDPE 0.01 0.03 0.01
PET 0.00 0.02 0.00
Film 0.33 1.12 0.33
Polystyrene Foam 0.09 0.37 0.11
Other Plastic 2.81 11.26 3.28
Glass: (total) 0.20 0.88 0.26
Refillable Beverage 0.00 0.00 0.00
CA Redemption Value 0.03 0.14 0.04
Other Recyclable 0.02 0.08 0.02
Other Non-Recyclable 0.15 0.86 0.25
Metals: (total) 2.88 8.61 2.51
Aluminum Cans 0.00 0.02 0.01
Other Aluminum 0.00 0.00 0.00
Bi-metal Cans 0.02 0.08 0.02
Steel Food & Bev. Cans 0.01 0.03 0.01
Other Ferrous 2.85 8.62 2.51
Other Non-ferrous 0.00 0.00 0.00
White Goods 0.00 0.00 0.00
Yard Wastes: (total) 36.91 42.50 12.39
Leaves and Grass 9.48 24,74 7.21
Branches and Brush 27.42 41.22 12.02
Other Organics: (total) 24.10 35.25 10.28
Food 2.35 12.85 3.75
Rubber/Tires 0.38 1.78 0.52
Wood 17.75 34.29 10.00
Agri. Crop Residue 0.00 0.00 0.00
Manure 0.88 5.14 1.50
Textiles/Leather 1.52 4.38 1.28
Diapers 0.02 0.08 0.02
Other Organics 1.20 5.23 1.52
Other Wastes: (total) 13.13 37.53 10.94
Inert Solids 13.13 31.65 9.23
Hazardous Waste 0.00 0.01 0.00
Appliances 0.00 0.00 0.00
Special Wastes: (total) 12.00 22.72 6.62
Ash 0.00 0.00 0.00
Sewage Sludge 0.00 0.00 0.00
Industrial Sludge 0.00 0.00 0.00
Asbestos 0.00 0.00 0.00
Auto Shredder Waste 0.00 0.00 0.00
Auto Bodies 5.97 22.72 6.62
Stuffed Furn./Mattresses 6.03 23.86 6.96
Total 100.00
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Disposed Of And Diverted Quantities Projection

Table 2-17

With Current Diversion Programs

Projected Annual Annual Waste % Waste Total Annual
Growth Waste Diverted from Diverted Refuse
Rate* Generated Landfilling Disposed
Year (%) (tons) { tons) (tons)
1990 1.00 139,690 24,435 17.5 115,255
1991 1.00 141,087 24,690 17.5 116,397
1992 1.00 142,498 24,937 17.5 117,561
1993 1.00 143,923 25,186 17.5 118,736
1994 1.00 145,362 25,438 175 119,924
1995 1.00 146,816 25,693 175 121,123
1996 1.00 148,284 25,950 175 122,334
1997 1.00 149,767 26,209 175 123,557
1998 1.00 151,264 26,471 175 124,793
1999 1.00 152,777 26,736 17.5 126,041
2000 1.00 154,305 27,003 175 127,301
2001 1.00 155,848 27,273 17.5 128,574
2002 1.00 157,406 27,546 175 129,860
2003 1.00 158,980 27,822 175 131,159
2004 1.00 160,570 28,100 17.5 132,470
2005 1.00 162,176 28,381 17.5 133,795




Disposed Of And Diverted Quantities Projection

Table 2-18

With SRRE Implementation

Projected Annual Annual Waste % Waste Total Annual
Growth Waste Diverted from Diverted Refuse
Rate* Generated Landfilling Disposed

Year (%) (tons) { tons) (tons)
1990 1.00 139,690 24,435 17.5 115,255
1991 1.00 141,087 41,903 29.7 99,184
1992 1.00 142,498 50,444 354 92,054
1993 1.00 143,923 66,348 46.1 77,574
1994 1.00 145,362 68,029 46.8 77,333
1995 1.00 146,816 69,884 476 76,931
1996 1.00 148,284 76,070 513 72,214
1997 1.00 149,767 76,830 513 72,936
1998 1.00 151,264 77,599 51.3 73,666
1999 1.00 152,777 78,375 51.3 74,402
2000 1.00 154,305 79,158 513 75,146
2001 1.00 155,848 79,950 51.3 75,898
2002 1.00 157,406 80,749 51.3 76,657
2003 1.00 158,980 81,557 51.3 77,423
2004 1.00 160,570 82,372 51.3 78,198
2005 1.00 162,176 83,196 51.3 78,980
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3 SOURCE REDUCTION COMPONENT

3.1 Introduction

Assembly Bill 939 places source reduction at the top of the integrated
waste management hierarchy. Unlike recycling, composting, disposal,
and transformation (the other constituents of an integrated waste man-
agement system), source reduction activities work to reduce or prevent the
generation of solid wastes that must be managed by an integrated waste
management system. Source reduction, when considered beyond its
effect on solid waste, can also conserve resources and energy, and re-
duce land, air, and water impacts.

Source reduction activities fall into some broad categories, including
+ decreased consumption
* reduced material weight and volume
* material reuse
+ increased product durability

Table 3-1 lists some examples of decreased consumption and material
reuse. Recycled materials use normally refers to purchasing materials
that have been produced with some content of recycled materials. Using
products with a recycled materials content can reduce the amount of virgin
materials entering the integrated solid waste management system.

For source reduction to be effective, production, packaging, and con-
sumption practices must change. Only a few production and packaging
practices can probably be changed at the local level; such changes com-
monly require actions at a state or national level. In contrast, however,
changes to consumption patterns must begin at the local level. Changes
in consumption patterns may, in the long term, also affect production and
packaging practices.

Source Reduction
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This component presents source reduction objectives for the City of Palo
Alto, evaluates alternatives that may be used to achieve those objectives,
and identifies a plan of action that will be used by the City of Palo Alto to
address source reduction.

3.2 Objectives

The source reduction objectives selected by the City of Palo Alto have
been developed to meet the goal of reducing the amount of solid waste
being generated in the City. These objectives apply to both the short-term
planning period (1991-1995) and the medium-term planning period (1996-
2000). Through the following objectives, Palo Alto can expect to divert up
to 1.0 percent of its total wastestream:

+ reduce the use of nonrecyclable materials

+ replace disposable materials and products with reusable
materials and products

* reduce packaging

- purchase repaired or repairable products

+ purchase durable products

 encourage product substitution toward less toxic materials

+ increase the efficiency of materials use in the commercial
and industrial sectors

» promote backyard or on-site composting

Target waste types for source reduction have been identified based on
(1) the results of the Solid Waste Generation Study, (2) the effectiveness
of meeting the source reduction objectives, and (3) criteria that include the
volume and weight of the material; the hazard created by the material;
materials, products, or packages made of nonrenewable resources; and
the recyclability of the material.

+ packaging materials, including plastics (film and LDPE)
and paper products (corrugated and other)

+ construction materials, including concrete, asphalt,
lumber, metals, and other inert solids

Source Reduction
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+ single-use products, including disposable diapers, plastic
and paper cups, plastic and paper utensils, office
supplies, and personal care products

« repairable products, including appliances and electronic
goods

* paper, including office paper and mixed waste paper such
as paper napkins, disposable bags, and nonrecyclable
junk mail

» yard waste, including grass clippings, leaves, branches,
and brush

Alternative source reduction activities, targeting the above waste types,
are evaluated in Section 3.4 based on their effectiveness in meeting the
source reduction objectives.

1.3 Existing Conditions Description

This section describes the current source reduction activities in the City of
Palo Alto, including the City's waste audit program, junk mail survival
packet, composting public information, backyard composting workshops,
procurement practices, private business source reduction activities, and
national source reduction efforts. The existing source reduction diversion
rate is 0.41 percent. The quantitative effectiveness of most current source
reduction activities is difficult to assess because records and data are not
available. The description of existing conditions for some source reduction
activities is therefore qualitative.

3.3.1 Waste Audit Program

The City of Palo Alto, through the Public Works Department, offers free
waste auditing services to private businesses in the City. The auditing
services are designed to evaluate a business for recycling and source
reduction potentials, and to provide implementation assistance. In 1989,
the City mailed information regarding the waste audit program to busi-
nesses in the City . Few companies have since contacted the City with a
waste audit service request. A reminder of the waste audit services avail-
able from the City was included in a recent recycling brochure mailed to
businesses in the City.
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An average of one waste audit per month is currently performed by the
City. Both a lack of requests and City staffing have prevented implemen-
tation of the waste audit program on a large scale. Additional promotion of
the program and increased City staffing could increase the effectivenes:
of this program.

3.3.2 Package Labeling Campaign (Discontinued)

During the 1970s, Palo Alto implemented a program designed to reduce
the amount of MSW generated by households in the community. The pro-
gram, through labeling and posters at local grocery stores, encouraged
consumers to purchase durable and reusable products. The program was
undertaken by city officials, a chain of four Co-op grocery stores, and the
Community Association for the Retarded. The program was discontinued
after an approximately 3-month period because not enough volunteers
were available.

3.3.3 Junk Mail Survival Packet

The City of Palo Alto, in cooperation with the Palo Aito War on Waste, a
Citizens' Advisory Committee, devised a junk mail reduction strategy that
was designed to provide residents with a means of reducing the amount of
junk mail they received. The junk mail survival packet, advertised through
a City utility bill mailing, is available on request. Residents must only pro-
vide a self-addressed stamped envelope to the City to receive the packet.

3.3.4 Composting Public Information

The City provides, upon request, a Guide to Composting, which provides
information on home composting. The brochure also publicizes backyard
composting workshops offered periodically. Information on garden chip-
pers and shredders is also available from the City upon request.

3.3.5 Backyard Composting Workshops

Common Ground Ecology Action, a non-profit gardening store, offers
backyard composting workshops quarterly.  According to Common
Ground, approximately 100 Palo Alto residents attend these workshops
annually. Backyard composting workshops have been offered by Com-
mon Ground for almost twenty years.
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3.3.6 City's Procurement Policy

The City adopted a procurement ordinance on October 4, 1990 that
establishes a 5 percent price preference for materials and products
produced with recycled materials. The procurement of recycled products
also encourages the purchase of reusable and recyclable products. Prior
to the adoption of this ordinance, Palo Alto had implemented a
procurement ordinance that specifies a 10 percent price preference for
paper with recycled content.

3.3.7 City's Source Reduction Activities

The City of Palo Alto has implemented a number of source reduction
measures, including

+ Requiring the use of double-sided copy for all reports to
City Council

+ Providing electronic mail for staff
* Providing recycling stations at most City facilities

+ Eliminating the use of colored paper stock for City Council
repornts

* Requiring re-use of styrofoam materials used by the
vendors of the City's office supplies
3.3.8 Private Business Source Reduction Activities

Private business source reduction activities were identified by the source
reduction survey, conducted as part of the Solid Waste Generation Study
(Section 2). Most businesses that responded to the survey reported they
were using some type of source reduction including

* purchasing material/products with recycled content
+ purchasing durable materials

» purchasing recyclable materials

* purchasing reusable materials.

More specifically, the source reduction survey found that
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* using double-sided copies reduces high-grade paper
waste by 114.6 tons per year

» 65 percent of the business respondents (129 businesses)
provide ceramic mugs, reusable silverware, or both for
employee use

The survey indicated that many Palo Alto businesses are also aggres-
sively pursuing source reduction through a variety of innovative methods,
shown below. These activities can provide information for other busi-
nesses exploring the idea of source reduction:

» reusing packaging material

+ creating scratch pads from blank sides of paper
+ using cloth towels and sponges in the cafeteria
* routing memos

* reusing file folders

+ posting source reduction and recycling reminders on bul-
letin boards and memos

+ using refillable pens and mechanical pencils

* using scrap paper for interoffice communications
* renting equipment instead of purchasing

» donating old equipment to schools and charities
« storing reports on microfiche instead of paper

+ using reusable coffee filters

» keeping binders of information shelved in the library for
general staff use instead of providing copies for personal
files

+ using shredded paper for packaging material
* reusing cardboard boxes

* instituting electronic mail
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3.3.9 National Source Reduction Efforts

Many of the source reduction activities impacting the waste generated by
the City of Palo Alto are actually being conducted on a national scale.
These national efforts affect the products purchased in Palo Alto stores
and used by Palo Alto residences and businesses. Following is a sum-
mary of major national source reduction efforts.1

+ Some manufacturers offer concentrated versions of prod-
ucts which use less packaging (e.g., frozen juices, con-
centrated pesticides, and concentrated soaps).

+ Packaging changes initiated by Proctor & Gamble include

- Pampers and Luvs diapers and diaper packages
changed so that net total amount of materials in prod-
uct and package was 50 percent less then preceding
design.

- Jif peanut butter and Scope mouthwash packages
changed from glass to PET, reducing weight of pack-
aging by 80 and 90 percent, respectively.

- Tide with Bleach eliminates need for separate purchase
of bleach.

* Half-gallon ice cream cartons hold the same quantity, but
their weight has been reduced by about 30 percent by
changing the materials used.

+ Shrink and stretch wrap plastic materials are replacing
higher volume corrugated paper in many applications.

+ General Electric changed the tub of a dishwasher from
enameled steel to engineered plastic, which enables the
warranty on the dishwasher to be increased because the
tub is more durable.

* A new blow-molding tool for plastic (HDPE) milk bottles
reduces their weight 10 percent while increasing strength.

1 This summary is based on information from U.S. Congress, Office of Technology
Assessment, Facing America's Trash - What Next for Municipal Solid Waste,
QOTA-0-424, Washington, D.C.: U.S. Government Printing Office, October 1989.
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A heat-set technology makes it possible to use PET con-
tainers for liquids that must be hot-filled. The new tech-
nology allowed a juice company to switch from glass to
plastic bottles, resulting in a 25 percent reduction in
weight. The change was made to appeal to consumers’
desire for lighter weight and safer bottles and to affect
long-term cost savings in bottling and shipping.

« Magazines are often shipped in plastic instead of heavy
paper wrappers.

« Neutrogena has made a single-bar shampoo soap since
about 1960; while this product requires some packaging, it
avoids the use of larger containers.

+ Plastic bags bought by McDonald's to ship products to its
stores are designed to be reused as garbage bags.

+ A large video rental and sales chain, on the East Coast,
trains its sales people to reuse the distinctive plastic bags
that tapes are carried in and to ask customers to return
tapes in the bags, in the process saving about $1 million
and over 25 million bags annually.

3.4 Evaluation of Alternatives

This section presents an evaluation of alternative activities that can be
used in the City of Palo Alto to meet the source reduction objectives pre-
sented in Section 3.2. The target materials are also identified in Sec-
tion 3.2. The alternative source reduction activities have been grouped
into four general categories. The categories, along with their respective
alternative activities, are as follows:

. rate structure modifications, including local waste disposal
fee modification and quantity-based local user fees

« economic incentives, including loans, grants, and loan
guarantees, reduced business license fees, and deposits,
refunds, and rebates

« technical assistance and public education, including waste
audits technical assistance to industry and consumer
organizations, and source reduction businesses, educa-
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tional efforts, public recognition activities, and nonpro-
curement programs

« regulatory programs, including adoption of local ordi-
nances to enhance recycling and source reduction, incen-
tives and disincentives, recycling and source reduction
planning requirements by waste generators, and product
bans.

The alternative source reduction activities are evaluated within their
respective category. The results of the evaluation are summarized in
Table 3-2.

3.4.1 Category 1 - Rate Structure Modifications

Source reduction activities can be encouraged through rate structure
modifications including disposal fees and quantity-based user fees for
garbage collection services. Rate structure modifications, described
below, address all source reduction objectives identified in Section 3.2.

Disposal fees at the landfill could be modified to promote source reduction
by making the cost of disposal for nonrecyclable and nonreusable wastes
relatively high.

Quantity-based user fees, such as variable can rates and volume-based
pricing, should be combined with a strong collection program for recycling
in order to promote source reduction. A variable can rate, or volume-
based pricing, rather than a flat fee, for collection services can make the
cost of collecting nonrecyclable and nonreusable wastes for disposal rela-
tively high. Quantity-based user fees are most successful when free or
low cost collection of recyclables is provided in addition to collection of
nonrecyclables for disposal.

Waste Diversion Potential. Rate structure modifications can be very
effective in encouraging source reduction, since the cost of disposal or
collection of disposables can be high. Studies have shown that, during the
first year of operation, a volume-based rate system can reduce the volume
of waste requiring disposal by 25 to 50 percent, although the weight of the
waste tends to increase. This assumes that no recycling programs are in
effect. In Palo Alto the rate of reduction would likely be significantly less
because collection programs for recyclables are already in place.
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Absence of Hazards. Increased disposal and collection costs could lead
to potential hazard related to an increase in illegal disposal and related
health and safety concerns.

Flexibility. In Palo Alto, disposal and collection fees are moderately
inflexible because such fees are tied to contracts and landfill operations.
Additionally, once volume-based rates are established, any subsequent
changes to the rates would require city council approval. However, the
City has the ability to alter the rate structure if it so chooses.

Limited Shift in Waste Type Generation. Rate structure modifications
would be designed to reduce waste at the source, and avoid substitution
of a product or material that results in an equivalent or greater amount of
waste being generated. Some shifting of wastes will occur in conversion
to a volume-based system as more waste is stuffed into each can (thus
making the average weight of individual cans higher).

Ease of Implementation. Potential opposition from the community and
city council could preclude implementation in the short-term planning
period.

Facility Needs. No facilities are needed to implement rate structure modi-
fications in the City of Palo Alto.

Consistency with Local Policies. Modifying the rate structure to achieve
a reduction in the amount of wastes requiring disposal is not consistent
with City policies and practices. The success of the City's current diver-
sion programs is based on the cooperative and voluntary efforts of the
community.

Absence of Institutional Barriers. Disposal and collection fees are tied
to funding requirements for solid waste activities, and are reviewed
annually. |

Estimated Cost. Costs would be incurred for staff time and outside ser-
vice fees during a rate structure modification approval process. Costs for
an automated data collection system to record data such as customer D,
date, container size, and weight, would average between $1,500 anq
$2,500 per refuse vehicle, according to one manufacturer. Additional
costs for installation are $5,000 to $6,000.

End Uses. Not applicable
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3.4.2 Category 2 - Economic Incentives

Source reduction activities can be encouraged through economic incen-
tives, including tax credits and exemptions, grants, loans, loan guarantees,
deposits, refunds, rebates, and reduced business license fees. Economic
incentives, which can be directed at consumers and businesses, are
designed to encourage source reduction by linking an economic benefit to
the implementation of source reduction activities. Economic incentives,
described below, address all source reduction objectives identified in
Section 3.2.

Tax credits/exemptions can be given to businesses that implement formal
source reduction activities for manufacturing or consuming.

Loans, grants, and loan guarantees can provide direct economic assis-
tance to businesses for the purpose of implementing source reduction
activities. Funds can be used to purchase copy machines that produce
double-sided copies, and source reduction and recycling education
materials.

Deposits, refunds, and rebates can include deposits on hard to recycle
materials or materials that are nondurable, and refunds and rebates on
recycled or recyclable materials.

Reduced business license fees can be granted to businesses that imple-
ment source reduction activities; however, Palo Alto has no business
licenses.

The following evaluation of economic incentives for source reduction
includes tax credits and exemptions, loans, grants, and loan guarantees,
and deposits, refunds, and rebates. Reduced business license fees are
not considered because there are no business licenses in the City of Palo
Alto.

Waste Diversion Potential. The potential benefits of economic incen-
tives are difficult to quantify.

Absence of Hazards. Economic incentives would not create a hazard in
the City of Palo Alto.

Flexibility. Economic incentives can be modified to accommodate
changes in consumption patterns, availability of materials, and the econ-
omy.
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Limited Shift in Waste Type Generation. Economic incentives would be
designed to reduce waste at the source, and avoid substitution of a prod-
uct or material that results in an equivalent or greater amount of waste
being generated.

Ease of Implementation. Economic incentives must be approved by the
City Council. The amount of time required for the approval process and
implementation of the program can range from 2 to 3 months to years.
Modifications to any economic incentive activities would undergo the same
approval process.

Facility Needs. No facilities are needed to implement economic incen-
tives in the City of Palo Alto.

Consistency with Local Policies. Providing economic assistance to
businesses in the City is not consistent with local policies. No plans or
ordinances to provide economic incentives are in place.

Absence of Institutional Barriers. The City of Palo Alto would have to
fund economic incentives from the Enterprise fund, which could result in
rate increases.

Estimated Cost. Costs for economic incentives depend on what the City
chooses to spend, and would likely range from $50,000 to $75,000 per
year for loans, grants, and loan guarantees, and deposits, refunds, and
rebates. Additional costs would include to the use of staff resources to
develop and administer the incentive and disincentive programs. Staff
resources would be necessary to develop, approve, implement, and
administer each community project funded by the jurisdiction.

End Uses. Not applicable.

3.4.3 Category 3 - Technical Assistance, Education, and Promotion

Alternative source reduction activities included in this category are waste
evaluations, technical assistance, educational efforts, and public recogni-
tion and awards. Technical assistance, education, and promotion,
described below, address all source reduction objectives identified in Sec-
tion 3.2.

Waste evaluations serve to identify what waste types generated by a busi-
ness can be targeted by that business for source reduction activities and
recycling.
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Technical assistance to businesses and consumers can be accomplished
through workshops and seminars that address practical ways businesses
and consumers can reduce the quantity of wastes generated. Topics can
include decreased consumption, reuse of materials, procurement prac-
tices, increased manufacturing efficiency, and composting of yard wastes
at the site of generation.

Educational efforts by the City would be an invaluable means of develop-
ing consumer awareness about the benefits of source reduction. Con-
sumer awareness can bring about changes in consumption patterns. A
state-wide. public opinion survey sponsored by the California Integrated
Waste Management Board on source reduction and recycling indicated
that only 35 percent of Californians were aware of the term "source reduc-
tion." Sixty-five percent of the respondents believe that source reduction
should be the responsibility of government, manufacturers, and con-
sumers rather than any single group.

Public recognition and awards can be used by the City to publicly
acknowledge businesses that have implemented source reduction activi-
ties. Awards could also be presented to community groups or individuals
that are promoting source reduction in the community either through
example or through education.

The following evaluation of technical assistance, education, and promotion
activities for source reduction includes technical assistance, educational
efforts, public recognition and awards, and waste evaluations.

Waste Diversion Potential. An effective technical assistance program
combined with education and promotion can effectively reduce solid waste
volume and weight, although actual quantities are difficult to estimate.

Absence of Hazards. Technical assistance, education, and promotional
activities would not create hazards.

Flexibility. Technical assistance, education, and promotional activities
can be relatively easily adapted to accommodate changes.

Limited Shift in Waste Type Generation. Technical assistance, edu-
cation, and promotional activities would be designed to reduce waste at
the source, and avoid substitution of a product or material that results in
an equivalent or greater amount of waste being generated.
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Ease of Implementation. Technical assistance, education, and prom
tional activities can be implemented in the short-term planning period. T: »
need for additional staffing is the main factor that could de!
implementation.

Facility Needs. No additional facilities in the City would probably .e
required. Existing educational facilities could serve as locations for - ni-
nars and educational workshops.

Consistency with Local Policies. Technical assistance, education, and
promotional activities are consistent with current City policy. The City of
Palo Alto has historically considered technical assistance and education
activities for waste management to be superior to regulatory controls.

Absence of Institutional Barriers. There are no institutional barriers to
implementing technical assistance, education, and promotional activities
for source reduction.

Estimated Cost. The costs for technical assistance, education, and pro-
motion can vary depending on the City's commitment to funding a broad
spectrum of programs. Staffing would constitute the majority of the costs
of implementing technical assistance, education, and promotional
activities. To provide adequate eduction and public awareness to the
community, the City will need approximately $60,000 to $75,000 per year,
including staffing and direct costs for materials.

End Uses. Not applicable.

3.4.4 Category 4 - Regulatory Programs

Several alternative regulatory programs are available to the City that
address the source reduction objectives (Section 3.2). These programs
include local procurement ordinances, required waste reduction planning
and reporting, and local adoption of product bans. Regulatory programs
require continuous enforcement efforts.

Local procurement ordinances that specify minimum criteria for local gov-
ernment purchases including durability, recyclability, reusability, and recy-
cled content, can be implemented.

Waste reduction planning and reporting would require each business to
establish a source reduction plan outlining what source reduction activities
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will be implemented. Businesses would also be required to report quanti-
ties of waste source reduced.

Product bans can be used by the City to eliminate specific products from
being generated in the City, thereby eliminating the product's waste from
the waste stream. Product bans for products which are identified as
unnecessarily wasteful, are being established in several communities.
Product bans are not useful unless a less wasteful alternative exists.

Waste Diversion Potential. The effectiveness of regulatory programs
would depend on the level of regulation imposed by the City, the materials
targeted, adherence to the regulations by the community, and enforce-
ment efforts by the City.

Absence of Hazards. Regulatory programs would not create a hazard.

Flexibility. Regulatory measures are not readily adaptable to changing
social and economic conditions because of the city council approval pro-
cess that must be followed in order to affect change.

Limited Shift in Waste Type Generation. Regulatory programs would
be designed to reduce waste at the source, and avoid substitution of a
product or material that results in an equivalent or greater amount of waste
being generated.

Ease of Implementation. A complex approval process, and anticipated
resistance by businesses to further regulation by the City, would prohibit
implementing regulatory programs.

Facility Needs. Not applicable.

Consistency with Local Policies. Regulatory programs are not consis-
tent with City policy and plans for implementing voluntary waste manage-
ment programs, especially for waste diversion programs. The City has
had successful participation in waste diversion programs from the com-
munity in the absence of regulatory action.

Regulations requiring reuse may conflict with other local policies regarding
water conservation measures employed throughout the region.

Absence of Institutional Barriers. Regulatory actions for source reduc-
tion which require more paperwork or increased operating costs on the
part of businesses would probably encounter some resistance. Previous
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considerations of product bans have resulted in much opposition from
businesses.

Estimated Cost. Costs associated with legal fees and staffing wouid be
incurred during the approval process. Costs for regulatory programs
largely depend on the level of regulatory programs that the City chooses to
pursue. Each of the programs outlined in this alternative would require
resources from the City for developing, implementing, administering, and
monitoring the program. Direct costs for staffing this alternative range
from $16,000 to $24,000 in the first year and $8,000 to $12,000 per year
thereafter. Costs associated with public information materials to introduce
regulatory programs can be found in the public information and education
component.

End Uses. Not applicable

3.5 Selection of Program

Source reduction programs were selected based on the results of the
evaluation and the ease of implementation in the City of Palo Alto.
Table 3-3 identifies the evaluation point totals for each category of
alternatives.

3.5.1 Alternatives Selected

The alternative source reduction activities included in Category 3
(technical assistance, education, and promotion), and one source reduc-
tion activity included in Category 4 (local procurement ordinances) have
been selected to be implemented in the City of Palo Alto. The activities
are to be pursued throughout the short-term and medium-term planning
periods.

Source reduction as a method of reducing the amount of waste generated
is currently not a widely known concept. A state-wide public opinion
survey sponsored by the California Integrated Waste Management Board
found that only 35 percent of residents in the state are aware of what
source reduction is. When one realizes that effective source reduction
requires the cooperation of business, industry, consumers, and local,
state, and federal governments, the lack of knowledge about source
reduction is not encouraging.
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Palo Alto has achieved a high level of community involvement in waste
diversion programs through public education and technical assistance.
The most effective source reduction activities for consumers and business
that can be implemented in the City of Palo Alto are those activities
included in Category 3 (Section 3.4) and described below.

Local governments can participate in national source reduction programs
by changing consumption patterns that will impact production and pack-
aging practices. Encouraging local manufacturers to consider source
reduction in their production practices is also an effective measure that is
implementable at the local level, during waste audits, workshops, and pre-
sentations by manufacturers who have incorporated source reduction
through decreased volume, increased durability, or decreased packaging
in production practices.

Waste evaluations will be conducted by the City of Palo Alto, at the
request of a business. The evaluation will serve to identify what waste
types generated by the business can be targeted for source reduction
activities and recycling by that business.

Technical assistance can be provided by the City of Palo Alto, private
businesses, community organizations, and nonprofit organizations to busi-
nesses and consumers. Technical assistance can be provided through
workshops, seminars, and informational publications that address practical
ways for businesses and consumers to reduce the quantity of wastes gen-
erated. Topics can include decreased consumption, reuse of materials,
procurement practices, increased manufacturing efficiency, and compost-
ing of yard wastes at the generation site.

Educational efforts will be coordinated by the City. The educational efforts
will be geared towards developing consumer awareness about the bene-
fits of source reduction. Consumer awareness can bring about changes in
consumption patterns, and subsequent changes in production and pack-
aging processes by manufacturers.

Public recognition and awards will be used by the City to publicly acknowi-
edge businesses that have implemented source reduction activities.
Awards can also be presented to community groups or individuals that are
promoting source reduction in the community either through example or
through education.
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Although Category 4, regulatory programs, received a low point total, the
City of Palo Alto has adopted a local procurement ordinance because the
City understands the need to take the lead in promoting source reduction
in order for this waste diversion method to be effective. The local pro-
curement ordinance requires all government agencies in the City to pur-
chase materials, when possible, that are made of recycled material, and
promotes the purchase of reusable and recyclable products. A 5 percent
price preference is given to recycled products.

3.5.2 Types and Quantities of Materials Anticipated to be Source
Reduced through Proposed Programs.

The types of materials anticipated to be reduced through source reduction
activities in the City of Palo Alto include

« packaging materials, including plastics and paper
products

» construction materials

« single-use products, including disposable diapers and dis-
posable cups

+ repairable products, including appliances and electronics

+ paper, including mixed waste paper such as paper nap-
kins, disposable bags, and non-recyclable junk mail

+ yard waste
* household hazardous materials

Approximately 0.4 percent of the wastestream can be quantified for credit
under AB 939 as waste diverted due to source reduction. Assessing the
actual quantities that can be reduced through source reduction activities is
difficult. Potential future waste diversion surveys in the City of Palo Alto
may be able to quantify source reduction activities as the community
becomes more aware of the concept and becomes conscious of quantities
that are source reduced.

How much waste can be source reduced by the procurement policy is not
yet possible to assess since the policy was only recently adopted.
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3.5.3 Cooperative or Multijurisdictional Program Implementation
Efforts, Actions, and Activities

National Efforts. Source reduction is generally considered a national
policy requiring the cooperation of business, industry, consumers, and
government. Source reduction requires manufacturers to design products
with durability, reusability, and recyclability in mind. Source reduction
involves changing the way products are manufactured and packaged.
Palo Alto needs to be aware of the product trends occurring on a national
level in order to effectively encourage source reduction efforts locally.

State Efforts. On the state level, efforts are underway to implement
source reduction practices in government agencies, including (1) making
double sided copies, (2)using electronic mail, and (3) modifying
procurement practices to reduce material volume and increase product
durability. In California, the CIWMB is currently investigating the feasibility
of imposing "advanced disposal fees" on certain products that are either
non-recyclable or non-reusable. Products with excess packaging could
also be made economically unattractive.

Background research into this type of program has recently been
completed for the CIWMB and is under consideration2. A fee would be
imposed on products that meet the following criteria: disposable, non-
recyclable, or non-reusable; substitutes that were durable, reusable, or
recyclable would need to be available . For example, a fee could be
placed on disposable products such as pens, razors, cameras, beverage
containers, utensils, personal care products, and disposable diapers.
These fees could also be applied to products with a range of useful
lifespans, with the fee applied to products with shorter lifespans to induce
the consumer to purchase the longer-lasting alternatives. Examples of
these kinds of products are tires, batteries, and appliances.

The advanced disposal fee concept involves creating a hierarchy of
incentives to alter consumer behavior, as follows: (1) buy reusable, recy-
clable, and durable products; (2) repair older items such as white goods
(replacement appliances may entail a fee); and finally, (3) purchase only
what is necessary of products that are disposable and have no substitutes.
Finally, deposits, refunds, and rebates can be provided for hard-to-recycle
materials or materials that are non-durable, as well as for recycled or

2 The CIWMB submitted the Disposal Cost Fee Study Final Report (Tellus Institute,
Boston, Mass.) to the California Legislature and the Governor on March 1, 1991.
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recyclable materials. This provides a positive incentive to grant purchase
preferences to durable, reusable, recyclable products.

Cooperative Activities. The City of Palo Alto can benefit from technical
assistance and educational materials developed by other jurisdictions.
The City can also benefit from free educational materials produced by the
State Department of Conservation and the CIWMB. Public information
efforts involving public service announcements and televised programming
should also be coordinated and funded jointly with nearby cities and
counties.

Technical assistance is offered by several nonprofit organizations in Palo
alto. For example, Common Ground offers backyard composting work-
shops, and the Peninsula Conservation Center assists with community
outreach programs and workshops on solid waste.

3.5.4 Facilities Needed for Implementation

The programs selected do not require new or expanded facilities. Existing
city and institutional facilities can be used for conducting the technical
assistance seminars and workshops.

3.6 Program implementation

3.6.1 Government Agencies Responsible for Implementation

The City of Palo Alto, through the Public Works Department, will be
responsible for implementing the waste evaluations and presenting public
recognition and awards. The City will also be responsible for coordinating
the education efforts, and will play a large role in providing and coordinat-
ing technical assistance.

The Public Works Department does not currently have a staff person
specifically for implementing source reduction. An additional staff person
is needed to oversee and implement source reduction programs.

3.6.2 Tasks Necessary to Implement Source Reduction Activities

The tasks necessary to implement the selected source reduction activities
in the City of Palo Alto include public education and information, promo-
tional and technical assistance activities. Before Palo Alto can expand its
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public education program, additional staffing is needed. The City must
hire an additional staff person dedicated to source reduction programs.

The activities associated with public education and information, and pro-
motions and technical assistance are presented in Section 7. These
activities include an environmental shopping campaign, a media program,
workshops and seminars, composting assistance, recognition awards, and
coordination with community groups.

3.6.3 Short-term and Medium-term Planning Period Implementation
Schedule

All of the source reduction activities selected for the City of Palo Alto can
be implemented during the short-term planning period; they wiil continue
through the medium-term planning period.

3.6.4 Implementation Costs

The costs for technical assistance, education, and promotion are included
in the Education and Public Information component in Table 7-4. Staffing
would constitute most of the cost of implementing technical assistance,
education, and promotional activities. Technical assistance and education
materials have been developed by several states and are available,
sometimes at no cost.

3.7 Monitoring and Evaluation

3.7.1 Methods to Quantify and Monitor Achievement of Objectives

The following methods will be used to monitor the achievement of the
objectives identified in Section 3.2:

» Survey Palo Alto businesses and City divisions annually
to monitor procurement practices. Specifically, identify
reductions in the purchase of nonrecyclable materials and
products, as compared to the previous year's purchasing
practices, and monitor trends towards replacing less
durable and single-use materials with more durable and
reusable products, materials, and equipment.

+ Survey the residents of Palo Alto annually to ascertain the
percentage of residents participating in backyard com-
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posting, and the residents' understanding of the concept
of source reduction.

Trends in production and packaging practices have resulted in volume and
weight reduction. For example, less aluminum is used in beverage con-
tainers and concentrated versions of products are constantly being devel-
oped. Palo Alto needs to monitor the source reduction efforts occurring on
a national level in order to receive "credit" for these waste diversion activi-
ties and to modify local public education programs so that purchasing of
such products is encouraged.

3.7.2 Written Criteria for Evaluating the Program's Effectiveness

Palo Alto will evaluate the success of the source reduction activities by the
following criteria:

« Are the source reduction objectives being achieved?
» Were the activities implemented on schedule?

» Do residents have a greater understanding of the concept
of source reduction?

» Have businesses' procurement practices changed?
3.7.3 Agencies, Organizations, Persons (or a Combination) Respon-
sible for the Program's Monitoring, Evaluation, and Reporting
The City's Department of Public Works is responsible for monitoring and
evaluating the effectiveness of source reduction activities in the City.
3.7.4 Monitoring and Evaluation Funding Requirements

Funding for monitoring source reduction activities is shown in the
Education and Public Information Component (Table 7.4). The principal
monitoring activities will be for conducting -annual source reduction
surveys of businesses and residents.

3.7.5 Measures to be Implemented if There is a Shortfall in the Diver-
sion Objectives

The following measures will be implemented if the source reduction objec-
tives identified in Section 3.2 are not achieved:
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* consider the development and implementation of reguia-
tory programs, including product bans, mandatory waste
reduction planning and reporting, and procurement
requirements

- identify the need to expand the scope of the local
procurement ordinance to address other materials
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4 RECYCLING COMPONENT

4.1 Introduction

Recycling is defined by the National Recycling Coalition as the series of
activities by which materials that would otherwise remain wastes are col-
lected, separated, or processed and used in the form of raw materials.
Recycling is an old practice that is taking on an increasingly important role
in today's solid waste management programs. This form of waste diversion
helps preserve natural resources and reduces the environmental impacts
associated with waste disposal. :

As stated in the definition, recycling goes far beyond merely collecting and
separating post-consumer waste; in order to truly recycle, the materials
must be remade into new products. Thus, markets are critical for the full
recycling process to be complete. Accordingly, recycling ptanning must
include market development along with program development.

The City of Palo Alto has for years recognized the value of recycling and
has supported many programs and services dedicated to the recycling of a
broad range of materials. These programs, which represent the first step
in recycling--separation and collection--are described in the following
pages. In addition to the description of existing programs, this section
includes an evaluation of recycling program alternatives, the selection of
recommended alternatives, a discussion of end markets, and plans for
implementing and monitoring recycling programs.

4.2 Objectives

The City of Palo Alto selected the objectives listed in section 4.2.1 to
increase the amount of solid waste being recycled. The objectives were
based on the results of the waste generation study, current recycling pro-
grams in the City, and an assessment of appropriate new programs that fit
the City's needs and characteristics. These objectives are organized
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according to the short-term (1991-1995) and medium-term (1996-2000)
planning periods.

4.2.1 Short-Term Planning Period
Residential

Residential wastes represent approximately 25 percent of the solid waste
stream generated in the City. Approximately 39 percent of the residential
waste stream is currently being recycling in Palo Alto. During the shont-
term planning period, the recycling rate target for the residential waste
stream is 40 percent (equivalent to approximately 9 to 10 percent of the
total waste stream). This diversion rate will be achieved via the following
objectives:

« Continue existing curbside, drop-off, and other recycling
programs to provide convenient recycling for residents.

« Increase participation in existing multi-family dwelling
recycling program

Commercial/Industrial

Nonresidential wastes account for approximately 75 percent of the City's
solid waste stream. Approximately 11 percent of these wastes
(commercial/industrial, self-haul, and City generated) is currently being
recycled. During the short-term planning period, the recycling rate target
for this sector is 30 to 40 percent (equivalent to approximately 24 to
32 percent of the total waste stream). The following objectives have been
established to reach these recycling rates:

« Continue existing commercial/industrial programs to pro-
vide convenient recycling for businesses.

* Increase the number of material types collected from the
commercial sector outside of the Downtown Environmen-
tal Action Project area

* Increase participation in the existing commercial recycling
program

 Divert materials currently being collected via the industrial
debris boxes.
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+ Divert inert solids generated by the City Public Works
Department, the City Utilities Department, and capital
improvement projects from the landfill

* Increase local markets for materials made from post-con-
sumer waste
4.2.2 Medium-Term Planning Period

During the medium-term planning period, an additional diversion rate of
2.3 to 3.3 percent of Palo Alto's total wastestream is expected to be
achieved as a result of meeting the following objectives:

Residential
* Increase the number of material types separated
Commercial/Industrial
* Increase the number of maierial types separated
* Increase local markets for materials made from post-con-
sumer waste
4.3 Waste Categories Targeted for Diversion

Based on the results of the waste generation study, the following materials
are targeted for diversion. Most of these materials are currently being
collected through Palo Alto's recycling programs; these programs will be
expanded to increase the quantities collected in some cases, or to main-
tain current collection levels.

» corrugated cardboard
. néwspaper

+ high-grade office paper
* mixed paper

+ wood wastes

- PET

+ glass

* aluminum cans
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+ tin cans
+ small household appliances
+ other scrap metal

+ iner solids

4.4 Existing Conditions Description

The City of Palo Alto's waste stream was comprised of an estimated
34,275 tons of residential waste and 105,415 tons of nonresidential (i.e.,
commercial, industrial, and self-haul) waste during 1990. Expressed as a
fraction of the total generated waste stream, approximately 25 percent is
residential and 75 percent is non-residential in origin.  Currently,
39 percent of the residential and 11 percent of the nonresidential waste
stream is recycled. The City has established a variety of programs for the
collection of recyclable materials; the programs serve the residential
sector and the commercial/industrial sector. These programs will be
continued, or expanded, as described in Section 4.5, during the short-term
and medium-term planning periods. In addition, Palo Alto is in contractual
negotiations for involvement with the planned Sunnyvale Materials Recov-
ery and Transfer Station (SMaRT).

Tables 4-1 and 4-2 summarize recycling rates by material for residential
waste and non-residential waste, respectively. A summary of recycled
quantities by program is presented in Table 4-3, for the programs listed
below.

4.4.1 Residential Programs

Curbside collection of recyclables. Palo Alto's curbside recycling col-
lection program for single-family homes and duplexes began in 1978. The
City provides each household with two burlap bags: one is for collecting
aluminum cans, tin cans, and PET; the other is for glass. Newspaper and
corrugated cardboard must be flat and bundled and motor oil must be
placed inside an unbreakable one-gallon container with a tight-fitting lid. A
separate yard waste collection program is also in place. Yard debris must
be contained in garbage cans, 30-gallon Kraft bags, cardboard boxes, or
bundles. Another item picked up at the curb is scrap metal. Small scrap
metal items must be boxed; large items can remain loose (maximum size:
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30" x 18" x 2"). ltems larger than the curbside limit need to be delivered to
the City's drop-off recycling center.

The City will also provide curbside pickup upon request to businesses
located along a residential route. The businesses follow the same sched-
ule and guidelines as the residents in these cases.

Apartment and condominium recycling. The City has offered weekly
pickup of recyclable materials from apartment and condominium com-
plexes since 1984. Pickup of materials is either at the curb or at refuse
disposal areas within the complex. A set of three wheeled bins is rented to
managers/owners of apartment/condominium complexes for $6.20 per
month, including collection. Some complexes have regularly-scheduled
pick-ups; others are on an on-call basis. Materials accepted for collection
are newspaper, tin and aluminum cans, glass, PET, corrugated cardboard,
motor oil, scrap metal, and small household appliances.

Recycling center staff estimate that approximately one half, or 4,400
apartment and condominium units in Palo Alto, participate in the collection
program. This number also includes duplexes and triplexes, although
these units' refuse and recyclables are collected like the single-family
homes. '

Recycling drop-off center. A recycling drop-off center opened in 1971
and is operated on City property by Palo Alto Sanitation Company
(PASCO), the City's refuse collection contractor. The center is available to
both residents and businesses.

Two PASCO employees staff the center. There is a drive-up area for
unloading recyclables. There is no buy-back service. Materials accepted
at the center include those collected at the curb, plus used lawn mowers,
bicycles, small appliances, motors, high-grade office paper, and auto bat-
teries. Other items accepted for an additional fee are tires, mattresses and
boxsprings, and large appliances.

4.4.2 Commercial/lndustrial Programs

Restaurant/bar glass collection. Since 1985, Circo Glass of Newark,
California has collected glass from restaurants, bars, and hotels in Palo
Alto. Circo provides bins and regular pickups for the glass.

High-grade office paper collection. The office paper recycling program,
which is available to private businesses as well as City government offices
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and other City facilities, began in 1986. An employee of PASCO picks up
paper two days per week. In addition to offering free pickup, the City
provides participants with deskside containers and sample informational
materials for employees, as well as other assistance in establishing an
office paper recycling program. Other useful information includes a white
paper recycling worksheet designed to help businesses and government
offices determine the benefits of office paper recycling. In 1990, a
program began for large businesses in which they are offered large bins or
wheeled carts for white paper.

Commercial and retail corrugated cardboard collection. In 1989, the
City began a corrugated cardboard collection recycling program. Busi-
nesses are charged a monthly fee for rental of the bin and collection is
provided free of charge by PASCO. Corrugated cardboard is collected
from businesses up to five days per week, depending on the amount gen-
erated. Cardboard collection is also offered by the City in the two down-
town areas. Twenty-three bins were placed at no charge for shared use
by businesses in the area.

Commercial/industrial consulting services program. The City also
provides a Commercial/Industrial Consuiting Services Program. Please
see the Education and Public Information Component in Section 7 for a
discussion of this program.

Inert solids. Asphalt and concrete, primarily from the City's Public Works
Department, Utilities Department, and capital improvement projects, are
being collected and stockpiled at the landfill. Approximately 20,000 tons
per year are currently being stockpiled. In the future, the City plans to
divert the inert solids to a material recycling processor.

4.4.3 Programs Serving Residential and Commercial/Industrial
Sectors

Polystyrene foam collection. In November 1990, the City began a three-
month polystyrene foam recycling pilot program for cups, plates, and take-
out and fast-food containers; molded packaging (e.g., what is used to
cushion small appliances, TV's, etc.); loose packing materials; and meat
trays from the grocery. Polystyrene foam can be taken to the recycling
drop-off center or to three other sites throughout the City. In addition to the
drop-off sites for polystyrene foam, the City planned a one-week curbside
recycling day for polystyrene foam following Christmas 1980.
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4.4.4 Other Recycling Programs Available (Not Sponsored by the City
of Palo Alto).

Peninsula Conservation Center (PCC). Magazine recycling is provided
by the PCC at 2448 Watson Court, Palo Alto. The Center is open Monday
through Saturday from 9 am to 5 pm and the magazine collection bin is
always open. The PCC accepts glossy magazines and glossy-paged cat-
alogs only.

Downtown Environmental Action Project (DEAP). DEAP was started to
encourage recycling by downtown Palo Alto businesses. It is funded by
downtown businesses and has a steering committee made up of business
owners, managers, and volunteers. Approximately thirty recycling sites
have been designated in downtown Palo Alto for collection of newspaper,
glass, aluminum, white paper, cardboard, and PET. Each site consists of
wheeled bins for newspaper, glass, aluminum/PET combined, and white
paper. In addition, corrugated cardboard is collected by the City in large
bins at each recycling site.

Collections by PASCO began in November 1990. One thousand busi-
nesses have been approached by DEAP biock captains and volunteers
and provided information about the collection program. At this writing,
DEAP does not have a number on how many of the 1,000 businesses are
actually participating in the program.

Stanford Shopping Center Recycling Program. The shopping center
has established recycling programs for its merchants as well as its cus-
tomers. For the merchant recycling program, PASCO provides bins and
dumpsters for cardboard; these are located throughout the shopping cen-
ter. Glass is collected once per week by Circo Glass and corrugated card-
board is picked up daily by PASCO. The shopping center is also currently
considering beginning its own collection program for styrofoam packing
material. For customers, specially-marked receptacles have been placed
to collect cans and bottles. The shopping center's own maintenance per-
sons will take the collected material to a recycling facility.

Community Association for the Retarded (CAR). The CAR collects
newspaper, cans, and bottles from the public through drop-off bins located
at its facility on East Charleston Avenue. The collected materials are soid
approximately every 2 to 3 weeks.
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Goodwill Industries. California redemption value beverage containers
(under AB 2020) are collected at two buy-back centers operated by
Goodwill in Palo Alto.

4.5 Evaluation of'Program Alternatives

Palo Alto has evaluated nine recycling alternatives for meeting its diver-
sion goals. For ease of evaluation, these have been divided into alterna-
tives for the residential sector, the commercial/industrial sector, and other.
The results of the alternatives evaluation are summarized in Table 4-4.
The alternatives are as follows:

Residential Alternative 1 - Expand existing drop-off center to include addi-
tional material

Residential Alternative 2 - Convert landfill drop-off center into a buy-back
center

Residential Alternative 3 - Expand multi-family dwelling recycling program
participation

Residential Alternative 4 - Expand residential curbside recycling program
to include additional materials

Residential Alternative 5 - Establish a mobile collection system

Commercial/Industrial Alternative 1 - Establish/add to collection programs
for businesses around the City

Commercial/lndustrial Alternative 2 - Establish a manual material recovery
operation

Commercial/industrial Alternative 3 - Establish a mechanized material
recovery operation

Other Alternative 1 - Divert insert solids to a construction material recy-
cling facility

4.5.1 Residential Alternatives

Alternative 1 - Expand Existing Drop-Off Center to Inciude Additional
Materials -

This alternative addresses the objective of increasing the number of mate-
rials that are diverted from the waste stream. The drop-off center at the,
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landfill has been operating since 1971 and currently accepts a wide range
of materials as described in Section 4.4, "Existing Conditions Description."
However, many materials common to residential and commercial refuse
are not accepted. When markets are identified for materials not currently
accepted, these materials could be added to the list of those accepted.
Examples of such materials include mixed paper and HDPE. In this study,
mixed paper comprises various paper grades, including paperboard,
magazines, clay-coated paper, colored ledger, books, ground-wood paper,
other than newspaper, and telephone books.

Waste Diversion Potentlal. Adding mixed paper to the materials col-
lected at the drop-off center could be expected to divert between 0.1 and
0.3 percent of the total wastestream, assuming a capture rate similar to
newspaper.

Absence of Hazard. The hazard potential of adding materials collected at
the existing drop-off center is virtually insignificant. However, paper should
be stored properly to prevent fires.

Flexibility. Changing conditions can be accommodated by adding more
bins to collect the additional materials and by adding more staff, as
needed.

Limited Shift in Waste Type Generation. Collecting additional materials
is expected to have no impact on shifts in waste type generation.

Ease of Implementation. Collecting additional materials at the existing
drop-off center could be implemented very quickly; it would primarily be a
matter of informing the public that they can now bring these materials to
the drop-off center, and providing a means for storing the materials.

Facllity Needs. Adding materials at the drop-off center can be integrated
fairly easily into the existing operation. If mixed paper is collected, addi-
tional equipment would be required, possibly including a baler.

Consistency with Local Policles. Collecting additional materials at the
existing drop-off center is consistent with City policies.

Absence of Institutional Barriers. No institutional barriers are expected
to impact this alternative.

Estimated Cost. Costs depend upon the additional materials collected.
Assuming the collection of mixed paper, capital costs are estimated at
$103,000 ($18,000 for the purchase of additional storage containers and
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$85,000 for a small baler with auxiliary equipment). Operating costs are
estimated at $20,000 per year for additional labor, electric power, and
maintenance.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. The drop-off center would continue to be
City-owned and privately operated.

Alternative 2 - Convert Landfill Drop-Off Center into a Buy-Back
Center

Under AB 939, the City is required to evaluate both drop-off center and
buy-back center alternatives. Because establishing new buy-back centers
would have minor impacts on waste diversion, and a drop-off center
already exists in Palo Alto, the two alternatives were combined. This
alternative does not specifically address any of Palo Alto's recycling objec-
tives, although it may have some minor impacts on waste diversion. A
buy-back center is essentially a drop-off center at which participants are
paid for the materials they bring in. These materials typically include alu-
minum cans, newspaper, glass, corrugated cardboard, and high-grade
office paper. Because of the nature of the programs, buy-back centers
must have regular business hours and be staffed full-time; they are often
more labor intensive than drop-off centers and can require equipment not
needed at drop-off centers. Palo Alto currently has two buy-back centers;
in addition to these, the landfill drop-off center could be expanded to
become a buy-back center. Both the drop-off center and the two buy-back
centers in Palo Alto are described in Section 4.4, "Existing Conditions
Description."

Waste Diversion Potentlal. The buy-back centers in Palo Alto currently
collect only California Redemption Value beverage containers. If the land-
fill drop-off center becomes a buy-back center, the potential for a change
in waste diverted from the landfill would be low. If anything, the waste
would just be transferred from another recycling program, such as curb-
side, where the generator is not paid for it.

Absence of Hazard. The hazard potential of converting the landfill drop-
off center to a buy-back center is virtually insignificant.

Flexibllity. Converting the landfill drop-off center to a buy-back center can
accommodate changing conditions by adding more staff or equipment.
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Limited Shift in Waste Type Generation. Converting the landfill drop-off
center to a buy-back center is expected to have no impact on shifts in
waste type generation.

Ease of Implementation. PASCO estimates that adding the equipment
necessary for converting the landfill drop-off center into a buy-back center
(e.g., scales, cash register) could take as little as a few weeks, but getting
the program fully operational could take three to six months. This is the
time PASCO estimates it will need to learn how to run a buy-back center,
retrain its staff, set up new systems (e.g. for cash auditing), etc.

Facility Needs. Modifying the landfill drop-off center to operate as a buy-
back center would require the addition of scales, a cash register, and
security fencing. In PASCO's estimation, there would be no need for a
building to house the additional equipment.

Consistency with Local Policies. Converting the landfill drop-off center
to a buy-back center is not consistent with City policies.

Absence of Institutional Barriers. Converting the landfill drop-off center
into a buy-back center could cause conflicts with other recycling organiza-
tions in the City--many non-profit--who make money on collecting and
selling recyclable materials. These groups would likely see a drop in the
materials they collect because the generator would have an opportunity to
be paid for his/her materials. In addition, the drop-off center would have to
be certified by the State Department of Conservation (DOC) as a buy-back
center for California Redemption Value beverage containers under
AB 2020. According to the DOC, this would require filing an application to
become a certified recycling center. Lastly, PASCO's contract would
potentially have to be amended in order to incorporate the City's cash-
handling procedures.

Estimated Cost. Capital costs are estimated to range from $5,000 to
$20,000 depending on the type of equipment purchased and the extent of
security improvements. An additional staff person would be required to
operate scales and pay customers. Labor costs are estimated to be
$30,000 per year.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. The buy-back center would be City-owned
and privately operated, similar to the current drop-off center.
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Alternative 3 - Expand Multi-Family Dwelling Recycling Program
Participation

This alternative would address the objective of increasing participation in
the existing multi-family dwelling recycling program. The City currently
distributes informational/educational materials about the existing recycling
program to managers of apartments and condominiums who have already
decided to begin a recycling program. In order to reach the remaining
managers, informational/educational brochures or fliers need to be mailed
or delivered and a follow-up telephone call made to answer questions and
encourage the owner/manager to begin participating in the program. The
City has made contact with apartment and condominium complexes in the
past, but follow-up has been difficult, due to limited staff time. The City is
currently compiling a new mailing list of apartment and condominium com-
plexes; this is the first step in expanding this program.

After the managers are contacted and a decision has been made for that
complex to begin a recycling collection program, public informa-
tion/education efforts aimed at residents of those complexes will begin
(please see the Education and Public Information Component in Section 7
for a discussion of this program).

Waste Diversion Potential. Currently, the City estimates that 50 percent
of the existing multi-family dwellings, or 4,400 units, participate in collec-
tion of recyclables. This sector of the population is estimated to be
responsible for about 1 percent of the total residential waste currently
diverted. If there is total participation by all multi-family dwellings, diversion
would increase by another 1 percent of the residential waste stream or 0.2
to 0.3 percent of the total waste stream.

Absence of Hazard. The hazard potential of the informational/educational
program or increases in participation in the muiti-family recycling program
is nonexistent.

Flexibility. Expansion of the multi-family recycling program can accom-
modate changing conditions.

Limited Shift in Waste Type Generation. Expansion of the multi-family
dwelling recycling program is expected to have no impact on shifts in
waste type generation.

Ease of Implementation. Depending on the nature of the program, an
informational/educational program could be implemented in anywhere
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from a matter of days to weeks. The schedule is dependent on the tech-
niques selected. Additional recycling carts will be required, as may addi-
tional collection equipment, but assuming a gradual increase in participa-
tion, this should not present any implementation difficulties. Implementing
this program would occupy approximately 10 percent of one staff person's
time for a one-year period.

Facility needs. Expansion of the multi-family recycling program can be
integrated fairly easily into the existing operation.

Consistency with Local Policies. Expansion of the multi-family recycling
program is consistent with City policies.

Absence of Institutional Barriers. City staff has encountered resistance
in the past from managers of apartment and condominium complexes to
recycling, due to it being perceived as messy. When the City began the
bin program, the resistance lessened.

Estimated Cost. Costs for the informational/educational program aimed at
managers of apartments and condominiums will depend on what informa-
tion/education tools are selected; please see cost table in Education and
Public Information Component in Section 7 for programs aimed at resi-
dents of apartments and condominiums.

Participation by all of the remaining 4,400 multi-family units, would require
additional collection capacity of approximately one full-time truck crew.
Estimated capital costs include approximately $120,000 for a suitable
collection vehicle and $100,000 for bins. Operating costs with full
participation are estimated at $125,000 per year.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. The information/education efforts will be
primarily City sponsored. The additional recyclable materials will be col-
lected by the programs private operator, PASCO.

Alternative 4 - Expand Residential Curbside Recycling Program to
Include Additional Materials

This alternative addresses the objective to increase the number of materi-
als being diverted from the waste stream. Currently, mixed paper and
HDPE containers are not being collected from any sector in Palo Alto. In
this study, mixed paper comprises various recyclable grades, including
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paperboard, magazines, clay-coated paper, colored ledger, books,
ground-wood paper other than newspaper, and telephone books. The
paper grades targeted for collection by the program would include only
those grades that could be marketed. The mixed paper grades could then
either be sold commingied or sorted by grade and sold for higher prices.
The program would require the resident to place separated recyclable
mixed paper at the curbside for collection.

Waste Diversion Potentlal. Adding mixed paper to curbside pick-up
could be expected to divert between 2.0 and 2.7 percent of the total waste
stream, assuming a capture rate similar to newspaper.

Absence of Hazard. The hazard potential of adding mixed paper to curb-
side pickup is insignificant. Collected paper should be stored properly to
prevent fire hazards.

Flexibility. Adding materials to curbside pickup can accommodate some
changing conditions by adjusting collection and processing operations.
Recycling collection truck design may limit expansion of a multi-container
curbside system and necessitate conversion to a commingled system at
some point.

Limited Shift in Waste Type Generation. Adding materials to curbside
pickup is expected to have no impact on shifts in waste type generation.

Ease of Implementation. PASCO estimates it would take a maximum of
three months to incorporate additional materials pick-up into the current
curbside program.

Facility Needs. Currently, two trucks make three trips to pick up refuse
and recyclable materials on Palo Alto streets. One truck picks up refuse
and then returns for the compost materials; the second truck picks up the
other recyclable materials. PASCO estimates that, given the current oper-
ations, it would be most efficient and cost-effective to handle additional
material collection via a separate truck run. The other option is to collect
the other materials with the newspaper, which would require new equip-
ment and significant changes to the existing operation. The collection of
additional materials may require some processing via sorting; this will
depend on the specifications of the market. If PASCO handles all of the
processing, it may require the purchase of a baler, conveyor system, and
a loader/forklift as a minimum. In addition, it may require the construction
of a new building to house the equipment and provide collected material
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storage. This may not be cost-effective for Palo Alto. The City may opt,
instead, to contract the processing and transportation of the materials
(e.g., with the SMaRT Station in Sunnyvale).

Consistency with Local Policies. Curbside pickup of mixed paper would
be consistent with existing policies in Palo Alto.

Absence of Institutional Barriers. No institutional barriers are expected.

Estimated Cost. It would cost approximately $240,000 per year in col-
lection costs to add mixed paper to Palo Alto's curbside collection. This
includes capital costs of $240,000 for two new trucks, plus salaries for two
drivers and operation and maintenance costs. Capital costs for process-
ing (baler, conveyor system, loader/forklift) would be approximately
$120,000. In addition, there may be costs of $100,000 for a foundation for
the baler and conveyor system, and for a new building, if required.

End Uses. Please see Section 4.5.7, "Market Conditions."”

Public vs. Private Operation. Curbside cbllection of additional materials
would be privately operated as part of the City's existing curbside program.

Alternative 5 - Establish a Mobile Collection System

A mobile collection system, by definition, is one which moves and can ser-
vice more than one area. Under AB 939, the City is required to evaluate
this alternative. Establishing a mobile collection system does not specifi-
cally address any of the City's recycling objectives, although it could serve
in the collection of mixed paper. Mobile systems are ideal for rural areas
with low-density populations. Because Palo Alto has a fairly dense popu-
lation and also has many recycling collection programs in place, it is
served more efficiently by promoting and expanding current recycling
programs.

Waste Diversion Potential. Because Palo Alto has many recycling col-
lection systems in place, a mobile collection system is expected to have
negligible effects on reducing the amount of waste diverted.

Absence of Hazard. The hazard potential of establishing a mobile collec-
tion system is virtually insignificant.

Flexibility. Establishing a mobile collection system can accommodate
readily to changing conditions.
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Limited Shift in Waste Type Generation. Establishing a mobile collec-
tion system is expected to have no impact on shifts in waste type
generation.

Ease of Implementation. A mobile collection system would take less the
a year to implement.

Facility Needs. A mobile collection system would require a trailer :or
customer transactions and a storage area for material collected. The col-
lection site should be secured at night to prevent scavenging.

Consistency with Local Policies. A mobile collection system would not
be consistent with local plans in Palo Alto since they already have an
effective curbside collection program.

Absence of Institutional Barriers. Palo Alto has many collection systems
in place, both City-sponsored and privately-sponsored. Establishing a
mobile collection system could potentially impact the success of the
existing operations.

Estimated Cost. Capital costs to establish a mobile collection system are
estimated to range from $50,000 to $100,000 for a suitable truck and
tractor rig. Assuming 11/2 operators on a full-time equivalent basis,
annual operating costs are expected to be about $60,000.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. A mobile collection program would likely
be City managed and privately operated, in keeping with the City's practice
of public/private cooperation.

4.5.2 Commercial/Industrial Alternatives

Alternative 1- Expand Commercial/Industrial Recycling Program

This alternative addresses the objectives of increasing the number of
material types collected from the commercial sector and increasing par-
ticipation in the existing commercial recycling programs (please see Sec-
tion 4.4, "Existing Conditions Description"). Commercial/industrial and self-
haul waste represents 75 percent of Palo Alto's waste stream, but only
11 percent is recycled. In order to collect more of the commer-
cial/industrial waste, more programs will have to be established and a
broader range of materials collected. This alternative would exclude the
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Downtown Environmental Action Project, which offers a broad collection
program already (please see Section 4.4.4). With the additions, the mate-
rials collected through the commercial/industrial program are newspaper,
PET, glass, tin and aluminum cans, high-grade office paper, and corru-
gated cardboard. Other materials that could be considered are HDPE,
film, plastic, ferrous metals, and wood.

Before instituting a City-wide commercial/industrial collection program, a
one-year pilot program would be undertaken to determine the best method
of collection (e.g., a two-bin system, a multi-bin system, etc.)

Waste Diversion Potential. Increasing the number of material types col-
lected from the commercial sector and increasing the participation rate in
the existing commercial recycling programs is expected to divert an addi-
tional 3 to 5 percent of the total waste stream. This assumes a capture
rate of 50 percent of the currently disposed tons of the materials proposed
for the program. (Based on discussions with the CIWMB, this capture rate
is considered reasonable.)

Absence of Hazard. The hazard potential of expanding the commercial
recycling programs is low.

Flexibility. Commercial collection programs are readily adaptable to
changing conditions such as increased participation rate or the addition of
another material type for collection. Additional trucks could be added or
more frequent collection of materials could occur to accommodate chang-
ing conditions.

Limited Shift in Waste Type Generation. Expanding the commercial
recycling programs is expected to have no impact on shifts in waste type
generation.

Ease of Implementation. The implementation schedule is dependent on
the amount of materials added to the program and the number of busi-
nesses targeted to participate in the program. However, most commercial
programs could be implemented in less than a year.

Facility Needs. Facility needs for expansion of the commercial sector
recycling program include additional trucks, drivers, and collection con-
tainers. In addition, a material recovery facility (e.g., the SMaRT Station)
will be needed to process the additional volume of materials collected.
Lastly, increasing the participation rate may require public education mate-
rials and staff to disseminate the information.
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Consistency with Local Policies. Commercial recycling programs
already exist in Palo Alto; therefore, expanding the programs is consistent
with City policies.

Absence of Institutional Barriers. One of the major problems associated
with increasing the number of material types collected from the commer-
cial sector is the need for markets for the additional materials collected. In
addition, some businesses are unwilling to partake in recycling programs,
as these programs are generally not revenue-producing, and often even
cost the company. Also, space constraints for waste collection at commer-
cial/industrial facilities are often a barrier.

Estimated Cost. The cost to expand the commercial sector recycling pro-
grams is dependent on the number of additional materials added and the
increase in the area to be included. In order to separately collect
approximately 5,000tons per year of targeted materials, additional
collection effort would be required for the recyclables, and less effort
would be required for conventional garbage collection. In total, an
estimated one additional truck would be required plus a complement of
bins. Estimated capital costs are $260,000 for an anticipated extra
collection truck plus a complement of bins. Annual operating costs are
estimated at $150,000.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. An expanded collection program for busi-
nesses would likely continue to involve both the public and private sectors,
with the latter handling the majority, if not all, of the operations.

Alternative 2 - Establish a Manual Material Recovery Operation

A manual material recovery operation involves the recovery of loads that
are left at a designated site, such as a landfill or transfer station, often
from uncompacted commercial debris boxes. This process, which is
sometimes referred to as a "dump and pick" operation, would be set up at
the Palo Alto Landfill. For this type of an operation, a concrete pad for sort-
ing the materials is preferable, though not required. A concrete pad would
require a dedicated picking area.

Waste Diversion Potential. A manual material recovery operation could
divert and additional 4 percent of the total waste stream.
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Absence of Hazard. Workers at the facility face possible hazardous situ-
ations, as they are at a safety risk from the exposure to potentially haz-
ardous materials in the waste stream and working around large, moving
equipment such as loaders, dozers, and compactors.

Flexibility. Increased recovery of materials or the recovery of additional
materials may require expansion of the manual material recovery facility or
change in processing methods.

Limited Shift in Waste Type Generation. A manual material recovery
operation is expected to have no impact on shifts in waste type
generation.

Ease of Implementation. Approximately six months to one year would be
needed to implement a manual material recovery operation.

Facility Needs. A manual material recovery operation requires a facility
with an area for sorting, storage and collection; this could be at the landfill.

Consistency with Local Policies. A manual material recovery facility is
consistent with City policies.

Absence of Institutional Barriers. Once the SMaRT Station or an alter-
native is operational, there will be no need for a "dump and pick" opera-
tion, as materials will go directly to the SMaRT Station.

Estimated Cost. It would cost approximately $25/ton to process the waste
at a manual material recovery facility.

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. A manual recovery station would likely be
City managed and privately operated.

Alternative 3 - Establish a Mechanized Material Recovery Operation

Palo Alto is currently negotiating a contract for involvement with the cities
of Sunnyvale and Mountain View in the SMaRT Station. Facilities like the
SMaRT Station are designed to be centrally located for the collection, pro-
cessing, and marketing of recyclable materials from several cities or
regions. When up and running, the SMaRT Station will collect paper, met-
als, glass, wood wastes, and yard wastes. If the SMaRT Station is not
built, the City will investigate an alternative to processing of commer-

Recycling
PJ1 1991001.EO0W 4-19 Rev. 0 May 8, 1991



cial/industrial recyclables, potentially through cooperation with another
jurisdiction.

Waste Diversion Potential. The SMaRT Station is anticipated to receive
about 75,500 tons per year and divert approximately 20 percent of the
incoming refuse. This would amount to diversion of 11 percent of the total
waste stream.

Absence of Hazard. There are several potential hazards associated with
the SMaRT station. There is the possibility of fire and explosion from the
shredder operations and the possibility of explosion when compacting the
residual load. Because some of the materials that will be collected at the
facility are combustible, there is a minor fire hazard associated with their
storage. In addition, workers at the facility will be at safety risks from the
handiing of materials, exposure to potentially hazardous materials, and
moving equipment.

Flexibility. The SMaRT Station will moderately accommodate changing
conditions; however, the flexibility is limited. Some changes may require
tacility modifications.

Limited Shift in Waste Type Generation. The implementation of the
SMaRT Station is expected to have no impact on shifts in waste type gen-
eration.

Ease of Implementation. It is estimated that the SMaRT Station will be
completed and operational in 1993; however, the facility has been subject
to substantial delays already.

Facllity Needs. The SMaRT Station will meet all of the facility needs for
this alternative.

Consistency with Local Policles. The SMaRT Station is consistent with
City policies.

Absence of Institutional Barrlers. There are no known institutional
barriers.

Estimated Cost. The SMaRT Station will be paid for by an increase in
garbage rates to Palo Alto residents. In addition, the City will pay tipping
fees of $2 per ton for 75,700 tons or $116,180 per year.

End uses Please see Section 4.5.7, "Market Conditions."
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Public vs. Private Operation. A facility like the SMaRT Station can be
operated by either a public or private entity. Current plans (in negotiation)
are for the SMaRT Station to be privately operated.

4.4.3 Other Alternatives

Alternative 1- Divert Inert Solids to a Construction Material Recycling
Facility

Inert solids in most areas are disposed of in landfills, aithough they often
contain recyclable materials. Palo Alto currently generates 27,420 tons per
year of asphalt and concrete, of which 19,990 tons is generated through
the City Public Works Department, the City Utilities Department, and capi-
tal improvement projects. All but 500 tons per year is landfilled. The City
is aware of the need to divert inert solids; one way to recycle concrete, for
instance, is to use it as road base. This alternative addresses the objec-
tive of diverting materials currently collected in industrial debris boxes and
diverting inert solids generated by the City Public Works Department, the
City Utilities Department, and capital improvement projects.

Waste Diversion Potential. This alternative is estimated to divert 6 to
12 percent of the total waste generated in Palo Alto.

Absence of Hazard. Diverting inert solids creates no known hazards.

Flexibility Because the market for materials made from inert solids is
fairly strong, it would accommodate changing conditions.

Limited Shift in Waste Type Generation. Diverting inert solids is
expected to have no impact on shifts in waste type generation.

Ease of Implementation. This program is scheduled to be underway in
1991. Two existing inert solids recycling facilities, Raish Products in Sun-
nyvale and S.R.D.C. in Redwood City, are located within 20 miles
roundtrip of Palo Alto. Minimal effort is needed to include recycling
requirements in the City's CIP specifications and to implement inert solids
recycling within the City's departments.

Facility Needs. An area of the Palo Alto Sanitary Landfill must be desig-
nated for the stockpiling of materials generated by the City's department.

Consistency with Local Policies. Diverting inert solids is consistent with
City policies.
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Absence of Institutional Barriers. Diverting inert solids has no known
institutional barriers.

Estimated Cost. Costs for recycling inert solids will be limited to pay-
ments to Contractors for those services detailed above. At this time, the
estimated cost is $10.00 per ton including loading, transportation, and tip-
ping fees, or an annual cost of $70,000 (6 percent diversion) and
$140,000 (12 percent diversion).

End Uses. Please see Section 4.5.7, "Market Conditions."

Public vs. Private Operation. Diverting inert solids can involve both the
City and private companies (i.e., the City would locate the processor and
PASCO would work with that processor) or can be handled completely by
private companies (i.e., PASCO locates the processor and works directly
with them). However, the market will almost certainly be a private
operation.

4.4.5 Other Program Considerations

A. Zoning and building code practices. The City of Palo Alto is aware of
Recycling Market Development Zones established under SB 1322 and is
considering this option. In addition, the City is currently preparing a zoning
ordinance that would require recycling collection areas to be set aside in
all new construction (with the exception of single family homes).

B. Solid waste disposal rate structure. Palo Alto will evaluate the solid
waste disposal rate structure in 1991.

C. Methods to increase markets. During the short-term planning period,
the Local Procurement Ordinance in Palo Alto (see Source Reduction
Component) will contribute to an increase in the local market for products
made from post-consumer waste. In addition, the waste audits performed
by the City for businesses provide an opportunity for the City to dissemi-
nate information about purchasing products made from post-consumer
waste, which will also increase |local markets. The City will also look to the
state for markets developed at that level through the Integrated Waste
Management Board.

D. Handling methods. Because Palo Alto recognizes the necessity of
preserving the integrity of recovered materials for end use, it encourages
source separation of recyclable materials through its many collection pro-
grams. In addition, the City and PASCO have considered re-routing
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commercial collection runs in order to preserve the integrity of recyclables
that will go to the SMaRT Station. This would enable the separate collec-
tion of wet wastes from grocery stores, for instance, and dry wastes from
other businesses.

4.5 Selection of Recycling Program

Palo Alto currently has many recycling programs in place that will con-
tinue. The programs selected and listed below are either new programs, or
additions to successful existing programs. The selection of programs was
based on the evaluation criteria and the ease of implementation in the City
of Palo Alto.

Table 4-4 summarizes in a qualitative manner the findings of the
alternatives evaluation; Table 4-5 assigns a numercial value to the
evaluation presented.

4.5.1 Alternatives Selected

Short-term planning period. The programs selected to reduce the
amount of waste being landfilled or incinerated during the short-term pian-
ning period include:

+ Expand multi-family dwelling recycling program
panticipation

+ Expand commercial/industrial recycling program
» Establish a mechanized material recovery facility

+ Divert inert solids to a construction material recycling
facility

Expand Multi-Family Dwelling Recycling Program Participation - Residen-

tial Alternative 3. Palo Alto's waste stream is primarily made up of com-
mercial/industrial waste, but residential recycling collection programs have
been quite successful, particularly with single family homes. Among multi-
family dwellings, the participation rate is estimated at just 50 percent and it
is also estimated that the remaining 50 percent could be brought on board
with relatively little effort and expense. Given this scenario, the largest
residential sector remaining that is not currently participating in recycling
should be included in the program.
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Expand Commercial/industrial Recycling Program - Commercial/Industrial
Alternative 1. Commercial and industrial waste makes up the majority of
Palo Alto's waste stream, but this sector participates the least in recycling
collections. This seems to be due to the fact that, although there are many
recycling collection programs in place for business, they are either
regional (e.g., Stanford Shopping Center's program or the DEAP) or, in the
case of City-sponsored programs, are sometimes met with limited partici-
pation. There is known resistance to recycling from businesses, as it usu-
ally is not revenue-producing and often costs businesses. For this reason,
recycling collection needs to be made as appealing as possible for busi-
nesses, in order to get widespread participation. A coordinated program
including, for instance, collection centers along the lines of DEAP's, has
the potential to be very successful. Alternatively, for some commercial
generators, the placement of one or more extra bins may be feasible. The
key is to make recycling as convenient as possible for the businesses.
The pilot program for the commercial/industrial sector will determine which
type of program would be most successful in Palo Alto. The results on the
pilot program for the commercial industrial sector will determine which type
of program would be most successful in Palo Alto.

Establish a Mechanized Material Recovery Facility - Commercial/industrial
Alternative 3. In order to handle a large quantity of collected materials
(e.g., City-wide commercial/industrial collection programs), a material
recovery facility like the SMaRT Station is needed. This makes it possible
to collect recyclable materials from many regions and to process them in
the same location, which is critical in meeting market specifications for
recovered materials.

Divert Inert Solids to_a Construction Material Recycling Facility - Other
Alternative 1. Currently, 26,830 tons per year of asphalt and concrete are
being brought to the City's landfill. The market for products made from
these materials is fairly strong, and material recycling processors have
been located. This is a relatively straightforward way to recycle these
materials and divert a large quantity from the landfill.

Medium-term planning period. The programs selected to reduce the
amount of waste being landfilled or incinerated dunng the medium-term
planning period are:

+ Expand existing drop-off facility to include mixed paper
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+ Expand residential curbside recycling program to include
mixed paper

Expand Existing Drop-Off Facility to Include Additional Materials - Resi-
dential Alternative 1. Mixed paper, for example, represents a sizeable
portion of Palo Alto’s waste stream that is not currently being collected. In
order to achieve the 50 percent diversion goal, the City will need to begin
collecting mixed paper in 1995. Mixed paper is an assemblage of recy-
clable paper grades. Depending upon the marketing situation in the
medium term period, mixed paper may be accepted by brokers in a com-
mingled form and/or for a higher price, the grades could be sorted and
sold be grade.

Expand Residential Curbside Recycling Program to Include Additional

Materials - Residential Alternative 4. This alternative was selected for the

reasons described in the previous selection. Mixed paper, including
magazines, makes up 22 percent of Palo Alto's total residential waste
stream, so collecting this would contribute greatly to meeting the
50 percent diversion goal. In addition, mixed paper is fairly easy for
residents to collect, so participation should be very high.

4.5.2 Estimated Diversion Quantities

The recycling programs selected are expected to divert the following addi-
tional percentages from Palo Alto's total waste stream:

Short-term planning period

Expand multi-family dwelling recycling .program participation: 0.2 to
0.3 percent (waste types included: newspaper, tin and aluminum cans,
glass, PET, corrugated cardboard, motor oil, metal scrap, small household
appliances).

Expand commercial/industrial recycling program: 3 to 5 percent (waste
types included. newspaper, PET, glass, tin and aluminum cans, high
grade office paper, and corrugated cardboard).

Establish a mechanized material recovery facility: 11 percent (waste types
included: paper, metals, glass, wood wastes, and yard wastes).

Divert inert solids to a construction material recycling facility: 6 to
12 percent (waste types included: asphalt and concrete).
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Medium-term planning period

Expand drop-off facility to include additional materials: 0.1 to 0.3 percent
(waste types included: mixed paper; tin, aluminum, and steel cans; PET:
glass; newspapers; aluminum foil trays; metal scrap; motor oil; car batter-
ies; corrugated cardboard; yard debris; and other miscellaneous items
[e.g., lawn mowers, small appliances, motors]).

Expand residential curbside recycling program to include additional mate-
rials: 2.0 to 2.7 percent (waste types included: same as drop-off facility,
except for other miscellaneous items).

4.5.3 End-markets, End uses, and Back-up Markets for Diverted
Materials.
See Market Conditions (Section 4.5.7.)

4.5.4 Materials Handling and Disposal Needs
See Section 4.4.5, Other Program Considerations, part D.

4.5.5 Facility Needs.
Short-term planning period.

Expand multi-family dwelling recycling prbgram participation: no new facil-
ities needed.

Expand commercial/industrial recycling program: additional trucks, drivers,
collection containers, among other things. Also, a material recovery facility
(e.g. the SMaRT Station) is needed.

Establish a mechanized material recovery facility: the SMaRT Station is
scheduled to be operational by 1993.

Divert inert solids to a construction material recycling facility: No new facil-
ity needed, except for a storage area at the landfill.
Medium-term planning period.

Expand existing drop-off facility to include additional materials: may need
a conveyor system and dedicated staff person.

Expand residential curbside recycling program to include additional mate-
rials: new trucks and drivers will be needed for collection. if PASCO han-
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dles the processing, a baler, conveyor system, and a loader/forklift will be
needed. In addition, a new building may be needed.

4.5.6 Identification of Measures to be Taken if Requirements Cannot
Be Met.

In the event of unfavorable market conditions which could prevent the City
from meeting its diversion goals, the City plans to employ the following
measures

+ consider pooling resources with other cities in order to
market materials cooperatively.

* investigate the existing collection and processing activities
to be sure that materials are being prepared properly to
meet buyer's specifications.

* conduct broad research to locate markets or end uses not
previously found, both on a local level and beyond.

To the extent possibie, the City will coordinate its efforts with Santa Clara
County to ensure the development of favorable markets for recyclable
materials.

If negotiations for the SMaRT Station cannot be completed, the City has
contingency plans for a mandatory commercial/industrial recycling pro-
gram targeted to collect corrugated cardboard, white ledger, and
newsprint, and several grades of mixed papers. Estimates developed by
PASCO indicate collection costs of $801,435 per year to recover an
amount similar to that which would have been diverted through the
SMaRT Station.

4.5.7 Market Conditions

In order to truly recycle, and not just collect materials, there needs to exist
viable markets for the recovered materials. For this reason, this section
addresses the existing market conditions local to the City of Palo Alto, as
well as on a broader scale (e.g., regional, statewide, national, and interna-
tional). The focus is on those materials most often collected through recy-
cling programs, such as various paper grades, plastics, metals, and glass.
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In addition, the City of Palo Alto is aware of the Recycling Market Devel-
opment Zones established under SB 1322 (see introduction of this plan for
description of SB 1322) and will consider this option.

Paper

Old Newspaper (ONP) ONP is the main grade of waste paper collected in
the residential sector. ONP collected in Palo Alto is taken to Container
Corporation in San Jose. A number of other ONP markets are available in
northern California.

Currently, the amount of ONP that is available nationwide for recycling far
exceeds the demand. However, this situation is expected to change. ltis
estimated that the demand for ONP will almost double by 1995 due to
increased export of ONP, increase in the paper board market and other
factors.

Because ONP is contaminated with printing inks, it is necessary to de-ink
this raw material before it can be recycled. The primary reason for excess
ONP is the shortage in newsprint facilities that can de-ink the newspaper,
or use it. The deinking capacity in the U.S. is expected to increase in the
future to meet the. anticipated demand and help to equalize the supply and
demand balance. California passed legislation effective January 1, 1991
(Assembly Bill 1305), requiring newspaper publishers to use 25 percent
post consumer material. This is expected to stimulate the expansion of
de-inking facilities in the northwest.

End uses for ONP include newsprint, insulation, packing, building materi-
als and animal bedding. Newsprint manufacture is anticipated to be the
largest market for ONP and is anticipated to increase significantly through
the year 2000. Other end uses are anticipated to increase only marginally.

Current market prices paid for ONP in California range from $25 to $40
per ton FOB mill. However, the market price for ONP is cyclical due to
decreased collection in the winter months, paper mill shutdown for main-
tenance repair in the summer months, economic conditions, international
exchange rates and other factors.

High-grade Waste Paper High-grade paper is a general description of
various long-fiber grades of paper.  High-grade paper includes high-
grade, computer paper, and tab cards. These grades are more valuable

Recycling
PJ1 1991001.EOW 4-28 Rev. 0 May 8, 1991




for recycling because of their strength, and thus command a higher price
than other paper grades.

Market prices for high-grade paper are dependent on the price of puip.
High-grade wastepaper is often used as a substitute for pulp, so when
pulp prices drop so does the price of high-grade paper. The market prices
for different paper grades vary independently. However, the market price
for higher grades are generally more stable than that paid for lower
grades. The higher the degree of separation from the source, the higher
the price paid for the paper. High-grade paper can be used in making
writing paper, computer paper, napkins, facial tissues and paper towels.

High-grade paper collected in Palo Alto is taken to Weyerhauser in San
Jose.

Mixed Waste Paper

As implied in its name, mixed paper refers to a paper stream containing
more than one grade. Mixed paper is defined in this study as a mixture,
unsegregated by color or quality, of at least two of the following paper
wastes: paperboard, clay-coated paper, ground-wood paper other than
newsprint, colored ledger, books, and telephone books. The housing
industry and the value of the U.S. dollar overseas greatly affect the
demand for wastepaper. A strong dollar overseas means a decrease in
the demand for waste paper. Secondary markets for recovered paper can
be found in the U.S and abroad. Mixed paper export has increased sig-
nificantly and has allowed for growth in mixed paper recycling, particularly
in the western U.S. Local domestic markets, however, are fairly well satu-
rated. Potential buyers for wastepaper in the Bay Area include:
Weyerhauser in San Jose and DAI El Papers USA Corp. in Burlingame,
but other markets need to be identified in order for recycling of mixed
paper to be feasible in Palo Alto. The City will address market develop-
ment for mixed paper and will also look to the State for development of
mixed paper markets.

The primary use of mixed waste paper is in the manufacture of combina-
tion boxboard which is used to make boxes for shoes, clothing, and dry
foods. Other uses for mixed waste paper include the manufacture of
roofing felt, and construction paper building materials. Markets also exist
for each of the separate grades that are included in mixed paper.
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Old Corrugated Containers (OCC) The amount of OCC consumed in the
U.S. is significant, approximately 15 million tons per year, due to its use in
shipping packaging for most consumer products. The gquantity of OCC ir
the waste stream is greater in the commercial sector than in the residenti:

sector. OCC that has been separated properly can be used in the mant

facture of new corrugated containers, cereal boxes, pad bases, anu
wallboard.

The market for OCC in California is very strong; more than one half of the
collected OCC in California is used by mills within the state. Current mar-
ket prices for OCC range from $43 to $65 per ton. OCC collected in Palo
Alto is taken to Jefferson Smurfit in San Jose. Other potential buyers for
OCC generated in Palo Alto include Weyerhauser in San Jose and DAI E!
Papers USA Corporation in Burlingame.

Metals

Aluminum cans (UBC) Approximately half of the aluminum disposed of in
solid waste is in the form of cans. The waste recovery system for alu-
minum cans is highly successful. Compared to other recyclables, alu-
minum cans command the greatest price per pound. The recovery rate for
UBC is in excess of 61 percent.

Aluminum cans that have been separated can be used by the primary
producers. They are remelted and made directly into can stock. Alu-
minum scrap is used primarily by secondary aluminum producers. Current
scrap value market prices for aluminum cans range from $.40 to $.55 per
pound. The addition to the AB 2020 redemption value raises the total mar-
ket price. Markets for aluminum cans exist in the U.S. and abroad. Alu-
minum cans that are recovered in Palo Alto are collected by Markovits and
Fox in San Jose.

Steel food and beverage containers Tin cans that are used as food con-
tainers are actually steel cans with a thin coating of tin. The percentage of
tin in steel cans usually totals about 0.25 percent and is worth approxi-
mately $3 to $4 per pound. This small amount of tin can cause contami-
nation in steelmaking. Detinning recovers tin and also increases the qual-
ity of steel scrap. However, due to decreasing amounts of tin in steel
cans, along with a weak scrap market for tin, some detinning operations
are closing.
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Growth in curbside collection of steel cans has been an important element
in the expansion of steel can recycling. Tin and bimetal cans recovered in
Palo Alto are collected by Markovits and Fox in San Jose.

Glass

Culiet, or waste glass usage in the U.S. is estimated at 25 to 30 percent of
the glass. Cullet is primarily traded on the U.S. market, so its market price
remains fairly constant.

A primary concern for end use markets is the quality of the material. In the
glass plant, contaminants can cause damage to equipment or resuilt in
poor quality product. One of the problems with curbside collection of
commingled glass is that it produces multi-colored shards of glass. Mar-
kets for mixed-color cullet are not as stable or lucrative as that for color
sorted containers.

The two primary end uses for recovered waste glass are cullet for new
glass; and as a raw material for making secondary products, such as
glasphalt (highway paving material), foamed insulation, and construction
material.

Most of the glass recovered in Palo Alto is taken to Owens-Brockway in
Tracy and a small amount is taken to Circo Glass in Newark. The glass
market has become problematic for many recyclers recently due to the
increased quality standards being imposed and the request for color-
sorted materials. Current market prices for sorted California redemption
value glass range from $0.03 to $0.06 per pound. The addition to the
AB 2020 redemption values raises the total market price.

Plastics

Markets for plastics are fairly new, but the EPA predicts that as processing
technologies are developed, plastics recycling will grow and new markets
will develop.

Polyethylene teraphthelate (PET) Most soda containers are made out of
PET, which is the most recycled of all plastics. Over 160 million pounds of
PET bottles were recycled in 1988. Post-consumer PET is prohibited for
use in new food containers because of FDA restrictions. The primary end
use for PET is fiberfill, which is used in pillows, sleeping bags, and ski
jacket insulation, among other things. The most desirabie market for recy-
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cled PET is compounded, extruded, and molded plastic makers. PET
collected in Palo Alto is taken to Jefferson Smurfit in San Jose.

High-density polyethylene (HDPE) and Low-density polyethylene (LDPE)

HDPE is used in the manufacture of jugs (e.g., milk, cider, distilled water)
and bottles (e.g., laundry and dish detergent, motor oil, antifreeze) and the
market for recycled HDPE is growing. However, because of sanitary
restrictions, these items are not recycled back into food packaging. Major
potential markets for recycled HDPE are soft drink basecups, plastics
lumber, containers, drums, pails and various types of pipes.

Palo Alto does not currently collect HDPE, but it is a commonly targeted
item in other curbside recycling programs due to its easily identifiable
resin. An estimated 75 million pounds of HDPE bottles were recovered for
recycling in 1989.

LDPE is used in clear film wrap to package products and in many plastic
bags and some bottles. The use of LDPE in the manufacture of bags
adds strength to the film.

Polystyrene

There are various forms of polystyrene, the most familiar being the foamed
or expanded polystyrene foam (EPS), commonly referred to as styrofoam.
The uses for EPS foam include fast-food single serve cups and trays; and
packing materials in both rigid, molded form and in loose form or
"peanuts,” as EPS is sometimes called.

A three-month polystyrene collection program was instituted in Palo Alto in
November 1990 and the material sold to Free-Fiow Packaging Corporation
in Redwood City, California and Bay Polymer Corporation in Fremont,
California. Recovered polystyrene can be used in the manufacture of
toys, office equipment, insulation, and cassette casings.

4.6 Recycling Program Implementation

The following sections describe the tasks necessary to implement the
selected recycling programs.
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4.6.1 Government Agencies Responsible for Implementation
Listed below are the government and private entities responsible for
implementing the recycling programs selected by Palo Alto.
Expand multi-family dwelling recycling program participation
+ City Department of Public Works

Expand commercial/industrial recycling program
+ City Department of Public Works
+ PASCO

Establish a mechanized material recovery facility
+ City Department of Public Works
« Other Bay Area cities involved with SMaRT Station
(Sunnyvale, Mountain View)
Divert inert solids to a construction material recycling facility
+ City Department of Public Works

« General contractor

Expand existing drop-off facility to include additional materials

+ City Department of Public Works

+ PASCO
Expand residential curbside recycling program to include additional
materials

+ City Department of Public Works

+ PASCO

4.6.2 Tasks Necessary to Implement Programs

The City has had recycling programs in place for many years; these pro-
grams (see Section 4.4, Existing Conditions) will continue. Listed below
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are the tasks necessary to implement the new programs selected and
described previously in Section 4.5.

Expand muiti-family dwelling recycling program participation

(Note: Multi-family dwellings have been contacted in the past, but addi-
tional efforts are required in order to involve the remaining approximately
50 percent of complexes).

« Identify multi-family dweliings currently not participating in
the recycling program, develop a mailing list,” and mail
informational material to the manager of each complex.

+ Follow up the mailing with a telephone call or visit to
encourage the manager to begin participating.

+ Once manager has agreed to participate, begin public
education and information efforts aimed at residents (see
Public Information and Education Component).

» Schedule and order additional recycling carts.

Expand commercial/industrial recycling program

+ Identify companies to target, compile or obtain mailing list,
and send letter or phone each company to assess interest
in participating in pilot program for commercial recycling.

+ Determine which materials will be collected during pilot
program.

« Make arrangements with a hauler to collect, process, and
sell recovered materials during a one-year pilot program.

« Purchase collection containers and identify location sites.

+ Begin one-year pilot program to ascertain feasibility of
City-wide commercial recycling and to refine program.

Establish a mechanized material recovery facility

» Finalize contract between other cities and Waste Man-
agement, Inc.

Per Recycling Center, this was completed in January 1991.
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+ Coordinate with PASCO regarding any modifications that
would have to be made in its operations in order to incor-
porate the SMaRT Station; this will more than likely
require a review of the contractual agreement between
the City and PASCO.

* In 1993, begin taking materials to the SMaRT Station.

Divert inert solids to a construction material recycling facility

* Revise CIP's specifications to include a bid item for recy-
cling of inert solids.

- Contract out the removal of inert solids generated by
City's departments.

Expand existing drop-off facility to include additional materials

- Coordinate with PASCO and review/adjust contract if
necessary, to incorporate mixed paper collection and pro-
cessing.

+ Establish a market for either commingled or grade-sorted
mixed paper and other materials.

+ Inform the public (see Public Information and Education
Component) that mixed paper can now be taken to the
drop-off facility.

Expand residential curbside recycling program to include additional
materials

+ Coordinate with PASCO and review/adjust contract, if
necessary, to incorporate mixed paper collection and pro-
cessing into existing curbside program.

+ Determine whether PASCO will be responsible for pro-
cessing as well as collection. If no, make arrangements
with a local company to contract the processing of the
materials and transportation to the buyer(s).

+ Establish a market for either commingled or grade-sorted
mixed paper and other materials (see Section 4.5.7 for a
discussion of Market Conditions for these materials).
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+ Purchase and distribute mixed paper collection containers
for residents.

» Inform residents (see Public Information and Education
Component) about mixed paper collection at the curb.

4.6.3 Short-term and Medium-term Planning Period Implementation
Schedule

Please see Figures 10-12 to 10-16 in the Integration Component
(Section 10) for the implementation schedule.

4.6.4 Implementation Costs

Please see the Funding Component (Section 9).

4.6.5 Actions Planned to Deter Scavenging

The most effective means for deterring unauthorized removal of recyclable
materials is through an ordinance prohibiting this activity. The City of Palo
Alto has such an ordinance on the books.

4.7 Recycling Program Monitoring and Evaluation

The City of Palo Alto recognizes the need to monitor and evaluate recy-
cling programs in order to ascertain whether diversion goals are being
met. The following section includes the steps that will be taken to monitor
and evaluate the selected recycling programs.

4.7.1 Methods to Quantify and Monitor Achievement of Objectives

The following tasks will be used to effectively monitor the success of the
recycling programs. Solid waste diversion will be quantified by tons.

Recordkeeping. Accurate recordkeeping will be the key to determining
whether recycling objectives are being met. The City will coordinate with
PASCO to begin keeping separate records for each collection program.
Currently, PASCO is combining most of its collection data, so that it is not
possible to determine, for instance, how many tons of waste are collected
from muiti-family dwellings. The City and/or PASCO will have to set up a
more detailed database to store data such as the number of tons of waste
collected through each program, by waste type. PASCO could potentially
re-route its collection runs in order to facilitate the gathering of this data.
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This information will be tracked on a monthly basis and wiil allow the City
to regularly monitor the recycling programs and progress toward meeting
diversion goals. In addition, the operators of residential and commercial
collection programs should collect information regarding househoid and
business participation in order to monitor this measure of program
effectiveness.

Waste generation study. In addition to the recordkeeping, a future waste
generation study should be conducted in order to gauge the changes in
the City's waste stream and the effectiveness of the programs.

Surveys. Mailed questionnaires or telephone surveys will be conducted
approximately yearly with sample groups from both the residential and
commercial/industrial sectors to determine (a) the awareness level about
recycling programs, and (b) among those already participating, what the
satistaction level is. For instance, are recycling programs convenient? Are
they being used to their capacity? Through the surveys, obstacles to
recycling can be identified and participation increased.

4.7.2 Written Criteria for Evaluating Program's Effectiveness

The effectiveness of each recycling program will be evaluated using the
following written criteria.

+ Are the recycling objectives being achieved

+ Total solid waste collected. Through the recordkeeping
system and the waste generation study, a determination
will be made as to whether the program is successful in
achieving the estimated reduction in solid waste volume
and weight.

 Participation rate. Information from curbside and com-
mercial collection program operators regarding participa-
tion will give the City an idea about the numbers of resi-
dents and businesses participating in recycling programs
over time. An increase in the number of households or
businesses participating over time is one measure of the
success of these programs.
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4.7.3 Parties Responsible for Monitoring, Evaluation, and Reporting

The City Public Works Department will oversee the monitoring and evalu-
ation of recycling programs and will be ultimately responsible for their exe-
cution. In addition, PASCO will provide operational information for the
programs it is running. Volunteers will be utilized for tasks such as con-
ducting surveys.

4.7.4 Monitoring and Evaluation Funding Requirements

A budget will need to be set aside for the follow-up waste generation study
and for surveying costs (primarily staff time and printing/mailing costs for
questionnaires). Two recycling coordinators will be added to the staff
they will be responsible for planning, developing, and implementing the
new and expanded programs that are identified in this document. Annual
monitoring costs in the short-term planning period for the selected
programs are estimated to be as follows:

+ Expand Multi-family program $1,000

+ Expand Commercial/Industrial program $1,000
Table 9-1 presents a summary of costs (including monitoring for all
selected programs).
4.7.5 Measures to be iImplemented if Monitoring Shows a Shortfall

If monitoring efforts indicate that diversion objectives are not being met,
the following measures will be employed.

» re-evaluate diversion goals to determine their feasibility,
given empirical data.

« evaluate public education efforts to determine whether
these need to be increased to broaden awareness of, and
participation in, recycling programs.

« gvaluate alternative markets for recovered materials.

+ provide incentives to the commercial/industrial sector for
recycling.
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s

 address issues resulting from surveys that could poten-
tially be affecting diversion goals.

 establish a City ordinance making recycling mandatory.
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Table 4-3

Summary of Existing Recycling Conditions

Estimated Percentage
Annual Tons of Waste
Recycling Programs Diverted Diversion*
Residentlal Recycling Programs
Curbside collection of recyclables 6,470 4.6
Landfill drop-off center 776 0.6
Other drop-off 60 0.04
City-Sponsored Commercilal/industrial Programs
Restaurant/bar glass collection 370 0.3
High-grade office paper collection 103 0.07
Commercial and retail cardboard collection 495 0.4
Other Recycling Programs (Not Clty Sponsored) 4,790 3.4
Total 13,064 9.35

* Of total waste stream in Palo Alto.
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5 COMPOSTING COMPONENT

5.1 Introduction

Composting is the controlled biological decomposition of solid organic
materials. Such materials include leaves, grass clippings, food waste, and
other organic materials commonly found in the municipal waste stream.
The end product of composting is a stable humus or soil-like material that
can be used as soil conditioner, mulch, or fertilizer, depending on its
physical properties. Although biological decomposition occurs naturally,
several physical and chemical parameters must be controlled to maximize
the rate of microbial activity and to minimize environmental impacts.
These parameters include temperature, oxygen, nutrient availability,
moisture, and pH. With proper controls, composting can occur rapidly,
yield a quality product, and reduce the original volume of the organic
material by 50 percent or greater.

Composting can play a key role in an integrated waste management pro-
gram. Composting such waste can significantly reduce the amount of
waste that goes to landfills or other disposal facilities. It also allows for
more efficient waste collection and reduces gas and leachate problems
associated with the landfilling of organic wastes.

Yard wastes have been found to make up a very large percent of the
waste streams in Palo Alto, comprising approximately 14.9 percent by
weight. This has made composting an obvious choice as a focus for
meeting AB 939 diversion goals.

This component presents composting objectives for the City of Palo Alto
and identifies existing and proposed activities for achieving these
objectives.

Composting
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5.2 Objectives

Approximately 7.7 percent of the City's waste siream is currently be 3
composted. During the short-term and medium-term planning periods @
target rate for composting the City's wastes is in the range of 1 .0
12 percent. This increased diversion rate will be achieved vie .he
following objectives, which were selected based on the resuits - the
waste generation study and an assessment of the City's neea: and
characteristics:

+ Increase the marketability of the currently produced com-
post product and develop local public and private sector
markets and uses for compost.

- Improve or expand current programs to increase the
diversion of yard waste for composting.

« Divert yard waste from the landfill by composting.

+ Promote diversion techniques that emphasize source
separation of organic wastes from the municipal waste
stream.

Based on the results of the solid waste disposal characterization, yard
wastes are targeted for diversion by composting.

5.3 Existing Conditions Description

The City of Palo Alto has been operating a successful yard waste com-
posting program since 1979. It was one of only a few such programs in
the nation at the time it was initiated. The goals of the program are to
increase the life of the Palo Alto landfill by diverting a portion of the waste
stream and to produce a high-grade topsoil at low cost. Following the
closure of the City's 137-acre landfill, this top soil will be used in the pro-
cess of converting this site to a park. Finished compost currently being
stockpiled at the landfill will be subsequently blended with soil and various
soil amendments to create a topsoil, for use as final cover in landscaping
this park.

Initially, yard wastes were delivered to the composting site at the Palo Alto
landfill by residents, nonresidents, businesses, gardeners, refuse vehicles,
and city-contracted landscaping, tree-trimming, and street sweeping ser-
vices. Customers delivering uncontaminated loads of yard waste to the
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site were charged reduced tipping fees. A pilot yard debris collection pro-
gram was implemented from September 1988 through November 1988;
these wastes were collected at the curbside from selected residential
areas. In 1990, the City initiated city-wide residential curbside collection of
compostable yard waste. The City has also maintained its policy of using
a reduced tipping fee to encourage dropping off loads of uncontaminated
yard waste at the landfill.

The yard waste collection and processing program is managed by the
City. Residents place an unlimited quantity of yard waste in garbage cans,
30-gallon kraft paper bags, cardboard boxes, or bundles not exceeding
4 feet in length. These wastes are then collected at the curb on the refuse
pick up day at no additional fee. Acceptable yard wastes include grass
clippings, plant trimmings, tree prunings (up to 2inches in diameter),
leaves, brush, weeds, shrubs, and nonhazardous wood wastes. PASCO
vehicles collect the yard waste on a second run after the initial refuse col-
lection route. The City is currently recovering approximately 50 percent of
the total yard waste generated in the City.

Located on the west side of the refuse disposal area, the composting
operations site consists of approximately 10 acres. After an initial grinding
process, the material is pushed into windrows approximately 250-feet
long, 15-feet wide, and 8-feet high. Approximately 8 to 12 windrows are
active at any one time. Water is added to maintain moisture levels, and
the windrows are turned about every 3 to 4 weeks to provide aeration.
The composting operation employs one full-time equipment operator with
additional part-time assistance from a heavy equipment operator, refuse
disposal attendant, and supervisor. The equipment used in the compost-
ing operation consists of a W.H.O. wood waste grinder, a CAT 920 loader,
a CAT D-8 dozer, a 30-yard debris box for disposing of noncompostable
contaminants, and an irrigation system to maintain proper moisture in the
windrows.

The irrigation system operates on an "as needed" basis. Four soaker
hoses run along each windrow, dispersing water during the active com-
posting phase. Reclaimed water from the Water Quality Control Plant is
used. An estimated 121 gallons of water per cubic yard of compostable
material is required to maintain a satisfactory moisture content during the
composting process.
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City staff have estimated that by producing its own compost rather than
buying topsoil, the City will save $500,000 on final closure costs. This
includes the savings in landfill space at current costs. Compost has
already been used in developing the park that is slated for development or
the site of the landfill after it is closed.

The City has not initiated any market development activities, local gov-
ernment procurement programs, economic development activities, or con-
sumer incentives for compost.

According to the Solid Waste Generation Study, the current yard waste
collection and composting program diverted a total of 10,810 tons of yard
waste from Palo Alto's landfill during 19901. A summary of the effective-
ness of the yard waste collection program is presented in Table 5-1. Out
of a total of 7,680 tons of yard waste generated by residences, an esti-
mated 5,454 tons were diverted through composting in 1990. This
amounts to a yard waste diversion rate of approximately 71 percent for the
residential sector. A similar calculation for the non-residential (i.e., com-
bined commercial, industrial, and self-haul) sectors yields a yard waste
diversion rate, of approximately 41 percent. Table 5-1 indicates a rate of
52 percent for the City as a whole. Composting of yard waste accounts for
a diversion of approximately 7.7 percent of the total solid waste stream.

No composting programs will be decreased or phased out in the short- or
medium-term planning periods.

5.4 Evaluation of Program Alternatives

Every composting program consists of three parts: collecting the organic
materials, processing the materials, and marketing the finished compost
product. In some instances, each of these parts may be selected for
implementation independently and without consideration of the others.
The choice of other alternatives may depend on the options selected.
Because of this dilemma, and a desire to optimize the combination of
these parts, alternatives will be presented with similar activities and sub-
sequently matched in Section 5.5, "Selection of Program." Figure 5-1,
"Composting Alternatives and Dependent Options," depicts the relation-
ships between these options.

1 Data provided by City Public Works Department.
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Palo Alto evaluated the following alternatives and related options to effec-
tively divent its compostable material from landfill disposal or
transformation.

+ Alternative 1 - Implement Collection Alternatives
Option 1—Increase participation in existing program

Option 2—Develop commercial/industrial yard waste
program

Option 3—Collect alternative feedstocks
Option 4—Utilize SMaRT station yard waste separation

Option 5—Enact a city ordinance to ban yard waste
from disposal

+ Alternative 2 - Implement Processing Alternatives
Option 1—Increase processing activities
Option 2—Develop an in-vessel composting system

An evaluation of the alternatives is presented in the following sections. A
summary of the evaluation results is presented in Table 5-2.

5.4.1 Alternative 1 - Collection Alternatives

Option 1—Increase Participation in Existing Program

This option proposes that participation in the existing residential curbside
program, as well as the drop-off program at the compost area, could be
improved by developing an on-going education/promotional program tar-
geting Palo Alto residents and businesses. For a description of this pro-
gram see Section 7, "Education and Public Information Component.”

This option meets the component objective of improving or expanding the
current program to increase diversion quantities for compostable
materials.

Waste Diversion Potential. The current yard waste diversion rate of
52 percent could ultimately be increased to approximately 75 percent,
amounting to an additional 5,000 tons per year. This increase would
amount to about 3.6 percent of the entire waste stream.
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The promotion of backyard composting does not conflict with the
expansion of the municipal composting program. Promotion of the
backyard composting program consists of sending fliers to citizens
requesting information. The requests for the fliers are few. The municipa
compost pick-up program enables citizens to divert the materials from the
landfill at no extra charge and in a much easier manner than starting their
own compost programs. The anticipated reduction through backyard
composting will, therefore, be minimal.

Absence of Hazards. No potential hazards are associated with this
option. The existing composting program is capable of collecting the
anticipated increase in yard waste feedstock quantities without creating a
hazard.

Flexibility. Because the education program would be on-going, it will be
capable of great flexibility in accommodating changing economic, techno-
logical, and social conditions.

Limited Shift in Waste Type Generation. This option does not shift solid
waste generation from one type of solid waste production to another.

Ease of Implementation. This option will be implemented in the shont-
term and continued in the medium-term planning periods.

Facility Needs. To existing 10-acre composting facility can process from
35,000 to 45,000 cubic yards of yard waste. The site is therefore
adequate to handle the 10,810 tons or 32,030 cubic yards of yard waste
collected per year. Unused or unsold finished compost will be stored at
another area within the landfill for use in landfill partial closure activities
(i.e., placement of vegetative layer) and park development at cessation of
all landfilling activities. No additional significant facility needs are required
except some minor grading for finished compost storage.

Consistency with Local Policies. This option is consistent with local
policies and does not affect existing plans or ordinances. The City's diver-
sion programs, including the residential yard waste collection program,
recycling programs, and the household hazardous waste events, are all
currently promoted by the City.

Absence of Institutional Barriers. Institutional barriers are anticipated to
have little or no impact on this option.

Composting

PJ1 1991001.EOW Rev. 0 May 8, 1991




S

Estimated Cost. There are no additional collection costs for this
alternative; the only requirement is for additional public education. These
costs are included in the Education and Public Information component
(see Table 7-4). The estimated cost per ton for compost collection is $44,
which is the same as the cost of the garbage collection. The same types
of trucks are used for both.

End Uses. End uses are discussed in Section 5.4.3.1

Option 2—Develop Commercialindustrial Yard Waste Program

Option 2 involves the expansion of the residential yard waste curbside
collection program to include commercial and industrial businesses that
contract with the City for scheduled collection. Separate bins would be
provided for each participating customer. Yard wastes would be collected
on the same day as the regular refuse collection day. However, yard
wastes would probably be picked up only once a week if the company
were scheduled for more than one collection per week. Yard waste col-
lection vehicles would deposit the yard wastes at the composting area at
the Palo Alto landfill. Only companies that regularly dispose of significant
quantities of yard waste would be targeted for this program.

This option meets the component objective of improving or expanding the
current program to increase diversion quantities for compostable
materials.

Waste Diversion Potential. Providing bins for separate collection of yard
waste from yard waste-generating businesses could divert up to an addi-
tional 3,000 tons per year, which would amount to an additional 1 to
2 percent of the waste stream.

Absence of Hazards. No potential hazards are associated with this
option.

Flexibllity. As a collection program, this option would have the flexibility
to adjust to changing waste quantities.

Limited Shift in Waste Type Generation. This option does not shift solid
waste generation from one type of solid waste to another.

Ease of Implementation. This option would be implemented in the short-
term and continued in the medium-term planning periods. Some difficul-
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ties in implementation may be encountered due to lack of additional bin
space at some commercial and industrial businesses.

Facility Needs. This option works with existing collection vehicles. How-
ever, additional bins and program monitoring would be required.

Consistency with Local Policies. This option is consistent with local
policies, plans, and ordinances. A similar program currently exists for the
residential sector.

Absence of Institutional Barriers. Building codes have not been written
to require space for additional bins at businesses. A lack of space may
prevent the placement of additional bins at some locations.

Estimated Cost. Additional collection truck trips would be required for the
participating businesses. Additional costs would be roughly similar to the
current costs of about $44 per additional ton.

End Uses. End uses are discussed in Section 5.4.3.

Option 3—Collect Alternative Feedstocks

This option involves the special collection by the City of food wastes from
commercial businesses such as restaurants and grocery stores. These
wastes will then be transported to a processing facility, such as an in-ves-
sel composting facility, to be co-processed with yard wastes into a high-
grade compost product. This program will include promotional activi-
ties/literature to encourage participation. '

This option meets the component objectives of improving or expanding the
current program to increase diversion quantities for compostable materials
and increasing the marketability of the compost product.

Waste Diversion Potentlal. Approximately 1,500 additional tons per year
could be source-separated and collected, which amounts to roughly
1 percent of the waste stream.

Absence of Hazards. Assuming that the wastes would be composted in
an in-vessel system, there are no additional health hazards associated
with this option, provided that current regulations regarding the collection
and storage of food wastes are adhered to. Composting such wastes in a
windrow system would likely increase vector problems. For further dis-
cussion on this issue, see Consistency With Local Policies below.
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Flexibility. Public acceptance for this option is uncertain. Changing
technologies are unlikely to affect the feasibility of this option. A food-
waste collection program provides the necessary feedstock to develop a
high-grade, readily marketable compost.

Limited Shift in Waste Type Generation. This option does not shift solid
waste generation from one type of solid waste to another.

Ease of Implementation. This option would be implemented in the
medium-term planning period.

Facillty Needs. This option cannot be implemented in conjunction with
the existing windrow processing system, but is dependent on the selection
of the in-vessel composting facility processing option. This option can be
implemented with existing collection equipment, however, additional dedi-
cated containers (bins) may be required.

Consistency with Local Policles. This option is consistent with local
policies, plans, and ordinances. The implementation of this option will
comply with the Santa Clara County Health Department's requirements,
including (1) food establishments must have a minimum twice weekly col-
lection, or more frequent depending on the size of the business; and
(2) food wastes must be stored in tight, leak-proof containers to prevent
access to flies and rodents.

Absence of Institutional Barriers. Alternative handling and storage pro-
cedures for food wastes must be implemented by participating businesses.
A lack of space for additional bins may also restrict the implementation of
this option.

Estimated Cost. Additional collection truck trips would be required for the
participating businesses. Additional costs would be roughly similar to cur-
rent costs of about $44 per additional ton.

End Uses. This option provides the necessary feedstock to produce a
high-grade compost product. End uses are discussed in Section 5.4.3.

Option 4—Utilize SMaRT Station Yard Waste Separation

This option involves the diversion of yard wastes from a material recovery
facility, such as the proposed SMaRT station. Yard wastes would be
diverted by directing loads of relatively uncontaminated yard wastes to a
special tipping area. There, yard waste would be segregated from other
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waste materials and transported to a processing facility. With regard to
yard waste collection, the SMaRT station would function as a drop-off
facility much like the existing yard waste drop-off at the Palo Alto Landfill.

Waste Diversion Potential. The effectiveness of the SMaRT station as a
yard waste diversion facility would be similar to that of the existing yard
waste drop-off program. The effectiveness would be somewhat improved
since tipping and some sorting would occur under cover of roof and on a
concrete floor. However, without incentives or programs to source-sepa-
rate and deliver yard waste to the SMaRT station, it is unlikely that quanti-
~ties in excess of 1,000 tons per year of additional material could be col-
lected. This quantity would account for an additional 0.7 percent of the
waste stream. No policy incentives have been developed at this time for
the SMaRT station operations.

Absence of Hazards. There are no additional health hazards associated
with this option.

Flexibility. Once implemented, collection of yard waste could be
increased by incorporating other program options, such as reducing the
tipping fee for clean loads of yard waste or by adding yard waste as a
material to collect from mixed wastes. Similarly, yard waste quantities
could be reduced by diverting less material.

Limited Shift in Waste Type Generation. This option does not shift solid
waste generation from one type to another.

Ease of Implementation. This option would be implemented over the
short-term planning period. Additional travel of approximately 18 miles
roundtrip would be required.

Facllity Needs. This option requires the construction of the proposed
SMaRT station with a dedicated yard waste separation area and the
development of a processing facility.

Consistency with Local Policles. This option is consistent with current
local and regional planning efforts.

Absence of institutional Barriers. Institutional barriers are anticipated to
have little impact on this option.

Estimated Cost. Since the SMaRT station relies on the existing collection
system to deliver wastes to the facility, collection costs are estimated to
remain approximately the same. The cost of constructing and operating
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the SMaRT station as well as other costs would be reflected in the facility
tipping fee. Tipping fees are expected to be in the range of $11 per ton.
Since the SMaRT station would provide other functions in addition to yard
waste segregation, the costs attributed to the processing of yard waste
cannot be estimated precisely.

End Uses. End uses are discussed in Section 5.4.3.

Option 4—Enact a City Ordinance to Ban Yard Waste from Disposal

This option proposes the enactment of a City ordinance to ban yard waste
from landfill disposal. A comprehensive ban on yard waste represents an
effort to increase the diversion for all yard debris generated by both resi-
dents and commercial businesses. Residents will continue to have the
option of participating in the yard waste curbside collection program oper-
ated by the City, or to haul their yard wastes directly to the composting
area at the Palo Alto landfill. Commercial businesses and landscapers will
be required to deliver yard wastes to the composting area at the landfill or
out of the jurisdiction. There would be a reduced tipping fee for "clean"
yard waste delivered to the compost area.

A total of ten states nationwide, and many counties, have legislation ban-
ning at least some types of yard wastes from landfilling. Regulations
range from banning only the landfilling of leaves to banning leaves and
grass clippings, tree stumps, or all yard debris.

The ordinance could include the following language regarding residential
compliance:
"...leaves, grass, prunings, and garden waste cannot be collected

with mixed municipal waste if that waste is going to be disposed of or
processed in the metro area.” Carver County, Minnesota.

This option meets the component objective of improving or expanding the
current program to increase diversion quantities for compostable
materials.

Waste Diversion Potential. Bans have been demonstrated to be effec-
tive in reducing the quantities of yard waste landfilled. During the month
directly following the enactment of the yard waste ban in Dakota County,
Minnesota, 25 percent more yard waste was delivered to the compost site
than the highest rate for any previous month. However, this rate of
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increase may not apply directly to Palo Alto due to a successful yard
waste program already in place.

A yard waste ban could increase the current yard waste diversion rate
from the current 52 percent to perhaps 85 percent. This would amount to
an additional diversion of approximately 7,000 tons per year, which would
account for roughly 5 percent additional diversion from the entire waste
stream.

Absence of Hazards. Potential hazards associated with this option
include vector and fire hazards due to stockpiling or illegal dumping of
yard waste.

Flexibility. Public acceptance of this option is uncertain. However, while
such a ban has a limited ability to accommodate changing conditions,
flexibility is a greater factor for the processing option chosen in conjunction
with this option.

Limited Shift in Waste Type Generatlon. This option does not shift solid
waste generation from one type of solid waste production to another.

Ease of Implementation. This option will be implemented in the short-
term planning period.

Facllity Needs. This option is dependent on the continuation of the
existing program or a comparable program. No new facilities or programs
are required for the implementation of this option.

Consistency with Local Policies. Consistency of this option with local
policies is low. All of the City's current recycling programs have remained
voluntary and hence experienced exemplary participation rates. An
enforcement mechanism would have to be developed for Palo Alto since
there is no such program in place. The new enforcement mechanism
might be similar to that used by the City-wide water restriction program
enacted in 1990. A "Gush Buster" patrol was developed to cite water-use
offenders; several warnings were issued before any citation.

The City could develop a random "audit" policy for enforcement of the yard
waste ban. Residential refuse containers could be inspected at random to
determine compliance. Warnings would be issued prior to a citation. A
similar procedure targeting commercial, industrial, and self-haul vehicles
would be implemented at the Palo Alto landfil.
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Absence of Institutional Barriers. Institutional barriers are anticipated to
have little or no impact on this option.

Estimated Cost. Collection costs would increase due to the required
separate collection of yard waste. However, a collection system is in
place for the residential sector. For commercial/industrial generators,
additional costs would be similar to those for Option 2.

End Uses. End uses are discussed in Section 5.4.3.
5.4.2 Alternative 2 - Processing Alternatives

Option 1—Increase Processing Activities

This option proposes the use of the existing windrow system with the
addition of increased turming and post-processing activities to develop a
high-grade compost, including improvement to meset market specifications.

During the active compost stage, materials will be turned 2 to 4 times
monthly to increase aeration, utilizing a compost turner made especially
for this purpose. This activity will facilitate improvements to the existing
turning methods by increasing the efficiency of the equipment operator,
thus providing time for the operation of the screening process. The
windrows are currently tumed by means of a dozer, an operation requiring
more time than that required if proposed equipment were used. Following
a curing period when the compost is sufficiently stabilized, the compost
will be subjected to an additional stage of processing (referred to as post-
processing) in which the material would be screened in preparation for
producing marketable products. The fine material passing the 1/4 inch-
screen will be transferred to the finished compost stockpile, and oversize
material will be retumed to the active compost windrows, or segregated
and marketed as additional products, such as mulch or wood chips.

This option meets the component objectives of improving or expanding the
current program to increase diversion quantities for compostable materials
and increasing the marketability of the compost product.

Waste Diversion Potential. This criterion is not applicable to the pro-
cessing alternatives. See Section 5.4.1, Alternative 1—Collection
Alternatives.

Absence of Hazards. Potential hazards associated with this option are
minimal. Normally, fire hazard is low, due to the interior moisture content
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of the composting material. Thus, if the surface materials were ignited, a
major fire would be unlikely. Fire safety is improved through the ready
availability of water through the existing irrigation system and the provision
of open aisles between windrows.

Flexibility. Public acceptance for this option is anticipated to be high.
Changing technologies are unlikely to affect the feasibility of the existing
composting program. Turning and screening will improve the marketability
of the product. In addition to creating a more desirable consistency, the
screening process also reduces visual contamination. Visual contami-
nants affect the appearance of the compost and include particles of waste,
such as glass, plastics, or metals, which decrease the product's mar-
ketability.

Limited Shift in Waste Type Generation. Screening the compost will
create a variety of end-products, including mulch and wood chips.
Whether the production and subsequent use of these materials counts
toward AB 939 goals (i.e., as diversion) depends on their use. The use of
wood chips as fuel, for example, is not allowable under AB 939 as a diver-
sion measure. This would result in a shift of some solid waste generation
from one type of solid waste management practice to another, since wood
chips are not currently produced by the City's program.

Implementation. This option will be implemented in the short-term plan-
ning period.

Facility Needs. This option requires the purchase of turning and screen-
ing equipment for implementation. Necessary equipment includes a com-
post turner, hoppers, conveyors, and a screen. Site preparation activities,
such as paving roadways, may also be required. An additional
composting attendent will be needed at the site to aid in the loading and
sales of compost product, if sales are made to the public. Regular lab
analyses of the finished product will increase the products' marketability.
See Section 5.4.3 for further discussion of this issue.

Consistency with Local Policles. This option is consistent with local
policies, plans, and ordinances.

Absence of Institutional Barriers. AB 939 does not allow the use of
transformation as a diversion measure. Therefore, AB 939 impacts the
decision whether to utilize wood chips as fuel.
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Estimated Cost. Planning and capital costs are expected to be
approximately $300,000. Costs could be higher or lower depending on the
specific types of equipment purchased and site preparation requirements.
Annual operating costs, including labor, maintenance and materials, are
estimated at $52,500 to $59,000 per year. Of this, (1) $18,500 to $25,000
is estimated for fuel, equipment maintenance (parts and labor), and lab
analyses, excluding operating expenses for the continuation of the existing
program and (2) $34,000 per year for additional labor costs. Expressed
on a cost per ton of yard waste basis, these capital and operating costs
would amount to approximately $25 per ton.

End Uses. This option produces a variety of compost products and by-
products, including composted fines, mulch, and wood chips. The option
has the capability of producing a high-quality compost. See also Sec-
tion 5.4.3.

Option 2—-Develop an In-vessel Composting System

This option proposes the development of an in-vessel bin-type system for
the processing of yard waste. An in-vessel system provides an enclosed
or semi-enclosed environment for the composting process.

The bin system consists of one or more rectangular troughs into which
feedstock is fed by way of conveyor belts. Air is forced into the compost-
ing material through perforations in the floor of the bin. A tiller-like device,
in conjunction with a travelling belt, may also be used to mix the material
periodically and to discharge the material from the bins. After an initial in-
vessel composting period, all in-vessel systems require some "curing” or
"maturation” time in order for the compost to stabilize.

The retention time of materials in the active composting stage is approxi-
mately 21 days. At that time, materials will be substantially stabilized.
Then they will be moved to the curing stage where they will be further sta-
bilized for another 42 days. Following the curing stage, the compost will
be screened in a post-processing stage to prepare the material for market.
The fine material passing a 1/4-inch screen will be transferred to the fin-
ished compost stockpile, and oversize material will be returned to the
active composting stage.

This option meets the component objectives of improving or expanding the
current program to increase diversion quantities for compostable materials
and increasing the marketability of the compost product.
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Waste Diversion Potential. This is not applicable to the processing
alternatives. See Section 5.4.2, Alternative 1—Collection Alternatives.

Absence of Hazards. There are no potential hazards associated with this
option.

Flexibility. Public acceptance of this option is anticipated to be high. In- |
vessel composting has several technological advantages, including
excellent capabilities to control the physical parameters of composting
(e.g., oxygen content, moisture content, and temperature), high decompo-
sition rates, reduced land requirements in comparison to windrow sys-
tems, and minimized environmental impacts. A variety of bin systems are
operating successfully in the United States.

Changing technologies are unlikely to affect the feasibility of this option.
Post-processing will improve the marketability of the product. In addition
to creating a more desirable consistency, post-processing also reduces
visual contamination. Visual contaminants, which affect the appearance of
the compost, include particles of waste, such as glass, plastics, or metals;
the presence of these contaminants decreases the product's marketability. |

Limited Shift in Waste Type Generation. Screening the compost during
post-processing will create a variety of end-products, including mulich and
wood chips. See Option 1—Increase Post-Processing Activities above for
further discussion of this issue.

Implementation. This option will be implemented in the medium-term
planning period.

Facllity Needs. In-vessel systems are more machine intensive, thus less
labor is required in their operation. A bin-type composting facility must be
sited and constructed prior to implementation. This option also requires
the purchase of screening equipment for post-processing activities. Nec-
essary equipment includes a hoppers, conveyors, and a screen.

Consistency with Local Policles. This option is consistent with local
policies, plans, and ordinances.

Absence of Institutional Barriers. AB 939 does not allow the use of
transformation as a diversion measure. Therefore, AB 939 impacts the
decision whether to utilize wood chips as fusl.

Estimated Cost. The disadvantages of the in-vessel composting system
are cost and equipment maintenance. The cost of an in-vessel system
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can be prohibitive for use in yard waste composting. In addition to signifi-
cant capital costs, an in-vessel system can also incur large operating
costs. Equipment maintenance may be time consuming and costly for an
in-vessel system depending on the equipment and system design. Capital
costs for an in-vessel facility could be as high as $2 million, with annual
operating expenses of approximately $36,000 (not including labor).
Expressing capital and operating expenses on a cost-per-input ton of yard
waste, an in-vessel bin system could range from $40 to $80 per ton.

End Uses. This option produces a variety of compost products and by-
products including composted fines, mulch, and wood chips. The in-ves-
sel system has the capability of producing a high-quality compost. See
also Section 5.4.3.

5.4.3 End Uses?

The availability of compost markets is a key requirement in the successful
development of a composting program. Local markets should be identified
whenever possible. Transportation costs are also an important considera-
tion, because the greater the distance to market, the higher the price of
the product. However, this ailso works in reducing outside competition
when there is a local source available. The price of the product is critical
in its marketability.

Potential markets include soil brokers, garden supply stores, nurseries,
landscape contractors, sod growers, tree farms, and golf courses. On-site
direct marketing to residents has not been found to be a reliable end-use.
Most homeowners seek a high-quality product in small quantities, usually
preferring a bagged product. Residents may lack appropriate containers
or means of transport for bulk distribution of the product.

Soil brokers are typically the largest buyers of organic materials on the
wholesale market. This market is currently very promising and especially
strong for locally produced organic materials. Many of these organic
materials currently purchased by soil brokers are transported, sometimes
great distances, from lumber mills and other industrial processing facilities.
For the most part, local soil brokers rely on imported sawdust, wood chips,
bark dust, and bark chips for organic materials. Local production of com-

2 This section presents a discussion of end uses for compost that applies to the alter-
natives discussed in Section 5.4.2.
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post and other organic materials could substitute for the large quantities of |
imported organic materials.3

Public agency markets, although generally smaller than the private sector
markets, are also worth considering. The City could implement procure-
ment policies giving preference to the use of compost products in place of
commercial fertilizers and soil amendments when these are purchased.
Although the City estimates its use of these products to be quite low, the
value of such a decision may prove worthwhile, especially in encouraging
landscapers and other businesses to use compost products.

The aim of several pieces of legislation passed in California last year was
to increase public sector demand for compost. Beginning in 1991, the
State's highway landscape maintenance programs will use compost in
place of, or in addition to, commercial fertilizers. Beginning in 1993, the
State will initiate programs to restore public lands using composted mate-
rials. In addition to these measures, any procuring agency that requests a
bid for commercial fertilizer or soil amendment must document the deter-
mination that the use of compost was not feasible. Future markets for
compost may be identified by a state-funded study evaluating uses for
compost. These efforts may further expand markets for the City's com-
post for use by the Department of Transportation, the Department of Gen-
eral Services, and other State and local public agencies. In addition, the
City could re-evaluate the quantity of compost required for final cover in
the development of the park that will be sited over the City's landfill, or
other land reclamation uses. These are generally one-time uses and
should not be relied on in a long-term market strategy.

Flexibility in production is a key for reliable distribution of the compost
product. There is currently demand for a number of different compost
grades for a variety of uses. Production of varying particle sizes for the
compost product using coarser to finer screens during post-processing,
allows better pricing flexibility in meeting differing market needs.

There are at least four distinct products that could result from yard waste
processing activities: composted fines, muich, wood chips, and low-grade
compost. The composted fines, a higher grade compost, could be defined
as mature compost with 98 percent of the particles passing through a
1/4-inch screen. Mulch consists of either mature composted or uncom-

3 Personal communication with Larry Ciardella with Clardella Garden Supply, Palo Alto,
December 7, 1990.
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posted materials, slightly larger than the fines, ranging from 1/2 to 2 inches
in particle size. Wood chips are not composted and can range in size from
1to 3 inches. Low-grade compost is a product in which there has been no
screening to differentiate between the particle sizes described above or
one that contains contaminants. The City is currently producing low-grade
compost. The production of uncomposted mulch and wood chips does not
involve controlled biological decomposition and therefore is not considered
composting under AB 939. However, credit for the diversion of such mate-
rials can be given as a form of recycling.

The market for wood chips processed and sold as fuel is exceptional.
Even though this method of diversion constitutes transformation and is
therefore not countable toward the 1995 AB 939 goals, it is a viable alter-
native to landfill disposal. It will also count 10 percent towards the year
2000 AB 939 goals. Avoided landfill disposal costs, as well as revenues
gained from the sale of wood chips, may make this an attractive option.
These revenues then could be used to support AB 939 diversion pro-
grams. Marketing wood chips for mulch or other landscape dressing is not
advisable unless the product is uniform in particle size and is aesthetically
consistent in appearance. Bark chips are typically used by landscapers
because of the consistency of these qualities, while chipped yard waste
tends to appear mottled in color and inconsistent in size. This is primarily
dependent on the composition of feedstock and such marketing should be
considered if a consistent high-quality material is produced.

Levels of contamination, stability, nutrient content, and physical appear-
ance also affect the quality, and thus the marketability, of compost. Mar-
ket studies have indicated that the quality of the product is a primary con-
cermn for commercial buyers. Conducting regular laboratory analyses,
including a Soil Fertility and Micronutrient Analysis and an Organic
Amendment Analysis, is highly recommended. Laboratory resuits and
testing parameters should be made available to potential buyers to assure
them that the finished product maintains consistent levels of quality and
content.

The market for compost produced from feedstocks other than yard debris
(such as MSW and food-waste compost) may be limited in Palo Aito and
the Bay Area. Although the appearance, consistency, and nutrient content
demonstrated by food-waste compost may be preferred by many landsca-
pers and nurseries, its marketability could be limited by health concerns
including disease transmission, contamination, and an uncertainty as to its
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contents. The production of this material has the potential of improving
the yield and quality of high-grade compost; however, processing compli-
cations, perhaps combined with an uncertain reception from potential buy-
ers, may result in a limited ability to distribute the product.

There are some risks associated with identifying end uses for compost.
The quantity of compost products on the market in California within the
next few years is unknown, although it is expected to increase rapidly.
Competition among composting programs in a number of localities could
be significant. Although it is too early to project the saturation level of the
compost market, flexibility in product specifications and pricing could be
the key to a successful marketing strategy. The risks associated with
marketing low-grade compost may be somewhat higher than those asso-
ciated with high-grade compost. Compost marketing is anticipated to be
competitive if adjacent communities are also compost-producers. |f high-
grade yard waste compost is readily available, this will out-compete a pro-
gram that offers only a low-grade compost product. Finished compost,
that is unused or unsold at the end of the year, will be offered to residents.

5.5 Selection of Program

The selection of programs was based on the application of evaluation cri-
teria with respect to the City of Palo Alto. Although the existing compost
program would compare very well in an evaluation process, the programs
selected reflect some additional improvements to the existing composting
activities. Table 5-3 identifies the evaluation totals for the composting
alternatives described above.

5.5.1 Alternatives Selected

The following alternatives were selected for implementation in the short-
term planning period and will continue during the medium-term planning
period.

Increase Processing Activities (Alternative 2, Option 1). This program was

selected to improve a currently successful composting program, which is
diverting approximately 52 percent of the yard waste generated in the City
at present. Implementation will be in the short-term planning period.
Costs of the program are estimated to include $300,000 in capital for
process equipment and annual expenses of $50,000 and $25,000 for
public education and process operations, respectively. These alternatives
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meet the objectives of increasing diversion and marketability, and
therefore rank very high during the evaluation process. After the yard
waste has been completely composted through the existing windrow sys-
tem, the compost will be screened to create a variety of products and
enhance its marketability.

Increase Participation in the Existing Program (Alternative 1, Option 1).
See Section 7, "Education and Public Information Component,” for a full
description of the selected education program.

5.5.2 Estimated Diversion Quantities

By increasing participation in the existing residential curbside collection
program and increasing the use of the landfill drop-off site, yard waste
diversion could ultimately increase by roughly 5,000 tons per year. This
equates to a 3.6 percent increase over the City's current composting rate
of 7.7 percent, representing 11.3 percent of the City's solid waste stream.
It appears feasible to meet this diversion goal within the short-term
planning period

5.5.3 End Markets and End Uses

Area soil brokers will be targeted as the primary market for compost and
mulch products. Although brokers are anticipated to provide a reliable
market, secondary markets will also be identified. Secondary markets
consist of additional potential large-scale users and buyers of organic
material in the Bay Area, including soil brokers, garden supply stores,
nurseries, landscape contractors, sod growers, tree farms, and golf
courses. The development of agriculture as a significant market should
also be considered.

The City will implement appropriate procurement measures for composted
materials. In addition, the City will re-evaluate the quantity of low-grade
and high-grade compost targeted for use in developing the park upon
closure of the landfill. These "internal markets” will be reliable and
relatively stable during periods of fluctuation in other markets.

The strategy for marketing wood chips generated as a result of the
screening operations will be dependent on the size and appearance of the
product. If the wood chips are not marketable as a landscape dressing,
they will be marketed as fuel. Although the diversion of wood chips for
incineration does not contribute to diversion credits under AB 939,

Composting
PJ1 1991001.EOW 5-21 Rev. 0 May 8, 1991




revenue from the sale of wood chips will help to defray the costs of the
increased processing program. In addition, up to 10 percent
transformation (as incineration is defined by AB 939) is allowed diversion
credit under extreme circumstance in meeting the 50 percent diversion
goal by 2000. For further discussion of end uses, see Section 5.4.3.

5.5.4 Materials Handling and Disposal Needs

The existing program of yard waste coliection and processing will be
utilized with increased processing activities. Additional contaminants
resulting from the screening process (including particles of glass, plastics,
or metals) is anticipated to be minimal, but will be disposed of in the Palo
Alto landfill. Aside from the need to dispose of the small quantity of
screened contaminants that are anticipated as a result of increased pro-
cessing, no special materials handling or disposal needs are anticipated.

5.5.5 Facllity Needs

The composting program selected for the City of Palo Alto requires the
purchase of turning and screening equipment for implementation. Neces-
sary equipment includes a compost turner, hoppers, conveyors, and a
screen. Minor site preparation activities, such as installation of all weather
roadways, may also be required. An additional composting attendant is
recommended to coordinate the acceptance of the incoming yard wastes
and the distribution of the resuiting compost. Regular iab analyses of the
finished product will increase the products' marketability. With the
proposed process improvements, the existing 10 acre site will have
adequate capacity for processing the existing 10,810 tons per year plus
the proposed increase of 5,000tons per year of yard waste. See
Section 5.4.3 for further discussion of end uses.

The cost of screening equipment is approximately $125,000. Manufactur-
ers of screening equipment include Heil Engineered Systems, Hobbs-
Adams Engineering Co., Lindemann Recycling Equipment, Parker Manu-
facturing, Powerscreen of America, and Recycling Systems, Inc. The cost
of a compost turner can range from $100,000 to $200,000. Manutacturers
of turning equipment include Brown Bear Corp.; Eagle Crusher Co., Inc.;
Kolmar/Athey; Resource Recovery Systems of Nebraska, Inc.; Royer
Industries; Scarab Manufacturing; Scat Engineering; and Wildcat Manu-
facturing Co., Inc.
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5.5.6 Measures to Be Taken if Diversion Rate Requirements Cannot
Be Met.

In the event that the compost market is not viable for the diversion of
organic materials, the City will have several options. These alternatives
include (1) stockpiling compost until the emergence of more favorable
market conditions, (2) re-evaluating the use of alternative compost feed-
stocks to further improve compost quality and thus marketability, and
(3) significantly increasing the quantities of compost utilized by the City to
absorb compost stockpiles. While none of these options is currently rec-
ommended for implementation, these alternatives may be put into place as
emergency measures to achieve the mandated diversion requirements.

5.6 Program Implementation

The following section describes the tasks necessary to implement the
selected program.

5.6.1 Government Agencies Responsible for Implementation.

The City's Department of Public Works is currently responsible for operat-
ing Palo Alto's composting programs, including the drop-off site at the
landfill and the residential yard waste curbside collection program. The
Department of Public Works will also be responsible for implementing the
selected programs. See Section 7, "Education and Public Information
Component,” for a discussion of the implementation of the selected edu-
cation program.

5.6.2 Tasks Necessary to Implement Program

In addition to operating the existing composting programs, the City will
expand processing operations to include increased processing activities.
The processing and public education programs will be implemented in the
short-term planning period. The implementation of a marketing program
for the improved compost product will continue into the medium-term
planning period.

Several steps will be required for implementation of the screening
program:

+ determine compost product specifications

+ develop compost process and facility design
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« obtain funding
 perform facility/site improvements
» purchase and install screening equipment
« start-up
+ perform lab analyses
+ test market compost products
5.6.3 Short-term and Medium-term Plar: 1g Perliod Implementation
Schedule
Please see Figures 10-12 to 10-16 in the Integration .Component
(section 10) for the implementation schedule.
5.6.4 Implementation Costs

Table 5-4 summarizes the implementation costs for the selected program.
5.7 Monitoring and Evaluation

5.7.1 Methods to Quantify and Monitor Achievement of Objectives

To effectively monitor the achievement of the program in mesting the
objectives, the following tasks should be undertaken:

« Record incoming yard waste quantities from the City's
curbside and drop-off composting programs.

+ Compare and analyze records from before and after the
implementation of the selected program.

* Monitor market demand and trends
« If the above data is not conclusive, perform periodic
updates to the Waste Generation Study, as needed.
5.7.2 Written Criteria for Evaluating Program's Effectiveness

The City will evaluate the achievement of the selected composting pro-
gram by the following criteria:
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Incoming yard waste will be monitored for increases in
diversion quantities.

+ Marketing strategies will be evaluated for effectiveness in
moving compost products and whether additional markets
of specifications are needed.

5.7.3 Agencies Responsible for Monitoring, Evaluation, and
Reporting

The City's Department of Public Works will manage and operate the com-
posting program, including monitoring, evaluating, and reporting.

5.7.4 Monitoring and Evaluation Funding Requirements

Additional funding needed to monitor and evaluate the effectiveness of the
increased processing alternative is $1,000 per year for labor costs.
Funding required to monitor increased participation in the City's existing
curbside program is included in the Education and Public Information
component (see Table 7.4).

5.7.5 Measures to be implemented if there is a Short-fall in the Diver-
sion Objectives

If the diversion objectives for composting are not met, or there is a short-
fall in attaining the diversion mandate, the following measures may be
implemented:

« See Section 5.5.6, Identification of Measures to be Taken
if Requirement Cannot Be Met, for altematives in the
event of a marketing short-fall.

+ Increase the level of effort for public education

+ Increase staffing for the purpose of salvaging yard waste
at the active dumping area of the landfill.
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Table 5-4
Implementation Costs for Selected Programs

Programs

Estimated Costs

Altemative 1

Option 1 - Increased participation in existing collection program

Altermative 2

Option 1 - Improved process system

$ N/A!

$260,000 capfital

$ 25,000 per year

1. Costs for program included in Education and Public iInformation Component.
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6 SPECIAL WASTE COMPONENT

6.1 Introduction

Special waste is solid waste that requires unique handling and disposal
methods because of health hazard, environmental impact, or physical
characteristics. Special wastes are defined in Section 18720, Article 3,
Chapter 9, Title 14, California Code of Regulations.

As defined in Section 18720, special waste is any hazardous waste listed
in Section 66740 of Title 22 of the CCR, or any waste that has been clas-
sified as a special waste pursuant to Section 66744 of Title 22 of the CCR,
or "has been granted a variance for the purpose of storage, transportation,
treatment, or disposal by the Department of Heaith Services (DHS) pur-
suant to Section 66310 of Title 22 of the CCR. Special waste also
includes any solid waste which, because of its source of generation,
physical, chemical or biological characteristics or unique disposal prac-
tices, is specifically conditioned in a solid waste facility permit for handling
and/or disposal.”

The special wastes addressed in this component are sewage sludge, ash,
asbestos, tires, white goods, mattresses, abandoned vehicles, and dead
animals. The Solid Waste Generation Study identified that these wastes
types are generated in Palo Alto. Some of these special wastes have
recycling potential, although markets and end uses may be limited. Spe-
cial wastes that can be recovered count toward the AB 939 diversion tar-
gets of 25 percent by 1995 and 50 percent by 2000.

6.2 Objectives

Based on data from the Solid Waste Generation Study and existing spe-
cial waste handling and disposal practices, objectives have been devel-
oped for the special wastes currently generated in Palo Alto. The follow-
ing objectives apply to the short-term planning period (1991-1995) and
continue during the medium-term (1996-2000) planning periods:
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+ continue existing diversion of recyclable special wastes
from landfilling

+ continue to provide for environmentally safe management
or disposal of special wastes that cannot be recycled.

» expand operations to remove all recyclable special wastes
from the disposal waste stream.

A diversion rate for special wastes of 0.3 to 0.4 percent of the total
wastestream should be achieved if the above objectives are met.

Targeted Materials

Based on the results of the solid waste disposal characterization con-
ducted at the Palo Alto landfill, sewage sludge, ash, asbestos, tires, mat-
tresses, abandoned vehicles, dead animals, and white goods are targeted
for diversion from landfilling due to their weight and potential hazards.

6.3 Existing Conditions Description

This section describes the current special waste management practices in
the City of Palo Alto. Also included is a discussion of those special wastes
for which Palo Alto does not have a permitted handling or disposal facility.
All current special waste management practices will be continued through
the short-term and medium-term pianning periods; this information is
summarized in Table 6-1.

6.3.1 Sewage Sludge

Approximately 45 tons per day (16,425 tons per year) of sewage sludge
are generated by the Palo Alto Regional Water Quality Control Plant.
Located adjacent to the Palo Alto landfill, the plant is within the incorpo-
rated limits of the City. Sewage generated at the plant is incinerated for
volume reduction purposes; the resulting ash is considered by the Califor-
nia DHS to be a California Hazardous Waste. Disposal of the ash at the
Palo Alto landfill is therefore prohibited. Management of the ash is
described below in Section 6.3.2.

6.3.2 Ash

Approximately 3 tons per day (1,095 tons per year) of ash are produced
from the incineration of sewage sludge. The ash is collected by a licensed
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hauler and taken to an Arizona copper smelting facility for use as a fluxing
agent. Metals are removed from the ash at the Arizona facility.

6.3.3 Asbestos

Before 1970, asbestos was in widespread use in products such as ceiling
and floor tiles, and insulation for pipes, boilers, and ducts. Asbestos is
generally classified as friable (hazardous) or nonfriable (nonhazardous).

s,

Friable, or air-borne asbestos is known to have adverse effects on the

human lungs and poses a potential public health risk when inhaled. It
becomes available for inhalation when the material is disturbed in pro-
cesses such as building repair or maintenance. Friable asbestos in the
waste stream is considered a hazardous material and requires special
handling and disposal; it can not be disposed of in a Class Il landfill such
as Palo Alto's’.

In accordance with Sections 2520 and 2522 of Subchapter 15, Title 23,
~hapter 3, nonfriable asbestos can be disposed of in a Class Ill landfill,
provided the facility has waste discharge requirements allowing its dis-
posal. However, the Palo Alto landfill does not accept friable or nonfriable
asbestos waste. The Solid Waste Generation Study confirmed that
asbestos is not being disposed of at the landfill.

Waste asbestos generated in Palo Alto must be manifested and taken to a
waste disposal facility permitted to accept asbestos. The City provides
waste asbestos management information to interested parties. However,
it is not known how much waste asbestos is generated in the City' each
year.

6.3.4 Tires

Used tires pose special handling and disposal problems because of
potential environmental and public health impacts. For example, stock-
piled used tires can collect rainwater and serve as breeding grounds for
disease vectors and can also be a fire hazard. Tires disposed of in a land-
fill tend to "float” to the surface, thereby interrupting landfill cover. They
can also cause differential landfill settiement if concentrated in one area in
the landfill. Nevertheless, in compliance with current reguiations, tires are

1 AClass Il landfill accepts only nonhazardous solid waste.
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considered nonputrescrible waste and can therefore be accepted at
Class lll or unclassified landfills.

The Palo Alto landfill accepts used tires for a fee of $2.00 per tire; these
are stockpiled near the entrance to the facility. Through the load-checking
program at the landfill, used tires are also pulled from the active face of
the landfill and placed in the stockpile. Oxford Tire Recycling of Northern
California (Oxford) removes the tire stockpile once every 6 months. At the
time of the tires' removal, the stockpile contains an average of 800 tires.
The City pays $0.90 per tire to Oxford for this service.

Oxford transports the tires to its facility in Union City, California, where the
tires are separated for ultimate delivery to an appropriate end use. Tires
in resalable condition and casings that can be used for retreaded tires are
taken to tire distributors. The tires can also be used to obtain tire-derived
products such as playground covering, floor mats, dock bumpers, floor
tiles, asphalt rubber, and rubber modified asphalt. Tires are also taken to
a shredding facility in Sacramento, California, shredded tires can be used
as playground cover material or as tire-derived fuel.

Tires that are not reused (or those used for tire-derived products or shred-
ded fuel) are taken to the Tire-to-Energy Plant in Westley, California.
Operated by the Oxford Energy Company, this facility incinerates whole
tires to produce steam to generate electricity. The plant recovers inciner-
ation by-products including fly ash and gypsum. Fly ash containing zinc is
shipped to a smelting facility and gypsum is used for nonagricultural land
applications. Slag from the steel and fiberglass belts in the tires is recov-
ered and used for road base (i.e., under asphalt).

Tires are also collected and stockpiled at service stations, tire dealers, and

retail stores in Palo Alto. The results of solid waste diversion study con-

ducted for the City indicated that the majority of stockpiled used tires are
sent to Oxford in Union City.

' As shown in the Solid Waste Generation Study (Section 2), approximately
625 tons of used tires were generated and diverted from the disposal in
-Palo Alto in 1990. It is not known what percentage of the tires that are
diverted are transformed at the Tire-to-Energy Plant.
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6.3.5 White Goods

"White goods" are large appliances (such as washers, dryers, and refrig-
erators) that have entered the waste stream. White goods have special
handling requirements because of their sheer size and weight; in addition,
they may contain (1) polychlorinated biphenyls (PCBs) in electrical capac-
itors, (2) chlorofluorocarbons (CFCs) in cooling and refrigeration units, and
(3) lubricating oils. PCBs are a known human carcinogen, and CFCs have
been shown to break down the stratospheric ozone layer.

The electrical capacitors and cooling units must be removed before the
white goods are placed in a landfill. The appliances must be thoroughly
crushed before burial to avoid refuse bridging, which can cause uneven
compaction of the refuse fill. If the electrical capacitors and cooling units
are not removed before crushing, PCBs and CFCs could be released into
the environment.

White goods are accepted at the Palo Alto landfill for a fee that varies
according to the type of item disposed of. The fee ranges from $14.50 to
$30.00. Drop-off facility personnel remove electrical capacitors and cool-
ing units from the white goods, which are then stockpiled at the Drop-off
facility. Insulation and wiring are removed and landfiled. The electrical
capacitors and cooling units are taken to City Metals in Berryessa, Califor-
nia for eventual shipment overseas for recycling. PASCO transports the
stockpiled white goods, along with other scrap metal, to Markovits and Fox
in San Jose, California. The City currently receives $25 per ton for the
scrap metal. Last year 484 tons of scrap were taken to Markovits and
Fox. Of this amount, approximately 10 percent (48.4 tons) was white
goods; Palo Alto receives approximately $1,200 per year for the white
goods. This money is placed in the City's Refuse Enterprise Fund.

Despite diversion efforts at the landfill, the Solid Waste Generation Study
shows that approximately 435 tons of white goods per year are disposed
of at the Palo Alto landfill.

6.3.6 Mattresses

Mattresses, including box springs, are accepted at the Palo Alto landfill for
a fee of $9.00 each; landfill personnel estimate that, on average, eight
mattresses per week are stockpiled. They are removed from and stock-
piled at the active dumping area of the landfill. Select sizes of mattresses
are removed weekly from the stockpile by a Fremont, California scav-
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enger, who pays the City $1.00 per mattress. The money is placed in the
City's Refuse Enterprise Fund. Mattresses not taken by the scavenger are
landfilled. According to landfill personnel, the scavenger reuses the wood
frame and metal springs of the mattresses. However, no foam mattresses
or unacceptable sizes of mattresses are removed by the scavenger.

For this component, it was assumed that the scavenger accepted only
75 percent of the stockpiled mattresses. Based on an estimated stockpile
of 14 mattresses per week, and an average weight of 50 pounds per mat-
tress or box spring, approximately 14 tons of mattresses are recycled
annually.

6.3.7 Abandoned Vehicles

Under California regulations abandoned vehicles are considered unclassi-
fied waste, disposable in a Class ill landfill; however, the Palo Alto landfill
does not accept auto bodies for disposal. ’

Abandoned vehicles generated in Palo Alto are picked up by Ellison's
Towing, Lloyd's Towing, or National Towing and Road Service. Almost all
abandoned vehicles collected by these companies are processed for
scrap. In the fiscal year 1989-1990, approximately 218 abandoned vehi-
cles collected in Palo Alto were processed for scrap. Using an average
weight of 1.5tons per vehicle, approximately 325tons of scrap were
recovered from abandoned vehicles. »

6.3.8 Dead Animals

The Palo Alto landfill is permiéed to accept large dead animals or large
quantities of small animals, provided approval is obtained from the County
of Santa Clara Department of Health. Current practice in Palo Alto is for
the City of Palo Alto Animal Shelter to properly handle all dead animalis
generated in the City. The Animal Shelter contracts with Koefran Services
of Sacramento for management of dead animals. Koefran provides a
freezer at the animal shelter for storage of animal remains. Koefran
collects the remains once a week and transports them to Sacramento,
where the remains are recycled into bone meal and used in fertilizer by a
rendering company. Large animals must be collected and processed by a
rendering plant within 48 hours of death. Approximately 15 tons of dead
animals per year are diverted from the Palo Alto landfill.
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6.4 Evaluation of Alternatives

The existing management practices described in Section 6.3 for those
special wastes that can be recycled satisfy the objective of continuing to
divert recyclable special wastes. The current management practices
reflect the current marketing potential and end uses for recyclable special
wastes. In Palo Alto, recyclable special wastes are ash, sewage sludge,
tires, white goods, mattresses, abandoned vehicles, and dead animals.

Additionally, current management practice for asbestos, described in Sec-
tion 6.3.3, satisfies the objective of continuing to provide for environ-
mentally safe management of nonrecyclable special wastes.

This section addresses the objective of eliminating all recyclable special
wastes from the waste stream disposed of at the Palo Alto landfill. The
only special wastes currently being disposed of at the Palo Alto landfill are
mattresses and white goods. However, the mattresses that are landfilled
cannot currently be recycled.

The special waste alternative evaluated below is salvaging white goods at
the dumping area of the Palo Alto landfill.

6.4.1 Alternative - White Goods Salvaging and Recycling

Landfill personnel will remove white goods from the Palo Alto landfill waste
stream at the active dumping area. This can be accomplished as the
loads are discharged, and the contents of the load are visible to the spot-
ter and to the equipment operator working at the dumping area. Working
together, the two landfill personnel can separate any white goods from the
load and place them in a location that will not interfere with landfill opera-
tions. At the end of each day, the collected white goods can be moved to
the designated white goods stockpile area near the landfill entrance. Elec-
trical capacitors and cooling units will then be removed. As discussed in
Section 6.3.5, the stockpiled white goods are removed once every week
and sold as scrap metal, and electrical capacitors and cooling units are
removed from the Drop-off Center periodically for recycling.

Waste Diversion Potential. This alternative can annually divert 279 to
419 tons of white goods that are currently being landfilled. This is less
than 1 percent of the waste stream currently being landfilled.

Absence of Hazards. Potential hazards include risk of injury to landfill
personnel from removing the white goods or from working around heavy
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equipment, and exposure to PCBs. To reduce the potential for hazard,
workers will be properly equipped and trained in handling PCBs.

Flexibility. The scrap metal market is affected by changing social, techni-
cal, or economic conditions. This alternative has a moderate level of flexi-
bility.

Limited Shift in Waste Type Generatlon. This alternative is not antici-
pated to create shifts in waste type generation.

Ease of Implementation. Immediate implementation is possible, using
assets that are currently available at the landfill.

Facllity Needs. No additional facilities are required to implement this
alternative.

Consistency with Local Policles. This aiternative has a high level of
consistency with local policies.

Absence of Institutional Barriers. Changes to the union contract and
landfill personnel job descriptions would be necessary. Also, laws con-
cerning hazardous wastes (PCBs and CFCs) can impact the economics of
this alternative. This alternative has a medium level of absence of institu-
tional barriers.

Estimated Cost. Staff time to salvage and transport white goods can take
place with current landfill staff and equipment. Processing of the white
goods can be done with current Drop-Off Facility personnel. An additional
$2,500 per year has been estimated for miscellaneous tasks associated
with increased labor effort.

End Uses. A strong market is available locally for scrap metal.

6.5 Selection of Program

The program selection is based on the evaluation criteria and the ease of
implementation in the City of Palo Alto.

6.5.1 Alternative Selected

White_goods salvaging and recycling. The short-term (1990-1995) pro-
gram selected for the City of Palo Alto is white goods salvaging and recy-
cling. This alternative received a total of 23 points (Table 6-3). Palo Alto
currently collects and stockpiles white goods at the landfill. White goods
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are, however, still present in the wastes being disposed of at the Palo Alto
landfill. Salvaging white goods at the active dumping area would help to
eliminate white goods from the landfill waste stream.

6.5.2 Types and Quantities of Speclal Waste Anticipated to be
Collected, Recycled, and/or Disposed

Implementation of the alternative is estimated to divert 279 to 419 tons of
materials annually.

6.5.3 Recycling and/or Reuse Efforts

White goods that are pulled from the active dumping area will be stock-
piled. The electrical capacitors and cooling units will be removed and
recycled; the remaining portion, excluding plastic components and insu-
lation, will be sold as scrap metal.

6.5.4 Public Education Programs

No public education programs would be necessary to achieve the special
waste short- and medium-term objectives.

6.5.5 Multi-Jurisdictional Special Waste Efforts

The selected special waste programs are specific to the City of Palo Alto.
No multijurisdictional special waste efforts are needed.

6.5.6 Faclilities Needed for Implementation

No new facilities would need to be built or expanded in order to implement
the alternative. Assets currently available at the landfill would be used to
salvage the white goods from the waste stream.

6.5.7 Handling and Disposal Methods

Salvaging white goods at the active dumping area of the Palo Alto landfill
will require that the landfill spotter and the landfill equipment operator work
together to remove white goods from incoming loads dumped at the active
face. White goods removed from incoming loads and collected near the
active dumping face can be moved to the white goods stockpile area near
the landfill entrance using the landfill's loader or by spotting a roll-off box
near the face.
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6.6 Program Implementation

6.6.1 Organizations Responsible for Implementation

The Department of Public Works is responsible for operations at the City's
landfill; this department would be responsible for implementing the alter-
native. PASCO would process the recovered white goods for market (e.g.,
removal of capacitors and refrigeration units).

6.6.2 Tasks Necessary to Implement Program

Implementation of the alternative would require the landfill spotter and
equipment operator to coordinate removal of white goods from the incom-
ing loads. This may require training of personnel in safety precautions. A
change in the job descriptions and union contracts of the personnel would
also be.necessary. Since white goods are currently stockpiled at the land-
fill entrance and electrical capacitors and cooling units are currently being
removed, no additional training would be needed for the selected program.

6.6.3 Short-term and Medium-term Planning Period Implementation .
Schedule

The white goods salvaging program could be implemented immediately

using personnel and equipment that are currently available at the landfill.

6.6.4 Implementation costs

Salvaging can take place with current landfill site personnel and equip-
ment. Processing of the white goods can be done with current Drop-Off
Facility staff. No new costs would be incurred.

6.7 Monitoring and Evaluation

6.7.1 Methods to Quantify and Monitor Achilevement of Objectives

The following methods will be used to monitor the achievement of the
objectives identified in Section 6.2:

* Periodically inspect special waste handling methods to
(1) determine whether waste handling methods required
by the regulatory agencies are being implemented,
(2) check to ensure that facility staff is properly outfitted
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and equipped to handle specific "problem" wastes, and
(3) verity that staff is properly trained in safety and special
waste handling methods.

» Track the quantity of white goods diverted for recycling by
means of accurate recordkeeping practices. (The total
weight of white goods diverted should be approximately
650 tons per year at present waste quantities.)

* Monitor the markets to which special wastes are currently
diverted to ensure that these diverted materials are not
being disposed of.

+ Perform a waste disposal characterization in the future.

6.7.2 Written Criteria for Evaluating Program's Effectiveness

Palo Alto will evaluate the success of the special waste programs based
on the following criteria:

+ Are the objectives of the special waste component being
achieved?

+ Was implementation of the alternatives accomplished on
schedule?

+ Are special wastes being managed in a way that mini-
mizes hazards to public health and safety and the
environment?

* Are special wastes managed in accordance with applica-
ble permits and regulations?
6.7.3 Responsible Parties for Monitoring, Evaluation, and Reporting

The City's Department of Public Works is responsible for managing solid
waste, including special wastes. This department is also responsibie for
monitoring and evaluating the effectiveness of the alternative program
implemented.

6.7.4 Monitoring and Evaluation Funding Requirements

The City's Department of Public Works is responsible for administering
funds from the Refuse Enterprise Fund, from which funding for special
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waste management is available. An estimated $500 per year has been
included for recordkeeping associated with monitoring this program.

6.7.5 Measures to be implemented if Special Waste Objectives are
Not Achieved

The following measures will be implemented if the objectives identified in
Section 6.2 are not achieved:

« Implement additional waste acceptance procedures at the
Palo Alto landfill in order to remove all special wastes.

+ Increase staffing at the landfill for removing salvaging
materials at the active dumping area of the landfill.

« Accept white goods at the landfill, but ban disposal.
Stockpile these wastes at the landfill entrance for ultimate
processing and recycling.

« Analyze existing programs to determine it there are
obstacles to successful implementation.

The City's Department of Public Works is responsible for monitoring and
evaluating the effectiveness of the special waste management practices.
Staff time required for monitoring and evaluation is funded through the
Refuse Enterprise Fund.
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Table 6-3

Special Waste Alternatives
Point Totals

ALTERNATIVES
CRITERIA
WHITE GOODS
SALVAGE

Waste Diversion Potential 1
Absence of Hazard 2
Flexibility 2
Limited Shift in Waste Type Generation 3
Ease of Implementation 3
Facility Needs 3
Consistency with Local Policies 3
Absence of Institutional Barriers 2
Estimated Cost 3
End Uses 3
TOTAL 25
Note:

The ranking system on which this table is based is
explained in Appendix A, Evaluation Approach.







7 EDUCATION AND PUBLIC INFORMATION COMPONENT

7.1 Introduction

Education and public information are separate mechanisms that work
together towards a common goal. Education is an ongoing activity that
explains, through knowledge and awareness, why waste reduction pro-
grams are necessary. Public information is a method of letting the public
know how to effectively participate in programs. Both ongoing education
and public information are essential to the successful implementation of
the recycling, source reduction, composting, funding, special waste, facility
capacity, and integration components of the SRRE. The education and
public information component is thus the mechanism that facilitates the
success of all the other components.

A community could fall short of the mandated waste diversion goals if it
merely selects programs without providing methods of informing and edu-
cating the people who generate the waste. Changing the behavior of the
community as a whole is an essential component of these programs. In
order to reach state-mandated waste reduction goals of 25 and
50 percent, Palo Alto must go beyond the existing network of education
and public information activities to reach the non-participating sectors of
the community. The community as a whole must also be informed about
modifications to existing programs so that these programs effectively
reach their stated objectives.

For years, Palo Alto has encouraged citizens to develop "waste reduction”
behavior. Drawing upon a sense of community and a desire to create a
viable environment for future generations, Palo Alto has had successful
participation rates, without using mandatory actions. Education and public
information about the solid waste issue have played significant roles in the
success of the existing programs.
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This component presents education and public information objectives and
identifies existing and proposed education and public information activities
for achieving those objectives.

7.2 Objectives

The City of Palo Alto developed education and public information objec-
tives to help implement the selected waste diversion programs; these
objectives are based on the City's needs and socioeconomic characteris-
tics. The following objectives apply to the short-term planning period
(1991-1995) and continue during the medium-term planning period (1996-
2000).

« increase the number of people participating in diversion
programs

» increase awareness of the need to reduce, reuse, com-
post, and recycle

+ increase the total volume and weight of diverted material

7.3 Existing Conditions Description

Since it began recycling operations in 1971, the City of Palo Alto has
implemented a variety of education and public information tools to publi-
cize its waste management programs The City's approach to education
and public information is multifaceted: it involves many sectors of the pub-
lic, focuses on a variety of subjects, and takes many different forms. The
City currently provides education and public information to businesses;
schools; and residents of apartments, condominiums, and single family
homes. Subjects covered by these informational programs include, but
are not limited to

» composting

+ high-grade paper recycling

« commercial/industrial recycling brochure

« reduction of unwanted junk mail

+ apartment/condominium curbside and drop-off recycling

« residential curbside recycling
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The City's education and public information efforts consist of visits to
schools, utility bill inserts, newsletters, and direct mail pieces sent to
businesses.

In addition to the programs sponsored by the City, education and public
information programs are promoted by businesses and community groups.
The following section provides a brief description of each education and
public information program in Palo Alto; these programs target residents,
commercial/industrial businesses, and private organizations. These and
the City's existing public education programs are described below.

7.3.1 City-Sponsored Residential Programs

Utility Bill Inserts. Educational and informational materials are included
with Palo Alto residents' utility bills approximately twice a year. Sent to all
utility customers, these inserts are typically one-page, two-sided flyers
(sometimes called Palo Alto Recycling News) that contain recycling infor-
mation and announcements about upcoming events.

Junk Mail Survival Packet. This material was coproduced by the City
and the Palo Alto War on Waste Citizens' Advisory Committee. It was
originally advertised via a radio public service announcement and then
through a utility bill insent; interested persons were to send a self-
addressed, stamped envelope to receive the information. Since the origi-
nal radio announcement around 1985, the information has been dissemi-
nated by many different organizations; the City continues to receive
requests for the material.

Residential Recycling Information. The City mailed Recycling - The
Palo Alto Way to all city residents when the brochure was first developed.
This brochure is now sent to new residents upon request.

Composting Public Information. The City provides, upon request, a
Guide to Composting, which provides information on home composting.
The brochure also publicizes the backyard composting workshops offered
periodically. All single family residents also received a brochure in spring
1990 describing the City's new curbside collection of compostable material
and a list of what types of materials the City will pick up. Information on
garden chippers and shredders is also available from the City upon
request.
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Recycling Center Tours. Informational tours of the City's Recycling
Center are offered regularly by the Recycling Coordinator to interested
individuals and groups.

Public Presentations. Presentations about recycling are given upon
request to community groups and schools by the Project Coordinator and
Recycling Coordinator. As part of the school presentation, children are
given an activity project about recycling; at community presentations, par-
ticipants are given either a brochure called Recycling...The Palo Alto Way
or a report called The Palo Alto Materials Recovery Program: A Summary
Report. Both give an overview of the types of recycling programs spon-
sored by the City; the Summary Report gives details on gquantities col-
lected and program history.

Newspaper Advertisements. The City runs a full page newspaper ad
once a year in the Palo Alto Weekly. The ad provides general information
about the City's recycling and other waste management programs. Other
ads are run periodically to announce new programs or services.

Apartment and Condominium Public Education. An Apart-
ment/Condominium Recycling Guide is provided to residents at apartment
and condominium complexes that are participating in the City's recycling
program. The Guide gives information on pickup times, what can be
picked up, and when. In 1989 the City contacted the manager or home-
owners' president of complexes with over 100 units. Initially the response
was limited; however, the City now rents a set of three wheeled carts for
$6.20 per month to any apartment or condominium complex that wishes to
participate. The City estimates that approximately 50 percent of the
apartments and condominiums in Palo Alto participate in the recycling
collection program.

Curbside Recycling Public Education. A Refuse and Recycling Collec-
tion Handbook is published by PASCO and hand delivered or mailed to all
its customers yearly, as well as to new residents throughout the year. The
Handbook contains information on PASCO's curbside pickup services, as
well as on its backyard garbage can collection services and on the City's
landfill.

7.3.2 Other Residential Programs (Not Sponsored by the City)

Sierra Club Public Information. The Loma Prieta Chapter of the Sierra
Club publishes information on where to find recycled paper products and
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where to recycle in Santa Clara County. This information includes a table,
by city, of recycling facilities for glass, aluminum cans, tin cans, plastic,
newspaper, and other materials.

War on Waste Public Information. The War on Waste Citizen's Advisory
Committee co-sponsored the Junk Mail Survival Packet described above.

Community Group Workshops. To help celebrate Earth Day, some
churches and other community groups in the City sponsored workshops or
offered information on effective waste management practices to encour-
age their members to more environmentally aware. This will likely be an
annual occurrence.

7.3.3 City-Sponsored Commercial/Industrial Public Education

Business Recycling Public Education. In November 1990, the City
published Business Recycling the Palo Alto Way, a folder containing ten
inserts describing the City's recycling programs for businesses. Included in
the folder is information about broker services available to those busi-
nesses for whom selling directly to a materials broker would be most eco-
nomical. In addition to being distributed at presentations made to busi-
nesses, the City plans to direct mail the new folder to Palo Alto busi-
nesses, beginning with the largest companies.

Public Presentations. The City will give presentations to interested busi-
nesses upon request. Business Recycling the Palo Alto Way is distributed
at these presentations. :

Commercial/Industrial Consulting Services Program. The City offers
free consulting services to businesses interested in beginning a recycling
program. Through the program, businesses are encouraged to recycle,
whether via City programs or directly through brokers if volumes merit.
Services offered through the program include a visual waste composition
analysis, an identification of recyclable materials, a cost/benefit analysis of
a recycling option versus disposal of wastes, and recommendations on
how to begin and operate a recycling program.

High-Grade Paper Recycling Program. The City offers businesses a
white and computer paper recycling program. The City publishes an
informational brochure that explains how businesses can participate. The
program is periodically publicized in the local newspaper.
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Public Recognition and Awards. Public recognition and awards are
used by the City to acknowledge businesses that have implemented
source reduction activities. The City will consider expanding the recipients
of these awards to community groups or individuals who are promoting
source reduction in the community either through example or education. A
"Recycler of the Month" award is proposed to strengthen the public's
awareness of the need to recycle and continue to provide opportunities to
educate the community about waste diversion targets.

7.3.4 Other Commercial/Industrial Programs (Not Sponsored by the
City)

Downtown Environmental Action Project (DEAP). In November 1990,
DEAP, funded by downtown businesses, initiated a recycling program
downtown. Information about the program is disseminated by block cap-
tains and volunteers to businesses (as of December 1990, the
1,000 businesses targeted had been contacted). DEAP has divided the
downtown area into 13 precincts, with at least 1 block captain per precinct.

Peninsula Conservation Center (PCC) Public Information. The PCC
has available for use the Recycled Products Guide, which is a binder
updated quarterly that can be used at the PCC library. In addition, sub-
scriptions can be ordered through the PCC. The Guide contains infor-
mation on products made from recycled consumer products, office prod-
ucts, construction materials, industrial commodities, and more. PCC also
gives awards yearly to business for environmentally responsible projects,
including recycling and source reduction activities. PCC sponsors brown
bag seminars for people interested in waste reduction and other environ-
mental issues. The ongoing lecture series covers waste reduction pro-
grams, including recycling and source reduction.

Syntex Public Education. Syntex, which began its recycling program in
1983, received the "Recycler of the Year" award from the City in 1985. In
an effort to encourage fellow businesses to develop recycling programs,
Syntex's recycling program coordinator gives regular tours of the Syntex
recycling facilities to interested businesses. Syntex's recycling program
coordinator will also give presentations at other businesses upon request.

Santa Clara Manufacturing Group Recycling Guide. The Santa Clara
County Manufacturing Group publishes a recycling guide for businesses
that emphasizes the importance of waste reduction and identifies how to
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implement a recycling program and resources available to assist with
locating recycled products, markets, and technical assistance.

Chamber of Commerce Recycling Committee. The Chamber of Com-
merce initiated a recycling committee that addresses solid waste issues of
importance to its members. The committee discusses issues involved in
implementing business recycling programs.

7.4 Selected Programs

The following section provides a summary of additional education and
public information programs selected to augment the existing education
and public information programs.

7.4.1 Media Programs

Public Service Announcements. Radio and television are effective
media for educating large groups of people about waste management
issues. Virtually every Bay Area radio and television station offers free air
time to non-profit organizations to announce an event or present an issue.
The City can take advantage of this by working with non-profit organiza-
tions to sponsor public service announcements (PSAs). Radio and televi-
sion broadcasts received in Palo Alto also cover many other jurisdictions
in the Bay Area, which makes PSAs an effective tool for educating the
public about the benefits of source reduction, recycling, and composting.

Televised Programs. The City can work with other cities in Santa Clara
County, and with other Bay Area counties, including San Francisco, San
Mateo, Contra Costa, and Marin, to fund a series of public education
videos and paid advertisements to air on cable or public television.

The videos can also be shared between communities for use at schools,
churches, meetings, and other places where large groups of people con-
gregate. Many communities and organizations have produced video pro-
grams on various waste management issues. For example, the League of
Women Voters has produced a household hazardous waste video, and
the Sierra Club has prepared a recycling video that features Palo Alto.
There is also an NBC video and a Cable Channel video on Palo Alto recy-
cling. The City will evaluate the feasibility of producing its own videos with
the assistance of student production crews from local universities which
would provide excellent experience for the students.
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Currently, the City has two videos that focus on its recycling program; one
was developed by Cable Co-op, the other by an independent producer.

News Releases. The City will prepare news releases for local papers and
magazines concerning waste management issues and waste reductior
efforts by the City, businesses, schools, and so on. Often newspapers
and magazines will run news releases as a story feature. With a little
follow-up, these releases can provide the catalyst for larger features.

7.4.2 Outreach

Coordination with Palo Alto Community Groups. The City will work
closely with the War on Waste committee, the Downtown Environmental
Action Project, churches, and other community groups to disseminate
information about waste management. The name recognition and credi-
bility of these community groups foster the likelihood of broad acceptance
of AB 939 programs by the community.

Coordination with Non-Profit Organizations. The City will consider the
volunteer services from non-profit organizations for community outreach.
Organizations could augment the public education program, including
Common Ground Ecology Action, the San Jose Conservation Corps, the
Sierra Club, youth groups, and the Peninsula Conservation Center. For
example, a public education program on recycling, source reduction, and
composting could be integrated into the Boy Scouts of America, Eagle
Scout's community service project.

Coordination with the County of Santa Clara. The City will participate
in public education and technical assistance efforts organized by the
County of Santa Clara. Examples include the establishment of a recycling
information hotline and the annual recycling booth at the County fair. The
City of Palo Alto pays fees to the County of Santa Clara based on
tonnages of solid waste disposed. These fees support countywide solid
waste management activities.

Internship Program. Funding an internship program for students from
surrounding universities is a cost-effective method of operating public
education programs. The City will consider sponsoring a waste reduction
internship to assist with education and public information programs.

Participation in Local Events. Participating in local events is a highly
visible method of reaching the community about waste reduction pro-
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grams. The City will target events such as Earth Day, the Art and Wine
Festival, and the Safety Fair at Stanford Shopping Center as opportunities
to incorporate waste reduction practices.

7.4.3 Communication

Newsletter. The City will consider developing an "Environmental
Newsletter" that contains information on solid waste issues, as well as
other environmental issues including water and energy conservation,
transportation, and pollution. The broader the scope of the newsletter, the
more likely residents are to read it. For example, someone who is not
particularly interested in recycling may read the newsletter for water con-
servation information and learn about solid waste issues as a side benefit.

Recycling Displays. The City places displays on recycling and on the
Household Hazardous Waste Program at fairs and other events. Displays
are prepared for such events as Earth Day, business/environmental fairs,
the Peninsula Conservation Center Conference, and the Palo Alto Art and
Wine Festival.

Chamber of Commerce. The City of Palo Alto will enlist the assistance of
the Chamber of Commerce and other business organizations with
newsletters to inform members about waste reduction services offered by
the City. This is an effective method of informing businesses in the City
about source reduction and recycling.

Workshops. The City will evaluate the feasibility of offering workshops
and seminars to each targeted waste generator addressing practical ways
of reducing the quantity of wastes generated. Proposed workshop topics
include decreased consumption, procurement practices, increased manu-
facturing efficiency, and composting of yard wastes at the site of
generation.

Speakers Bureau. The City wiil organize a speakers' bureau that
includes volunteer speakers for solid waste issues. The list of speakers
will be distributed to community groups, schools, businesses, government
offices, and churches interested in sponsoring a workshop or seminar on
waste management.
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7.4.4 Campaigns

Environmental Shopping Campaign. The City will prepare a "Buy
Recycled" pamphlet to be distributed with other recycling information tc
urge residents to "complete the loop" by buying recycled products when
ever possible. The City will also consider creating a source reductior.
shopping checklist for consumers. The checklist would focus on criteria
consumers can use when buying products, inciuding durability, reusability,
recyclability, and minimal packaging.

Contests and Displays. The City places displays on recycling and the
household hazardous waste program at fairs and other events throughout
the year. Examples of events the City has participated in include: Earth
Day, business/environmental fairs, the Peninsula Conservation Center
Conference, and the Palo Alto Art and Wine Festival. The City will also
consider sponsoring and promoting a "No Garbage Lunch Day," poster
contests, school contests, and library displays, targeting businesses,
government, schools, and residents.

Waste Diversion Thermometer. The City will publicize the 25 percent
and 50 percent diversion targets for 1995 and 2000, respectively, of
AB 939 to keep the community involved in the waste reduction issue. A
poster board tracking the City's waste diversion percentage should be
placed in highly visible areas around the community, such as the City Hall
and the library. The tracking "thermometer" would serve as a constant
reminder that the City is striving for a 50 percent reduction in solid waste
disposal by the year 2000.

Promotional Materials. The City will disseminate waste reduction pro-
motional materials targeted at all age groups. Effective materials available
from the State Department of Conservation and from other sources
include door hangers, bookcovers, posters, bookmarks, stickers, yo-yo's,
recycled paper notepads, certificates, recycled plastic frisbees, buttons,
pencils, and magnets. These materials could be incorporated into many of
the public information and education activities described above in this
section.

7.4.5 Education

Environmental Education Curriculum. Solid waste education curricula
(many of them free) are available for all ages from several sources. For
example, the EPA publishes free educational materials about solid waste

Education and Public information
PJ1 1991001.EOW 7-10 Rev. 0 May 8, 1991




.

generation and management for grades K through 12. Posters and comic
books are also available. The Mr. Rogers Neighborhood recycling pro-
gram and guide book are also available to educate children.

On the federal level, EPA has prepared a number of curricula that are
available at no charge. These include:

+ "Adventures of the Garbage EPA/530-SW-90-024
Gremlin"

+ "Let's Reduce and Recycle" EPA/530-SW-90-005
Curriculum For Solid Waste
Awareness ,

* Recycle Today: Educational EPA/530-SW-90-025
Materials for Grades K-12

+ "Ride the Wave of the Future EPA/530-SW-390-010
Recycle Today!"

+ School Recycling Programs: EPA/530-SW-90-023

A Handbook for Educators

California and other states have also developed waste management
curricula that are available to school systems at all educational levels.
Examples of these state-developed programs include:

+ CIWMB's "Sweep Program" (features the "Trash Monster"
and "The Wizard of Waste")

* "A-Way with Waste," Washington Department of Ecology
+ "Rethinking Recycling," Oregon

+ Super Saver Investigators," Ohio

+ "Oscar's Options," Rhode Island

* "Waste Information Series for Educators" (WISE)
Program, Michigan Department of Natural Resources

The CIWMB's education coordinator has information on how to obtain
copies of these educational programs; for further information, call
(916) 322-0330.

New Residents Program. The City will prepare educational materials for
new residents explaining (1) the waste reduction goals of the City, and

Education and Public Information
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(2) how the resident can assist by participating in the recycling, compost-
ing, and source reduction programs available. ’

7.5 Targeted Generators

As described above in Section 7.3, the City of Palo Alto has a range of
education and public information programs in place. The City has also
used many different types of programs in the past to educate and inform
its population about solid waste issues. As a result, the City has much
experience in education and public information techniques and in what
programs are most successful. This background will serve as a spring-
board for the education and public information techniques selected to
augment the existing programs in meeting the waste diversion targets.

The City of Palo Alto recognizes the need for ongoing, consistent educa-
tion and public information programs. Although the City has had, and con-
tinues to have, many programs in place, these have tended to be inter-
mittent, due to insufficient staffing. The City proposes to elevate these
programs to an ongoing status.

After reviewing waste characterization data from the solid waste genera-
tion study and the solid waste generation analysis, the City proposes to
target the following solid waste generators as recipients of the City's edu-
cation and public information programs:

« Commercial/industrial, including institutional and local
government

» Residential, including single-family and muitifamily
dwellings

« Schools, including education curricula for grades
Kindergarten through twelfth

The commercial and residential sectors generate different quantities and
types of waste. Each sector also has its own unique needs; these differing
needs will be addressed in the City's education and public information
program.

Education and Public Information
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7.6 Program Implementation

7.6.1 Government Agencies Responsible for implementation

The City of Palo Alto, through the Public Works Department, will be
responsible for implementing education and public information activities.
The Public Works Department will be responsible for coordinating the out-
reach, communication, and media programs with other organizations and
cities.

The Public Works Department does not have a position specifically for
education and public information. The information and education activities
have been primarily the responsibility of City staff responsible for running
the recycling, composting, and household hazardous waste programs. An
additional staff person is needed to oversee the education and information
aspects of recycling and composting.

7.6.2 Tasks Necessary to Implement Activities

Before Palo Alto can expand its public education program, additional
staffing is needed.

The tasks necessary to implement the education and public information
activities are summarized in Tables 7-1 through 7-3. The implementation
tasks are presented for source reduction, recycling, and composting by
selected waste reduction programs.

The City will hire an additional staff person dedicated to education and
public information to meet the implementation schedule for program
activities.

7.6.3 Implementation Schedule

The implementation schedule for the education and public information
activities is also presented in Tables 7-1 through 7-3. The implementation
schedule for public and education information is presented by each com-
ponent's selected waste reduction programs.

7.6.4 Implementation Costs

Costs for implementing the tasks summarized in Tables 7-1 through 7-3
are estimated at $160,000. A breakdown of costs for education and public
information is presented in Table 7-4.

Education and Public Information
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7.7 Monitoring and Evaluation

7.7.1 Methods to Quantify and Monitor Achievement of Objectives

The objectives of Palo Alto's education and public information program are
to increase the public's participation in waste diversion programs and to
heighten awareness of the need to reduce, reuse, compost, and recycle.
To monitor the achievement of these objectives, residents will be randomly
surveyed by phone and/or at major shopping centers in the City. The ran-
dom survey will target a representative sample of the public and will focus
on the public's awareness of various waste diversion programs available in
the City. In addition, the survey will assist in identifying the relative effec-
tiveness of alternative education and public information techniques.

Surveys will also be conducted at the Drop Off Center to determine if the
number of new residents utilizing the services is increasing. The number
of businesses requesting waste audits or technical assistance will also be
recorded to determine if the participation rate in each respective program
has increased. Monitoring can aiso take the form of mail-in response
coupons in newspaper ads, surveys of events, periodic surveys, and
phone calls. Measurement tools will be an integrated component of public
information and education activities, whenever possible.

7.7.2 Written Criteria for Evaluating the Program's Effectiveness

Palo Alto will evaluate the effectiveness of the education and public infor-
mation program by addressing the following issues:

« Have the participation rates in respective waste diversion
programs increased?

+ Has the City received more inquiries about waste diver-
sion services available?

+ Was there sufficient City staffing to implement the educa-
tion and public information programs?

+ Do the targeted generators have a greater awareness of
the importance of diverting wastes from land disposal?

Education and Public Information
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7.7.3 Agencies, Organization, Persons (or a Combination) Responsi-
ble for the Program'’s Monitoring, Evaluation, and Reporting

The City of Palo Alto Department of Public Works is responsible for moni-
toring and evaluating the effectiveness of the education and public infor-
mation programs.

7.7.4 Monitoring and Evaluation Funding Requirements

Funding is needed for staffing and support services to monitor the effec-
tiveness of the education and information programs implemented in Palo
Alto. Specifically, funding is needed for recordkeeping and surveying the
participation rates of respective waste reduction programs.

7.7.5 Measures to be Implemented if there is a Shortfall in the Diver-
sion Objectives

The following measures will be implemented if the education and informa-
tion objectives identified in Section 7.2 are not achieved:

* evaluate the need for increased staffing, including a con-
tract employee, additional interns, or part-time/full-time
permanent staffing

* revise the job descriptions of staff responsible for educa-
tion and information

* evaluate the need for increased funding for education and
information programs

* modify the education and public information programs that
seem to be inadequate

« identify additional education and public information pro-
grams for consideration
7.7.6 Monitoring and Reporting Schedule

The City of Palo Alto will evaluate the timeline for implementing education
and information programs to determine if programs are implementable on
schedule. The following items will be addressed:

Education and Public information
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+ time modifications needed to increase staffing levels,
including the proposed public education specialist, and
interns

« time modifications needed to coordinate with volunteer
organizations, and other jurisdictions for specific programs

« time modifications needed to secure City Council approval
for funding and operation of selected programs

Education and Public Information
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Table 7-4

Implementation Costs? for
Selected Education and Public Information Programs

Public Information
Planning
implementation
Operation
Monitoring

Subtotal

Outreach
Planning
Implementation
Operation
Monitoring

Subtotal

Technical Assistance
Planning
Implementation
Operation
Monitoring

Subtotal

Public Awareness
Planning
Implementation
Operation
Monitoring

Subtotal

Education
Planning
Implementation
Operation
Monitoring

Subtotal

TOTALZ2

$ 1,500
3,000
6,000

500
11,000

2,000
3,500
6,000
500
12,000

2,000
25,000
27,500

1,500
56,000

2,500
10,000
6,000
500
19,000

8,000
25,000
27,500

1,500
62,000

$160,000

and 5).

1. Includes costs for one additional staff person.

2. Costs include source reduction activities described in
Section 3, as well as public education costs for increasing
participation in recycling and composting programs. (Sections 4
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LANDFILL SPECIFICATIONS AND DESIGN PARAMETERS

SIZE

LANDFILL AREA 185 ACRES

ENTRANCE FACILITIES 15 ACRES

PERIMETER BUFFER 30 ACRES

RIVER AREA 90 ACRES
TOTAL PROPERTY AREA 320 ACRES

CAPACITY

ABOVE GROUND AIRSPACE 11,125,000 CY

QUARRY MATERIAL 10,557,000 CY
TOTAL AIRSPACE 21,682,000 CY

REFUSE CAPACITY 21,882,000 CY

rADAA oy NN TR > 13,129,000 TONS

Canetruct smergency
Pagrivg

46 YEARS
31 YEARS
23 YEARS

’ 26 YEARS
<Y, 20 YEARS
16 YEARS

5,470,000 CY
896,000 CY
1,493,000 CY
200,000 CY

3,000,000 CY
5,059,000 CY

63 FEET
32 FEET

CAPACITY
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8 DISPOSAL FACILITY CAPACITY COMPONENT

Integrated waste management includes the environmentally safe disposal
of solid wastes that cannot be feasibly diverted from landfilling. Because
of the diminishing landfill capacity in the state of California, the Integrated
Waste Management Act of 1989 requires that jurisdictions identify their
current and future solid waste disposal capacity needs (in their Source
Reduction and Recycling Elements).

This component contains (1) a description of the permitted solid waste dis-
posal facilities within the City of Palo Alto, (2) identification of the needed
landfill capacity for 15 years, (3) identification of any disposal facility that
will be closed during the next 10 years, and (4) reference to any plans for
establishing new or expanded disposal facilities during the next 10 years.

8.1 Existing Permitted Solid Waste Disposal Facilities

The Palo Alto Refuse Disposal Site is the sole permitted solid waste dis-
posal facility within the jurisdiction of the City of Palo Alto. A Class IlI
landfill, it is located at the eastern end of Embarcadero Road in the City of
Palo Alto. The landfill is on an approximately 1,500-acre parcel owned by
the City; the total area permitted for landfilling is approximately 137 acres.
As of May 31, 1989, the landfill had a remaining refuse capacity of
approximately 2,677,000 cubic yards.

Operated by the City's Department of Public Works, the landfill accepts
nonhazardous municipal solid waste, including wood, paper, plastics,
glass, food waste, vegetative waste, construction and demolition debris,
inert waste, and other nonhazardous waste. A complete characterization
of the incoming waste stream is included in the Waste Generation Study
(Section 2).

The landfill receives refuse from only the general public and the City's
contract waste hauler in incorporated areas of the City.

Disposal Facility Capacity
8-1
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The landfill currently receives approximately 320 tons per day of refuse, |
for an annual total of approximately 115,255tons.  Approximately
24,500 tons (17.5 percent) of the wastes generated in the City are diverted
annually from the City's landfill. Disposal fees for the Palo Alto land* are
shown in Table 8-1.

The City's landfill has a remaining refuse capacity of apprc :mately
1,606,000 tons (2,677,000 cubics yards). Disposal fees for the :alo Aito
landfill are shown in Table 8-1. Based on a disposal rate of 320 tons per
day in 1990 for 360 days per year, an annual waste generation growth rate
of 1 percent, an average unit weight of 1,200 pounds per cubic yard for
compacted refuse, and a 5:1 refuse to soil ratio, the landfill is estimated to
reach capacity in July 2002 (Table 8-2). This anticipated closure date
does not account for the anticipated reduction in daily disposal rates due
to implementation of the City's SRRE. Table 8-3 shows the anticipated life
of the landfill assuming that the diversion rates of the SRRE are met.

As a component of the SRRE, the City also plans to divert approximately
two-thirds of its solid waste stream to the Sunnyvale Materials Recovery
and Transfer Station (SMaRT Station) beginning in 1993. Final plans for
construction of the SMaRT Station are currently being negotiated by the
City of Sunnyvale and the contractor. The site life of the Palo Alto landfill
with the diversion to the SMaRT Station is reflected in Table 8-3.

8.2 Solid Waste Disposal Facility Needs Projection

The needs projection for the solid waste disposal facility provides an esti-
mate of the disposal capacity which (in addition to that provided by the
Palo Alto landfill), is needed to accommodate projected solid waste gener-
ation within the City for a 15-year period commencing in 1991. The pro-
jected solid waste generation for this 15-year period is discussed in Sec-
tion 2, the Solid Waste Generation Study. |

The capacity required for disposal of solid waste generated within the City,
and for waste imported to the City, was calculated using the following
equation developed by the CIWMB:

Additional Capacityyearn = (G + 1) - (D + TC + LF + E)lyearn
where

G = The amount of solid waste projected to be generated in Palo Alto.

Disposal Facility Capacity
8-2
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The amount of solid waste generated in Palo Alto in 1990 was
approximately 139,690 tons. Accounting for projections of popu-
lation growth, the estimated annual waste generation rates for the
City were calculated.

The amount of solid waste that is expected to be imported to Palo
Alto and disposed of in the Palo Alto landfill.

Currently no solid waste is imported from another jurisdiction to
the Palo Alto landfill.

The amount diverted through current and proposed source reduc-
tion, recycling, and composting programs.

The amount of solid waste diverted from the landfill through
existing source reduction, recycling, and composting and trans-
formation programs in Palo Alto in 1990 was approximately
24,435 tons.

The amount of volume reduction occurring though permitted
transformation facilities.

Approximately 630 tons, of wastes generated in the City were
transformed in 1990.

The amount of permitted solid waste disposal capacity that is
available for solid waste generated within Palo Alto.

Based on a May 31, 1989 topographic base map, the Palo Alto
landfill has approximately 1,606,000 tons of refuse capacity
remaining.

The amount of solid waste generated in Palo Alto that is exported
to solid waste disposal facilities in another jurisdiction.

Beginning in 1992, two-thirds of the solid waste generated in Palo
Alto will be diverted to the SMaRT Station after recoverable mate-
rials have been removed.

Each year of a 15-year period commencing in 1991.

Results of the solid waste disposal facility needs projection are shown in
Tables 8-4 through 8-5. Results indicate that Palo Alto will not require
additional disposal capacity during the 15-year planning period if AB 939
diversion goals of the City's SRRE are met and two-thirds of the solid

PJ1 1991001.E0W
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waste generated in Palo Alto is diverted to the SMaRT Station beginning
in 1993.

8.3 Disposal Facility Phase-Out or Closure

The Palo Alto landfill is not scheduled to be phased out or closed during
the short-term or medium-term planning periods. Even without additional
waste diversion through source reduction, recycling, and composting pro-
grams, and diversion to the SMaRT Station, the Palo Alto Sanitary Landfill
has refuse capacity to 2002.

8.4 New or Expanded Disposal Facility

There are currently no plans to establish a new disposal facility in Palo
Alto during the short- and medium-term planning periods nor are there any |
plans to expand the City's landfill. |

Disposal Facility Capacity
8-4
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Table 8-1

Proposed Fee Schedule*

Classification Resident Commercial

Passenger $2.00/pass $16.00

(Minimum charge) (Minimum charge)
Other Two Axle Vehicle or Trailer $7.00/cubic yard $16.00/cubic yard
Three or More Axle Vehicles $22.00/cubic yard $22.00/cubic yard
Any Fraction Over Cubic Yard $3.50 $8.00
Compostable Materials $4.00/cubic yard $9.00/cubic yard
ADDITIONAL FEES
Tires - 36" dia. or less $2.00 each $2.00 each
Mattresses/Boxsprings $5.00 each $5.00 each
Upholstered or Stuffed Furniture $5.00 each $5.00 each
Appliances $20.00 each $20.00 each

Washer/Dryer/Stove

Refrigerator/Water Heater

Freezer
Special Burials $10.00 + Regular Fee $20.00 + regular fee

* If approved, tee schedule will become effective July 1, 1991,

PJ1 1991001.EO0W

Rev. 0 May 8, 1991




Table 8-2

Palo Alto Sanitary Landfill
Site Life Projection
Current Diversion Level

Remainiﬁ\g

Projected Annual Annual Waste % Waste Total Annual .
Growth Waste Diverted from Diverted  Refuse Capacit
Rate” Generated Disposal Landfiled (beginning o{ year)

Year (%) (tons) (tons) (tons) (tons) |
1990 1.00 139,690 24,435 17.5 115,255 1,535,043
1991 1.00 141,087 24,690 17.5 116,397 1,419,788
1992 1.00 142,498 24,937 17.5 117,561 1,303,391
1993 1.00 143,923 25,186 17.5 118,736 1,185,831
1994 1.00 145,362 25,438 17.5 119,924 1,067,094
1995 1.00 146,816 25,693 17.5 121,123 947,171
1996 1.00 148,284 25,950 17.5 122,334 826,0
1997 1.00 149,767 26,209 17.5 123,557 703,714
1998 1.00 151,264 26,471 17.5 124,793 580,156
1999 1.00 152,777 26,736 17.5 126,041 455,363
2000 1.00 154,305 27,003 17.5 127,301 329,322
2001 1.00 155,848 27,273 17.5 128,574 202,021
2002 1.00 157,406 27,546 17.5 129,860 73,447 i
2003 1.00 158,980 27,822 17.5 131,159 -56,413

Total tonnage capacity remaining from May 31, 1989 = 1,606,600 tons

*  Growth rate based on State Department of Finance population projections,

assuming a constant per capita waste generation rate.

** L andfill will reach capacity in June 2002
(Based on a refuse density of 1200 Ib/cy)
(Using August 1990 Final Grading Plan)
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Table 8-3

Palo Alto Sanitary Landfill
Site Life Projection
With Implementation of the SRRE

Projected Annual Annual Annual Annual Exported Annual Remaining
Growth Waste Diverted Waste to Refuse Capacity
Rate* Generated from P.A. Landfill Diverted** SMaRT Station Landfiled  (beginning of year)

Year % (tons) (tons) % (tons) atP. A. (tons) (tons)
1990 1.00 139,690 24,435 17.5 0 115,255 1,535,043
1991 1.00 141,087 41,903 29.7 0 99,184 1,419,788
1992 1.00 142,498 50,444 35.4 0 92,054 1,320,604
1993 1.00 143,923 51,856 36.1 61,311 30,656 1,228,550
1994 1.00 145,362 53,493 36.8 81,246 30,623 1,197,895
1995 1.00 146,816 55,203 37.6 61,075 30,538 1,167,272
1996 1.00 148,284 61,241 41.3 58,028 29,014 1,136,734
1997 1.00 149,767 61,854 41.3 58,609 29,304 1,107,720
1998 1.00 151,264 62,472 41.3 59,195 29,597 1,078,416
1999 1.00 152,777 63,097 413 59,787 29,893 1,048,818
2000 1.00 154,305 63,728 41.3 60,385 30,192 1,018,925
2001 1.00 155,848 64,365 41.3 60,988 30,494 988,733
2002 1.00 157,406 65,009 413 61,598 30,799 958,239
2003 1.00 158,980 65,659 41.3 62,214 31,107 927,439
2004 1.00 160,570 66,315 41.3 62,836 31,418 896,332
2005 1.00 162,176 66,979 41.3 63,465 31,732 864,914
2006 1.00 163,798 67,648 41.3 64,099 32,050 833,182
2007 1.00 165,435 68,325 413 64,740 32,370 801,132
2008 1.00 167,090 69,008 41.3 65,388 32,694 768,762
2009 1.00 168,761 69,698 41.3 66,042 33,021 736,068
2010 1.00 170,448 70,395 413 66,702 33,351 703,047
2011 1.00 172,153 71,099 41.3 67,369 33,685 669,696
2012 1.00 173,874 71,810 413 68,043 34,021 636,011
2013 1.00 175,613 72,528 41.3 68,723 34,362 601,990
2014 1.00 177,369 73,253 413 69,410 34,708 567,628
2015 1.00 179,143 73,986 41.3 70,105 35,052 532,923
2016 1.00 180,934 74,726 41.3 70,806 35,403 497,871
2017 1.00 182,744 75,473 41.3 71,514 35,757 462,468
2018 1.00 184,571 76,228 413 72,229 36,114 426,711
2019 1.00 186,417 76,990 413 72,951 36,476 390,597
2020 1.00 188,281 77,760 413 73,681 36,840 354,121
2021 1.00 190,164 78,538 413 74 417 37,209 317,281
2022 1.00 192,065 79,323 413 75,162 37,581 280,072
2023 1.00 193,986 80,116 413 75,913 37,957 242,491
2024 1.00 195,926 80,917 41.3 76,672 38,336 204,535
2025 1.00 197,885 81,727 41.3 77,439 38,720 166,198
2026 1.00 199,864 82,544 41.3 78,213 39,107 127,479
2027 1.00 201,863 83,369 413 78,996 39,498 88,372
2028 1.00 203,881 84,203 41.3 79,786 39,893 48,874
2029 1.00 205,920 85,045 41.3 80,583 40,292 8,982 bt
2030 1.00 207,979 85,895 413 81,389 40,695 -31,310
2031 1.00 210,059 86,754 41.3 82,203 41,102 -72,005

Total capacity remaining from May 31, 1989 =1 ,606,600 tons

*  Growth rate based on State Department of Finance population projections,
assuming a constant per capita waste generation rate.
** Does not include the diversion rate to be obtained at the SMaRT Station.
Of the amount exported to the SMaRT Station, 20 percent will be diverted from disposal.
*** Landfill will reach capacity in February 2029
(Based on a refuse density of 1200 Ib/cy) .

(Using August 1990 Final Grading Plan)
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9 FUNDING COMPONENT

Adequate and long-term funding is an essential component of a successful
integrated solid waste management system. Inadequate funding can
cause an otherwise effective program to fail. In California, local solid
waste management systems are typically funded by one or more of the
following methods:

* Tipping fee - the amount charged by a transfer station,
landfill, or transformation facility to accept a specified
amount of waste (usually expressed in terms of tons or
cubic yards).

* Property taxes - those taxes that are levied on the person
or corporation recorded on the deed of record. Property
taxes have limitations such as (1) statutory ceilings on tax
rates, (2) competing public services such as public edu-
cation, (3) lack of income or economic activity to support
higher taxes, and (4) lack of voter support.

* User fees - fees applied to household waste and industrial
waste. User fees assess the actual user based on weight
and volume or number of containers collected, instead of
a flat fee and local tax-financial systems.

This component demonstrates how the City of Palo Alto has sufficient
funds and allocation of resources for the planning, development, and
implementation of the new and existing solid waste programs identified in
this document. This section includes a description of the current mecha-
nisms used to fund solid waste programs in the City of Palo Alto; and pro-
vides cost estimates for the planning, development, and implementation of
new programs. In addition, this section lists future potential revenue
sources and contingency revenue sources.

Funding
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9.1 Current Funding Sources

The source of funding for solid waste management activities in Palo Altc
is the Refuse Enterprise Fund. It is comprised of refuse collection fee:
paid by city residents and commercial collection customers, disposal arec
fees, interest income, lease and royalty income from Palo Alto Landfill Ga-
Corporation and other sources. Collection costs for garbage in Palo Alt

are approximately $44.00 per ton or $0.02 per pound. Disposal costs for
garbage are approximately $45.00 per ton or $0.03 per pound. The mini-
mum charge is based upon the collection of refuse from one 32-gallon

container. Collection fees charged to customers are based upon the com-
bined net costs of City refuse collection operations, recycling collection
operations, and tipping fees at the landfill. This fund adequately covers all
costs for the current solid waste management system in the City.

Described below are programs funded by the Refuse Enterprise Fund.

Specific information on revenues and expenditures for 1989 through 1992

for each of these programs is presented in Appendix C.

1. Administration and General Program. Provides for the
effective planning, evaluation, and implementation of vari-
ous controls and aspects of solid waste management.

2. Material Resource Recovery Program. Conserves
landfill space by reducing municipally-generated solid
waste, and by increasing the recovery of reusable
materials.

3. Disposal Operation Program. Provides for the disposal
of solid wastes in a sanitary, economic, effective, and safe
manner in compliance with regulatory agencies. This pro-
gram includes refuse collection and landfill disposal oper-

ations.

4. Street Cleaning Program. Provides for the cleaning of
city streets, parking lots, and other city facilities.

5. Systems Improvement Program. Provides engineering
and support for physical improvements at the Refuse Dis-
posal Area so that disposal and recycling operations will
be efficient, and eventual closure of the landfill will be in
conformance with regulatory requirements and city policy.

E
v
l
%
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6. Environmental Control Program. Provides environ-
mental control programs and projects which comply with
local, state, and federal mandates. This is a new program
that consolidates the growing environmental protection
and compliance costs associated with the closure of the
landfill. These include costs for (1) the household haz-
ardous waste program; (2) ground-water monitoring;
(3) well sampling; (4) maintenance of the leachate sys-
tem; (5) operation of the methane gas collection and pip-
ing system; and (6) waste discharge permits.

9.2 Estimated Program Costs

Estimated costs have been determined for each of the new or expanded
programs that have been identified in Sections 3 through 7 for
implementation during the short-term planning period. Table 9-1 shows
the estimated capital and operating costs for each of these programs, by
year, for 1991 through 1995. Capital costs include equipment purchases,
and new or improved structures. Operating costs include operations and
maintenance, publications, and other promotional materials, Palo Alto staff
time, and other expenses. Costs shown include those costs which will be
incurred by the City, and those costs, excluding staff time, that will be
incurred by PASCO.

Four staff positions, one solid waste manager, two recycling coordinators,
and a landfill composting attendant will be added to the City staff in 1991.
These positions, along with other existing staff, will be responsible for
planning, developing, and implementing the new and expanded programs
as identified in this document (see Sections 3 through 7). Costs for this
additional staff are included in the annual operating costs (see Table 9-1).

9.3 AB 939 Fees

The City of San Jose has imposed a fee effective July 1, 1991 on all waste
landfilled in San Jose. The fee is $0.25 per ton.

The County of Santa Clara has proposed a similar fee for all waste
landfilled in the County. The proposal that has been approved in concept
is currently being reviewed by the Technical Assistance Committee (TAC)
This fee would be effective on July 1, 1992, and it may or may not be
associated with the San Jose fee. Some of the revenues generated from

Funding
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the County fee would be given to local agencies to help implemented”
AB 939 programs.

9.4 Revenue Source for New and Expanded Programs

The new and expanded programs to be implemented during the short-term
planning period in the City of Palo Alto will be funded by a proposed
20 percent maximum increase in refuse collection rates. A 20 percent
increase will generate monies which will be available through the Refuse
Enterprise Fund. This increase is sufficient for funding the planning,
development, and implementation in the short-term planning period of the -
selected new and expanded programs.

9.5 Contingency Funding Sources

The System Improvement Reserve of the Refuse Fund, currently at
$6 million, will serve as the main source of contingency funds. This fund
will be utilized to provide for unbudgeted and emergency expenses. It will
also be used to smooth year-to-year fluctuations in capital project
expenditures and to fund landfill closure costs. Further funding sources
and mechanisms that could be explored by Palo Alto if a shortfall in solid
waste management funds occurs are as follows:

» Rate structure modification. This includes a subscribed
variable where the level of payment varies with a measure
of the volume of waste disposed.

« Community Development Block Grants. All cities and
counties are eligible to apply for the Economic Develop-
ment Allocation for the Community Development Biock
Grant Program. Grants are made from the state to local 5
government applicants, which can then loan the funds to |
businesses to fund specific projects, such as a particular |
recycling program or business that uses or manufactures
products made from recyclable materials.

« Other grant funding sources. These include grants from
the California Integrated Waste Management Board for
new or existing household hazardous waste management
programs or from the California Department of Commerce
Office of Competitive Technology to fund technological
projects that show promise for commercialization. In

Funding {
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1989, federal, public and private agencies and institutions
were awarded 29grants from a pool

240 applicants.

of over

Funds generated from these three sources will be put back in the Reserve

Fund.
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10 INTEGRATION COMPONENT

A jurisdiction must integrate source reduction, recycling, composting, and
special wastes programs and activities to achieve the diversion require-
ments mandated by AB 939. These components must also be integrated
as necessary so that solid waste management follows the integrated
waste management hierarchy of (1) source reduction, (2) recycling and
composting, and (3) environmentally safe transformation and disposal.

This component contains a description of the solid waste management
practices that promote integrated waste management in the City of Palo
Alto, and an explanation of how Palo Alto has integrated the - source
reduction, recycling, composting, and special wastes components. In
addition, this component summarizes how the 25 percent and 50 percent
diversion mandates will be achieved, and how priorities were established
between the components consistent with the requirements of AB 939.
This component also contains an integrated schedule.

10.1 Integrated Solid Waste Management Practices

The solid waste management practices described in the source reduction,
recycling, composting, and special wastes components of this document
(Sections 3 through 6), which are to be continued, expanded, or imple-
mented in the City of Palo Alto, are designed to comply with the integrated
waste management hierarchy established by AB 939. Consistent with this
hierarchy, the City will promote source reduction activities targeted at
decreasing the amount of solid wastes being generated in the City. For
wastes that continue to be generated in the City, recycling and composting
programs will contribute to diverting wastes from disposal to the extent
feasible. For wastes that cannot be diverted, the City will ensure that they
are transformed or landfilled in an environmentally safe manner.

Figure 10-1 summarizes Palo Alto's specific source reduction, recycling,
composting, transformation, and disposal activities and practices that are
designed to achieve integrated waste management.

Integration
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10.2 Component Integration

The source reduction, recycling, composting, and special wastes compo-
nents have been integrated so that the programs selected for implementa-
tion from each component achieve their maximum potential. initially,
mutually exclusive objectives and target materials for each component
were developed to prevent overlapping or duplication of activities or pro-
grams selected for one component with those of another component. The

objectives and target materials identified for each component also do not |
duplicate the existing source reduction, recycling, and composting activi-
ties in the City. With its focus on mutually exclusive programs and activi-
ties, the City of Palo Alto's SRRE maximizes the use of all feasible source |
reduction, recycling, and composting options. ;

Public education and information, and funding for source reduction, recy-
cling, and composting activities and programs will be integrated for time
efficiency and cost effectiveness. Staff time required for public education
and information will be shared among the components. All funding
requirements will be met by the Refuse Enterprise Fund.

10.3 Compliance with Diversion Mandates

The City of Palo Alto currently diverts approximately 16.4 percent of the
solid waste generated in the City from disposal through existing diversion
programs. The source reduction, recycling, composting, and special
wastes activities and programs selected for implementation are designed
to achieve the diversion mandates in AB 939 in coordination with existing
(and planned expansions of existing) diversion programs.

Table 10-1 identifies the solid waste mass balance for 1990 which
includes only existing diversion programs. Tables 10-2 through 10-11
identify the solid waste mass balances, by year, from 1991 through 2000
including diversion rates expected from new diversion programs. The.
diversion rates shown in Tables 10-2 through 10-11 are anticipated to be
achieved by (1) existing, (2) planned expansions of existing, and (3) new
source reduction, recycling, and composting activities and programs. A
range of tons diverted (and the corresponding percent of waste stream) is
shown to reflect the estimated diversion amounts identified in the recy-
cling, composting, and special wastes components. Note, that the percent
of waste stream diverted remains constant for source reduction because,

Integration
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as stated in Section 3, future source reduction efforts are difficult to accu-
rately quantify at this time.

10.4 Component Priorities

Some materials in the waste stream may be diverted from land disposal by
a variety of methods. Paper, for example, is a target material that may be
diverted from landfilling through several programs, including (but not lim-
ited to) product reuse, curbside recycling, and commercial recycling.

In developing the City of Palo Alto's SRRE, priorities had to be set
between components for cases with various available diversion options.
Prioritizing between the specific components and programs or activities for
each target material was based on several regulatory, technical, institu-
tional, and economic considerations. These included

* location of the activity or program in the integrated waste
management hierarchy

+ effectiveness in reducing the volume, weight, or hazard of
the targeted wastes

* consistency with existing waste management practices
* cost effectiveness and ease of implementation

Based on these criteria, the components of Palo Alto's SRRE were priori-
tized to effectively achieve the mandated diversion goals of 25 percent by
1995 and 50 percent by 2000.

10.5 Integrated Schedule

The integrated schedule for the short-term planning period, shown in
Tables 10-12 through 10-16, includes all implementation tasks for new and
expanded programs, and identifies the agency responsible for implemen-
tation, task and milestone dates, funding source availability, and the target
date for achieving the diversion. Note that Table 10-16 does not identify
any new activities since all new programs and activities will be imple-
mented by 1994.

The organization of the City of Palo Alto Public Works Department, which
is the responsible entity for implementation of the SRRE, is shown in Fig-
ure 10-2. The organizational chart identifies additional staff needs that are
described in Sections 4 through 7 of the SRRE.

Integration
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Table 10-1

1890 Solid Waste Mass Balance

% OF WAS =

WASTE STREAM TONS STREA" -
SOLID WASTE GENERATED 139,690 100.00
SOLID WASTE DIVERTED

Source Reduction 561 0.40

Recycling

Residential Curbside 6,470 4.63
Drop-Off Center 776 0.56
20/20 Centers 60 0.04
Commercial Collection 5,758 412
Special Wastes 77 0.06
Composting
Curbside Collection 5,454 3.90
Landfill Drop-off 5,356 3.83
Subtotal 24,512 17.55
SOLID WASTE TRANSFORMED 625 0.45

SOLID WASTE DISPOSED 114,653 82.01




-

Table 10-2

1991 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOLID WASTE GENERATED 141,087 100.00
SOLID WASTE DIVERTED
Source Reduction 567 0.40
Recycling
Residential Curbside 6,817 6,975 4.83 4.94
Drop-Off Center 784 0.56
20/20 Centers 61 0.04
Commercial Collection 6,511 4.61
Special Wastes 429 517 0.30 0.37
Inert Solids 8,295 16,590 5.88 11.76
Composting ,
Curbside Collection 5,480 5,811 3.88 4.12
Landfill Drop-off 3,888 - 4,122 2.76 2.92

Subtotal
SOLID WASTE TRANSFORMED

SOLID WASTE DISPOSED

32,831 - 41,937

107,624 -

631

98,519 76.28 -

23.27 - 29.72

0.45

69.83

* A low and high amount is shown in order to indicate that new programs

to be implemented have an estimated range of diversion amounts.




Table 10-3

1992 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOLID WASTE GENERATED 142,498 100.00
SOLID WASTE DIVERTED
Source Reduction 572 0.40
Recycling
Residential Curbside 6,885 - 7,045 483 - 4.94
Drop-Off Center 792 0.56
20/20 Centers 61 0.04
Commercial Collection 10,765 - 13,558 7.55 - 9.51
Special Wastes 434 - 522 0.30 - 0.37
Inert Solids 8,378 - 16,756 5.88 - 11.76
SMaRT Station 14,250 10.00
Composting :
Curbside Collection 5,819 - 6,486 4.08 - 4.55
Landfill Drop-off 4,128 - 4,601 2,90 - 3.23
Subtotal 52,083 - 64,642 36.55 - 45.36
SOLID WASTE TRANSFORMED 638 0.45
SOLID WASTE DISPOSED 89,777 - 77,218 63.00 - 54.19

* A low and high amount is shown in order to indicate that new programs
to be implemented have an estimated range of diversion amounts.




Table 10-4

1993 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOLID WASTE GENERATED 143,923 100.00
SOLID WASTE DIVERTED
Source Reduction 578 0.40
Recycling
Residential Curbside 6,954 - 7,115 483 - 4.94
Drop-Off Center 800 0.56
20/20 Centers 62 0.04
Commercial Collection 10,873 - 13,694 7.55 - 9.51
Special Wastes 438 - 528 0.30 - 0.37
Inert Solids 8,462 - 16,923 5.88 - 11.76
SMaRT Station 14,392 10.00
Composting
Curbside Collection 6,163 - 7,173 428 - 4,98
Landfill Drop-off 4,372 - 5,089 3.04 - 3.54
Subtotal 53,093 - 66,354 36.89 - 46.10
SOLID WASTE TRANSFORMED 644 0.45
SOLID WASTE DISPOSED 90,185 - 76,925 62.66 - 53.45

* A low and high amount is shown in order to indicate that new programs
to be implemented have an estimated range of diversion amounts.




1994 Solid Waste Mass Balance

Table 10-5

% OF WASTE
WASTE STREAM TONS" STREAM®
SOLID WASTE GENERATED 145,362 100.00|
SOLID WASTE DIVERTED
Source Reduction 584 0.40
Recycling
Residential Curbside 7,023 - 7,186 483 - 4.94
Drop-Off Center 808 0.56
20/20 Centers 62 0.04
Commercial Collection 10,982 - 13,831 7.5656 - 9.51
Special Wastes 442 - 533 0.30 - 0.37
Inert Solids 8,546 - 17,083 5.88 - 11.76
SMaRT Station 14,536 10.00
Composting
Curbside Collection 6,514 - 7,874 448 - 5.42
Landfill Drop-off 4,621 - 5,586 3.18 - 3.84
Subtotal 54,119 - 68,093 37.23 - 46.84
SOLID WASTE TRANSFORMED 650 0.45
SOLID WASTE DISPOSED 90,593 - 76,619 62.32 - 52.71

* A low and high amount is shown in order to indicate that new programs
to be implemented have an estimated range of diversion amounts.




Table 10-6

1995 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOUD WASTE GENERATED 146,816 100.00
SOLID WASTE DIVERTED
Source Reduction 590 0.40
Recycling
Residential Curbside 7,094 - 7,258 4.83 4.94
Drop-Off Center 816 0.56
20/20 Centers 63 0.04
Commercial Collection 11,092 - 13,969 7.55 9.51
Special Wastes 447 - 538 0.30 0.37
inert Solids 8,632 - 17,264 5.88 11.76
SMaRT Station 14,682 10.00
Composting
Curbside Collection 6,871 - 8,589 468 - 5.85
Landfill Drop-off 4,874 - 6,093 3.32 4.15
Subtotal 55,159 - 69,860 37.57 - 47.58
SOLID WASTE TRANSFORMED 657 0.45
SOLID WASTE DISPOSED 91,000 - 76,298 61.98 - 51.97

" A low and high amount is shown in order to indicate that new programs

to be implemented have an estimated range of diversion amounts.




Table 10-7

1996 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS” STREAM*
SOLID WASTE GENERATED 148,284 100.00
SOLID WASTE DIVERTED
Source Reduction 596 0.40
Recycling
Residential Curbside 8,647 - 11,779 5.83 - 7.94
Drop-Off Center 972 - 1,269 0.66 - 0.86
20/20 Centers 64 0.04
Commercial Collection 11,203 - 14,109 7.556 - 9.51
Special Wastes 451 - 543 0.30 - 0.37
inert Solids 8,718 - 17,436 5.88 - 11.76
SMaRT Station 14,828 10.00
Composting
Curbside Collection 6,940 - 8,675 468 - 5.85
Landfill Drop-oft 4,923 - 6,154 3.32 - 415 |
SOLID WASTE TRANSFORMED 663 0.45
Subtotal 58,005 - 76,116 39.12 - 51.33
SOLID WASTE DISPOSED 90,279 - 72,168 60.88 - 48.67

* A low and high amount is shown in order to indicate that new programs
to be implemented have an estimated range of diversion amounts.
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Table 10-8

1997 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOLID WASTE GENERATED 149,767 100.00
SOLID WASTE DIVERTED
Source Reduction 601 0.40
Recycling
Residential Curbside 8,734 11,897 . 5.83 7.94
Drop-Off Center 982 1,281 0.66 0.86
20/20 Centers 64 0.04
Commercial Collection 11,315 - 14,250 7.55 9.51
Special Wastes 456 549 0.30 0.37
inert Solids 8,805 17,611 5.88 11.76
SMaRT Station 14,977 10.00
Composting
Curbside Collection 7,009 8,761 4.68 5.85
Landfill Drop-off 4,972 6,215 3.32 4.15
SOLID WASTE TRANSFORMED 670 0.45
Subtotal 58,585 - 76,877 39.12 - 51.33
SOLID WASTE DISPOSED 91,181 - 72,890 60.88 - 48.67

* A low and high amount is shown in order to indicate that new programs

to be implemented have an estimated range of diversion amounts.




Table 10-9

1998 Solid Waste Mass Balance
% OF WASTE
WASTE STREAM TONS* STREAM*
SOUD WASTE GENERATED 151,264 100.00
SOLID WASTE DIVERTED
Source Reduction 607 0.40
Recycling
Residential Curbside 8,821 - 12,016 583 - 7.94
Drop-Off Center 992 - 1,294 0.66 - 0.86
20/20 Centers 65 0.04
Commercial Collection 11,428 - 14,392 7.55 - 9.51
Special Wastes 460 - 554 0.30 - 0.37
Inert Solids 8,893 - 17,787 5.88 11.76
SMaRT Station 15,126 10.00;
Composting ‘
Curbside Collection 7,079 - 8,849 4.68 - 5.85
Landfill Drop-off 5,022 - 6,277 3.32 - 415
SOLID WASTE TRANSFORMED 677 0.45
Subtotal 59,171 - 77,646 39.12 - 51.33
SOLID WASTE DISPOSED 92,093 - 73,619 60.88 - 48.67

* A low and high amount is shown in order to indicate that new programs
to be implemented have an estimated range of diversion amounts.




Table 10-10

1999 Solid Waste Mass Balance

% OF WASTE
WASTE STREAM TONS* STREAM*
SOLID WASTE GENERATED 152,777 100.00 100.00
SOLID WASTE DIVERTED
Source Reduction 614 0.40
Recycling
Residential Curbside 8,909 - 12,136 5.83 - 7.94
Drop-Off Center 1,001 - 1,307 0.66 - 0.86
20/20 Centers 66 0.04
Commercial Collection 11,542 - 14,536 7.55 - 9.51
Special Wastes 465 - 560 0.30 - 0.37
Inert Solids 8,982 - 17,965 5.88 - 11.76
SMaRT Station 15,278 10.00
Composting
Curbside Collection 7,150 - 8,937 468 - 5.85
Landfill Drop-off 5,072 - 6,340 3.32 - 4.15
SOLID WASTE TRANSFORMED 684 0.45
Subtotal 59,763 - 78,422 39.12 - 51.33
SOLID WASTE DISPOSED 93,014 - 74,355 60.88 - 48.67

* A low and high amount is shown in order to indicate that new programs
to be implemented have an_estimated range of diversion amounts.




Table 10-11

2000 Solid Waste Mass Balance

% OF WASTE |

WASTE STREAM TONS* STREAM" |
SOLID WASTE GENERATED 154,305 100.00
SOLID WASTE DIVERTED

Source Reduction 620 0.40 '

Recycling

Residential Curbside 8,999 - 12,257 5.83 - 7.94
Drop-Off Center 1,011 - 1,320 0.66 - 0.86
20/20 Centers 66 0.04
Commercial Collection 11,657 - 14,682 7.65 - 9.51
Special Wastes 469 - 566 0.30 - 0.37
Inert Solids 9,072 - 18,144 588 - 11.76
SMaRT Station 15,430 10.00
Composting
Curbside Collection 7,221 - 9,027 468 - 5.85
Landfill Drop-off 5,123 - 6,404 3.32 - 4.15
SOLID WASTE TRANSFORMED ‘ 690 0.45
Subtotal 60,360 - 79,206 39.12 - 51.33
SOLID WASTE DISPOSED 93,944 - 75,098 60.88 - 48'67%

|
!

* A low and high amount is shown in order to indicate that new programs ‘

to be implemented have an estimated range of diversion amounts.
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Figure 10-1

INTEGRATED SOLID WASTE MANAGEMENT
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ACRONYMS

AB
CCR
CEQA
CFC
CIP
CiwMB

CoSWMP
DOC
EIR
EPA
EPS
HDPE
HHW
HHWF
IWMP
LDPE
LEA
MRF
MSW
NRC

PJ1 1991001.EOW

Assembly Bill

California Code of Regulations
California Environmental Quality Act
chlorofluorocarbons

Capital Improvement Project

California Integrated Waste Management Board
(formerly the California Waste Management Board)

County Solid Waste Management Plan
California Department of Conservation
environmental impact report

U.S. Environmental Protection Agency
expanded polystyrene foam

high density polyethylene

household hazardous waste
household hazardous waste facility
Integrated Waste Management Plan
low density polyethylene

local enforcement agency

material recovery facility

municipal solid waste

National Recycling Coalition

Acronyms f
1 Rev. 0 May 8, 1991
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0oCC
ONP
PCB
PET
SB
SQG
SRRE

PJ1 1991001.E0W

old corrugated containers

old newspaper

polychlorinated biphenyls
polyethylene terephthalate plastic
Senate Bill

small quantity generator

Source Reduction and Recycling Element

Acronyms
2

Rev. 0 May 8, 1991






GLOSSARY OF TERMS*

Ash - The residue from the combustion of any solid or liquid material.
Bottle Bill2 - A law requiring deposits on beverage containers.

Broker2 - An individual or group of individuals that act as an agent or
intermediary between the sellers and buyers of recyclable materials.

Buy-Back Recycling Center - A facility which pays a fee for the delivery
and transfer of ownership to the facility of source separated materials, for
the purpose of recycling or composting.

Capital Costs - Those direct costs incurred in order to acquire real prop-
erty assets, such as land, buildings and building additions; site improve-
ments; machinery; and equipment.

Commercial Solid Wastes - Solid waste originating from stores, business
offices, commercial warehouses, hospitals, educational, health care, mili-
tary, and correctional institutions, non-profit research organizations, and
government offices. Commercial solid wastes do not include construction
and demolition waste.

Commercial Unit - A site zoned for a commercial business and which
generates commercial solid wastes.

Commingled Recyclables2 - A mixture of several recyclable materials in
one container.

Composition - A set of identified solid waste materials, categorized into
waste categories and waste types pursuant to 14CCR 18722,

Compost? - The relatively stable decomposed organic material resulting
from the composting process; is also referred to as humus.

" Footnotes citing the source of the definitions are presented at the end of the glossary.
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Composting - A method of waste treatment which produces a product
meeting the definition of “"compost” in Public Resources Code
section 40116.

Composting Facility - A permitted solid waste facility at which compost-
ing is conducted and which produces a product meeting the definition of
"compost" in Public Resources Code section 4011 6.

Construction and Demolition Waste - Solid wastes such as building
materials and packaging and rubble resulting from construction, remod-
eling, repair and demolition operations on pavements, houses, commercial
buildings, and other structures. Construction refers to SIC Codes 152
through 1794, 1796, and 1799. Demoalition refers to SIC Code 1795.

Cost-Effective - A measurement of cost compared to an unvalued output
(e.g., the cost per ton of solid waste collected) such that the lower the
cost, the more cost-effective the action.

Cullet? - Clean, generally color-sorted, crushed glass used to make new
glass products. |

Curbside Recycling Collection3 - The separation of residential wastes
into categories at its point of origin or commingled recyclable materials for
the purpose of recycling pickup at the street curb.

Disposal - "The management of solid waste through landfilling or trans-
formation at permitted solid waste facilities.

Disposal Capacity - The capacity (expressed in either weight in tons or
its volumetric equivalent in cubic yards) which is (1) either currently
available at a permitted solid waste landfill, or (2) will be needed for the
disposal of solid waste generated within the jurisdiction over a specified
period of time.

Disposal Site3 - General term used for a transfer station or landfill where
waste is disposed.

Diversion Alternative - Any activity existing (or occurring in the future)
which has been, is, or will be implemented by a jurisdiction and could
result in or promote the diversion of solid waste through source reduction,
recycling or composting.

Glossary of Terms
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Diversion Rate? - A measure of the amount of waste material being
diverted for recycling compared with the total amount that was previously
thrown away.

Drop-Off Recycling Center - A facility that accepts delivery or transfer of
ownership of source separated materials for the purpose of recycling or
composting, without paying a fee. Donation of materials to collection
organizations, such as charitable groups, is included in this definition.

End Market or End Use - The use or uses of a diverted material or prod-
uct which has been returned to the economic mainstream, whether or not
this return is through sale of the material or product. The material or prod-
uct can have a value which is less than the solid waste disposal cost.

Feasible - A specified program, method, or other activity can, on the basis
of cost, technical requirements and time frame for accomplishment, be
undertaken to achieve the objectives and tasks identified by a jurisdiction
in a Countywide Integrated Waste Management Plan.

Generator4 - Any person, as defined by section 40170 of the Public
Resource Code, whose act or process produces solid waste as defined in
Public Resources Code section 40191, or whose act first causes solid
waste to become subject to regulation.

Hazard - Having one or more of the characteristics that cause a substance
or combination of substances to qualify as a hazardous material, as
defined by section 66084 of Title 22 of the California Code of Regulations.

Industrial Solid Waste - Solid waste originating from mechanized manu-
facturing facilities, factories, refineries, construction and demolition pro-
jects, and publicly operated treatment works, and/or solid wastes placed in
debris boxes.

Landfill3 - A disposal site employing an engineered method of disposing
solid wastes on land in a manner that minimizes environmental hazards by
spreading solid wastes in layers, compacting the waste to the smallest
practical volume and applying cover materials at the end of each operating
day.

Manual Separation? - The separation of wastes by hand. Sometimes
called hand-picking or hand sorting, manual separation is done in the
home or office by keeping food wastes separate from newspaper, or in a
recovery plant by picking out large cardboard or metal objects.

Glossary of Terms
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Market Development - A method of increasing the demand for recovered

materials so that end markets for the materials are established, improved -

or stabilized and thereby become more reliable.

Market Development Zones? - Areas in a community primed for the
establishment of new businesses that will manufacture products made
from recycled materials, i.e., an economic development zone formed
specifically for manufacturing activities related to recycled products.

Materials Recovery Facility - A permitted solid waste facility where solid

wastes or recyclable materials are sorted or separated, by hand or by use

of machinery, for the purposes of recycling or composting.

Medium-Term Planning Period - A period beginning in the year 1996
and ending in the year 2000.

Municipal Solid Waste or MSW - All solid wastes generated by residen-
tial, commercial, and industrial sources, and all solid waste generated at
construction and demolition sites, at food-processing facilities, and at

treatment works for water and waste water, which are collected and trans-

ported under the authorization of a jurisdiction or are self-hauled.

Non-Recyclable Paper - Discarded paper which has no market value
because of its physical or chemical or biological characteristics or
properties.

Non-Renewable Resource - A resource which cannot be replenished, |

such as those resources derived from fossil fuels.

Normally Disposed Of - Those waste categories and waste types which:
(1) have been demonstrated by the Solid Waste Generation Study, con-
ducted pursuant to CCR, Title 14, Section 18722, to be in a solid waste
stream attributed to the jurisdiction as of January 1, 1990; (2) which are
deposited at permitted solid waste landfills or transformation facilities sub-
sequent to any recycling or composting activities at those solid waste
facilities; and (3) which are allowed to be considered in the establishment

of the base amount of solid waste from which source reduction, recycling,

and composting levels shall be calculated, pursuant to the limitations listed
in Public Resources Code section 41781(b).

Permitted Capacity - That volume in cubic yards or weight in tons which
a solid waste facility is allowed to receive, on a periodic basis, under the
terms and conditions of that solid waste facility's current Solid Waste
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Facilities Permit issued by the local enforcement agency and concurred in
by the California Integrated Waste Management Board.

Permitted Landfill - A solid waste landfill for which there exists a current
Solid Waste Facilities Permit issued by the local enforcement agency and
concurred in by the California Integrated Waste Management Board.

Purchase Preference - A preference provided to a wholesale or retail
commodity dealer which is based upon the percentage amount that the
costs of products made from recycled materials may exceed that of similar
non-recycled products and still be deemed the lowest bid.

Rate Structure - That set of prices established by a jurisdiction, special
district (as defined in Government Code section 56036), or other rate set-
ting authority to compensate the jurisdiction, special district or rate setting
authority for the partial or full costs of the collection, processing, recycling,
composting, and/or transformation or landfill disposal of solid wastes.

Re-Use - The use, in the same form as it was produced, of a material
which might otherwise be discarded.

Recovered Materials - Material which has been retrieved or diverted from
disposal or transformation for the purpose of recycling, re-use or com-
posting. "Recovered material" does not include those materials generated
from and reused on site for manufacturing purposes.

Recyclables? - Materials that still have useful physical or chemical prop-
erties after serving their original purpose and that can, therefore, be
reused or remanufactured into additional products.

Recycling? - A series of activities by which materials that would become
or otherwise remain waste are diverted from the solid waste stream for
collection, separation, and processing and are used as raw materials or
feedstocks in lieu of, or in additional to, virgin materials in the manufacture
of goods sold or distributed in commerce, or the reuse of such materials
as substitutes for goods made from virgin materials.

Repairability - The ability. of a product or package to be restored to a
working or usable state at a cost which is less than the replacement cost
of the product or package.

Residential solid waste - Solid waste originating from single-family or
multiple family dwellings.
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Reusability - The ability of a product or package to be used more than
once in its same form.

Roll-off Container? - A large waste container that fits onto a tractor trailer
that can be dropped off and picked up hydraulically.

Salvage - The controlled removal of solid waste materials at a permitted
solid waste facility for recycling re-use, composting, or transformation. :

Sanitary Landfill2 - Land waste disposal site that is located to minimize |
water pollution from runoff and leaching. Waste is spread in thin layers,
compacted, and covered with a fresh layer of soil each day to minimize
pest, aesthetic, disease, air pollution, and water pollution problems.

Scavenger2 - One who illegally removes materials at any point in the solid
waste management system.

Scrap? - Discarded or rejected industrial waste material often suitable for
recycling.

Seasonal - Those periods of time during the calendar year which are
identifiable by distinct cyclical patterns of local climate, demography, trade
or commerce.

Short-Term Planning Period - A period beginning in the year 1991 and
ending in the year 1995.

SIC Code - The standards published in the U.S. Standard Industrial Clas-
sification Manual (1987).

Source Reduction3 - The design, manufacture, acquisition, and reuse of
materials so as to minimize the quantity and/or toxicity of waste produced.
Source reduction prevents waste either by redesigning products or by oth-'
erwise changing societal patterns of consumption, use, and waste
generation.

Source Separated - The segregation, by the generator, of materials des-
ignated for separated collection for some form of materials recovery or
special handling.

Statistically Representative - Representative and random samples of
units that are taken from a population sample pursuant to the procedures
given in Appendix 1 of Article 6.1 of Planning Guidelines and Procedures
for Preparing and Revising Countywide Integrated Waste Management
Plans. For the purposes of this definition, population sample includes, but
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is not limited to, a sample from a population of solid waste generation
sites, solid waste facilities and recycling facilities, or a population of items
of materials and solid wastes in a refuse vehicle load of solid waste.

Tipping Fee? - A fee, usually dollars per ton, for the unloading or dumping
of waste at a landfill, transfer station, recycling center, or waste-to-energy
facility, usually stated in dollars per ton; also called a disposal or service
fee.

Ton - A unit of weight in the U.S. Customary System of Measurement, an
avoirdupois unit equal to 2,000 pounds. Also called short ton or net ton.

Transfer Station? - A permanent facility where waste materials are taken
from smaller collection vehicles and placed in larger vehicles for transport,
including truck trailers, railroad cars, or barges. Recycling and some pro-
cessing may also take place at transfer station.

Transformation Facility - A facility whose principal function is to convert,
combust, or otherwise process solid waste by incineration, pyrolysis,
destructive distillation, or gasification, or to chemically or biologically pro-
cess solid wastes, for the purpose of volume reduction, synthetic fuel pro-
duction, or energy recovery.

Volume - A three dimensional measurement of the capacity of a region of
Space or a container. Volume is commonly expressed in terms of cubic
yards or cubic meters. Volume is not expressed in terms of mass or
weight.

Waste* - Material which is discarded by the generator as no longer useful
to the generator.

Waste Categories - The grouping of solid wastes with similar properties
into major solid waste classes, such as grouping together office, corru-
gated and newspaper as a paper waste category, as identified by the solid
waste classification system contained in 14CCR 18722, except where a
component-specific requirement provides an alternative means of
classification.

Waste Diversion - Diversion of solid waste, in accordance with all appli-
cable federal, state and local requirements, from disposal at solid waste
landfills or transformation facilities through source reduction, recycling or
composting.
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Waste Stream2 - A term describing the total flow of solid waste from
homes, businesses, institutions and manufacturing plants that must be
recycled, burned, or disposed of in landfills; or any segment thereof, such
as the "residential waste stream"” or the "recyclable waste stream.”

Waste Type - Identified wastes having the features of a group or class of .
wastes which are distinguishable from any other waste type, as identified
by the waste classification system contained in 14CCR, section 18722 of
Article 6.1, alternative means of classification.

References

1. Unless otherwise noted, all definitions are from Section 18720, Arti-
cle 3, Chapter 9, Title 14 of the California Code of Regulations.

o As defined in the Decision-Maker's Guide to Solid Waste Manage-
ment, U.S. Environmental Protection Agency, November 1989.

3. Integrated Waste Reduction and Recycling Pian for the City of Lodi,,
February 1991, California Waste Removal Systems.

4. Implementing AB 939 - A Manual for Preparing Source /‘?eductionE
and Recycling Elements. Prepared for Solid Waste Management
Department, Sanitation Districts of Los Angeles County, January
1991.
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EVALUATION APPROACH

Evaluation Criteria

The Planning Guidelines and Procedures for Preparing and Revising
Countywide Integrated Waste Management Plans, Section 18733.3,
Chapter 9, Division 7, Title 14, California Code of Regulations, requires
certain criteria to be used in evaluating alternative programs for source
reduction, recycling, composting, and special wastes. All criteria have
been assigned a scale of high, medium, and low, with high being positive.

The following criteria, required by the Planning Guidelines, and reworded
so that all are viewed in the positive, are used for evaluating alternative
programs for source reduction, recycling, composting, and special wastes.
1. Waste Diversion Potential

Waste Diversion Potential is the estimated percentage of the total waste
stream by weight that the alternative reduces or diverts waste, as allow-
able under AB 939, from disposal. This is a measure of the alternative's
diversion effectiveness.

Low: 0 - 3 percent
~ Medium: 3 - 7 percent

High:  >7 percent

2. Absence of Hazard

Absence of Hazard refiects the extent to which hazards could impact the
alternative. Hazards could include health risks, injury, fire, or others iden-
tified for the alternative.

Low: Potential hazards are not completely under-
stood, or the alternative increases the potential
hazards.
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Medium: Potential hazards are known and controllable.
Some impacts remain.

High:  There are few or no potential hazards or unmiti-
gated impacts.

3. Flexibllity

Flexibility measures the alternative's ability to accommodate changing
economic, technological, and social conditions.

Low: The alternative has a limited ability to respond to
changing conditions. Limitations may include
inflexible or unpredictable markets for diverted
materials, operational limitations, or others iden-
tified for the alternative.

Medium: The alternative is anticipated to demonstrate a
moderate ability to respond to changing condi-
tions. Significant changes in the program may
be required.

High: The alternative is anticipated to be readily
adaptable in meeting changing conditions. No
significant changes in the program are
necessary.

4. Limited Shift In Waste Type Generation

Limited Shift in Waste Type Generation measures the alternative’s ability
to limit the consequences of diversion on the characterized waste, such as
shifting solid waste generation from one type of solid waste to another.

Low: The alternative would significantly shift solid
waste production to the generation of non-recy-
clable, unmarketable, or uncountable (under
AB 939) materials.

Medium: The alternative would result in the creation of lit-
tle non-recyclable, unmarkstable, or uncountable
(under AB 939) wastes.

High:  The aiternative would result in the creation of no
non-recyclable, unmarketable, or uncountable
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(under AB 939) wastes, or may shift waste pro-
duction to the generation of recyclable or com-
postable wastes or new markets.

5. Ease of Implementation

Ease of Implementation measures the extent to which the alternative can
be relatively quickly implemented, i.e. whether it can be implemented in
the short-term or medium-term planning periods.

Low: Implementation of the alternative could not be
completed until after 2000.

Medium: Implementation of the alternative is anticipated
to be completed by 2000.

High: Implementation of the alternative is anticipated
to be completed by 1995.
6. Facllity Needs

Facility Needs measures the need for expanding existing facilities or
building new facilities to support the implementation of the alternative.

Low: New facilities must be developed to accommo-
date implementation of the alternative.

Medium: Existing facilities must be expanded or altered to
accommodate implementation of the alternative.

High:  The alternative can be easily integrated into
existing facilities.
7. Consistency with Local Policies

Consistency with Local Policies measures the alternative's compatibility
with existing local plans, policies, and ordinances.

Low: The alternative would require major changes to
existing local plans, policies, or ordinances for
implementation.

Medium: The alternative would require minor changes to
existing local plans, policies, or ordinances for
implementation.
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High: There are no existing local plans, policies, or
ordinances that would impede the implementa-
tion of the alternative.

8. Absence of Institutional Barriers

Absence of Institutional Barriers evaluates the extent to which institutional
barriers, such as long-term franchise agreements or other contracts, may |
impact the implementation of the alternative. |

Low: The alternative is impacted by existing institu-
tional barriers which are not under the control of
the jurisdiction.

Medium: The alternative is impacted by existing institu-
tional barriers over which the jurisdiction main-
tains some control.

High:  There are no existing institutional barriers to the
alternative.
9. Estimated Cost

Estimated Cost is the estimated cost of the alternative, including capital
costs and operating costs over the lifetime of the alternative. This may |
also be presented by a range of costs. |

Low: > $200,000
Medium: $50,000-200,000
High:  $0-50,000

10. End Uses F
End Uses measures the short-term marketability of the diverted materials.

Low: End uses are currently non-existent or unreli-
able, though the potential for the development of |
long-term or medium-term markets may exist.

Medium: End uses exist, but are subject to moderate
fluctuations. The potential for the development
of short-term markets may exist.
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High: Existing end uses are relatively stable.

Ranking System

A numerical system has been developed for the evaluation criteria with
points assigned as follows:

* high 3 points

* medium 2 points

* low 1 point

In addition, all criteria include a fatal flaw consideration. A fatal flaw is
indicated by a zero. Any alternative with a fatal flaw is eliminated from
consideration and does not receive a total point score. The fatal flaw
designation was developed to prevent the possibility of an infeasible alter-
native from being selected due to its overall point score.

The total points are summed for each alternative and the results analyzed.
Working with City staff, the alternatives are selected for implementation
based on the ranking system results and professional judgement.
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Appendix B
WASTE MATERIAL CATEGORIES: DEFINITIONS

PAPER

Corrugated Containers - Old Corrugated Cardboard (OCC) and Kraft
Paper - Kraft linerboard and containerboard cartons and shipping boxes
with corrugated paper medium (unwaxed). Kraft paper bags are also
included.

Magazines - Inciudes magazines and catalogs made exclusively with
glossy, coated paper. Magazines and catalogs with groundwood paper
were excluded. ~

Mixed Paper - Low grade recyclable paper. Includes paperboard, books,
catalogs made of ground wood paper, colored ledger, construction paper,
and glossy, coated paper (except magazines and catalogs). Higher grade
papers were included if they were colored, or if they contained gummed
labels or plastic elements.

Newsprint - Printed and unprinted ground wood newsprint; referred to as
No. 1 news. This category also included some glossy paper typically used
in advertisements, unless found separately.

High-Grade - Printing, writing, and computer papers. Includes white
ledger, computer printouts, computer tab cards, 3 x 5 index cards, bond,
copy machine paper, and envelopes (without windows or gummed labels).

Other Paper - Low-grade contaminated paper. Includes tissue paper,
napkins, paper towels, paper plates, paper food cartons, milk cartons,
waxed paper, and carbon paper.

PLASTICS

High Density Polyethylene (HDPE) Containers - Includes translucent
and opaque HDPE bottles for drinking water, dairy products, bleach, liquid
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detergents, motor oil, shampoo, and several other household and
automotive products.

Polyethylene teraphtalate (PET) Contalners - PET beverage and food
containers, PET cups, and any other PET containers.

Fiilm Plastics - Plastic wrapping materials, plastic bags, and flexible film
and sheet plastic.

Polystyrene Foam Packaging - Expanded polystyrene foam used as a
packing or packaging material. Does not include polystyrene foam used in
durable goods.

Other Plastics - Includes thermosets and thermoplastics not classified
above, such as plastic pipe, electrical components, automotive
components, toys, and foamed plastics other than polystyrene foam
packaging (such as polyurethane foam).

GLASS

|
Refillable Beverage Containers - Refillable glass beverage containers, |
returnable soda pop bottles, beer bottles. :

CA Redemption Value - Bottles redeemable under California's bottle bill
AB 2020.

Other Recyclable Glass - Includes recyclable glass, such as wine and |
liquor bottles, food jars, and other bottles. ;

Other Non-Recyclable Glass - Flat, pressed, and blown glass products,
such as light bulbs, mirrors, decorative items and fixtures, windows, safety .
glass, and cooking ware.

METALS
Aluminum Cans - All aluminum beverage containers.

Other Aluminum - All aluminum materials that do not appear to bei
alloyed with other metals, including foil, furniture, house siding, cooking:
ware, and industrial scrap.

Bi-metal Cans - Beverage containers fabricated with a bottom and
sidewall made of steel and an aluminum top.
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Steel Food and Beverage Cans - All coated and tin-free ferrous food and
beverage cans.

Other Ferrous - Ferrous and alloyed ferrous scrap metals from any
source except intact appliances and white goods.

Other Non-ferrous - Metals derived from materials other than iron, except
aluminum, such as copper, brass, bronze, lead, zinc, and other metals to
which a magnet will not adhere. Stainless steel was included from this
category.

White Goods - Discarded, enamel-coated major appliances, such as
washing machines, clothes dryers, hot water heaters, stoves and
refrigerators.

YARD WASTE

Naturally occurring vegetative and woody material from garden, park, and
lawn maintenance.

Leaves and Grass - Includes lawn clippings and leaves that are not
attached to branches.

Branches and Brush - Includes trimmings from trees, bushes, shrubs
and other plants.

OTHER ORGANICS

Food Waste (Putrescibles) - Material capable of being decomposed by
microorganisms with sufficient rapidity as to cause nuisances from odors
and gases. Kitchen wastes, dead animals, and food from containers are
examples.

Tires/Rubber - Tires from vehicles, tire tubes, and rubber from other
products, such as hoses and gloves.

Wood - Wood and dimensional lumber construction materials from new
construction, remodeling, or demoilition, including plywood, particleboard,
masonite and chipboard. Also includes wood from furniture, tools, and
other durable products.

Agricultural Crop Residues - Organic debris from agricultural operations,
including cull fruit, cotton gin trash, stran, almond and other nut shells, and
fruit pits.
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Manure - Manure with or without spilled animal feed and animal bedding.

Textiles and Leathers - Fabric materials that include natural and man-
made textile materials made from cottons, wools, silks, nylon, rayon,
polyesters, and other materials. This category includes clothing, rags,
curtains, carpets, and other fabric materials. Leather and leather goods
are also included, such as shoes, belts, and wallets.

Diapers - Disposable diapers.

Other Organics - Organic materials not otherwise categorized, includes
natural fibers, and non-sortable organic fines.

OTHER WASTES

Inert Sollds - Includes inorganic materials not classified above, such as |
soil, rocks, dirt, concrete, ceramics, and gypsum wallboard. '

Household Hazardous Wastes (HHW) - Wastes resulting from products
purchased by the general public for household use which, because of their
quantity, concentration, or physical, chemical, or infectious characteristics,
may pose a hazard to human health. Examples include paints, solvents,
flammable liquids, pesticides and herbicides, batteries, acids and bases.
Includes containers in which the materials are packaged. |

Appliances - Typically household products fabricated from metals and
plastics and not easily separable into individual materials. Examples
include hair dryers, radios, and telephones.

SPECIAL WASTE

Any hazardous waste listed in section 66740 of Title 22 of the California
Code of Regulations, or any waste which has been classified as a special
waste pursuant to section 66744 of Title 22 of the California Code of
Regulations, or which has been granted a variance for the purpose of
storage, transportation, treatment, or disposal by the Department of Health
Services pursuant to section 66310 of Title 22 of the California Code of
Regulations.  Typical examples exclude sewage sludge, ash, and
asbestos.

Ash - The residue from the combustion of any solid or liquid material.

Sludge - Residual solids and semisolids resuiting from the treatment ofé
water, wastewater, and/or other liquids. Sludge includes sewage siudge

|

!
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and sludge derived from industrial processes, but does not include effluent
discharged from such treatment processes. \

Asbestos - Fibrous forms of various hydrated minerals, including
chrysotile (fibrous serpentine), crocidolite (fibrous reibecktite), amosite
(fibrous cummingtonite-grunerite), fibrous tremolite, fibrous actinolite, and
fibrous anthophyliite.

Auto Shredder Waste - The [non-RCRA] hazardous waste generated
from the shredding of metallic materials including, but not limited to,
automobiles and appliances.

Auto Bodies - Iincludes whole automobile bodies or body parts therefrom
including hoods, fenders, and doors.

Stuffed Furniture and Mattresses - Upholstered chairs and couches,
mattresses and box springs.
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<®} CITY OF PALO ALTO RECYCLING SURVEY

to

£gmeon Recycling Collectors and Brokers
Associates operating within or receiving materials from within
the City of Palo Alto

The information in this survey is to be used to prepare a report to comply with the
California Code of Regulations, Chapter 9, Title 14, and will be kept confidential.

COMPANY NAME:
ADDRESS:

TELEPHONE:;
CONTACT PERSON: TITLE:

TYPE OF BUSINESS: (Please check all that apply.)

Collector/Hauler Broker

Dealer/Packer End market/Manufacturer
Convenience Zone Redemption Center Scrap Metal Dealer
Buy-Back Center Auto Wrecker

Donation Center —_Asphalt/Concrete Recycler
Non-profit Organization Demolition Debris Recycler
Commercial Composter Wood Waste Chipper
News Bin Operator Confidential Paper Service

Other Commercial Recycler (Specify)
Special Waste Recycler (See listing below; specify)

When completed, please return this survey in the enclosed postpaid envelope to:
Katherine Dever, EMCON Associates, 1921 Ringwood Avenue, San Jose, California 95131.
If you have questions regarding this survey, call Ms. Dever at 408/453-7300.

1. On the following page, please include the TOTAL TONS of MATERIAL COLLECTED, BY
TYPE, for a recent twelve month period from an aggregate of accounts WITHIN THE CITY
OF PALO ALTO jurisdiction ONLY, NOT from other sources.

Twelve month period used is from to

Printed on Recycled Paper



Materials Collected Total Tons Received
PAPER
Corrugated cardboard =
Mixed paper ' l

Newspaper
High grade ledger
Other paper (specify)
PLASTICS
HDPE containers
PET containers
Film plastics
Laser toner cartridges
Other plastics
GLASS i
Refillable glass beverage containers
CA Redemption Value glass
Other recyclable glass
METALS
Aluminum cans
Bi-metal containers
Ferrous metals and tin cans
Non-ferrous metals plus aluminum scrap
White goods (appliances, etc.) |
YARD WASTE ‘
including leaves, grass and prunings
QTHER QRGANICS
Food waste
Tires and rubber products
Wood waste, incl. pallets
Agricultural crop residues
Manure
Textiles and leather
INERT SQLIDS
Rock
Concrete
Brick
Sand
Soil
Fines
SPECIAL WASTES
Ash
Industrial sludge
Asbestos
Auto shredder waste
Auto bodies
Other wastes
batteries ;
oil |
other (specify)
2. Amount of residue: % of total amount collected which is not recyclable and is discarded.
3a. Anticipated increase in recycling tonnage for 1991 %% or
3b. Anticipated decrease in recycling tonnage for 1991; %
4. Source of the material: (Please indicate % if more than one source.)

Residents Government Commercial Businesses Industry [

Printed on Recycled i’aper
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Figure 4: Sample Weight to Volume
Conversion Factors for Recyclables

Material Yolume
Newsprint, Loose one cubic yard
Newsprint,compacted one cubic yard
Newsprint 12" stack
Corrugated cardboard, loose one cubic yard
Corrugated cardboard, baled one cubic yard
Glass, whole bottles one cubic yard
Glass, semi crushed one cubic yard
Glass, crushed (mechanically) one cubic yard
Glass, whole bottles ~one full grocery bag
Glass, uncrushed to manually broken 55 Gallon Drum
PET soda bottles, whole, loose one cubic yard
PET soda bottles, whole, loose gaylord
PET soda bottles, baled 30" x 48" x 60"
PET soda bottles, granulated gaylord*
PET soda bottles, granulated semi-load
Film, baled 30" x 42" x 48"
Film, baled semi-load
HPDE (dairy only), whole, lcose one cubic yard
HPDE (dairy only), baled 30" x 48 x 60"
HPDE (mixed), baled 30" x 48 x 60"
HPDE (mixed), granulated gaylord
HPDE (mixed), granulated semi-load
Mixed PET & Dairy,

whole, loose one cubic yard
Mixed PET, Dairy and other rigid,

whole, loose one cubic yard
Mixed rigid, no film

or Dairy, whole loose one cubic yard
Mixed rigid, no film, granulated gaylord
Mixed rigid & film, densified by

mixed plastic mold technology one cubic foot
Aluminum cans, whole ’ one cubic yard
Aluminum cans, whole 1 one full kraft paper grocery bag
Aluminum cans one 55 gal plastic bag

* Gaylord size most commonly used 40" x 48" x 36"

Weight in Pounds

360 - 800
720 - 1,000
35

300
1000 - 1200

600 - 1,000
1,000 - 1,800
800 - 2700
16

125-500

30-40
40-53
500
700-750
30,000
1,100
44,000
24
500-800
600-900
800 - 1,000
42,000

average 32

average 38

average 49
500 - 1,000

average 60
50-74
average 1.5
13-20

National Recycling Coalition Measurement Standards and Reporting Guidelines, October 31, 1989



Figure 4: Sample Weight to Volume
Conversion Factors for Recyclables

Material Volume Weight in Pounds
Ferrous cans, whole one cubic yard 150
Ferrous cans, flattened one cubic yard ' 850
Leaves, uncompacted® one cubic yard 250 - 500
Leaves, compacted one cubic yard 320 - 450
Leaves, vacuumed one cubic yard 350
Wood chips one cubic yard 500
Grass clippings one cubic yard 400 - 1500
Used Motor QCil one gallon 7
Tire - Passenger Car : one 12
Tire - Truck | one 60

Food Waste, solid and liquid fats 55 gallon drum 412

VI. Conclusion

"Standard" is defined as "something considered by an authority or by general

consent as a basis of comparison; an approved model; a rule or a principle
that is used as a basis for judgement ...." 9

While we believe that the recommendations presented here represent the
best possible way of reporting and using data, we realize that complete
agreement on every individual point isn't necessary for this work to serve as
a "standard.” Even where there may be disagreement about the application of
a particular term or formula, the difference is made clearer by having a
standard against which to contrast the alternative. The NRC offers these
definitions, reporting guidelines, and calculation methods in that sense of the
term: to serve as a common point of departure. -

These concepts will have the best utility if indeed they do achieve widespread
adoption, that is, if we all indeed begin to "speak the same language.”" To
accomplish this, your participation is greatly needed to encourage the
widespread testing and adoption of the NRC's National Measurement

National Recycling Coalition Measurement Standards and Reporting Guidelines, October 31, 1989
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Standards and Reporting Guidelines. Your reports of experience in applving
these concepts in your programs, and your comments and criticism on this
document, are invited and will be appreciated, for the preparation of future
updates.

VII. Notes

1 "The National Policy on Recyding" was adopted by the National Recycling
Coalition at its Fifth Annual Recydling Congress in Seattle Washington, in
November of 1986. Copies of this brochure are available from the NRC.

2 At the 1989 Membership Meeting, and in workshops held during the 1989
Congress, consensus could not be reached on these terms because some
members expressed the opinion that a definition for integrated waste
management must also include a specified hierarchy of priorities for waste-
management options, whereas others argued that this should be left
unspecified. Furthermore, consensus could not be reached in defining the
waste management hierarchy, because of lack of agreement regarding the
ranking of incineration with energy recovery versus landfilling. These
comments were consistent with other comments previously received
throughout several drafts of the Standards document. Unchallenged was this
portion of the definition:

"The waste management hierarchy is the prioritization of waste
management strategies as follows: 1. Decreasing the generation of
waste through source reduction, and 2. Decreasing disposal by
maximizing materials recovery. "

3 The Glossary of Recycling Terms and Acronyms, contains more than 300
terms and is available for $5 from Resource Recycling, P.O. Box 10540,
Portland, Oregon 97210; 503-227-1319

4 This description is a direct paraphrase of comments provided by the Glass
Packaging Institute.

S This is a direct paraphrase of commentary provided by Resource Integration
Systems/Resource Conservation Consultants. :

6 A detailed methodology for deriving current recycling rates has been
developed by Gilmore Research Group and The Matrix Management Group

National Recycling Coalition Measurement Standards and Reporting Guidelines, October 31, 1989






1183

SANNJ JO IDANOS TVLOL

25 (L°01) TECLECTIS %Pp°S1 €Z6'808‘CI$  99PT96°11$  €PO‘TSTIIS  P6I'609°6$
Tre) STToT 00 £P6 082 £P6 087 £v6 087 £96 087 221A19S 1G0T
(£'86) [ZH'S v'8LS £€87°071°¢C £76'6Sp 0 681'SEE JudwdAordu] wolsks
{SOAIDSIY w0l yf
00 0 (0001) 0 005°0ST 0 989'Y6E suonerdosddeay /eduriquinduzy
6°L1 989'997°T1 Is) L69'LOY 0T 001°TL6'01 001°1L6°01 9L£'8658 ANNIATY TVLOL
§5T FOLLST 608 085222 0002l 000°€ZI OPILIL INUARY PAIBIONY
Y 00¢‘88 (6°08) 009‘v8 001'Thy 001‘ThY SP6'STT INUIAY Y10
(€°0) 789599 (TEE) L9S‘L99 0000001 000°000°T L95°9Z8 1S3193U]
00 0 (0°001) 0 000°L0Y 000°L0Y £61'CTY PEBIIUCD plojueis
0°0 000'STE 9'8 000'SIE 000062 000067 pISILT $09,] vary Jesodsi(
25007 000086018 %L 000°'8TI'6 $  000°60L‘8 $  000°60L‘'S $  TOO'WEL9S _DJIAIDG JoUI0ISND)
ZINNAIATY
133piiy] 76-1661 193png T16-0661 06-6861 06-6861 68-8861
pasodoly 10dpng paisn{pvy 103png 193pnyg 10d3png [BNIdY
aduuvyDy 2, pasodoag 23usy) 9 pasodoag paisnlpy padopy

INIAWHILVLS SANMNA 40 dS1 ANV dOAdN0S

Lgwmng puny dsudidjug osnjoy

INTWLIVIIA SHIOM DI'TdNd



35(L701)

00
(0°001)
0'0

0°0
(0"001)
0's

{'r6)
t'C
09

(L"86)
8t

W 0F

Ja8pngf
pasododg
adueyd %

LEE'TIS

[att}
[

ré
P 6LS

0

0

0L6'96L'T
STT91
YA
000'+TT
6SE'ST
690'S06'T
000°T6E'Y $

26°1661
1dpnyg
posodoad

% v'St

—

0°0
(0°001)
L'L

00
(L'S)
9°L1
S'8S
(L's)
% 6°¢t1

jdpag
paisalpy
adueyd %

£76'808‘€1$
o 6LSs
00097

0

0
000°881
18L‘€99C

£r6'08T
8E8'SLET
000°L1T
9IEE6I‘T
665‘86LT
000'€ZTY $

16-0661
193png
pasodoag

06t

991'796'11$

0
0
0
01¥'SIT

001°PLY'T

£96°087

LSP'TIPT
005°66
000°€SL
950°696'T
000°80L°C $

06-6861
1dpng
pasnipy

€0 ZSTI1S

0
0
TSL'EEE

0SS‘El
001'vLY'T

£v6'087
LSY'T9V'L
005°66
000°06Z
IPL'68S'T
000°80LE $

06-6861
193png
~ paydopy

p61'609°6$

0
0
0

0
090'SLT1

£p6'087
SSELLIYY
0

897'T6L
£EP‘808‘1
SO1'SLT'VS

68-8801
{8n10Y

INAWALVLS SANNA JO 3S1 UNV A0dN0S

Lgwwng punyg dsudinuy SNy

INTALLIVJIA SSIIOM OI'1dfd

SANNJ JO SN TVLOL

2A1259Y] 9anso[D HYpue]
JAJISIY IUBAPY
oA12s3Y Judwdaoaduf wyshs
:59A1253Y OL
s19jsusd], SunesadQ PYO
puny j1uawdB|day IPIUIA
udy sanped
S19jSuUBL],
221A13§ 1920
sadasy) paIvoO|lY
Louadunuo)
saanypuadxg [enndu)
saanyipuadxy Jupesado
sasuyInJ

‘0L qariddy



b Y24
1§42 $18J68U0J)
§0.n31PUOUIX3  Pun4 1910U00)

kXA
80019yD D000 Y
ap 92z
sons060y [ €0.nypued x3
0L $.0;Suls) ‘e BupiviodQ
sCC
sesvudIng

S3IHNLIANIdX3 40 NOLLNgIiH1SId

16€

9
b 24 8woduy 158401uj
$004
eoly 860dSIQ :
x6L A e
§68A1080Y WOJ) BNUOADY :
k14
0NUBAOY POIBOO| IV
% L 771

2nuBABY JOYI0 891405 JOWOISRO

JNNIAIYH 40 30HNOS

aNN4d 3Isn43d
LNIJWNLHVdIa SHHOM 2i1dNnd

26-166L 2 L6-0661



o5(1'1 L)

wro)
00
(0°001)
0°S
(L'86)
0y
(0°001)
09

99

vl
00
06
ST
v'9
9 L'S
jo8pud

pasodoiy
adusyd %

988'L6L TS

Tor S08
000'PST
S91‘v89
SHT'8T6
110°T0S
815‘6LE'T $

76-1661
1adpnyg
pasodoxd

% 601
00
0°0
Lz
LL
S°8S
6'€l

A

(s

(£°08)
L's
(T'02)
1 44
%(0°€7)
p3png

paisn{py
aduryd %

LLV'69T'EIS

€6 08T
0

000881
18L'€99°T
91€'€61°T
000°€ZT'Y
00097V
000°L1T

LEV'LLIY

VIl p6L
000'pST
8ySLT9
010678
p69‘1LY

190°S0E'T $

160661

yodpng

pasodoad

26¢

99p'796'11$ 167816018
tV608C tV6 087
0 0
01¥'s1Z 0SS‘El
001‘PLY'T 001°vLY'T
000'€SL 000067
000'80L‘E 000°80L‘C
0 0
005°66 00566
EIS‘IEP'Y 861°7S0'p
0 0
00p'Z8L 00S°L8S
£09°€6S CLL'OLS
pTY'reo’l cLY'TION
8£9'97¢ pLS'E6T
Syp'p6oT $  SLS'LSST S
06-6861 06-6861
19dpnyg 1a3png
paisnipy paidopy
SHINLIANAdXY

Lreurung puny asudiauy SNy

INAWLIVJAAA SHAIOM o11dnNd

$61°6096$

tP608C
LZ6

0
090'sLZ'1
897 T6L
SOT‘SLTY
0

0

168'¥86'T
o
880127
778'c6p
£ST‘ILS
975‘e81
Z0ES1T'18

688861
[enpPy

SHUNLIANIIXY TYLOL

201A19S 1430
sadasyD paedofly
saaysuea], dunesdo
[BIUdY SINIG]
saanjipuadxg] jende)
sasvYIn

IAIISIY UBAPY
LHuddunuo)

FSNAJXT WVHEO0Ud TVLOL

[04)U0D) [BIUIUIUOIIAUT]
juswoaacadut] wisks
Suiuva) WIS

uoyjeaadQ jusodsid
£12A023Y 2211053} [BHIIBN
[LJ0uUdD PUB UOHBIISIUIWIPY

AVEO0Ud Al



(111 988°L6LTTS
0001) 0
A £97'8pS‘1
0'S 0L6'96L'T
(0°001)
0'9 000PT1
t6) STT91
0y 000°T6E' Y
(L°86) 6SE'ST
(#°S1) 00S°€T
0'0 00001
8°01 9SL'CTE
0°0 0yT'P0T
0°0 006'P10°T
25 €9 £L9°87€°T $
P3png 76°1661
poasodoa g 19dpng
aduey) 9, posodoad

% 6'01

(LTt
(L'S)
Ll

9'LT
00
6'€l

- S'8§
(8'L7)
0°0
8'8¢
(8'€D)
(9°61)

% 6'S

193png
pasnipy
2dusy) 9

€6t

LTS'GOTEIS  99V'T96'T1$  I6T'8I601I$S  PGI'G09°GS
000'88T 01p'SIZ 0SSt
8£8'8LE‘T LSY'TOP'T LSY' 79T S8ELLIT
18L€99‘C 001°PLY'T 001°vLY'T 090'SLTT
000°'9ZY
000°‘LTT 005°66 005°66 0
£p6'08T £v6'08Z £p6'08T £p6'087
000°€TT'y 000°80L‘E 000°80L‘E SOT‘'SLTY
9ICE6IT 000°€SL 000062 897'T6L
S8LLT 00S‘8€ 00S‘8T SE0‘961
000°01 00001 000°01 878°'C
891°767 PpSO1T Y6 oLI $86'€6
ovZ'r0T 000'897 006°1€Z 617991
006'v10°1 ST9'19T1 S78‘8E0'T 791°06€
0SS'GPTT $  LSCOST'T$  TLSCIT'T$  SOT'6S6 $
160661 06-686T 06-6861 68-8861
103png 193pnyg 193png [enidy
pasodoag paisnlpy paidopy
STANLIANTdIXA

Lremumg punyg asudiadjuy snjoy

INTIWLAVAEAA SYIOM OI'TdNd

[
g

SAANLIANAJIXT TVLOL

siojsued], dunesadQ
sodaey) paiedoy|y
[ejudy sanioe]
JAIISIY UELAPY
Luddunyuo)

119§ 199
soseydan g
saanynpuadxyy ended
saseydan g dinbg 2 duyf
SISTYT 3 SIudY
asuadxsy] [eIaudd
sjerely ¥ sonddng
SIDIAIIS JILIIU0D)
$391A19S dAojdwy

AYODIULYD Ad



-o7s oyl ui 1sd423ut Jity UAO [|IA punf asNJAY YD YA JOJC ‘DS UL JUdUIEIL], SOV SO Jow0j dy) uo aprw 3y 0} judwAed IIIAIDS
1GOP PALNRPIYIS ST AW osjt St T6-1661 ~weadoad oy advutud J{M ‘|oa3u0) jeIudwuosIAUg JO JodeueA ‘06-6861 Ul auak-piw pappe ‘uonisod
AU Y u:Fac:_ JUO 0JUT SISOD [LIUIWUOIIAUD SNOLICA JuLpijosuod ‘16-0661 49} pasodoad st ‘|013U0D [BiuduuoLAuy queadord mou v

0007 LA A} A4

[ ut juddzad £ Aq [esodsip 11yputi 22npal 0} sdLpucul 2jeIs 199Ul 0) 16-0661 19J posodoid st Lpnys dw-ouo v ‘Kjeuly
-$3502 dduLuuUTUW 21ns0p2-1s0d put 2Insop lHypuey pajoafoud [(& 19402 0 aul1} JOAO SpuUnj IPIsL 39S 0) saojetado JiUpue] saainboa 2118 AL
'9A1953Y QUEBUIIUTEIN 21050]2-150 pue 21ns0) [lypuc] pajepucur v dn 32s 0} Ajenuus 000°6£SS Ajpeuiixoadde s 1M s¢ ‘sweadosd
paje[od dIsta plIos a}e)S punj 03 adeuuod {{yput] uo X3 ALIS © apnjoul 3500 Sutoduo maN "sajeputil Juijpkoaa pue [013U00 [EIUIWUOIIAUD
papuedxd 10 51509 Joow 03 paainbal st 76-1661 ui 258a1oul JuL YL *06-6861 Wolj s3d19991 INUIAAL 1ENIT yim puodsaLiod 0 16-0661 u!
JuisgaIoul si MUY JITATAS JOWOISN) “76-1661 10} pasodoad si asgaLoul ajea Juddaad (T T ANYM ‘16-0661 10J pasodoid si asEIIU] J)t1 ON

juda1ad QS pue £66

00°0 SYLT 00'0 Sy'LT SY'LT Sp°97 SH'ST ANNOSYAd TVLOL
00°0 N 000 N2 Sy a2 SV JWIHRAQ
00°0 00'T 00°0 00°'1 00°1 00’1 00’1 Kisaodwa L,
000 00°9¢ 00°0 0097 0097 00°S? 00°vT aenday
I
TANNOSddd
STUNLIANAdXHd

Lrewmuwng pung asudunuy 0o

INFNLIV4EA SYHI0M or1and



Lot

"T66T Ul Burafd01 10 21EIS A woay adaeyd soydiy v J0J uisToIdul v SISUAING] [EAIU0T)

26°1661

*$1.101J0 FuijaL£o0a
MITIS punj o1 sypypue| uo saIeyd s,6e6 (11 A|quIassy 10w 03 Buisearouy axe SISTIANG [EUWH “weadord [01)U0D) JBIUDWUOIIAUT MDU
41 01 paylys Juraq ose st [esodsip 2)sea| Snopaezel pioyosnoy 1oy Suipuny se ‘Buiseadop sy 5551A105 19CAI0) ‘wridosd josjuo))
[EIUWHOIIAUL] PIIEIID A|4du ) 03 partdysuea) Jutdq aae suonjisod dunisixa om) se ‘Gurseatddp sy Suypuny $I3TATIG IXG[TT] pasodot g

SADNVYHD 40 NOLLVNVIdXH 160661
A%L'S 8IS‘6LETS %(0°€7) 190°S0€‘1$ 8Pr'P69°‘T$ 8L8°'L8S‘T$ Z0ESIZ'1$ sainjpuadxy [ejo]
e ££S 6001 ST LETEL - TL86 7L9°L86 S0TL08 sadrey) paredojiy
S86°6 saseyaan g dinbyy % ouyf
£l 90¥‘€ST L€l 89L177 b66'v61 p6r 791 PoLLY osuadxy jesouan
00 000°s 0°0 000°S 000°s 000°s 010‘7 sjeudiey ¥ sojddng
00 009'C (1°66) 0097 009‘€67 009°1€Z S98'LET SIIAIIS JPBIJU0)
%¢°9 6L6'80T $ %(6°1S) 95S‘701 ¢ ETCIZ § 291107 $ €LY06T $ $221A19G dLojduwy
wapng 76-1661 193png 16-0661 06-6861 066861 68-8861 AHOIDILLYD TUNLIANITIXA
pasodaa g 193png paisnlpy 13png 193png 1odpng [enjdy
adusy) g, pasodoag aduey) 9 pasodoag paisnlpy paydopy

“TUIWAIBUBLY ISBAA PI[OS JO $109dSB puw SjoIjuod snotrea jo uoneudwaduil pus ‘uonenjead ‘uruueid 2a129)59 oY) J0) aplaoxd o],

TIVOD/d4S0difd

AVIOO0Ud TVIINTD ANV NOLLVHISININGY

puny ssudidjuy Isnjoy
LNAWLIVIIA SYAOM DI'19Nd

s




Auowrdinba 131ndwod 10j 16-066

juswdinDby] put AL

ssuiq Su1ohada 10) 0676
-sajeputtu Juiddor a1e1s Sunoow 10j su

[ 3uunp saseyaand awy

10v

g61 Suunp saseydund awn
onjdo uo Apnjs wt)-

-sodaeyd judwade|da dIYdA 1Yy 10§
-3uo 0} Inp ZUISLIIXIP 21T sasuadxd 3ISE

SAONVHD 40 NOILVNV1dXd

Suiseaout 2ae SIJITYD PAALOIY

Ping JuamdinDy put SNy

26-1661

-2u0 0} anp 3uIsLaIdP AL sasuadxa ISTIRIN]

auo € puny 03 SuISLIDIUT I SIIIAIS JLIIU0)

160661

% 19 110°70S$ % p'vb P69 ILYS 8£9°97E$ pLS'E6TS 975‘€81$ saan)ipuadxy [BI0L
0vs DI \[2k4] £6 08L°0V 97 LE 96T LE GLE £9 sodaey) paredoNy
(L61) 00S‘LT (0°€E) S8L'IT 00S°Z€ 00571 €EILT aseyoang dinbj ¥ 2
0°0 0001 00 0001 000'1 000°1 ydXS soSEY] 7% SIUAY
0°0 0S8'T (L61) 0S8°‘T 0SS‘c 0sy'z 7781 asuadxy [B19UID
00 06791 S°TZ 06791 00€°cT 00€’ct LOL'Y sjeLIey ¥ sonddng
00 000'761 1°1pE 000261 SZS'EY ST9‘TY 09L'Y SIITAIIS EIU0D

2 9'9 596'607$ % 80 686'961$ LIP'S6IS cov'v8Is £60‘16 $ $291A105 29kojdw

3pnyg 761661 Jospng 16-0661 066861 06-6861 68-8861 THODALYD JUNLIANAIXH
pasodoi 123png paisnipy 193pnyg 193pnyg jodpnyg [eny

aduey) 9 pasodoig aduvy)d % pasodoid pasnlpy paydopy

-S|ELI0}BW D[QBSNAT JO AIDA0DIT Y3 Suiseasoul Aq pue ‘2)sem ploS pajesaudd-Ajjediunur Suonpoa Aq ddtds [[ypue] JAIISUOD O],

FIVOO/dSO04dd

WVAO0dd AYIA0DTH AoANO0SAd TVIIALLYW

punj asudigjuy IsnJoy

INTALAVAIA SYAOM OI'1dNd



FOF

‘weadoad uo13d9]j0d s11qap dqersodwod Ipisqand s L1 Iyl

ut sadueyd o) dnp sasuddxa Jupyesado Joydry pue {aseq jasse paxy JaySiy 8 03 anp 3231y uinaI Jo Aea Joydiy v {saseaaouy Luujes
[£19uad :puny 0) Juistardul 318 OISV 0F SIUOWAEJ *dSnjay 03 S3S0d Praysaao A31d Juipeaads jo LBojopoyrow Suidueyd v yim Ljdwod
0} JuISLo1ddp o1k SITIBYD PIJLIO[[Y °SI0JOLIIUOD SNOLILA W0L) JIIP ) JO SJUNOWB JWOS JO AN[IGB[ICAB IY) )M umop auod dauy

sJudwoainboa dourw10jaad 3je)§ 10 saseydand 19400 LIIp SE ‘GuISLAIIIP d1E STEIIIICIA PUE SI1]

S weadold jo1juo)) [BIUdWUOCIIAUT]

MU Y} 0] PIYIYS UG DJABY DdUCUIIUILW WI)SAS U0NID}[0d SED [jypue] Iy} J10j SIS0d Su ‘Buisraiddp duu SIIAIIG JIUIIUO)

0or
00
00
00
00
00
29
3pity
pasodou
dduey) 9,

SASNVHD 40 NOLLVNVIdXd 160661
SPT'0TESS % "9 010°8b0'sS  pTV'TPLYS  ELVOTL'VS  8ST'9PI‘SS sainjipuadxy [8i10]
000°T6E ¥ 6tl 000 cTY 000"80L'¢ 000°80L°¢ SOI'SLTY 0JSVd 01 siudwie]
SYT'8T6 (z02) 010°SZ8 PTYPE0‘1 €LY'TIOT £SI‘ILS |8103qNng
VeI S8T (T've) I$1°S02 TICTIE TICTIE £92 081 sadiey) paajedo|v
0001 00 0001 0001 0001 LOT'S91 sosgydoang dinby % duy
0006 00 000°6 000°6 000°6 95T SISUY] % SuAY
000'T 00 000°7 0002 000°C €16'1 Isuddxy [uIaud9)
009°1L - (9T1) 009'1L 0S6'I8 - 05808 T29'11 S[sLNBI % sarddng
00991 (z9¢) 00£°991 008092 008097 $ES091 SIAIAS 1IBNUOD
117°c6€ $ % $°0 696'69¢ $ £9¢'89¢ $ ZIS'LyE $ 8SE'6re $ $921A108 dkojdwy
26-1661 R3png T6-0661 06-6861 066861 68-8861
13png paisnlpy 393png uuuvzm jodpng [8nVY
posodoag aduey) 9 pasodoag pasnfpy paydopy

*s310udds £1038[ndaa ) ouciidurod ul JPUUBW IJBS PUB IAIJNYI ‘[BI1WI0U0D ‘AIBJIUBS B Ul SI)SBM P1{0S Jo Isodsip o],

T1IV0D/450ddNd

AVAS0Ud NOLLVIAJO ‘IVS0dsIid

pun,j dsudidjuyf IsnjoYy
. LINHWLAVIIHA SHAOM O1'14Nd
o] R . i 1 b | D 4 H - A4



00

00
LY
T3P

pasodoa |
asuey)d 2

S91'y898
ool 1ol
000'S
059'T1
00¢' 6y
ST0'97¥8$

7671661
198png
pasodoid

‘UOIJIPUOD JJBS PUB UBAD B Ul SINIE) £1D 19yj0 pue

*sao1YaA 3utdddms

(80
)
%(9°0)
P3pnyg

paisnlpy
adueyd %

S0y

19043S 10} sadieyd juowadejdaa poIYaA JaY31y 03 0P Suiseatou d1e SITITYD PoILaolly

SIONVHD 4O NOLLYNV1dXd

8ySLT9% £09'€6S$ €LL'OLSS
08L°6S1 87T 9Tl 8TC 9C1
000°S 000°S 000°S
0S9'C1 0SLZL 0SLTL
00¢'6p 00€‘9Y 00£°'9y
818°00¥$ sTe'eovs S6+'08ES
160661 06-6861 06-6861
jodpng ydpng dpng
pasodoid paisnlpy paidopy

AVAIDOUd DNINVA 1D LIHALS

punyj Isudiduy ISnPY

INTALIVIAA SYIOM OI'1dNd

Z6-1661 PuB 1670661

778'c6V$ saanjipuadxy [BI0L
119'SZ1 sadisy) pABIOIIY
01L'E assyoang dinbg » ded
907 asuadxy 1813UD
9¢S‘ 11 s[oAIBN % sarddng
SLY'PT $DIIAIIS 1IBIIU0D
187'8Z¢$ sad1At0g dakojdw
68-8861 AUODALYD FUNLIUNIJIXA
[snY

‘sfembays ‘syo] Bupped ‘syped 1q ‘s1311s Y uiBjUILl oL

FIvOD/4S0du(d



Oty

"193pnq [831ded 2y} 03 PAyIYS UINQ ALY SIS0 [lUpug| snoLiea se ‘Quised1d9p a1y SIFTAIIS 1IUIIL0))

SAONVHD 40 NOLLYNYIJIXA 160661
%0°0 000'vSTS %(£°08) 000'pS1$ 00v°Z8L$ 005°L8S$ 8801728 saumtpuadxy [io,
0°0 000°0T 00 000°01 000701 000°01 6LTT asuadxy [uaauan
0°0 000'06 (6'11) 000°06 000'sST 000°0Z1 v8T'9C1 - S[uLdBY % saddng
%070 000'+S $ %(€°16) 000°'vS $ 00v*L19% 00S°LSP$ §75'79 $ SIS BIUCD
Jdpig C6-1661 193png 1670661 06-6861 06-6861 68-8861 AJOIDULYD HIUNLIANIAJIXA
posodod g 193png paisnfpy 193png 3193png 198png [8nidy
aguey) o, paosodoad ddueyD 9 pasodoag paisnfpy paydopy

"Qunwwod sy) pus saudde Alojendal o) 3|qu3dadde A[[BIudWIU0IIAUD 3q [[IM IINSO}D [ENJUIAD Y} pug “Juadyd Aq
[[t4 suoijesado Buipd4ooa pus jesodsip j8y) os vaie lesodsi( asnjay 3y) 38 syuawaaoxdw [edrsAyd ioj proddns pus 3uirauidud apiaoad of,

IVOO/dS0dund

NWVIO0dd INIWIAOAINI SWIISAS

punj asudidjuy asnjoy

INJIWLAVIIA SIO0M D1'14Nd

[
e
[
Basrort
e
[
Baed
s
S -
Fomsenst
s
[
et
fomee
i
[
[
s



syTui1od 31eYISIP IISEAA

waysks Juidid pue woryd]10d ST dueyIoUI ‘WIISAS IILYIEI] IYI UO DUTUNUIEN
dundwes 1190

Sunrojiuow JjEApPUNOID

wieddo1f 9ISEAA SnOpJezel POYISNOL]

[« =R~ B = ~ |

:0pn[oul $1S00 ISAYL, [{ypue| Y) 3udTy SIS0d sdueidwod pue uo13dodd [EJUIWUOIIAUD Juimoad o) NEPIOSU0D [[IM
wieioxd oy weadoad s1YI 03 POYIYS UG IABY [EIOUID PUB UONIENSIUIWPY UL po193pnq £[snoiadad suorjisod oag ‘uonippe uj ‘06
-6861 UI JuAL-piul pappe Sem YIym ‘[01IU0D [EIudWUoIIAUT JO Jadeuepy auo Jo uonIppe Ayl £q payeis ‘pasodoad st weadoid mou y

SADNVHD 40 NOLLVYNY'1dXY 761661 put 1670661
AT £6£°5083$ - pII‘Y6LS . saxmyipuadxy [€I10L
00 0057SS - 00S'SS asuadxj] [EIIUID
00 00L’8 - 00L'S : sjeompy % soddng
0°0 00L0SS - 00L°‘0SS SIDIAIIS 1DEIIU0D)
%E"9 £6r 0613 - pZZ'6LIS sao1a19g dafojdwy
13png 26°1661 13png 16-0661 06-6861 06-6861 68-8861 AUOHULVO HANLIANAJIXY
pasodoa g 13png posnlpy 13png 1dpng j0d3png [enpy
oduvyy o5  pasodoag Aadusy) % pasodoag paisalpy paidopy

*$2)8pUBW [BIIP3) PUB 2383s ‘[Ed0[ YIm A[durod yoym s300foad pue sweadoxd [0IjU0d [BIUIWUOIIAUD apiaoad o,

FIVOD/dS0ddNd

WVAO0dd TOULNOD TVINJANOIIANT

puny dsudidjuy SN}y
INTFINLIVIAA SHIOM OI'TdNd



