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1.

Introduction

1.1

Background

The Government of Guam (GovGuam) published its Guam Zero Waste Plan in June 2013, providing a
blueprint for the government and people of Guam to realize a vision of Zero Waste and preserve the
environment for Guam’s children and future. The Guam Zero Waste Plan includes detailed analyses and
evaluation for 15 Zero Waste initiatives made up of source diversion options (such as upstream,
midstream, and downstream alternatives) and global program options (Table 1-1).
Table 1-1. Guam Zero Waste Plan Initiatives
Guide to Conducting a Food Waste Assessment
Upstream
• Green/Environmentally
Preferable Purchasing
(EPP)
• Extended Producer
Responsibility
• Pay-As-You-Throw
(PAYT)

Midstream

Downstream

Global Program Options

• Used Building Material
Facility

• Illegal Dumping & Litter
Control Enforcement

• Zero Waste Association of
Guam

• 3R Requirements for
Public Buildings

• Composting/Organics
Processing Facility

• Zero Waste Grant
Program

• Greening Roadway
Pavement Systems

• Construction & Demolition
(C&D) Debris Processing
Facility

• Education & Outreach
Program

• Plastic Bag Disposal Ban

• C&D Diversion Policy

• Evaluation of Funding
Sources

The creation of this Guide to Conducting a Food Waste Assessment helps in addressing GovGuam’s
Composting/Organics Processing Facility initiative. Understanding the quantities of food waste that are
generated in a community and the existing and potential methods that are or could be used to process
that food waste is an essential step needed before developing a composting/organic processing facility or
implementing any other food waste initiatives. Specifically, this document is intended to provide guidance
to small island communities on how to accomplish the tasks outlined in Figure 1-1.

Figure 1-1. Food Waste Assessment Activities
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Sections 2 through 6 of this guide further discuss each of the steps listed in Figure 1-1. Of particular note
are the range of methods that are described for conducting Step 3, which include the following:
•
•
•
•

Simple Desktop Method – National averages and local population
Moderate Desk Top Method –Food waste generation by industry and local employment
Field Data Option A – Surveys, interviews, and field verification
Field Data Option B – Waste characterization study (note that there are various types of potential
studies; the cost will vary depending on whether you are doing a disposal-based waste
characterization study or a generator-based waste characterization study)

This guide is intended to be a potential resource for other small island communities that are in a similar
phase in their zero-waste journey. The guide is structured in a manner that gives communities a variety of
options for establishing a food waste baseline and is staged in a manner that allows communities to
select the option that best meets their needs.
This guide also sets the foundation and basis that was used to conduct a food waste assessment for
Guam. The details and findings from the Guam Food Waste Assessment will be summarized in a
technical report.

1.2

Definitions

The food waste world is made up of many different entities that use a variety of terms. For the purposes
of this Guide, we are separating food wastes into the following two types: edible and inedible.
The edible food waste category consists of food scraps that may still be eaten and can be used for one
or both of the following:
•
•

Feeding hungry people through recovery programs like food banks, pantries, and soup kitchens
Feeding animals by using it as animal feed

The inedible food waste category consists of two main types of food:
•
•

Spoiled (for example, because of poor storage, refrigeration, transportation issues, or shelf-life)
Other inedible materials, which have no nutritional value (such as banana peels or egg shells)

Figure 1-2. Local Guam Produce
Figure 1-2 presents an example of local produce before it enters the food waste stream.

1-2
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2.

Step 1: Develop Assessment Goals

The first step in a food waste assessment, which will dictate the course and decisions that follow, is
developing assessment goals. The goals set may relate to general principles of waste reduction, but
specific goals will depend on the type of information that is desired, how that information is intended to be
used, and other factors such as the availability of information; the maturity of the existing food waste
collection, diversion, and processing program; available resources and funding for conducting an
assessment; and the timeframe in which that information is needed.
The following examples of assessment goals illustrate the wide variety of potential goals; Example 1
shows an example goal with the least amount of detail, with the detail increasing up to Example 4. The
example goals are not expected to be universal; there are other potential goals that could be used, as
well as variations of the example goals provided. Each community should take time and carefully consider
the goals that are right for that community; goals should be community specific.
1) Example Goal 1: Conduct a food waste assessment that will determine how much food waste is
generated from the public (residential) and private (commercial) sectors.
2) Example Goal 2: Conduct a food waste assessment that will identify the top five types of food waste
generators, associated quantities of generated food waste, and the primary process and/or disposal
methods so that follow-on actions can be designed around those food waste types and generators.
3) Example Goal 3: Conduct a food assessment that provides detailed information on the top five types
and quantities of food waste generated (designating types [such as edible, expired, or inedible] of
food in categories such as restaurant, cafeteria, grocery, or residential), whom the generators are,
and where the food waste is getting processed.
4) Example Goal 4: Conduct a food waste assessment that will provide data on how socioeconomic
demographics (that is, education, income levels, occupation, and home location) affect the quantity
and composition of food waste generated.
AX1128180746HNL
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Communities may have one goal or multiple goals. Making goals as specific as possible will help
throughout the assessment process. The goals should be SMART goals, meeting the following criteria:
•
•
•
•
•

2-2

Specific
Measurable
Achievable
Relevant
Timely
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3.

Step 2: Collect Qualitative Information About Existing
Food Waste Generators and Processing Methods

After assessment goals have been developed, the next step will be to develop an outreach strategy or
approach prior to collecting information to ensure maximum participation and accurate and consistent
data quality. Indicators of success or limitations should also be considered.
Next, start collecting qualitative information that will be used to accomplish the selected goal(s). The
following are examples of the type of qualitative information that should be collected:
•

The type of sectors generating food waste (that is, residential, produced from single-family or multifamily homes; commercial, generated as a result of carrying out a business; or industrial, generated
during a manufacturing or industrial process that is not hazardous)

•

The generators within those sectors (for example, hotels, restaurants, grocery stores, hospitals, or
schools) that are currently producing the largest quantities of food waste
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•

How that food waste is currently
being handled or processed
(whether as donation for human
consumption, animal feed,
compost, digestion, or landfill)
and the relative proportions for
each

•

Whether there are other handling
or processing options within the
community that are currently not
being used.

•

Consider food waste brought to
the island by tourism
transportation such as the airport
or cruise ships (this could be a
significant amount and could
also be seasonal)

Figure 1-3. Guam’s Coast

Appendix A provides an example
preassessment form that can be used to collect information about the existing food waste reduction,
collection, processing, and disposal management. Appendix B provides an example short survey that can
be used to gather high level information on current business practices pertaining to waste. Appendixes A
and B are included as a starting point, but both of these can be modified as needed for the specific
community. More information on developing and using surveys in your waste assessment is discussed in
Section 4.
Completion of this preassessment form will help determine what information is and is not readily available
and will provide insight into areas that will require additional focus. For instance, the preassessment form
may determine that there are several hotels that are already separating food waste and sending it to be
used as animal feed. It may indicate that numerous nonprofits or religious organizations are already
capturing and distributing significant quantities of edible food waste. These types of discoveries highlight
areas that should be further investigated throughout the assessment. They also will be important as
implementation actions are developed.
Some communities may not have the type of information that is needed to fill out the preassessment form
readily available. In those instances, the resources in the following list may be used to help:
•

Local phone or internet directories can provide results for types of donation sites (such as food banks
and soup kitchens), food waste generators (for example, hotels, restaurants, grocery stores,
hospitals, or schools), and processing or disposal options (for example, compost facilities, anaerobic
digestion facilities, or landfills).

•

Local chambers of commerce have information on the
businesses within the community and are another good way
to get an understanding of the types and number of food
waste generators associated with your community.

•

Local business-type associations (such as hotel and lodging
associations or food and restaurant associations, farmer’s
coop, fisherman’s coop) typically have information about
members and may be able to address some of the
questions on generators or processing methods.

•

The local Department of Education, individual school
districts, or both will have information about the number and
size of schools and whether those schools are doing any
recovery or diversion.

3-2
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•

Professional organizations working in the field (such as recycling, composting, or solid waste
associations) typically have information about current local recycling, diversion, and disposal
practices or facilities in the area.

•

Local solid waste agencies will typically have information about current local recycling, diversion, and
disposal practices and/or facilities in the area.

•

The state health agency will usually regulate the licensing of food establishments and may be able
share information for businesses with current licenses to handle or sell food.

Some communities will already have a good understanding of the existing food waste generation and
processing framework or of the types of generators or processing methods that should be focused on to
meet the assessment goals. For those communities, this will be a relatively quick step.
Establishing a basic understanding of the existing food waste generation and processing frame work will
help to prepare a baseline (as discussed in the next step) and can inform the level of analysis and
additional data collection that is needed. Completing this assessment step also provides an opportunity to
start establishing relationships with key partners. Working with early adopters is essential to succeeding
at reducing food waste as their input can reveal what is already working and can be built upon for further
diversion. Key partners to focus on include food banks and food pantries, generators (such as
restaurants, hotels, and grocery stores), churches, farming organizations, solid waste haulers and
managers.
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4.

Step 3: Establish a Food Waste Baseline

The next step of the food waste assessment process is to establish a food waste baseline. Where the
previous steps are more qualitative, this step is more quantitative and looks at actual quantities and
types of food waste. A food waste baseline assessment will help your community gain a better
understanding of the following types of information:
•
•
•
•

Types and quantities of food waste that are currently being generated
Types of generators that are creating the most food waste
Amount of food waste that is currently being managed in various ways
Amount of food waste that could be processed in more beneficial ways

This information will be necessary for establishing diversion and reduction goals, prioritizing future actions
and focus areas, and establishing a baseline for annual tracking and comparison. There are four main
steps of establishing a food waste baseline (Figure 4-1):
•
•
•

Step 3A: Select baseline assessment approach
Step 3B: Conduct the baseline assessment
Step 3C: Analyze and report the results
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Figure 4-1. Step 3 Sub-steps
These steps and various methods that can be used to accomplish the steps are further described in the
following sections.

4.1

Step 3A: Select Assessment Approach

The detail and thoroughness of the baseline food waste assessment method chosen will depend on your
assessment goals, the qualitative information that is collected in previous steps, and how much time,
resources, and funding are available. This section discusses the range of methods and the associated
advantages and constraints of each.

Figure 4-2. Range of Baseline Assessment Methods
As shown in Figure 4-2, there is a range of options available for establishing a baseline food assessment,
ranging from using a national per capita generation rate to identifying current food waste generation rates
by physically sorting waste or inspecting the kitchens and dumpsters of specific businesses. Depending
on your community’s assessment goals, you’ll likely pick an assessment strategy in one of these
categories, although hybrid approaches are possible too. This guide discusses the following four
methods:
•
•
•
•

Simple Desktop Method – National averages and local population
Moderate Desk Top Method – Food waste generation by industry and local employment
Field Data Option A – Surveys, interviews, and field verification
Field Data Option B – Waste characterization study (note that there are various types of potential
studies; the cost will vary depending on whether you are doing a disposal-based waste
characterization study or a generator-based waste characterization study)

As applicable, examples showing Guam or other data are included.

4-2
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4.1.1

Simple Desk Top Method – National Averages and Local Population (Low-resolution
Data at a Low Cost)

The Simple Desk Top method requires the least amount of detail and is the least expensive method.
However, it only provides a very high-level view of the existing food waste conditions and is limited to
providing overall food waste generation.
Goal: Collect high-level generalized data about food waste generated from a community, using readily
available information to help build the picture of your integrated waste management system. After you
know how much is generated, then you can ask the following types of questions:
•
•
•
•
•

What portion of this waste is being collected by your existing system?
Does your existing system have capacity to process this amount?
Are there other processing facilities nearby that can process this amount?
What would the additional transportation costs be to send material to a nearby facility?
What may be lacking?

Methodology: Calculate food waste generation on a per-capita basis using readily available data and
published estimates.
In this method, you can use an available municipal solid waste (MSW) generation per capita rate
combined with population estimates from the U.S. Census Bureau (http://www.census.gov), then apply
either a known or estimated percentage of food waste in the total municipal solid waste stream, or you
can use published organics generation rates to come up with a similar estimate.
An example of this method is shown below. For this example, we are using the following assumptions:
•

The U.S. Environmental Protection Agency (USEPA) per capita generation rate of 4.48 pounds of
MSW generated per person per day (USEPA, 2018)

•

Populations from three modest-sized communities, to give you an idea of the order of magnitude of
food waste generation

•

(An estimated) 15 percent to represent the portion of the municipal solid waste stream that is food
waste (USEPA, 2019)

1

Waste Generation/Year Formula = U.S. Census Bureau Population Data x USEPA Waste
Generation Per Capita Rate
1,000 people x 4.48 pounds (lb)/person/day x 365 days/year ÷ 2,000 lb/ton = 818 tons MSW/year
10,000 people x 4.48 lb/person/day x 365 days/year ÷ 2,000 lb/ton = 8,176 tons MSW/year
50,000 people x 4.48 lb/person/day x 365 days/year ÷ 2,000 lb/ton = 40,880 tons MSW/year
Food Waste Generation/Year Formula = Tons of Waste/Year x 15 Percent Average Food
Waste Composition
818 tons/year x 15 percent = 123 tons food waste/year
8,176 tons/year x 15 percent = 1,226 tons food waste /year
40,880 tons/year x 15 percent = 6,132 tons food waste /year
Alternatively, some communities may estimate organics or food waste generation by household rather
than by person. As an example, Environment Canada states that, “a common household generates
between 150 to 200 [kilograms] per person of organic waste annually” (Environment Canada, 2013).

1

While there is variation among U.S. states, approximately 15% of the municipal waste stream is food waste.
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With this very basic data, you’ll have the tools to start thinking about which options are most applicable for
handling food waste streams from your region.
Advantages and Constraints: Table 4-1 identifies some of the pros and cons of the Simple Desk Top
method.
Table 4-1. Advantages and Constraints–Simple Desk Top Method
Advantages

Constraints

Low cost

May not reflect local conditions (i.e., tourism, culture, remoteness)

Quick

Does not provide information on type of food waste or specific generators

Provides a high-level estimate

Table 4-2 summarizes the calculations for Guam using this method, based on recent (2016) population
and USEPA waste generation rates.
Table 4-2. Estimated Food Waste Generation in Guam

Populations

Waste Generation
Rate
(lb/person/day) a

Estimated Waste
Generated
(tons of waste per year)

162,742

4.48

133, 058

Food Waste
Percentage
(% food waste)
b

15%

Estimated Food Waste
Generated
(tons of food waste per year)
19,959

Note:
% = percent
a

Based on USEPA data

b

Based on national data (USEPA, 2019)

4.1.2

Moderate Desk Top Method - Food Waste Generation by Industry and Local Employment
(Medium-resolution Data at a Low Cost)

With this method, you get medium resolution data at a low cost by building on the generalized waste
generation rates and adding industry-specific generation rate data from other sources.
Goal: Collect data about food waste production at an industry level to focus your efforts on the industries
that generate the largest volume of food waste in your community. After you know how much is
generated, then you can ask the following questions:
•
•
•

What industry groups generate the most food waste?
Are those groups interested in collaborating to define alternative food waste handling and processing
options?
Is there enough capacity in the existing system to collect and process all of this food waste?

Methodology: Calculate food waste generation on a per-employee basis by industry type and multiply by
the number of employees.
Some states have estimated solid waste generation rates per worker and waste composition by industry.
The California Department of Resources and Recycling and Recovery (CalRecycle) provides an online
estimation tool based on a 2014 study that calculates the amount of solid waste and food waste
generated based on the number of employees in specific industries. These data are based on extensive
waste characterization data and is being used as a starting point by other jurisdictions (for example, by
Oregon Metro, in Portland) as they work on preparing their own food waste assessment. In
Massachusetts, RecyclingWorks Massachusetts not only provides generation rates organized by industry
but also other proxies like pounds of food wasted per meal. Many jurisdictions continue to fine-tune
generator based estimates. We recommend conducting a quick literature or internet search for new
generation studies prior to selecting the generation rates for your study.
4-4

AX1128180746HNL
February 7, 2020

Conducting a Food Waste Assessment
Guide for Small Island Communities

The industry category is usually defined by North American Industry Classification System (NAICS) codes
(U.S. Census Bureau, 2017). The U.S. Census Bureau provides economic data such the number of
workers in each industry, business receipts, and payroll taxes in tables that can be accessed for free on
their website (www.census.gov).
Table 4-3 is a list of industries that are known large food waste generators. For any given business, you
can calculate the estimated generation of food waste (using industry specific generation and composition
rates from https://www2.calrecycle.ca.gov/WasteCharacterization/BusinessGroupCalculator), as long as
you know the number of employees in the business. Some of these business types have the potential for
more variability than others (for example, the “Professional, Scientific and Technical Services” business
types often have food contractors that prepare food, which may result in some variability between
contractor). However, the generation rates that were developed for this calculator took into account a
wide-range of varying factors. The Census Bureau or U.S. Bureau of Labor Statistics can provide the total
number of employees in an entire industry of a state or territory. If a subset or focused estimate is
desired, it may be necessary to call a specific business or research local Department of Revenue
information for specific business employee numbers.
Table 4-3. Sample Industry Solid Waste and Food Waste Generation Rates

NAICS Code

Business Type

Waste Generation Rate
(tons of waste per
employee per year) a

Food Waste
Percentage
(% food waste) a

Estimated Food Waste
Generated
(tons of food waste per
employee per year) a

4451

Grocery Stores

6.64

30.4%

2.02

7225

Restaurants b

2.92

47.2%

1.38

7211

Traveler Accommodation

2.14

27.9%

0.60

311

Food Manufacturing

1.85

45.6%

0.84

71

Arts, Entertainment, Recreation

3.08

30.5%

0.94

54

Professional, Scientific, and
Technical Services

2.31

6.8%

0.16

61

Educational Services

0.50

30.0%

0.15

a

Based on 2014 Generator-Based Characterization of Commercial Sector Disposal and Diversion in California. Publication
#DRRR 2015-1543.

b

Full and limited service (fast-food)

Food Waste Generation by Industry Formula = Number of Employees x Generation Rate for
that Industry x Percent Food Waste for that Industry
Example: Restaurants generate an estimated 2.92 tons/employee/year and 47.2 percent is
food waste; depending on the size of grocery store, the tons of food waste generated can be calculated
as follows:
10 employees x 2.92 tons/employee/year x 47.2 percent = 14 tons of food waste are generated per
year
20 employees x 2.92 tons/employee/year x 47.2 percent = 28 tons of food waste are generated per
year
30 employees x 2.92 tons /employee/year x 47.2 percent = 41 tons of food waste are generated per
year
Advantages and Constraints: Table 4-4 identifies some of the pros and cons of the Moderate Desk Top
method.
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Table 4-4. Advantages and Constraints– Moderate Desk Top Method
Advantages

Constraints

Low cost
Relatively quick

May not reflect local food or food waste handling conditions (i.e., tourism,
culture, remoteness)

Provides a reasonable estimate on quantities of
food by generator type

Does not show quantities of food waste from the residential sector

Need employment data
May over simplify the differences between businesses within various business
types (e.g., full service and limited-service [fast-food] restaurants)

For illustrative purposes, Table 4-5 summarizes the calculations conducted for Guam using this method,
using 2012 census data. The results identify several business types that generate significant food waste
(such as grocery stores, restaurants, and hotels), which may be targets for further diversion.
Table 4-5. Estimated Food Waste Generated by Industrial Sector in Guam

Business Type

Number of
Employees

Estimated Food Waste
Generation Rate
(tons of food waste per
employee per year) a

Estimated Food Waste
Generated
(tons of food waste per
year)

Grocery Stores

1,699

2.02

3,430

Restaurants

5,771

1.38

7,954

Traveler Accommodation

5,654

0.60

3,376

534

0.84

450

Arts, Entertainment, Recreation

1,074

0.94

1,009

Professional, Scientific, and Technical Services

2,437

0.16

383

435

0.15

65

Food Manufacturing

Educational Services

Based on 2014 Generator-Based Characterization of Commercial Sector Disposal and Diversion in California. Publication
#DRRR 2015-1543.
a

4.1.3

Field Data Option A – Interviews and Field Verification (Reasonably Accurate Data at a
Medium Cost)

This method provides reasonably accurate data at a medium cost. In this method, the qualitative
generator information that was previously collected as part of the pre-assessment form (Section 3), is
used to determine what generators to interview or visit. Interviews and select field visits are designed to
collect or further validate food waste generation and characterization data.

Figure 4-3. Steps for Field Data Option A – Survey, Interviews, and Field Verification
Goal: Use proxy data but supplement it with interviews and field verification.
Methodology: Perform surveys to obtain on-the-ground information. Schedule 2 weeks with a team of
two or more staff that will schedule visits to sample businesses in the highest food waste generating
industries. The types of businesses you visit will be location-specific; in tourist economies, it may be
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hotels, restaurants, cruise lines, airlines, and grocery stores, while in agricultural economies, it may be
farms, food processors, and educational institutions.
Additional information, including a preassessment questionnaire, survey, and site-verification survey, is
contained in the appendixes.
Advantages and Constraints: Table 4-6 identifies some of the pros and cons of using interviews and
field verification for assessment.
Table 4-6. Advantages and Constraints– Field Data Option A
Advantages

Constraints

Moderate cost

Relies on accurate data and participation from businesses

Provides a reasonable estimate

Needs field team

Reflects some local food preparation conditions

Can be indicative of a single point in time

Table 4-7 summarizes and compares the calculations conducted for Guam using the moderate desk top
method versus this method (Field Data Option A), using 2012 Census data and limited site visits. The
results identify several business types that generate significant food waste (notably grocery stores,
restaurants, and hotels) that may be targets for further diversion.
Table 4-7. Estimated Food Waste Generated by Industrial Sector in Guam

Business Type

Employees

Moderate Desk Top
Method:

Field Data Option A
Method:

Moderate Desk
Top Method:

Field Data Option
A Method:

Estimated Food
Waste Generation
Rate from CA study
(tons of food waste
per employee per
year)

Estimated Food
Waste Generation
Rate using Survey
and Site Visits (tons
of food waste per
employee per year)

Estimated
Food Waste
Generated
using CA Study
(tons of food
waste per year)

Estimated Food
Waste Generated
using Survey and
Site Visits
(tons of food
waste per year)

Grocery Stores

1,699

2.02

1.09

3,430

1,852

Restaurants

5,771

1.38

0.50

7,964

2,885

Traveler
Accommodation

5,654

0.60

0.36

3,392

2,035

Note:
CA = California

4.1.4

Field Data Option B – Waste Characterization Study (High-quality Data at a High Cost)

This method provides high quality data, but at a high cost. Waste characterization studies are conducted
to obtain actual generation or disposal information, which is then validated by additional online and inperson interviews and site visits. This guide focuses on generation data as opposed to disposal data
(which only shows one piece of the picture).
Goal: Pair a community-specific, statistically valid waste composition study with online and in-person
interviews and site visits.
Methodology: Conduct a statistically valid waste characterization study and validate it with interviews
and site visits. General steps to conduct a comprehensive waste characterization study include the
following:
•

Select the target businesses identified in your assessment of largest generators. Acquire written
confirmation of multiyear participation. If there is no generalized data for the entire municipal solid
waste stream, conduct a waste sort at the transfer station of a willing hauler.
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•

Organize an assessment team that includes both agency staff and representatives from the business.
Comply with health and safety requirements of all participating groups and have waivers signed in
advance of the sort.

•

Use existing templates and tools to capture results.

We recommend A Guide to Conducting and Analyzing a Food Waste Assessment (USEPA, 2014) to
further direct you in this goal. Another good reference is the 2018 Diversion and Disposal Report
(Vermont Department of Environmental Conservation, 2019)
Table 4-8 illustrates the type of data that can be collected using a targeted waste characterization study.
Table 4-8. Example Waste Characterization Study Food Generation Data
Business Type

Inedible Food

Edible Food

Measured Food Waste
Generated
(tons of food waste per year)

Grocery Stores

1,559

2,066

3,625

Restaurants

4,065

5,389

9,454

Traveler Accommodation

2,097

2,779

4,876

838

1,112

1,950

1,079

1,430

2,509

Professional, Scientific, and Technical Services

810

1,073

1,883

Educational Services

673

892

1,565

Food Manufacturing
Arts, Entertainment, Recreation

Note: The data in the third column of Table 4-8 have been randomly selected as representative. Actual numbers would come
from the food waste characterization study. The percentages used to estimate Inedible (43 percent) versus Edible (57 percent)
food waste come from the National Resources Defense Council October 2017 publication Estimating Quantities and Types of
Food Waste at the City Level.

For greater granularity, you could also separate the data into three categories; inedible, edibledonate-able, and edible-non donate-able.
Advantages and Constraints: Table 4-9 identifies some of the pros and cons of performing a waste
characterization study in addition to using interviews and field verification for assessment.
Table 4-9. Advantages and Constraints–Field Data Option B
Advantages

Constraints

High Quality Data

High cost

Reflects local conditions affecting food waste

Significant time required

Can provide detail on food handling and food waste habits by generator type (e.g.,
can show the amounts of expired versus inedible food generated by grocers or
quantities or produce that are disposed by farmers as a result of being unable to
see it), which can be valuable when designing and implementing programs

Can be indicative of a single point in time
Need field team

When conducting interviews and site visits as part of a waste study, the questionnaire can be bolstered
with questions on the costs of waste disposal service, recycling collection, and potential cost savings
more modifying a business’ practices.

4.2

Step 3B: Conduct the Baseline Assessment

The exact steps that will be needed to conduct your baseline assessment will depend on the methodology
selected, local resources, and local conditions. For illustration purposes, the following example shows
how this could be done using a hybrid approach of a Moderate Desk Top/Field Data Option A to obtain
reasonably accurate data at a medium cost.
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4.2.1

Use Selected Baseline Assessment Method

In this example, the hybrid approach of performing a Moderate Desk Top Assessment and Field Data
Option A was used (Figure 4-4).

Figure 4-4. Example Baseline Assessment Tasks
4.2.2

Estimate Waste Generation: Complete Moderate Desk Top Portion of the Assessment

For the Moderate Desk Top assessment, industry-specific generation rates were used.
Table 4-10 shows how the generation estimates from Table 4-1 could be applied to the Guam case study.
The U.S. Census Bureau published the last economic census for U.S. island territories, including Guam,
in 2012. We know the tourism economy is an important economic driver in Guam. The 2012 Economic
Census of Island Areas also demonstrates this because we see the number of employees at restaurants
and hotels far surpasses employees in other professional trades. By applying the waste generator
multiplier to the number of employees in each sector, we see that the Accommodation and Food Services
(NAICS code 72) and Retail Trade (NAICS code 44) sectors are dominant waste generators.
Table 4-10. Estimated Food Waste Generated by Industrial Sector in Guam
No. of
Employees

Estimated Food Waste
Generated (tons of food waste
per employee per year) a

Grocery Stores

1,699

2.02

3,430

Restaurants

5,771

1.38

7,954

Traveler Accommodation

5,654

0.60

3,376

534

0.84

450

Arts, Entertainment, Recreation

1,074

0.94

1,009

Professional, Scientific and Technical Services

2,437

0.16

383

435

0.15

65

Business Type

Food Manufacturing

Educational Services
a

Estimated Food Waste
Generated (tons of
food waste per year)

Based on 2014 Generator-Based Characterization of Commercial Sector Disposal and Diversion in California. Publication
#DRRR 2015-1543.

Tips

When completing the Moderate Desk Top portion of the assessment, consider the following:
o

Specific industries or worker enclaves could skew the numbers, and you may
make a choice to include or remove them from the study if needed. Examples of
such outliers may include large military bases, oil and gas fields, and fish
processing plants.

o

The food waste generated from food and beverage manufacturing industries can
vary widely. Because of this, the unit generation may be unreliable. A physical
waste sort will be the only accurate source of information about their food waste
stream.
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The 2012 Economic Census of Island Areas did not use every available NAICS code. For example,
prisons, which are most certainly food waste generators, were not included. To obtain employee data for
prisons and other unused NAICS coded businesses, you would need to call a facility or its regulating
agency directly.
4.2.3

Complete Preassessment Form

By populating the preassessment table in Appendix A, you will start to see where there are gaps in the
preferred means of managing food waste (both edible and inedible). The table summarizes the existing
local source reduction and prevention, rescue, recovery and recycle, and disposal organizations in your
community. To populate it, you may ask any or all of the following questions about each organization:
•
•
•
•
•

Is composting occurring?
Is there a facility that composts or accepts food waste with green waste?
Is any food diversion occurring?
Is there additional capacity in existing diversion programs?
Are there any regulations that are unintentionally influencing people’s behaviors?

You may not fully populate the preassessment table in one sitting. It may require reaching out to experts
outside your department or even asking local advocacy groups that currently handle food recovery
without reporting their knowledge or numbers. If some of the information required in the table is
unavailable online or through phone calls, you may need to schedule site visits as part of your
assessment.
Think of the preassessment table in Appendix A as the beginning and end of your assessment. At the
beginning, it will help you understand the organizations that compose the food waste system. At the end,
if you have the ability to capture capacity data, it will direct your study’s recommendations as to where
your organizations efforts should be focused next.
4.2.4

Complete Survey and Complete Waste Study: Complete Field Data Option A Portion of
the Assessment

For the Field Data Option A portion of the assessment, interviews and site visits supplemented by
questionnaires and online surveys were used.
Depending on the existing
organizations in your waste
system, you may want to
customize the questionnaire
prepared to support the
interviews and site visits. You
may want to strike some
questions about composting if
there are no commercial sites
accepting it, or you may want to
add questions if you’ve learned,
for instance, that diversion is
already occurring and how. With
a free or inexpensive survey tool
like Survey Monkey, you can to
design a survey that can gather
basic metrics and anecdotal
information about current
business practices and interests
(Figure 4-5).
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Appendix B provides an example of a survey to collect basic food waste reduction participation data. By
minimizing the number of questions and assuring the participants that the data is confidential, you may
identify and establish relationships with businesses that want to pilot projects or participate in future
educational efforts.
Try to limit yourself to under 10 questions. Consider simple language, the need for translation, and
whether to use multiple platforms like web or Facebook polls.

Tips

If you are using a service like Survey Monkey, consider the following:
o

Survey add-ins like being able to feature a logo will come at a small extra cost.

o

Weblinks to the surveys can be sent out by email. Consider whether you want to
harness other social media tools (such as Facebook, Facebook Messenger,
Instagram, or your organization’s newsletters and website) to blast a survey or
send it only to chosen recipients.

o

Harvest email addresses from business and professional organizations, local
listservs, political party listservs, and community and neighborhood organizations.

Figure 4-5. Sample Short Survey Using Survey Monkey
Before you begin your in-field visits, launch the online short survey. Continue adding contacts to the short
survey email list for the life of the project because it will build your contacts and introduce the project to
the largest audience possible. To improve participation from interviewees and survey participants,
consider working with the local chambers of commerce, tourism boards, or hotel and restaurant
associations to gather contacts, disseminate information and garnish support. Continue the online
surveying through the life of the project; there is no addition cost to continue collecting data. Refer each
new business and referral to the survey as a friendly way to introduce yourself.
Use the waste generation data that were estimated under the baseline assessment to determine what
industries to include in the interviews and site visits. Focus on your top 3 industries. For this example,
those top 3 generators were as follows:
•
•
•

Top Generator Category 1 – Restaurants
Top Generator Category 2 – Hotels
Top Generator Category 3 – Grocery stores
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The sample schedule below uses a hypothetical 3-day site visit. Site visits can easily be expanded to
2 weeks; it is reasonable to fit about two to three scheduled visits each day (Table 4-11). Be sure to allow
for travel time between locations and for planning time when calculating your schedule. Focus on your
Top 3 food waste generating industries, but also consider visiting a mix of business sizes. Both hotels
with and without restaurants should be visited with an attempt to schedule a representative number of
each to include. Use the connections and relationships of the local chambers of commerce. Call each
business’s owner, corporate office, or head chef until you can secure a meeting time. Use your networks,
friends, and LinkedIn network to make a personal connection.
Table 4-11. Food Waste Assessment Survey - Sample Itinerary
Day 1

Day 2

Day 3

Morning

Most eager restaurant business (1)

Eager large hotel business (2)

Eager large grocery store (3)

Early Afternoon

Receptive but uncertain small hotel
(2)

Receptive but uncertain small
restaurant (1)

Receptive but uncertain
large/chain restaurant (1)

Late Afternoon

Receptive but uncertain chain
grocery store (3)

Receptive but uncertain small
grocery store (3)

Receptive but uncertain
large/chain hotel (2)

Notes:
Hotels may or may not have restaurants. Field crews should document the number of restaurants in the hotel.
Numbers in parentheses indicate relative generator category.

The scheduled visits are the framework for your field visit. While scheduling visits and planning target
areas, consider the busy time for these businesses and visit when they are quiet. Your survey team will
be more motivated if they are able to visit receptive business owners each day. It is best to have a
minimum of two persons attend site visits to compare observations and assist each other with notetaking
and interviews. Bring a good camera to take pictures to document what you see for future reference.
When completing interviews and performing field verification, consider the following:
Plan for long days, because there will be unexpected downtime.

o

Include a mix of facilities (that is, large/small, urban/suburban, and chains/locally
owned)

o

Assure participants that your visit is not regulatory in nature and the information
you gather will remain confidential. Email your survey questions and invitation
letter in advance if possible and bring hard copies with you.

o

Confirm with the manager that they have received permission from the business
owner or franchise owner or regional manager. Bring hard copies of written
permission to assure employees that they should assist your efforts.

o

Take pictures and use an observations journal to take notes that correspond with
your photos. Start each visit with a photograph of the business front door and the
people guiding you on the visit.

o

Ask permission to take
photographs of the trash
and recycling bins, the
waste pickup location, the
contents of trash bins,
and the behaviors of
employees during a few
transactions.

o

If your site visit involves a
visual waste
characterization exercise,
you will be estimating

Tips

o
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contents of the trash on the surface and volume of waste or recycling materials.
Familiarize yourself with the typical size containers used in your community. This
will help you recognize container volume (for example, a 30-cubic yard dumpster
versus a 6-cubic yard dumpster) so you can focus on questions regarding
frequency of pick-up and how full the containers are at that time.
o

We suggest using Measuring Recycling: A Guide for State and Local Governments
(USEPA, 1997) to help translate volume estimates into weight estimates. An
example of some conversions from Guam can be found in Table 4-12.

Table 4-12. Sample Conversions – Volume Estimates to Weight Estimates
Category

Recyclable materials

Volume

Estimated Weight (lb) a

55- gallon drum

430-460

Food Scraps b

Food scraps, and solid and liquid fats

Yard Trimmings c

Grass clippings, uncompacted

1 cubic yard

350-650

Paper d

Newspaper, uncompacted

1 cubic yard

360-505

Plastic

PET, whole bottles, uncompacted

1 cubic yard

30-40

Wood chips

1 cubic yard

600-625

d

Wood c
Note:

PET = polyethylene terephthalate
a

Estimated weight is variable depending on moisture content of material.

b

Estimated weights for Food Scraps uses standard volume conversion of 1 gallon of water = 8.35 lb

c

Estimated weights for Yard Trimmings and Wood sourced from a document compiled by SWAPLOADER USA, LTD with
weights gathered from EPA and NTEA https://www.swaploader.com/wp-content/uploads/2015/02/Cubic_Yardage_Chart.pdf

d

Estimated weights for Paper and Plastic are sourced from https://www.recycleok.org/wp-content/uploads/2012/04/Volumeweight-conversions.pdf

4.2.5

Finalize the Long-form Questionnaire

A sample questionnaire is provided in Appendix C that can be modified for each industry or business after
you learn specific details about how each manages its solid waste and recycling. You may find that after
testing your survey a few times, you can modify the questions or reorder them to create a smoother
meeting.
4.2.6

Review and Adjust

Be aware that the interviewee may not know all the answers the first time you ask. Develop detailed
contact lists of each interviewee or location containing business cards, email addresses, and cell phone
numbers. You may need to follow up after they research some costs and measurements. Decide which
questions are the most important to you, because it is inevitable that some questions will be skipped
because of time constraints or lack of engagement.

4.3

Step 3C: Analyze and Report Results

Once the baseline assessment methodology is complete, the data will need to be compiled, analyzed,
and reported. Depending on the methodology chosen, this may take a variety of different forms. However,
regardless of the method, information should be clearly documented and put into a technical
memorandum or report.
In your report, be sure to highlight the following:
•

Trendsetters (for example, international companies that are instituted best practices in all of their
locations)
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•

Newly discovered items or practices that were previously unknown to your agency (for example,
social service or religious organizations that are delivering edible foods)

•

New markets that have opened in your community or neighboring communities (for example, online
tools that have recently become popular, like FreeStuff, or resale businesses like Imperfect Produce
weekly produce delivery)

If a digital survey is conducted, note that the software produces a summary of results. Results of the
questionnaire can be typed into a spreadsheet with each response stored as a comma separated value.
A sample is provided in Table 4-13.
Table 4-13. Example Digital Survey Results
Questions
Does your facility throw away
nonperishable foods?
What quantity of nonperishable food
waste would you estimate your
business generates per week?

4-14

Restaurant A

Restaurant B

Hotel A

Hotel B

Grocery A

Grocery B

Yes

Yes

Unknown

Yes, from
the cafe

Yes

Yes

About a box

Just a few
items

Unknown

2 boxes
per month

3-4 pallets

1 pallets
per week
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5.

Use Baseline to Prioritize and Define Future Actions

The food waste baseline can help identify and prioritize what food waste reduction and diversion goals
are applicable for your community and can guide future planning efforts and system changes.

5.1

Identify Opportunities

Identify the largest waste streams, the bulkiest items, or the unique food wastes that your community is
already poised to address. Look for the low-hanging fruit and the easy wins. These can always be
leveraged and celebrated before tackling high-cost infrastructure or challenging legislation.

5.2

Identify Barriers

Barriers to a successful food waste initiative can be missing links in the food waste diversion system or
barriers to your community’s views on waste. Changing social norms is a long-term process, so focus
your efforts on the barriers can that easily be dismantled.
In your report, be sure to distinguish between and summarize the following types of roadblocks:
•

Institutional barriers (for example, legislation that works at cross-purpose or agency missions that
contradict)

•

Market barriers (for example, problems with the price of commodities, access to markets, or shipping
and transportation costs)

•

Data gaps

5.3

Celebrate Your Accomplishments

Don’t forget, reading this far in the guide, conducting your first survey, and writing your first report are all
accomplishments. The states with mature sustainable material management plans have been working for
decades, and they haven’t been doing it alone. Be sure to invite your advisors, community volunteers,
and business leaders to give advice and celebrate too.
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6.

Reassess Food Waste Generation and Diversion and
Track Progress

Future reviews will not occur without planning and budgeting for them in the future. Consider whether you
will need to start small and add metrics over time or choose to repeat a survey annually to garner a
reasonable assessment of changing perceptions. The approach that is best suited for your location is
dependent on a variety of location-specific, budgetary, and schedule-driven factors. For instance, if your
jurisdiction does not have large changes in business types from year to year, it may be more appropriate
to reconnect with the original businesses that were contacted in the baseline assessment rather than
doing a complete update of organizations.
Potential options for tracking progress and improving your process include the following:
•

Update the organizations in the food waste system
each year to track whether holes are being filled
(Appendix A).

•

Distribute the short survey to additional businesses
each year (Appendix B).

•

Repeat the long-form questionnaire with a mix of the
same and new businesses each year.

•

Create a new short survey that focuses on food waste
reduction perceptions and norms, which can be
deployed annually.

•

Add more metrics in the annual recycling rates report
each year, as resources allow. For example, metrics
can be changed when a food bank is created, a compost facility comes online, or relevant legislation
is passed.

•

Develop pilot projects to create case studies and form relationships with businesses that can be
coached.
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7.

Resources

The following sections present information relevant to food waste initiatives. Section 7.1 identifies
documents cited in the main text of this guide as well as general food waste assessment references,
while Sections 7.2 through 7.8 present additional resources organized by topic.

7.1
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7.2

ReFED

http://www.refed.com/ - Multistakeholder nonprofit that provides tools to calculate the return on
investment for certain infrastructure and promotes policy like sell-by date label standardization

7.3

Center for Food Loss and Waste Solutions

http://www.furtherwithfood.org – Virtual resource center

7.4

Hotel Kitchen

https://hotelkitchen.org/ - Nonprofit organization to cut food waste in the hospitality industry

7.5

Calculators

CalRecycle Business Group Waste Stream Calculator – Estimate food waste tonnage by industry
Saving Food Calculator – Designed for restaurants (note, in Euros)
Green Lodging Calculator – Designed for travel accommodations
RecyclingWorks Massachusetts - Estimate food waste tonnage by industry

7.6

Lean Path Inc.

https://www.leanpath.com/free-resources/ For-profit company that promotes food waste measure
techniques for proven operational savings

7.7

Business Opportunities

Imperfect Produce – Delivery service of ugly produce that otherwise cannot be sold at grocery stores
Toast Ale – Award-winning beer made from excess bread
Japan Food Ecology Center - Fermented liquid pig food manufactured from food waste
Renewal Workshop – Refurbished brand-name clothing
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7.8

Movies

Wasted! The Story of Food Waste. http://www.wastedfilm.com/
Just Eat It: A Food Waste Story. http://www.foodwastefood.com
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Appendix A. Preassessment Table
The following table is a template that can be used by communities to collect and summarize the existing
food waste reduction, collection, processing and disposal regime. The results will help frame the
remaining steps of the food waste assessment and the best-suited survey technique(s).

Existing Programs
Strategy
Source
Reduction/Prevention

(examples shown below)
Smaller portions, doggie bags, green banquets,
soup stocks, worker cafeterias

Existing Organizations
(examples shown below)
Identify the organization
implementing the strategy

Estimated
Tonnage
(tons per
year)

Environmental Protection
Agency offices
Local government departments
Local advocacy groups
Educators

Rescue – Edible

Edible food waste donation including excess raw
and prepared food
Confirm food categories with what local pantry or
shelter is equipped to receive or regulations allow

Recovery - Inedible

Shelters
Food banks
Food pantries
Informal arrangements

Inedible farm or prepared food for animal feed.
Includes preparation scraps, plate scrapings, stale
bread

Pig farms

Recovery – Industrial
uses, energy and
compost

Inedible farm, grocery or prepared food for energy
production includes spoiled produce, compostable
plastics, landscaping material, paper towels, coffee
grinds and filters, used vegetable oil

Biodiesel

End-product Markets

Places to sell or distribute food waste
remanufactured goods like compost/soil, beer from
bread, apple butter from bruised apples

Businesses

Food Waste Collection
for Disposal

Trucks

AX1128180746HNL
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Manufacturers
Airport & Cruise Ships

Compost site(s)
Anaerobic digestion

Onsite
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Appendix B. Short-form Questionnaire
The follow sample questionnaire could be deployed at no expense with Survey Monkey
(http://www.surveymonkey.com) to elicit interest from businesses that are open to further discussion or a
site visit.
[Greeting in other local languages] [The agency] is working on a Food Waste Prevention and Recovery
Assessment. Is your business interested in learning how to cut costs and protect our resources? This
data is for educational purposes only and will remain anonymous. At the end of this quick survey, we will
ask whether you want to learn more.
1) Type of Business
☐ Hotel/Travel Accommodations
☐ Restaurant
☐ Food or Drink Manufacturing
☐ Grocery Store
☐ Convenience Store
☐ Other ___________________
2) Does your business currently recycle?
☐ Yes ☐ No
3) What types of food and yard waste(s) does your business generate? Check all that apply
☐ Non-edible food waste – food scraps and trimmings
☐ Edible food waste – leftover foods, packaged, perishable foods
☐ Packaged food waste – nonperishable foods; excess expired or damaged cans/boxes of food
☐ Yard waste – grass clipping, dead brush, tree/hedge branches, flowers
4) Do you currently give away or donate edible foods?
☐ Yes ☐ No
5) Are you interested in giving away or donating edible foods?
☐ Yes ☐ No
6) What edible food materials could you donate if a program existed to accept them? _______________
7) What non-edible food or green waste could you recycle if a program existed to accept them?
_________________
8) Are you open to discussing your organic waste with [the agency] further? Please provide your number
or email address.
☐ Yes ☐ No
Phone: _________________
Thank you for your time today! [Message of gratitude in other local languages]
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Appendix C. Food Waste Assessment Questionnaire
The following long-form questionnaire is intended to collect data that will ground-truth calculations made
in Step 1 or supplement your understanding of the food waste system. It is most effective in person but
may be used on the phone.
Introduction
[The agency] is working on a Food Waste Prevention and Recovery Assessment project to better
understand the quantity of food waste, both edible and inedible that is generated in your community.
From each interview, we will capture quantities, barriers, motivations, and opportunities to understand
what resources and programs we could provide to help businesses like yours reduce food waste heading
to our landfill. The information shared will be kept confidential and will only be used by [the agency] to
improve data quality and inform our future investments in solid waste.
Do you have 15 minutes to go through some questions with me? Some questions may be difficult to
answer on the spot, so we can plan another time to follow up.
Name of interviewee, title ________________________
Email or phone for best follow-up contact _____________________________
Name of business ________________________
Owner________________________
# Employees ___________________
Average daily head count/entrée count _________
How is your trash stored? __________________
Who is your trash hauler? ___________________
How much does it cost? Is this by weight, flat fee, per pull, or included in rent?
Do you currently recycle? What items? _________________
If yes, who is your recycling hauler? ___________________
What do you do with your green waste/laws/shrubbery/trimmings? _________________
Do you currently give away or donate edible foods? Who picks up donations? ___________________
The following questions are about your business operations, the waste you generate, and current
recycling habits.
Operational Questions
1) Does your business operate seasonally or year-round? ☐ Yes ☐ No
2) If food waste collection were offered by your trash hauler, would you be interested in that service?
☐ Yes ☐ No
3) What percentage of your trash do you estimate is food waste and/or yard trimmings? Please clarify
whether you’re estimating by weight or volume. ___________
4) How many receptacles do you have inside the building for collecting waste? Are food materials mixed
into these receptacles or do you have any dedicated food material collection? _____________
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5) How many dumpsters/trash cans do you have outside your building? Is there any separation for
recycling and composting? __________________________
Nonperishable Food
Businesses may throw-away nonperishable or packaged good because of expiration dates, menu
changes, or the need to clear shelves.
1) Does your facility throw away nonperishable foods? ☐ Yes ☐ No
a) If yes, would you be interested to donate these items if it would available (e.g., if the agency
transported the goods for you)? ☐ Yes ☐ No
i)

What quantity of nonperishable food waste would you estimate your business generates per
week? _____________

b) If no, where are you donating/recycling expired nonperishable foods? _____________
Perishable Food
For this interview, perishable foods are preconsumer prepared foods, trim waste (trimming meat or
vegetables), overproduction, spoilage, or food wastes that have not reached the customer’s plate like
excess buffet food. It does not include front of house or food scraped from plates.
1) Does your facility have access to a local food rescue service that accepts prepared meals?
☐ Yes ☐ No
2) Do you have access to a local farm that accepts food scraps to feed animals? ☐ Yes ☐ No
3) Does your facility compost outdoors at your site? ☐ Yes ☐ No
a) If yes, are you willing to add food scraps to your composting system? ☐ Yes ☐ No
4) Do you have access to offsite composting? ☐ Yes ☐ No
a) If yes:
i)

Do your food scraps and storage capabilities meet the requirements of your local offsite
composter? ☐ Yes ☐ No

ii)

How much are you paid/do you pay per pound to dispose of compostable material? _______

5) Do you think that reducing your tonnage of food waste would reduce your annual hauling container
rental fee? ☐ Yes ☐ No
Yellow Grease
1) Does your facility produce yellow grease or waste vegetable oil? ☐ Yes ☐ No
a) If yes:
i)

What size is the vessel? _____________

ii)

How often do you get it picked-up? _____________

iii) What does it cost? _____________
Prevention
1) What do you teach your staff to do to prevent food waste? __________________________
2) What do you do that helps your customers prevent food waste? __________________________
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