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Susquehanna County 
Commercial Waste Audit/Recycling Program Implementation Guide

Introduction

This Waste Audit Guide is designed to help those conducting waste audits, whether employed by a business or institution, or the County, to identify ways to reduce waste – by recycling and generating less waste in the first place.  This Guide contains the following:

Information regarding how to assess the waste stream;

· Tips regarding how to develop an effective recycling/waste reduction program;

· How to develop an effective program;

· How to promote successes; and

· Worksheets to further guide the process.

Assessing the Waste Stream

A waste assessment is an organized study of a business’s waste stream.  The waste assessment will provide baseline information about a business’s purchasing, waste generation and waste management practices.  This data will be useful in developing a strategy for waste reduction and identifying problem wastes to be targeted for reduction and recycling.  Knowing the volume and type of recyclable material generated is also important when contacting recycled material buyers.

An effective waste assessment includes one or more of the following tasks:

Analyze Facility Records

A thorough examination of certain records can reveal sources of waste that may not be apparent.  Specific records to analyze include:

· Purchasing and inventory records: look for duplicity in purchasing and over-ordering of dated material; look for over-packaging and opportunities to buy non-dated material in bulk.

· Equipment service contracts and repair invoices: identify equipment that is not operating efficiently and possibly generating excess waste.

· Waste hauling and disposal records and contracts: these records will show the amount of waste disposed and disposal charges.  Examine twelve month’s worth of records to identify any fluctuations in the amount of waste generated over a year.  Worksheet A will aid in calculating disposal costs.

· Contracts with recycling facilities and records of recycling revenues and expenditures: take note of the amount and types of material recycled and any changes in charges or revenues.

Characterizing Waste Flows

The County should assist businesses in conducting a “walk through” of each area of the business and take notes of the following:

· The types and amounts of waste being produced;

· Waste-producing activities and equipment;

· The flow of waste through the facility;

· The layout and operation of departments;

· Existing space and equipment that may be used for storage, processing recyclables, and other activities associated with the waste reduction program;

· Any current waste reduction efforts;

· Additional information gathered through discussions with supervisors and employees.  Make a special point to talk with housekeeping or cleaning crews, as these employees often have an accurate picture of the waste generation situation; and,

· Status of dumpsters and compactors.  Specifically, are these being hauled away full or partially empty?

A process flow diagram is particularly useful in identifying areas for waste reduction.  In theory, the weight of all material entering a process should equal the weight of material leaving the process.  Document the material entering the organization by using purchasing and inventory records.  Identify all outputs, including products, by-products, materials recycled and waste disposed.  The process flow diagram can identify the areas of the operation which need the most attention when starting the waste reduction and recycling programs.

Performing a Waste Sort

A waste sort is the physical collection, sorting and weighing of a representative sample of a business’s waste.  A waste sort gives a more precise picture of the types and amounts of waste being generated by an organization.  The waste sort can be as simple as the County or business obtaining a sample of the mixed waste stream (i.e. several bags from each department) and sorting it into categories (e.g. office paper, cardboard, glass, metal, etc.).  Each category is then weighed to obtain percentages of the waste stream.  The County may also target one specific department or material.  For example, all office paper waste could be separated for a week and the County could extrapolate the volume to estimate how much is discarded in a month or year.  Materials are often further grouped within each category.  In the case of a paper sort, materials may be subdivided into high-grade, low-grade, newsprint, magazines and others.  See Worksheet B for more information on performing a limited waste sort. 

A crucial factor in conducting an effective waste sort is assuring that the sample is representative.  The County should assess all variables affecting waste generation.  Waste generation may vary with seasonal, operational or environmental factors.  If the potential exists for a high degree of inaccuracy, a multi-day sampling may be necessary.  Daily, weekly and seasonal operational variations that affect waste generation must also be considered.  The data gathered through the waste sort will be used as a basis for decision making and program evaluation.  An inaccurate sample can result in skewed calculations of waste generation, waste composition and waste removal costs.

Developing an Effective Program

There are steps the County should take when designing a waste reduction program for businesses.  These objectives include:  set realistic goals, generate strategies, evaluate options, motivate and train employees, and monitor results.  Each of these elements is important to successful waste reduction programs, but the relative importance of each will vary based on the business’s size, personnel, flexibility, and other underlying factors.

Step 1:  Set Program Goals

Goals set by the County and/or the business waste reduction team will provide a framework for program evaluation and specific waste reduction efforts to follow.  Preliminary goals should be flexible and subject to reexamination and adjustment as needed.  Some suggestions for developing goals are:

· Set waste reduction goals for both the business as a whole and for individual departments, if applicable;

· Make sure goals are compatible with the overall goals of the business;

· Ensure that goals are measurable; and,

· Ensure that goals can be achieved with available resources, personnel and time.

Step 2:  Generate Strategies

Using the information gathered through the waste assessment results, the County and the business waste reduction team should hold a brainstorming meeting to generate ideas to reach waste reduction and recycling goals.  Ideas should also be solicited from other managers and employees.  

Step 3:  Evaluate and Choose Options

After all the potential waste reduction and recycling options have been identified, the County and the business waste reduction team should evaluate the options based on the business’s reduction and recycling goals.  Some other areas to consider when reviewing reduction or recycling possibilities include:

Technical Considerations


· Effect on product or service quality and product marketing;

· Operation and maintenance requirements;

· Compatibility with existing operations;

· Equipment requirements; and

· Space or storage requirements.

Economical Considerations

· Potential to reduce waste removal (hauling) costs;

· Reductions in purchasing costs;

· Implementation or start-up costs; and,

· Revenue from sale of recyclables.

Effectiveness and Impact on Business Environment

· Potential to reduce waste generation;

· Potential to increase recycling;

· Effect on community relations, employee morale and environmental awareness; and,

· Implementation feasibility and timeframe.

The relative importance of various evaluation criteria for reduction and recycling ideas will change according to the goals of the waste reduction program.  Immediate cost effectiveness may not always be the key factor in selecting waste reduction strategies. For example, the County should examine and identify the long-term economic effects of reduction strategies while weighing start-up costs.  The measure may result in impressive cost savings or improved productivity over several years.  Impacts on other factors such as employee morale and community relations may be equally important and must also be examined along with financial considerations.  Worksheets C and D will aid in evaluating the cost effectiveness of each option.

Tips for Implementing A Successful Program

Containers and Container Locations

Bins for collecting recyclable materials should be placed in accessible locations (small bins at each workstation are ideal for an office environment).  The waste assessment or informal evaluation will identify areas in the business that generate large and small amounts of material.  This will dictate the size of collection bins or containers needed in those areas.  Many of the recyclers or haulers will provide containers as part of their services.

Employees can be asked to empty their small workstation containers into large, centrally located collection bins, or cleaning staff may be required to empty recycling containers when trash receptacles are emptied.  The waste reduction team should brainstorm ideas for effective recyclable collection methods.

Contamination of Material

A common pitfall of newly implemented reduction and recycling programs is contamination of recyclable materials with non-recyclable waste.  Continuing education and awareness campaigns are the best solutions to the problem.  Recognizing contamination as a potential problem during training and program development can minimize the problem

Step 4:  Educate Employees

The County can assist the waste reduction team build employee enthusiasm for the waste reduction and recycling programs by distributing or posting an announcement from the top management stating their full support of the effort.  This statement will impress upon employees that waste reduction and recycling is a high priority for the company.  The management announcement should:

· Introduce employees to waste reduction;

· Explain how waste reduction and recycling can benefit the employee, the company and the environment;

· Outline the design and implementation stages of the program; and,

· Provide the team leader’s name and encourage employee suggestions.

Seeking employee input from as many sources as possible can also build program support.  Memos, updates and announcements should be posted regularly and in a centralized location(s).  At the same time, employees should have various opportunities for involvement.  Monthly or other regular meetings, suggestion boxes, e-mail communication, and informal surveys are some possibilities.  If action is taken as a result of employee input, recognize the source and encourage others to participate.

The waste reduction or recycling programs will almost certainly require the efforts of numerous employees outside of the waste reduction team.  At the least, employees will need to change some daily habits.  Employees most affected by the program will need to be trained and kept informed of changes.

Step 5:  Monitor Results

The County should encourage the business to monitor the program results to eliminate problems and to quantify successes.  Mechanisms to track a recycling program include:

· Comparing waste hauling records from prior to the program to hauling records after implementation of the program to demonstrate waste reduction and cost savings;  

· Asking recycling companies to provide monthly weight reports of material recycled, and the County should compare these reports month to month to monitor changes in the amount of material recycled;  

· Checking dumpsters for accidental disposal of materials that should have been sent to recyclers; and,

· Tracking of statistics such as decreases in landfill material, avoided hauling costs, recyclable revenue, and employee participation.

.

Promoting Success

Internal Communications

The employees that make waste reduction programs work should hear about the successes.  The County should encourage businesses to announce program accomplishments to build enthusiasm for the program and boost employee morale.

When giving numbers and statistics, help employees understand the environmental and business significance by relating numbers to tangible materials.  For example:


Award Programs

The County may also want to work with the businesses to recognize individual employees and departments.  Perhaps departments exceeding targeted participation or recycling rates receive a catered lunch or some other small token of appreciation.  Individual awards could include a certificate, plaque, a “We Recycle” t-shirt, a pass to a local entertainment event or restaurant, a half day off, or any other small recognition.  It is important to make the awards program a secondary motivation for participation.  Employees should be motivated to participate primarily because it is good for the company, the environment, and themselves as employees and citizens.

Table 2 lists 478 businesses and industries located in Susquehanna County according to data obtained from the Northern Tier Regional Planning and Development Commission.  This information can be used to direct-mail recycling program information to the targeted businesses and industries.

1.1 Worksheets

The worksheets contained in this guide are designed to help businesses and institutions think about their current waste disposal practices, costs associated with those practices, and potential to divert some of the disposed waste via waste reduction or recycling efforts.  The worksheets included below are:

· Worksheet A: 
Calculation of Disposal Costs;

· Worksheet B:  Conducting a Waste Analysis;

· Worksheet C: Evaluating the Costs of a Waste Reduction/Recycling Program; and

· Worksheet D: Calculating Avoided Disposal Costs.

1.2 Worksheet A:  Estimating Disposal Costs

Off-Site Waste Removal

A.  Name of waste removal company _____________________________________

       Telephone number _______________ Date contract expires_________________

B.   Removal Schedule

       Number of times _______________ 
Per (day/week/month/other) ________________

       Days of week __________________      Time(s) of day ___________________________

Choose one of the following equations (C1, C2 or C3):

C1.  Waste removal charge (If charged as flat fee or part of rent)

         ________________ X   ___________________ =    ___________________________

            Waste removal fee
              Number of Times per Year
            TOTAL WASTE DISPOSAL
C2.  Waste removal charge (If charged by weight or volume)

         ________________ X   __________________   =    ________________________

         Waste removal charge 
Number of units of waste             Annual waste removal charge 

            per unit of weight 
               removed of waste (from




            or volume
                              receipts or call haulers) 




         If applicable, add:

         ________________ X    __________________ =     ________________________

           Hauling container(s)
   Number of time periods
            Annual container cost

           rental fee per 

    per year

           time periods
         ________________ +
  __________________ =    ________________________

           Annual Waste Removal
  Annual Container Cost

Total Waste Disposal Cost
           Cost

C3.  Waste removal charge (If charged per pull)

         ________________ X     __________________ =    ________________________

           Charge per pull
       
  Pulls per year

           Annual waste pulling charge

         If applicable, add:

         ________________ X     __________________ =   _________________________

           Hauling containers(s)
  Number of time

          Annual Waste container rental cost

           rental fee per time

  periods per year



           period

         ________________ X     __________________ =   _________________________

         Annual waste

   Annual waste

          Total Waste Disposal Cost
           pulling charge

   container rental cost

1.3 Worksheet B:   Conducting a Waste Analysis

The following are two options for estimating the types and quantities of materials in a company’s waste stream.  This knowledge will aid you in targeting materials for recycling and reduction and in contacting recyclers.

1.4 Method I

This Method involves visually monitoring the dumpster each day and keeping track of the following:

· What materials are visible in the dumpster?

· What materials take up the largest volume in the dumpster?

· How full is the dumpster?
If the majority of a company’s waste is placed in garbage bags before disposal, have cleaning staff use different colored bags for each area.  For example, put the waste from the offices in clear bags, the cafeteria waste in white bags, the restrooms’ in blue bags, the production waste in black bags, etc.  This will help to identify the areas which are generating the most material.  Then, walk through those areas to see what is being thrown away.  In the above example, we could assume that the clear bags contained primarily office paper.

1.4.1 Waste Analysis Estimation – Method 1


Day observed ___________________


How full _______________________

	Materials Visible
	Estimated percentage of waste stream

	_____________________________
	_______________________________

	_____________________________
	_______________________________

	_____________________________
	_______________________________

	_____________________________
	_______________________________



Color of bag                # in dumpster
          Type of waste generated in the designated area


____________         ____________
          __________________________________


____________         ____________
          __________________________________


____________         ____________
          __________________________________


____________         ____________
          __________________________________


____________         ____________
          __________________________________

--------------------------------------------------------------------------------------------------------

Worksheet B Methods (continued)

1.5 Method 2

This method provides a more accurate estimation of the quantity of material in the waste stream.  Place a container near the dumpster or in a central location and designate it for your targeted material.  Notify all employees that, for a specified period of time, all of the targeted material will be placed in this container rather than the dumpster.  With certain materials, such as OCC, it may be possible to have one employee or the cleaning staff segregate the material.  For other materials, such as office paper, all employees will need to be involved.  Note that  the container must be under shelter.

Continue the sort for at least two weeks.  At the end of the specified time period, record the quantity of material accumulated.  Contact the local recyclers listed in the back of this guide to find one that will pick up or allow you to drop-off the sorted material for recycling.

1.5.1 Waste Analysis Estimation – Method 2

Material sorted  _________________
Time period sorted  _____________________

_________________cubic yards
x 
__________________________
=
_________________cubic yards
Size of containers


Number of containers

Amount sorted

(_____________________pounds      _
___________pounds)
      X 
____________ =
___________pounds_

Weight of full


Weight of empty

Number of

Amount sorted

Container


container

containers



Extrapolate this amount to a month or year.  This information will be extremely useful when contacting recyclers and determining the cost-effectiveness of your recycling program.

(____________________pounds       (
________________)           X
52 weeks/year   =       ___________pounds_
Amount sorted
          

Number of weeks




Targeted material





Of sort





discarded

per year

1.6 Worksheet C: Evaluating The Costs of a Waste Reduction or Recycling Program

1.7 Monthly Program Costs

Additional labor (cleaning/maintenance staff)  ---------------------------------------$  __________

Additional energy requirements  --------------------------------------------------------$ __________

Transportation  ----------------------------------------------------------------------------$  __________

Additional space requirements  ---------------------------------------------------------$  __________

Education/promotion  --------------------------------------------------------------------$  __________

Record keeping  ---------------------------------------------------------------------------$  __________

1.7.1.1 START-UP COSTS (AMORTIZED MONTHLY)

Containers  ---------------------------------------------------------------------------------$ __________

Equipment (if any)  -----------------------------------------------------------------------$  __________

Other  ---------------------------------------------------------------------------------------$  __________

Total Program Costs  -------------------------------------------------------------------$  __________

1.8 Monthly Program Savings and Revenues

Avoided collection/disposal costs (See Worksheet D)  -----------------------------$  __________

Decrease in new material costs  --------------------------------------------------------$  __________

Revenues from sale of recyclables  ----------------------------------------------------$  __________

Avoided purchases  ----------------------------------------------------------------------$  __________

Avoided labor (cleaning/maintenance staff)  -----------------------------------------$  __________

Total Program Savings/Revenues  ---------------------------------------------------$  __________

(Total Program Savings/Revenues – Total Program Costs)  ------------------- 
       $ __________

1.9 Worksheet D: Calculating Avoided Collection/Disposal Costs

Material targeted for recycling or waste reduction___________________________________

Approximate percentage of waste stream__________________________________________

1.10 By Volume

Use this formula if you used a visual estimate of the waste stream of if you calculated volumes in the waste sort.

________________     X     ______________________     =     ________________________

% of material


Total cubic yards disposed


Targeted for


(by visual estimation

(ex.: 4 cubic yard dumpster emptied
diversion


or sort)



3 times per week = 12 cubic yards







or 48 cubic yards per month.)



cubic yards
  X                          70%**

           =     

cubic yards

Targeted for diversion






  Expected diversion



cubic yards
(        __________________________        =     


cubic yards

Expected diversion

Total volume of all waste disposed

Percent of Waste











Stream Diverted

1.11 By Weight

Use this formula if you calculated weight in the waste sort and if your hauler will provide weight slips for your dumpster.

_________________pounds
x
70%**  
                    =    
____
________________pounds

Pounds of material





    Expected diversion

Discarded per year

(Worksheet B)

_____________pounds
(     __________________________   =   ___________________________

Expected diversion
        Total volume of waste disposed          Percent of Waste Stream




        (provided by hauler)

            to be Diverted
     **To be conservative, assume that you will divert 70% of the target material.

Depending upon the amount of material diverted from the waste stream, a business may be able to save money by reducing the frequency of pulls or by reducing the size of the dumpster.  The County should encourage entities to ask their waste hauler how much disposal costs can be reduced if the waste stream is reduced by the percent estimated above.




Tons of paper reduced x 17 = Number of trees saved


------------------------------------------------------------------------------------------------


Tons of paper reduced  x   7,000 = Number of gallons of water saved


------------------------------------------------------------------------------------------------


Tons of waste reduced x 3.3 = Number of cubic yards of landfill space saved









