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1.0 Introduction

Sandia National Laboratories, New Mexico (Sandia/NM) has successfully developed and

implemented a chargeback system to fund the implementation of Pollution Prevention activities.

In the process of establishing this system, many valuable lessons have been learned. This paper

describes how the chargeback system currently functions, the benefits and drawbacks of

implementing such a system, and recommendations for implementing a chargeback system at
other facilities.

2.0 Development and Current Operation of the Chargeback System

At Sandia, all costs associated with the collection, treatment, storage and disposal of hazardous

waste are covered by funds provided directly by the Department of Energy (DOE). Furthermore,

although planning and reporting on pollution prevention are directly funded, no direct funds are

available for implementation.

The initial goals in establishing a chargeback system were to create 1) funding for pollution

prevention implementation, including specific pollution prevention projects; and 2) awareness on

the part of the line organizations of the quantities and types of waste that they generate, thus

providing them with a direct incentive to reduce that waste.

The chargeback system inputs waste generation data and then filters and sorts the data to serve

two purposes: 1) the operation of the chargeback system; and 2) the detailed waste generation

reporting used for assessing processes and identifying pollution prevention opportunities. The

chargeback system operates in the following fashion.
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1. Disposal Request Form. The procedure is initiated when any process generates a

chemical waste. The waste generator fills out a chemical waste disposal request

(CWDR) form and notifies the waste management organization. The CWDR form

includes the case number to be charged.

2. Waste Pick Up. Waste management personnel enters the information from the CWDR

into its data base. The waste is picked up and labeled with a bar code. Waste

identification codes are assigned, and the waste amounts are converted to kilograms if

necessary using a set of consistent conversion factors.

3. Electronic Data Transfer. At the end of each month, the Pollution Prevention

Implementation Center (PPIC) administrator retrieves the information on all waste

picked up and coded during the previous month from the waste management

organization.

4. Data Filtering. PPIC computers filter the data to extract waste generator identification,

case numbers, and waste description information. All of the transactions are then

priced. Originally there was a flat fee of$11/kg for all waste. Recently, a graduated fee

schedule was implemented: $8/kg for regulated waste, $5/kg for non-regulated waste,

and $2/kg for recycled waste.

5. Financial System. The information is electronically transterred to the financial system

at SandiaJNM. The financial system then generates a chargeback to the waste

generator's case number and a credit of equal amount to the Pollution Prevention

Program case number.

6. Reports to Generator. The PPIC administrator generates a set of reports that tallies the

amounts and types of waste generated and the resulting chargebacks assessed for each

generating organization. These reports are distributed to the line organizations

quarterly. One of the most useful aspects of these reports is their flexibility, which is a

result of using several different sorting and summing/rollup schemes based on the

SandiaJNM organization chart.

There are four different database systems involved in the transfer of data, each of which must be

kept consistent with the others. To ensure this consistency, all changes to the data are made first

at the source, that is, at the hazardous waste organization's hardcopy records and database,
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followed by changes to the other databases. Thus, there can be no conflicts between the disposal

requests received and electronic information held by the hazardous waste organization, PPIC, or

the financial system.

Approximately 10% of the funds from the chargeback system are used for maintenance of the

system. Originally, the majority of the funds were used to fund a network of 60 representatives

from the line organizations for up to one third of their time to perform Pollution Prevention

Opportunity Assessments (PPOAs) and to serve as a communication link between the line

organization and the Pollution Prevention Program. Now, after the first year of the chargeback

system and this network of representative have been in place, nearly all of the PPOAs have been

completed and require only updates as needed, and another existing group within Environmental

Safety and Health (ES&H) that works directly with the line on a day-to-day basis has been

identified to serve as a communication link. The funds are being redirected to serve the current

needs of pollution prevention implementation:

• Pollution Reduction Group. This group works directly with line organizations to

assess their processes. Activities include updating the PPOAs if necessary, followed by

identifying pollution prevention opportunities, and providing assistance in

implementing these opportunities. The chargeback funds the labor costs for the team

members, whose primary responsibilities are related to implementation. The labor costs

for the team members involved in planning are funded directly as part of the DOE

Environmental Restoration and Waste Management Program.

• Pollution Prevention Team. The Pollution Prevention Team is a multi-disciplinary

team composed of representatives from the line organization, and works on specific

issues related to pollution prevention and implements various projects. The Team takes

the lead in initiating events and programs with line organizations, and creates and

oversees various ad hoc groups formed as needed to implement these programs. The

chargeback funds the labor costs for the team members from waste generating

organizations, as well as the implementation costs of specific projects.

o Pollution Prevention Projects. Various pollution prevention projects have been

funded by the chargeback. Some of these projects have been identified during a PPOA;

others have been developed independently by the line organizations.
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• CFC Group. The Chlorofluorocarbon (CFC) Elimination Coordination Group, one

example of a specific project organized by the Pollution Prevention Team, works to

coordinate the elimination of CFCs at Sandia/NM. The chargeback funds the labor

costs for this group.

• Awareness Activities. Various awareness activities for pollution prevention are funded

by the chargeback. Examples include the development of brochures and other

informational literature for distribution to Sandians. In addition, the P2 Program has

taken the lead in initiating an Earth Day Festival. The focus for the first Earth Day

Festival at Sandia/NM in 1994 was multimedia environmental protection.

3.0 Benefits of a Pollution Prevention Chargeback System

There are many benefits to implementing a chargeback system:

Provides needed funding. The chargeback system is a significant funding source for the

implementation of various pollution prevention activities, including general implementation

activities (described above), as well as specific pollution prevention projects. In the first year of

implementation of the chargeback system at Sandia/NM, 12 specific projects were funded, for a

total ongoing savings in waste of approximately 2,600 kg/yr thus far (some projects are still in

the implementation stage and their savings in waste have not been included). These projects

. have ranged in level of funding from $1,750 to $30,000, and have included such projects as

purchasing renewable batteries to replace one-time-use batteries, performing precise

measurements of conductivity of a mercury-oil bath in order to allow less frequent change-outs,

and setting up and testing a still to recycle acetone used to clean parts.

Awareness. Line organizations are much more aware of the quantities and types of waste that

they generate. The monthly waste generation reports provided to all generators offers an easy-to-

read summary of all wastes for that organization. In many cases, managers for line organizations

were previously unaware of the magnitude of certain waste streams, particularly if a process had

undergone a change.

Incentive. Line organizations now have a direct economic incentive to reduce waste. This

incentive supplements and reinforces more indirect incentives such as regulatory compliance and

the natural desire to limit impacts to the environment. This direct incentive has caused line

organizations to implement pollution prevention options even without further assistance by the
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Pollution Prevention Program. Although it is difficult to determine the proportion to which

wastes have been reduced due to actual pollution prevention efforts or because of overall

reductions in process operations, the waste generation at Sandia/NM in the first year of the use of

the chargeback system was reduced by approximately 30%.

Anecdotal evidence also shows that the chargeback system has caused pollution prevention

efforts to increase. In a number of cases in the early stages of a PPOA, it has been found that

pollution prevention activities have recently been initiated, which according to the line

organizations, can be attributed to the chargeback costs. In one case, a generator sent oil-

contaminated water to the hazardous waste facility whenever there was equipment failure

causing overflow to a holding tank. After the chargeback was instituted, the generator installed a

coalescer and filters to separate the oil from the water allowing most of the oil to be recycled

back into the system. The waste generated was reduced from approximately 8,000 kg/yr to 350

kg/yr. In another case, a generator installed filters to increase the life of a kerosene-based

solvent, for a reduction of kazardous waste from approximately 1,000 kg/yr to 250 kg/yr, and

also installed filters to enable the reuse of lead-contaminated rinse water, for a reduction of

hazardous waste from approximately 8,000 kg/yr to 4,000 kg/yr.

Economic basis for process changes. The presence of the chargeback provides an economic

basis for making decisions concerning pollution prevention options. In some cases, line

personnel can more easily justify to their managers the purchase of equipment for implementing

a pollution prevention option if that purchase price will be paid back within, for example, one

year, due to savings in the chargeback costs (for a fast return on investment). In other cases, a

cursory look at the savings to an organization in chargeback costs may prevent that organization

from pursuing an ill-advised pollution prevention option if the return on investment is too long.

An example might be where the purchase price of equipment would be recouped after, say, thirty

years (perhaps long after the process is being used); this option would probably not be the best
use of limited resources.

Equitable cost allocation. The chargeback system allocates pollution prevention costs equitably

by charging generators based on their waste generation quantities. Conversely, funding is

allocated equitably because some of the money is used for overall pollution prevention

implementation efforts which benefit all organizations, and the funding for specific projects

generally goes to the organizations who are most proactive and aggressive in implementing

pollution prevention efforts.
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4.0 Disadvantages or Limitations of a Chargeback System

There are several potential limitations of implementing a chargeback system:

Misplaced emphasis. Some people have spent too much time trying to "beat the system," _,hat

is, figure out ways of reducing their particular costs without actually reducing waste, instead of

focusing on the real goals of pollution prevention. This may have been exacerbated in part

because the initial pollution prevention chargeback price set was high ($11/kg).

Emphasis on chemical hazardous waste only. As it is presently arranged, the chargeback

system at Sandia/NM only charges generators for chemical hazardous waste. Charging only

hazardous chemical waste does not create an incentive for people to minimize air emissions,

wastewater discharges, or radioactive waste.

Capital expenditures not funded. Funds from the chargeback system cannot be used for capital

equipment purchases. For the part of the funds used for specific pollution prevention proposals,

this limits the funding to be used for labor or for supplies that cost less than $5,000. In some

cases, this prevents PPIC from funding worthy and cost-effective projects.

5.0 Recommendations for Implementation of a Chargeback System

From reviewing the development and implemi,,ltation phases of the chargeback system at

Sandia/NM, several lessons have been learned in how to implement such a system. Some of

these lessons learned are based on the recognition that certain steps taken were key to the

successful implementation of the chargeback system, while others are based on problems

encountered or mistakes made during implementation at Sandia/NM. These various lessons

learned have contributed to several recommendations for the implementation of a chargeback

system at other sites:

Ensure pollution prevention infrastructure is already established

Establish an effective Pollution Prevention Program, with tangible results or clear progress

towards making tangible results, before implementing a chargeback system. The basic

infrastructure for pollution prevention should be in place so that money obtained through the

chargeback system can be effectively used. There should be clear guidelines established of how

the chargeback revenues will be spent. Most people in line organizations are supportive of
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pollution prevention effo;ts, as long as they feel that concrete results, rather than just the creation

of more paperwork, are achieved. In addition, there should be concurrent planning for

establishing a comprehensive information management system from procurement to disposal of

chemicals. Some parts of this comprehensive tracking system should already be in place before

establishing a chargeback system (see below).

Get upper management approval

Get all required approvals from high levels within the facility/organization before working out

the details of implementation. It is imperative that support from upper management be

monolithic, that is, that all of upper management support the chargeback system, including

management responsible for ES&H as well as management responsible for line organizations. If

disagreements arise later between the Pollution Prevention Program and line organizations, these

disagreements will (because of upper management prior support) only be about the nature and

means of implementing the chargeback system, rather than whether it should be implemented at

all. After approvals are obtained, begin to develop a more detailed plan for integration with the

hazardous waste tracking and the financial accounting systems. As part of the development,

involve representatives of line organizations for their feedback and, where appropriate, assistance

in implementation.

Ensure tracking system Jbr hazardous waste is in place

Ensure that there is a system in place for tracking hazardous waste according to the generating

organization. The system must capture information on the quantity and type of waste and the

organization number and charge code that generated the waste. Ensure that there is buy-in and

cooperation for the charge-back system by the "owner" of the hazardous waste tracking system.

Ensure financial system is in place

Ensure that there is a financial system in place for tracking money from one organization (or case

number) to another, and that there is buy-in and cooperation for the charge-back system by the

"owner" of this system. Ideally, there should already be a facility-wide center (at Sandia/NM,

called the Service Center) or similar arrangement whereby line organizations are charged for

various overhead expenses. If there is not such a Service Center, one can be created in

cooperation with the financial organization, but additional time must be allowed.
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Establish system for integrating databases

Be sure that you understand the various databases involved in transferring information, and have

the proper personnel to be able to integrate these databases (i.e., make them "talk to one

another"). The databases may work with different data formats and operating systems (as is the

case at Sandia/NM), thus requiring the writing of unique code to convert data between formats.

Establish a system for making changes in the various databases that is clear and consistent. In

general, it is best to have all changes originate at the source of the information, which is the

hazardous waste organization. Changes to other databases are then made, so that information

contained in all databases is the same.

Consider linking the chargeback to chemical purchases

By linking the chargeback to chemical purchases, other pathways such as air emissions and

wastewater discharges can be incorporated into the system. This approach, although not

currently used at Sandia/NM, would provide an incentive for generators to minimize these

pollutant sources as well.

Allow funds to be used for capital expenditures

If possible, set up the chargeback system so that money generated can be used for capital

expenses, as well as other types of expenses, to provide the flexibility required to implement the

entire program.

Establish consistent pricing procedures

Establish _ and consistent protocols for addressing variations in the charges before actual

implementation of the system (including who will make decisions, and what the basis for those I
decisions will be). Particular care should be taken when addressing situations where the actual

generation of waste is performed to reduce energy costs or handle waste properly. The guiding

principle in making pricing decisions should be achieving the ultimate goal of minimizing wastes

and reducing impacts to the environment, along with a good dose of "common sense." Issues to

be addressed would include charges for historical waste, such as waste from Environmental

Restoration activities, and wastes charged to one organization/department from activities that

actually benefit groups throughout the facility (e.g., facilities organizations that replace
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fluorescent bulbs for the entire facility may not be willing or able to bear the entire chargeback

cost, even though it is most efficient and safest for them to handle all waste bulbs).

Publicize, publicize, publicize

Publicize the implementation of the chargeback system well (even more than you might think

necessary!). Include information on why a chargeback system is being implemented, how the

system works and what is required of generators, what the funding will be used for, and how it

will benefit both the individual organizations and the broader environment. In addition, this is a

good time to reinforce information about the consequences of improper disposal, as well as

proper procedures related to recycling and treatment options. Give the line organizations at least

several months notice before implementing the chargeback system to allow adequate time to

budget for the added expenses. For logistical and reporting reasons, begin the chargeback at the

start of a fiscal year.

6.0 For More Information

For more information concerning the chargeback system at Sandia/NM, or other aspects of the

Pollution Prevention Program, please call the Infoline at (505) 848-0500.
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