	Hazardous Waste and Toxics Reduction Program


Strategy Development

Step 1 – What is my goal?  What reductions and cost savings do I want to realize?
Step 2 – Tracking 

Step 2a – Baseline Data: 
	
	Measure
	Cost
	What does this tell me?

How should it change?

	
	eg: volume, # of parts, ft3, hcf, etc.
	 raw cost or 

cost to track
	

	Water Use (hcf)
	
	
	

	Electricity Use (kWh)
	
	
	

	Natural Gas Use (therm)
	
	
	

	Wastewater (gallons)

Treatment and Disposal
	
	
	

	Dangerous Waste Sludge
	
	
	

	Production Factor
eg: labor hours, gross sales, 
	
	
	

	See Ecology Toolkit for Example Spreadsheet


Step 2b – Tracking Other Important Costs and Metrics: 
	
	Measure
	Cost
	What does this tell me?

How should it change?

	
	eg: volume, # of parts, ft3, hcf, etc.
	raw cost or

cost to track
	

	Environmental costs
	
	
	

	Chemical Use
	
	
	

	Training costs
	
	
	

	Labor Hours
	
	
	

	Quality / Reworks
	
	
	

	Production metric:
eg: Electricity per ft2 plated; labor hours per # of parts
	
	
	

	Flow rate of water into rinse tanks
	
	
	

	Conductivity of rinse water ((mho or (S)
	
	
	

	Other:.………    …xxx….
	
	
	

	Other:.……………….xxx.
	
	
	

	See Ecology Toolkit for Example Spreadsheet


Step 3 – How can I reach my reduction goals? (Refer back to goals)
Step 3a – Evaluate Your Opportunities:
	Currently Using
	Needs Improvement
	Sample Opportunities:

	
	
	Dragout Reduction 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Dragout Recovery Tank

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Drain Boards

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Hang Time

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Rack Parts for Optimal Dripping

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Splash Guards

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Decrease Withdrawal Speed

	
	
	Rinsing Techniques

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Multistage Counter Current Rinsing

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Reuse Rinse Water in Process Tank

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Rinse Over Heated Process Bath

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Sensor Devices in Rinse Baths

	
	
	Bath Maintenance

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Agitate of Rinse Tanks

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Electrowinning

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Filtration

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Heated Baths

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Ion Exchange

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Minimize Bath Concentration

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Normalize Bath Additions

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Remove Dropped Parts

	See Ecology Toolkit for Additional Opportunities


For more opportunities refer to:

	· Ecology toolkit
	· Vendors / Suppliers

	· Industry Associations
	· Internet


Step 3b – Best Management Practices (BMPs) To Help Stay In Compliance:
	Currently Using
	Needs Improvement
	

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Clean and Dry Floors

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Chemical Resistant Coating on Floors

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Leak Detection for Sumps

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Secondary Containment for Sumps

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Less than ½ “ of Liquid in Sump

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Logs (Treatment and Maintenance)

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Training and Contingency Plans

	See Ecology Toolkit for Additional BMPs


Step 4 – How will implementing change benefit my company? 
Refer back to your goals
Economic Analysis of Pollution Prevention Opportunities - See Appendix I

Risk Analysis - See Appendix II
Determine the Cost-Benefit Ratio for Intangibles  
· How much will each cost? 
The cost-benefit ratio can be incremental and thus very hard to quantify

· Will my environmental risk be decreased?

· Will my workers have a safer work environment?

· Will my grandkids think I was a hero for protecting the earth?

What payback period am can I tolerate? (eg: 1 year, 2 years, 3 years)

What’s the biggest bang for the buck?

What can I implement to recoup my cost of participation and implementation?
Example:
Cost: 

0.25 FTE = $10,000


Plumber for 100 hours = $3,000


Capital cost = $6,000
Benefit:
Save $15,000 in water per year



Save $2,000 in waste treatment cost per year

Payback:  1 year 2 months
Step 5 – How do I implement? 

If a process change is required, who needs to approve the change? 


Examples: process engineer, supplier, customer, management, line workers

Who approves capital expenditures? 

Which vendors do I need to contact?  See list of vendors on the toolkit
Who do I need to contact to be sure I am in compliance with all regulations?

Department of Ecology
Local Public Health
Sewer District
Air Authority
Others:_________________

Others:_________________

Who should be tracking performance measures?
What specific measures should they track?

Who needs to be involved to implement continually improvement?
Step 6 – How do I measure success? 

This is your opportunity to define your goals of participating today, and using cleaner production techniques to implement changes.  

Appendix I  

Economic Analysis of Pollution Prevention Opportunities
Economic analysis is used to determine whether it is desirable for a facility to implement an opportunity. An economic analysis involves identifying the costs and potential savings of a pollution prevention opportunity compared to those of a current practice.  In pollution prevention planning, an economic analysis is done when the decision whether to implement a pollution prevention opportunity depends on its economic benefit.  

Any method of economic analysis is acceptable, as long as it seeks to identify total costs.  Unlike other projects, pollution prevention may offer significant savings in the areas of regulatory compliance, waste disposal and treatment, insurance premiums, and other often-overlooked expenses.  Pollution prevention projects may also generate significant new revenues from recyclable materials.  WAC 173-307 specifically requires that the economic evaluation of pollution prevention opportunities must include compliance and oversight costs.

If you have any questions about performing an analysis, Toxics Reduction staff can be contacted at the Ecology's regional offices for assistance.  Other resources are also available to you, as noted at the end of this Appendix.

SUGGESTED STEPS FOR CONDUCTING AN ANALYSIS

1. Determine Whether an Economic Analysis is Necessary.  If a business decision has already been made to implement a pollution prevention opportunity, then it is unnecessary to analyze the project any further.  Direct your efforts to implementing it.  If a decision must be made to invest money in an opportunity or between several opportunities, then an economic analysis should be undertaken to identify all environmental costs.
2. Determine Potential Costs and Savings.  Identify costs and savings that result from changing a current practice.  The cost accounting system used at the facility (described in Worksheet D) should be able to provide the necessary data.   If necessary, best estimates can be used. Facilities should do their best to avoid prematurely dismissing an opportunity by making certain that all relevant costs and savings are considered in their analysis.  Table 1 of this appendix provides a list of important costs to consider when evaluating pollution prevention projects.  These costs should be considered for the current practice and each pollution prevention opportunity.  Annual costs should be evaluated for each of the first five years after an opportunity is implemented.

ADDITIONAL Resources

If you have any questions about performing a financial analysis, Ecology's Toxics Reduction staff can be contacted at the regional offices listed inside the front cover of this manual for free assistance.  Additional resources can be found on Ecology’s hazardous waste webpage at http://www.ecy.wa.gov/programs/hwtr/p2/index.html   (look for “Pollution Prevention”).

EPa offers free software for performing financial analysis of pollution prevention opportunities.  This software, P2Finance, is available from the internet at http://www.tellus.org/b&s/software/p2.html
	Typical Costs and Activities to consider in

Pollution Prevention Economic Analysis

	Usual Costs
	Compliance Costs
	Oversight Costs

	                           Current   Optional

                           Practice   Practice                   
Depreciable Capital Costs

Engineering
______
______

Procurement
______
______

Equipment
______
______

Materials
______
______

Utility 

   Connections
______
______

Site preparation
______
______

Facilities
______
______

Installation
______
______

Operating Expenses

Start-up
______
______

Training
______
______

Initial raw 

   materials
______
______

Raw materials
______
______

Supplies
______
______

Direct labor
______
______

Utilities
______
______

Maintenance
______
______

Salvage value
______
______

Operating Revenues

Revenues
______
______

By-product 

   revenues
______
______
	                               Current      Optional

                               Practice     Practice
Receiving Area

Spill response 

   equipment
______
______

Emergency

   response plan
______
______

Raw Materials Storage

Storage facilities
______
______

Secondary 

   containment
______
______

Right-to-know 

   training
______
______

Reporting and 

   records
______
______

Safety training
______
______

Container labels
______
______

Process Area

Safety equipment
______
______

Right-to-know 

   training
______
______

Waste collection 

   equipment
______
______

Emission control 

   equipment
______
______

Sampling and 

   Testing
______
______

Reporting and 

   records
______
______

Solid and Hazardous Waste

Sampling and 

   Testing
______
______

Containers
______
______

Labels and labeling
______
______

Storage areas
______
______

Transportation Fees
______
______

Disposal fees
______
______

Air and Water Emissions Control

Permit preparation
______
______

Permit fees
______
______

Capital costs
______
______

Operating expenses
______
______

Recovered materials______
______

Inspection and 

    monitoring
______
______

Recording and 

   reporting
______
______

Sampling and testing______
______

Emergency planning______
______

Discharge fees
______
______


	
Current
Optional


Practice
Practice
Purchasing

Product/vendor 

   Research
______
______

Regulatory 

   impact analysis
______
______

Inventory control
______
______

Engineering

Hazard analysis
______
______

Sampling and

    testing
______
______

Production

Employee 

    training
______
______

Emergency 

   planning
______
______

Medical 

   monitoring
______
______

Re-work
______
______

Waste collection
______
______

Disposal 

    management
______
______

Inspections and 

   audits
______
______

Marketing

Public relations
______
______

Management

Regulatory

    research
______
______

Legal fees
______
______

Information 

    systems
______
______

Penalties and 

   fines
______
______

Insurance
______
______

Finance

Credit costs
______
______

Tied-up capital
______
______


Appendix II

Risk Analysis

As an adjunct to economic analysis, it is important to account for risks or potential liabilities when evaluating pollution prevention opportunities. There are no standards or widely recognized methods for doing this, as the estimates of potential liability depend on many assumptions. It is not required that potential financial liabilities related to the use of hazardous substances or the generation of hazardous waste be quantified. They should, however, be considered.

To make a decision about whether to implement a pollution prevention opportunity, it is usually sufficient to compare the relative risks of the current practice and the opportunity. A simple scoring system allows one to identify whether the risks would increase, decrease or shift if the opportunity is implemented.

The following form may be used to help compare and analyze relative risk. The number of risk factors, and the scoring weights, are deliberately kept small to make the form easy to use.  Facilities should decide what additional factors are important to their decision-making, and include them as well.

The results of your risk analysis and economic analysis (See Appendix II) will be reflected on Worksheet H.

	Risk Analysis

	Current Practice
	Risk Factors
	Pollution Prevention

Alternative

	Name:


	
	Name:

	
	Property contamination
	

	
	Accidents
	

	
	Health effects
	

	
	Compliance violations
	

	
	Disposal liability
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Total Risk Score
	

	

	Score System

Low  =  1             Medium  =  3             Unknown  =  3             High  =  9


Note:


Italicized costs are especially important to include in an economic analysis
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