Substance Flow Analysis for
Local Governments

A Tool to Help Reduce and Manage
Toxics

Sustainable Skylines March 2009



Objective

To define substance flow analysis

To help municipal workers and decision-
makers assess why and how they might
apply chemical flow analysis

To outline how a municipality can begin to
develop a substance flow analysis
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Issue

Chemicals in Municipalities

¢ Each day, many potentially hazardous substances are
created, used, generated, or transported through our
communities

A Possible environmental and health effects

Why should local governments get involved ?
Local governments:

¢ Are often users of potentially hazardous substances and
generators of potentially hazardous waste

c Are most familiar with local issues, sources of data, and
community stakeholders

A win-win opportunities for pollution prevention
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Substance Flow Analysis

What is an SFA?

clncludes the O6fl owsd and
substances

flows = the movement of potentially hazardous
substances or hazardous wastes from one physical
location to another

¢ Inputs, outputs, and transformations

stocks = the quantities of hazardous substances
and hazardous wastes present in community
facilities

A stock and flow information allows stakeholders to develop an

understanding of the roles substances play in their community, based on
good information
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Substance Flows for a Hypothetical Municipality

Product Distribution Center Chemical Manufacturer
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Example SFA Questions

Substance Flows:

¢ What quantity of the material was received during the
timeframe of interest?

¢ How much was generated on-site?
¢ From where was the material obtained?

Distinguish between suppliers outside the community and
those within the community and associate quantities with each
category.

¢ How did the substance leave the facility?

An SFA team should identify quantities for each outflow type
and determine how much of the substance or waste went to a

location within the study area and how much exited the study
area.
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Example SFA Questions i %I

Substance Stocks: N iy

¢ How much of the substance was present at the facility at
the beginning of the study timeframe?

¢ What is the total amount of the substance present at the
facility at the at the end of the study timeframe?

For example: a business may use use a tank with a 10,000
gallon capacity, which enables a ceiling to the amount of the
substance ever on site at any point in time. There can be no
more than 10,000 gallons in stock. However, the throughput
(flow) of the tank could be well over 30,000 gallons per month
(i.e., 360,000 gallons/year). So, understanding whether a
number represents a flow or stock makes a huge difference.
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Possible Objectives for an SFA %

Provide Information

Set Priorities

Measure Results

Use as Part of an EMS www.epa.gov/EMS
Start a Dialogue

Assess Environmental Laws

Decide Appropriate Taxes and Fees
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Elements of a Municipal Substance Flow
Analysis

Establishing realistic boundaries for an
SFA study
Working with collaborators
Collecting and interpreting data
¢ What is represented and omitted

¢  Metrics
¢ Quality/reliability
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Establishing Boundaries

Boundary setting for an SFA should answer:
¢ What?

¢ Where?

¢ When?

¢ Who?

¢ And, establish the scope of an SFA

T

C

ypes of Boundaries
Substance 0 the hazardous substance(s) of interest

Answers the What question

¢ Spatial & the physical area of investigation
Answers the Where guestion

¢ Temporald t he studyds time di mens:¢
Answers the When guestion

¢ Activity 0 the types of operations to be studied
Answers the Who question
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Activity Boundaries

Activity boundaries can be chosen to specify
whose flows to study:

¢ Municipal
¢ Industrial/Commercial
¢ Agricultural

Activity- based boundaries allow a community
to focus on certain fl
spatial boundaries

Activity-based boundaries could help to
divide a large analysis into phases
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Types of Activities

Municipal operations and services:

O 0O O O O

¢
¢

Airports
Harbors
Hospitals
Public housing

Public utilities such as:
(a) Water and wastewater (d) Waste collection and disposal

(b) Electricity (e) Gas

Recreational facilities and services such as:
(a) Marinas (c) Swimming Pools
(b) Stadiums (d) Parks

Road and bridge cleaning, maintenance, and repairs
Transit systems

Other Activities:

C
¢

Industrial activity d stocks and flows of larger scale operations (industry)

Commercial activity 8 stocks and flows of operations with less toxics use
and hazardous waste generation (businesses)

Agricultural activity 0 stocks and flows in the agricultural sector
Example: an SFA could examine a particular pesticide
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Selecting Boundaries

Boundary identification is an iterative process until a mixture of
substance, spatial, temporal, and activity boundaries is identified that
best meets the communityds concerns an

Substance
Boundaries

Considerations:
AGoals/Objectives
AFunding/Partnerships
AData Availability
AJurisdiction

Physical
Boundaries

Activity
Boundaries

Temporal
Boundaries
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Building a Team A

4 S P &

' : (Cg, )

Involving collaborators in an SFA: L S &
¢ Fosters community dialogue '}
¢ Develops transparency in the SFA analy:

¢ EXpands access to key data sources

¢ Develops trust among local stakeholders
Collaborators can:

¢ Leverage collective knowledge and best practices
¢ Help facilitate development of shared goals

¢ Increase local support for an SFA

A Example collaborator:
Local Emergency Planning Committies (LEPCSs)

¢ LEPCs work with industries and the interested public to encourage
attention to chemical safety, risk reduction, and accident prevention

¢ LEPCs have hazardous material inventory data for facilities handling
certain hazardous materials
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Types of Collaborators &Téﬁ}»

Colleges and universities

College students and student
associations

Community or civic
organizations

Community school students
Environmental organizations

Farmers, ranchers, or
agricultural associations

Federal government agencies

Housing associations or
property managers

Local business and industry
Local business associations
Local citizens
Youth groups

orl)

{
7

Local emergency planning
committees
Local foundations

Local government, including
elected officials and
department staff

Neighborhood associations
Public health organizations
Retirees

State government agencies

Teachers and staff at
community schools (public and
private)

Unions representing local
employees (public and private)
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Questions for Selecting Potential
Collaborators

Where or from whom do flows of hazardous substances or hazardous
wastes into (or through) the community originate?

¢ who are manufacturers or suppliers of hazardous substances of interest?

¢ who generates hazardous wastes of interest?

¢ who transports hazardous substances/wastes? How?

¢ who distributes hazardous substances to consumers or end-users?

Where or with whom do flows of hazardous substances or hazardous
wastes into (or through) the community end up?

who uses hazardous substances of interest? How?

where are facilities with significant stocks of hazardous substances/wastes located?
who receives or stores hazardous substances?

who disposes of hazardous wastes and where are they disposed of?

who re-uses hazardous wastes and how?

who recycles hazardous wastes and what recycling practices are used?

Where do flows go within the study boundaries?

¢ what transportation routes are regularly used for hazardous substances/wastes?
¢ what neighborhoods are near major stocks and flows?
c
c

O 0 0 0 0 0

Is the community a net exporter or importer of hazardous substances of interest?
Is the community a net exporter or importer of hazardous wastes of interest?
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Collaborators

Mechanisms for involving collaborators
Steering committee

nterdisciplinary study teams

Public sector work groups

Public-private sector work groups

Private sector work groups

Public meetings

FOCUS groups

Surveys

G
G
G
G
G
G
G
G
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Setting SFA Goals

After identifying a team of collaborators:

G
¢

Establish the goals of the team
Develop a plan to meet those goals

Example SFA Goals:

¢

¢

Develop and make publicly available information to create transparency
about flows of hazardous substances within the community

Reduce the amount and toxicity of hazardous substances by
implementing best management practices in all operations

Prevent stockpiles of unused hazardous substances from accumulating
Develop a hazardous substance tracking and management system

Collect data to create hazardous substances inventories at selected
facilities in the community

Encourage reuse and recycling of hazardous wastes among facilities in
the community to reduce hazardous waste disposal

Develop and implement procurement guidelines that reduce the use of
hazardous substances in the purchase of products and services
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Example: Portland and Multhomah County Toxics
Reduction Strategy

From 2003-2006, the City of Portland and Multnomah County
developed and implemented a Toxics Reduction Strategy

¢ Goal: to create a plan for minimizing the use of toxic substances in government
operations

¢ Approach: a participatory process, which requires transparent and informed
decisions made using the best available information

¢ Collaborators: representatives from the community, environmental advocacy
groups, local government, business, academia, the City, County, Oregon Center
for Environmental Health, and Sustainable Development Commission of Portland
and Multnomah County

¢ Outcome: The work group identified toxics that were of most concern,
documented current chemical inventory procedures, and reviewed best practices
in toxics reduction. The work group also interviewed staff at selected bureau and
department sites. From this initial work they developed the Toxics Reduction
Strategy. The goal of the strategy was
efforts to reduce the identified toxic substances and to seek out the most viable
but least toxic alternatives. To accomplish this goal, a steering committee
comprised of City and County staff and other key stakeholders will continue
refining and expanding on this initial plan.

¢ More information about this program can be found at
http://www.sehn.org/pdf/portland. pdf
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Collecting Data

Approaches to data collection:
¢ Using data that already exists
¢ Collecting necessary data first hand

¢ Estimation/extrapolation using data from
elsewhere

For example: data from other locations, from different
Industries, from past years, estimates from informed
sources, or data gathered by contacting a sample of
facilities in the study area
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Existing Data Sources

National Data Sources
c Toxics Release Inventory (TRI)

Strengths: Easily accessed; includes quantity data (although quantities are reported in ranges); provides some
historic data (earliest data available are for 1987).

Limitations: High quantity thresholds (25,000 pounds if manufactured or processed; 10,000 pounds if otherwise
used; certain chemicals have lower reporting thresholds); required for only certain industries; required for facilities
with 10 or more employees (or equivalent) only; required for certain substances only.

c Nati onal Bi enni al Hazardous Waste Report (6Biennial Repor

Strengths: Biennial Report is easily accessed; provides quantity data; provides some historic data (earliest data
avallable are for 1989). RCRAInfo is easily accessed; might be used to identify facilities potentially using the
substance of interest; continuously updated.

Limitations: Only certain hazardous waste handlers must submit data to the Biennial Report; quantities do not
represent single substances necessarily; composition of a waste might not be indicated; data available only for
certain years and not available until two years after collection. RCRAInfo does not contain quantities and type(s)
of hazardous waste data on hazardous waste(s) handled.

State Data Sources
c State Pollution Prevention and Toxics Use Reduction
Strengths: May provide facility information on process flows and quantities.
Limitations: Not applicable for every state; data may not be available electronically.
c State Hazardous Waste Reporting

Strengths: States with more stringent requirements than federal requirements may include data for more
facilities.

Limitations: Generally, the limitations of National Biennial Report data also apply here; states may mirror federal
requirements, meaning no additional information is provided; data may not be available electronically.

Local Data Sources
c Local Emergency Planning Committees (LEPCS)

Strengths: Can provide hazardous material inventory data; may work with SFA team to achieve data needs,
including contacting facilities on behalf on the SFA team.

Limitations: Data availability may vary by location.
Cc Other Sources

For example, the City of Eugene, Oregon, features a web-based right-to-know database with hazardous
substance information for local facilities
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Data Gaps and Limitations

An SFA team will likely find numerous data gaps such as:

¢

No substance information: Numerous data gaps will be encountered when an
SFA seeks to study substances that are not tracked or only minimally tracked by
government agencies. For example, the availability of data on pesticide use is
minimal.

No quantity information: Some data sources may indicate only the presence of
the hazardous substance or hazardous waste at a facility and do not provide data
on volumes or quantities of the substance used or transferred.

Missing facilities: Many data sources are limited by quantity thresholds,
meaning that data are collected only for facilities handling greater quantities than
a particular threshold value. This means data gaps for facilities that handle
smaller quantities.

Quantities reported in ranges: Data sources may present quantities in terms of
ranges. The usefulness of this information may depend on the size of the
reported ranges and the objectives of the SFA. In many cases, data expressed in
ranges will be suitable for a municipal SFA.

Timeframes and lags: Data sources may compile data at different time intervals,
such as annually or biennially. Other data sources may provide only limited,
historical snapshots. Additionally, for any year for which data are collected, there
may be a delay until the data are published.

Missing flows: An SFA team may find that data for certain flows, such as
supplier information or data on substances in products, commonly are not
available.
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Interpreting Data

After compiling data and performing QA/QC, the final steps are
Interpreting the data and presenting the findings

¢ Example analyses:

Changes in stocks for the study area & a basic analysis to
determine whether there was hazardous substance accumulation or
loss for the study area over a particular time period

Changes in stocks for particular industries/facilities and
variations in flows 8 an analysis of how stocks changed within
different industries or facilities over a particular time period A
iIntended to reveal why an increase or decrease occurred

Largest quantity handlers o identification of facilities or industries

handling the greatest quantities of a hazardous substance or

hazardous waste

¢ Geographic Information Systems (GIS) may be a useful analysis and
presentation tool for SFA data

GIS software is useful for spatially analyzing flows within the study area
because it allows users to map the facilitiesd a simple, but powerful tool.
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Opportunities to Partner with EPA

What i s EPAGO6s National Partnership
for Environmental Priorities?

c NPEPGs objective
potentially hazardous chemicals
that might otherwise be released to
the environment

¢ Partners work with EPA to identify
opportunities for product

substitutions, process changes, ¥ b N

and recycling ﬁ P | F; r-//
¢ Common pollution prevention goals ‘} M P r

are achieved by identifying, e WF i

implementing and sharing technical Better Environment. Better Neighbor. Better Business.
and administrative solutions to il Wl w2
potentially hazardous chemical use

¢ Each NPEP partner enrolls,
pledges a specific reduction
amount by a completion date, then
documents their achievements in a
Osuccess storyd6 which is posted on
EPAGOS website
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‘ Benefits

WASTE = LOS$T PROFITS
A Reduce unnecessary raw material use
A Reduce overall waste

A Reduce the toxicity of product
components

A Reduce worker exposure
A Reduce waste management

Recognition and Awards

A Enrollment plaque

A Achievement awards

A Use of NPEP logo

A Publication of success story
A Press events (if desired)
NPEP Team Support Services

Waste minimization site visits

recordkeeping A
A Reduce disposal costs A Source reduction strategy development
A Reduce permitting costs A Technical information/resources
A Education/workshops
National Environmental Performance
Track

A Source reduction of PCs qualify as two
of the four commitments necessary to
join Performance Track

Sustainable Skylines March 2009 25



Additional Resources

Resource

Link

Toxics Release
Inventory (TRI)

EPA Toxics Release Inventory (TRI)
Overview

http://www.epa.gov/tri/triprogram/whatis.htm

EPA TRI Explorer

http://www.epa.gov/triexplorer/

TRI Search at RTK NET

http://data.rtknet.org/tri/

Arizona TRI requirements

http://www.azdeq.gov/environ/waste/p2/tri.html

Wisconsin TRI requirements

http://emergencymanagement.wi.gov/docview.asp?docid=94

National Biennial
Hazardous Waste

Report and

RCRAINnfo

Biennial Report (BR) Overview

http://data.rtknet.org/brs/genhelp.php

EPA Biennial Report Documents and
Data

http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/

BR Search at RTK NET

http://data.rtknet.org/brs/

RCRAINnfo/RCRIS Overview

http://data.rtknet.org/rcris/genhelp.php

RCRAINnfo/RCRIS Search

http://data.rtknet.org/rcris/

Risk Management Plans
(RMPs)

EPA6s RMP site

http://www.epa.gov/osweroel/content/rmp/#info

Risk Management Plans (RMPs)
Overview

http://data.rtknet.org/rmp/genhelp.php

RMPs are on the Way!

http://www.epa.gov/osweroel/docs/chem/lepc-rmp.pdf

RMP Search at RTK NET

http://data.rtknet.org/rmp/

California RMP regulations

http://www.oes.ca.gov/Operational/ OESHome.nsf/PDF/CalARP%20Guidance%201-31-
05/%file/CalARPGuid1-05.doc

National Emission
Inventory (NEI)

National Emission Inventory (NEI)
Overview

http://www.epa.gov/ttn/chief/net/neiwhatis.html

NE I Search via EP

\ Oti://vAviv. epB.got/air/dstd/irtdex.html

NEI Datasets

http://www.epa.gov/ttn/chief/eiinformation.html

List of Hazardous Air Pollutants
(HAPs)

http://www.epa.gov/ttn/atw/orig189.html
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Addi ti onal

Resour ces

(cont 6d)

Pollution Prevention
Plans and Toxics Use
Reduction

Minnesota TRI Statute

https://www.revisor.leg.state.mn.us/statutes/?id=115D.07

Example of Process Flows Diagram

http://www.mntap.umn.edu/prevention/processflow.htm

Washington State Pollution
Prevention Program

http://www.ecy.wa.gov/programs/hwtr/p2/p3.html

Massachusetts Toxics Use
Reduction Act (TURA)

http://turadata.turi.org/WhatlIsTURA/OverviewOfTURA.html

TURA regulations

http://www.mass.gov/dep/toxics/turafact.pdf

TURA Data: A community guide

http://www.turadata.turi.org/

TURA database

http://turadata.turi.org/report.php

Source Water

Source Water Protectiond Basics

http://cfpub.epa.gov/safewater/sourcewater/sourcewater.cfm?action=Basic

Potential Sources of Water
Contamination

http://www.epa.gov/safewater/sourcewater/pubs/swpguidance_app_e.pdf

Florida Search by County for
Potential Sources of Contamination

http://www.dep.state.fl.us/swapp/search.asp

Protection Assessment for the City of Hialeah, http://www.dep.state.fl.us/swapp/DisplayPWS.asp?pws_id=4130604
Assessments Florida
Minnesota Source Water http://mdh-agua.health.state.mn.us/swa/
Assessment System
Surface Water Assessment for the http://mdh-agua.health.state.mn.us/swa/surfwaterFile/1620026.pdf
City of Saint Paul, Minnesota
Watersheds EPA Surf Your Watershed http://cfpub.epa.gov/surf/locate/index.cfm

Pesticide Use
Reporting

California Pesticide Information
Portal (CalPIP)

http://calpip.cdpr.ca.gov/cfdocs/calpip/prod/main.cfm

Local Emergency
Planning Committees
(LEPCs)

EPA LEPC Database

http://yosemite.epa.qgov/oswer/lepcdb.nsf/HomePage?openForm

EPA Overview of LEPCs

http://www.epa.gov/emergencies/content/epcra/epcra_plan.htm#LEPC

Californiabds Regi

b http:l/wwiv. B &ilifornia.org/about.asp
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Addi ti on

al Resource

s (contdd)

Local Emergency
Planning Committees

Chatham County, Georgia,
LEPC site

http://www.lepc.com/

(LEPCs) (cont]éd)
CAMEO software http://www.epa.gov/emergencies/content/cameo/index.htm
EPA 31 Priority Chemicals http://www.epa.gov/epawaste/hazard/wastemin/priority.htm
Substances EPA List of Lists Database http://yosemite.epa.gov/oswer/lol.nsf/fhomepage
CAMEO Chemicals http://cameochemicals.noaa.gov/
EPAO6s Facility [Retm/ivewepaygovEyveahennfii/figuery java.html
Facilities (FRS)

Dun and Bradstreet

http://www.dnb.com/us/

Other Resources

Chemicals in Your Community

http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf

Community Air Screening How-
To Manual

http://earth1.epa.gov/oppt/cahp/pubs/howto.htm

EPA EnviroMapper

http://www.epa.gov/enviro/html/em/

EPAG6s Quality S
Environmental Data and
Technology

y Hth:/eviwv. efpsogov/quality/

Earth Day Netwo

Environment Report

r ki@d/svwviderrthdan.net/UER/report/index.html

Working with
Collaborators

City of Portland Toxics
Reduction Strategy

http://www.sehnorg/pdf/portlancodf

Pilot Project for Chemical
Management in Lansing K-12
School District

http://chemicalstrategiesrg/pdf/case studies/Lansing Case Sioufy

Sustainable Skylines March 2009

28



http://www.epa.gov/epawaste/hazard/wastemin/priority.htm
http://yosemite.epa.gov/oswer/lol.nsf/homepage
http://cameochemicals.noaa.gov/
http://www.epa.gov/enviro/html/fii/fii_query_java.html
http://www.dnb.com/us/
http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf
http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf
http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf
http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf
http://www.epa.gov/oem/docs/chem/chem-in-comm.pdf
http://earth1.epa.gov/oppt/cahp/pubs/howto.htm
http://www.epa.gov/enviro/html/em/
http://www.epa.gov/quality/
http://www.earthday.net/UER/report/index.html
http://www.lepc.com/
http://www.epa.gov/emergencies/content/cameo/index.htm
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://www.sehn.org/pdf/portland.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf
http://chemicalstrategies.org/pdf/case_studies/Lansing_Case_Study.pdf

Thank You

Christine Guitar
guitar.christine@epa.gov
703.308.0017
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