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HAZARD ASSESSMENT TOOLS AND METHODS
EXISTING GUIDELINES REVIEW

Over the years, a variety of methodologies and models have been developed to identify hazards, 
estimate potential exposure, and evaluate any associated impacts to hazardous substances.  These 
approaches are used in a variety of circumstances and often describe potential hazards, list 
chemicals that pose specific hazards, describe exposure pathways, estimate the extent of exposure 
and predict the likely health and environmental impacts associated with the estimated exposure.  
These methods and models use an array of assumptions to estimate the impacts of exposure, 
including assumptions about the exposed populations, the fate and movement of the hazardous 
substances in the environment and the potential effects on target systems or organisms.  Exposure 
models are often used when assessing the risks associated with exposure.

Hazard Assessment:

Green Screen – a hazard-based screening method that aggregates criteria and related thresholds 
into benchmark groups that progress from benchmark 1 (chemicals of concern to avoid) through 
benchmark 4 (safer chemicals one might prefer).  A chemical and its known and predicted 
breakdown products and metabolites must meet all of the specified criteria for a given benchmark 
to qualify for inclusion in that benchmark.  The benchmark criteria consider environmental, human 
health and safety impacts

GHS (Globally Harmonized System) – a classification scheme for chemicals to consistently 
communicate hazard information about chemicals world-wide.  The GHS includes harmonized 
criteria for classifying substances and mixtures according to their health, environmental and 
physical hazards, as well as harmonized requirements for labeling and safety data communication.

EPA SRD (Source Ranking Database) – screening level review of 12,000 potential indoor pollution 
sources; identifies high priority product and material categories; identifies products that contain 
specific chemicals. Users can use the database to rank products or product categories that 
contribute to indoor air pollution and identify the relative contribution of each constituent 
chemical to a consumer product’s score.

EPA UCSS (Use Cluster Scoring System) – identifies and screens clusters of chemicals used to 
perform particular tasks (use clusters).  A use cluster is a set of chemicals that may be substituted 
for each other for specific tasks.  UCSS identifies cluster of potential concern and ranks chemicals 
using human health, environmental hazard and exposure data.  Users may use the system to 
compare the toxicity of similar chemicals used to perform a particular task.

OECD Screening Information Data Set (SIDS) High Production Volume (HPV) Chemicals – processed 
by UNEP (United Nations Environment Program) Chemicals, this OECD (Organization for Economic 
Cooperation and Development) program publishes assessment reports for international HPV 
chemicals.  The publicly available reports, indexed by CAS numbers and chemical names, include 
existing information on the chemical identity, physical characteristics, sources and levels of 
exposure, environmental fate and pathways of exposure, and toxicological and ecotoxicological 
data.  
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Chemical Lists:

California Proposition 65 –  enacted as a ballot initiative, the Safe Drinking Water and Toxic 
Enforcement Act of 1986 requires businesses to notify consumers when they are exposed to listed 
chemicals.  California’s Office of Health Hazard Assessment publishes and updates the Proposition 
65 list of chemicals known to the state to cause cancer or reproductive toxicity and adopts 
safe harbor levels for the chemicals;  the list currently contains approximately 800 chemicals.  
Businesses that cause exposures greater than the safe harbor level must provide Proposition 65 
warnings.  Regulations provide guidance for calculating a level in the absence of a safe harbor 
number.  Exposures below those levels or to chemicals not on the list do not require a warning.  

Canada, DSL (Domestic Substances List) – identifies substances that must be assessed to determine 
if they are toxic or capable of becoming toxic, as defined in the Canadian Environmental Protection 
Act (CEPA 1999).  The DSL currently contains 23,000 substances and includes substances used 
in Canadian commerce above 100 kg/year, either for manufacturing purposes or imported into 
Canada from 1984 through 1986.  Substances on the DSL are categorized and screened separately 
from “new substances.”

EPA IRIS (Integrated Risk Information System) – a web-accessible database that contains 
information on health effects that may result from exposure to environmental contaminants.  
The database currently has information for more than 550 chemical substances and contains 
searchable documents that describe health effects and includes qualitative and quantitative 
information for both cancer and noncancer effects.

IARC (International Agency for Research on Cancer) – part of the World Health Organization, 
the mission of IARC is to promote international collaboration in cancer research.  This agency 
developed criteria to evaluate carcinogenic risks to humans and publishes monographs describing 
these evaluations.  IARC maintains a summary list of agents classified by IARC monographs, 
but recommends consulting the monograph itself for any particular agent to fully interpret the 
classification.

http://www.oehha.org/prop65/law/P65law72003.html
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EXPOSURE ASSESSMENT TOOLS AND METHODS
Exposure Assessment:

U.S. EPA PBT Profiler – a web-based screening tool to identify chemicals that may be persistent, 
bioaccumulative or toxic to aquatic life (PBT chemicals).  This screening tool is available at no cost 
and can be used to develop pollution prevention options for chemicals that lack experimental 
data.  The model provides estimated values for parameters used to describe persistence, 
bioaccumulation and aquatic toxicity and indicates which chemicals exceed specified threshold 
values to enable relative comparisons among chemicals.

U.S. EPA ChemSTEER (Chemical Screening Tool for Exposures & Environmental Releases) – this 
free evaluation tool estimates occupational inhalation and dermal exposure to a chemical 
and environmental releases of the chemical from manufacturing, processing and uses of the 
chemical.  The user provides data regarding the physical properties of the chemical and may select 
predefined use profiles or specify the particular manaufacturing use operations; the model uses 
this information to estimate exposure and releases resulting from the specified use conditions.

U.S. EPA E-FAST (Exposure and Fate Assessment Screening Tool) – this free tool provides screening-
level estimates of the concentrations of chemicals released to air, surface water, landfills, and 
from consumer products.  The user may select or specify exposure modules and enters information 
about the chemical’s properties and fate to obtain human potential dose rates for exposure to 
the chemical.  The tool estimates potential inhalation, dermal and ingestion dose rates for a wide 
variety of chemical exposure routes and estimates the number of days per year that an aquatic 
ecotoxicological concern concentration will be exceeded for organisms in the water column.

U.S. EPA EPI Suite™ (Estimation Program Interface (EPI) Suite™) –developed by the U.S. EPA’s Office 
of Pollution Prevention Toxics and Syracuse Research Corporation (SRC), EPI Suite™ is not a single 
tool, but a suite of free estimation programs that provides users with screening-level estimates of 
physical/chemical and environmental fate properties for exposure assessment.  To use EPI Suite™, 
users must determine if suitable data for the chemical in question are available and provide the 
chemical’s structure.  The the EPI Suite™ software includes tools to help identify if data is available 
in the literature and draw the chemical structure in Simiplified Molecular Information and Line 
Entry System (SMILES) notation.  This software produces screening-level results and should not 
be used if acceptable measured values are available.  A clear understanding of the estimation 
methods and their appropriate application is also very important.  EPI Suite™ uses a single input to 
run the following estimation programs: 

KOWWIN™:EsƟ mates the log octanol-water parƟ Ɵ on coeffi  cient, log KOW, of chemicals using an atom/• 
fragment contribuƟ on method. 

AOPWIN™: EsƟ mates the gas-phase reacƟ on rate for the reacƟ on between the most prevalent • 
atmospheric oxidant, hydroxyl radicals, and a chemical. Gas-phase ozone radical reacƟ on rates are also 
esƟ mated for olefi ns and acetylenes. In addiƟ on, AOPWIN™ informs the user if nitrate radical reacƟ on 
will be important. Atmospheric half-lives for each chemical are automaƟ cally calculated using assumed 
average hydroxyl radical and ozone concentraƟ ons.
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HENRYWIN™: Calculates the Henry’s Law constant (air/water parƟ Ɵ on coeffi  cient) using both the group • 
contribuƟ on and the bond contribuƟ on methods.

MPBPWIN™: MelƟ ng point, boiling point, and vapor pressure of organic chemicals are esƟ mated using • 
a combinaƟ on of techniques.  Included is the subcooled liquid vapor pressure, which is the vapor 
pressure a solid would have if it were liquid at room temperature.  It is important in fate modeling.

BIOWIN™: EsƟ mates aerobic and anaerobic biodegradability of organic chemicals using 7 diff erent • 
models.  Two of these are the original BiodegradaƟ on Probability Program (BPP™).  The seventh and 
newest model esƟ mates anaerobic biodegradaƟ on potenƟ al.

BioHCwin: EsƟ mates biodegradaƟ on half-life for compounds containing only carbon and hydrogen (i.e. • 
hydrocarbons).

KOCWIN™: Formerly called PCKOCWIN™, this program esƟ mates the organic carbon-normalized • 
sorpƟ on coeffi  cient for soil and sediment; i.e. KOC.  KOC is esƟ mated using two diff erent models: the 
Sabljic molecular connecƟ vity method with improved correcƟ on factors; and the tradiƟ onal method 
based on log KOW. 

WSKOWWIN™: EsƟ mates an octanol-water parƟ Ɵ on coeffi  cient using the KOWWIN™ program, then • 
esƟ mates a chemical’s water solubility from this value and applicable correcƟ on factors if any. 

WATERNT™: EsƟ mates water solubility directly using a “fragment constant” method similar to that used • 
in the KOWWIN™ program. 

BCFBAF™: Formerly called BCFWIN™, this program esƟ mates fi sh bioconcentraƟ on factor and its • 
logarithm using two diff erent methods.  The fi rst is the tradiƟ onal regression based on log KOW plus 
any applicable correcƟ on factors, and is analogous to the WSKOWWIN™ method.  The second is the 
Arnot-Gobas method, which calculates BCF from mechanisƟ c fi rst principles.  BCFBAF also incorporates 
predicƟ on of apparent metabolism half-life in fi sh, and esƟ mates BCF and BAF for three trophic levels. 

HYDROWIN™: EsƟ mates aqueous hydrolysis rate constants and half-lives for the following chemical • 
classes: esters, carbamates, epoxides, halomethanes, selected alkyl halides, and phosphorus esters.  
EsƟ mates rate constants for acid- and base-catalyzed hydrolysis, but with the excepƟ on of phosphorus 
esters, not neutral hydrolysis.  In addiƟ on, HYDROWIN™ idenƟ fi es a variety of chemical structure 
classes for which hydrolysis may be signifi cant (e.g. carbamates) and gives relevant experimental data.

KOAWIN: EsƟ mates KOA, the octanol/air parƟ Ɵ on coeffi  cient, using the raƟ o of the octanol/water • 
parƟ Ɵ on coeffi  cient (KOW) from KOWWIN™ and the dimensionless Henry’s Law constant (KAW) from 
HENRYWIN™.  KOA has mulƟ ple uses in chemical assessment. 

AEROWIN™: EsƟ mates the fracƟ on of airborne substance sorbed to airborne parƟ culates, i.e. the • 
parameter phi (φ), using three diff erent methods.  AEROWIN™ results are also displayed with 
AOPWIN™ output as an aid in interpretaƟ on of the laƩ er.

WVOLWIN™: EsƟ mates the rate of volaƟ lizaƟ on of a chemical from rivers and lakes; and calculates the • 
half-life for these two processes from their rates. The model makes certain default assumpƟ ons with 
respect to water body depth, wind velocity, etc.

STPWIN™: Using several outputs from EPI Suite™, this program predicts the removal of a chemical in • 
a typical acƟ vated sludge-based sewage treatment plant.  Values are given for total removal and three 
processes that may contribute to removal: biodegradaƟ on, sorpƟ on to sludge, and air stripping.  The 
program assumes a standard system design and set of default operaƟ ng condiƟ ons.
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LEV3EPI™: This program contains a level III mulƟ media fugacity model and predicts parƟ Ɵ oning of • 
chemicals among air, soil, sediment, and water under steady state condiƟ ons for a default model 
“environment”.  Some (but not all) system default values can be changed by the user.

COSAR™ Version 1.00: The Ecological Structure AcƟ vity RelaƟ onships (ECOSAR) Class Program esƟ mates • 
the aquaƟ c toxicity of industrial chemicals.  The program esƟ mates acute (short-term) toxicity and 
chronic (long-term or delayed) toxicity to aquaƟ c organisms to fi sh, aquaƟ c invertebrates, and green 
algae, and has limited SARs for other salt water and terrestrial species, where data were available.  This 
program is maintained by a separate division in the Agency and more informaƟ on on the model can be 
found on the ECOSAR webpage.  For specifi c quesƟ ons regarding the model, please contact the ECOSAR 
point of contact: Kelly E. Mayo-Bean, 202-564-7662, mayo.kelly@epa.gov.

U.S. EPA PIRAT (Pesticide Inert Risk Assessment Tool) – provides screening level estimates of 
exposure and risk associated with inert ingredients in pesticides used in residential settings.  
This free tool assesses acute and chronic risks and is organized by type of pesticide product 
and method of application.  The model can assess adults and children separately and addresses 
different exposure routes. 

U.S. EPA ReachScan – provides estimates of varioius impacts of chemicals on drinking water 
utilities, including surface water chemical concentrations at utilities downstream from industrial 
facilities, populations served by the utilities and the presence of endangered species or critical 
habitat in the vicinity of the facility.  This free resource combines various models to estimate fish 
bioconcentration rates and potential dose rates for humans exposed via ingestion of drinking 
water and fish.  

U.S. EPA ECOSAR (Ecological Structure Activity Relationships) – estimates a chemical’s acute 
(short-term) toxicity and chronic (long-term or delayed) toxicity to aquatic organisms such as 
fish, aquatic invertebrates, and aquatic plants using structure-activity relationships (SARs) to 
predict the aquatic toxicity of untested chemicals based on their structural similarity to chemicals 
for which aquatic studies are available.   The toxicity data used to build the SARs are collected 
from publicly available experimental studies and confidential submissions provided to the U.S. 
EPA New Chemicals Program. The SARs in ECOSAR express correlations between a compound’s 
physicochemical properties and its toxicity within specific chemical classes.  A user provides 
information about a chemical’s structure and the octanol/water partition coefficient to operate the 
model.   The model is applicable to organic chemicals with a moleular weight of 1, 000.  ECOSAR 
is included as part of U.S. EPA’s EPI Suite™ but that version is not as up-to-date as the stand-alone 
version.  

NIOSH Control Banding – is an approach used to assess and manage workplace risks.  Control 
Banding bases workplace control measures, such as ventilation or engineering controls, on a range 
or “band” of hazards and exposures.  This process capitalizes on the experience of controlling 
occupational chemical exposures and expanding those solutions to other situations with similar 
exposure concerns.  Contol banding is most effective when used with health and safety practices 
such as chemical substitution.  However, it is not a substitute for health and safety evaluation and 
exposure monitoring.
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Others/data sources:

U.K. COSHH (Control of Substances Hazardous to Health) – is the law in the United Kingdom that 
requires employers to control substances that are hazardous to health.  As part of the requirement 
to reduce or prevent workers exposure to hazardous substances, employers must conduct a COSHH 
assessment to identify the health hazards, determine how to reduce and prevent harm, ensure that 
control measures are used and effective, and providing training and monitoring when applicable.

CleanGredients® – is an online database of cleaning product ingredient chemicals that provides 
verified information about environmental and human health impacts of certain ingredients.  
Developed as a collaboration among GreenBlue (a nonprofit organization that aims to provide 
scientific information and support to businesses to make more sustainable products) the U.S. EPA 
and industry, the CleanGredients® database helps formulators to identify ingredients with fewer 
impacts and provides acesss to suppliers who provide better ingredients.  Supported by fees 
assessed to its participants, CleanGredients® makes alternatives assessment more efficient by 
compiling reliable, current information about preferable alternatives, providing supplier contact 
information and links to websites, material safety data sheets and technical fact sheets.

UC Berkeley PLUM (Public Library of Materials) – compiles scientific and regulatory lists of 
chemicals known to be hazardous to human health or the environment to help users identify 
known chemicals hazards in workplaces, products, processes and supply chains.  A free and 
transparent resource,  the PLUM database allows searches, filtering and open access to its 
data.  PLUM is still under construction and ultimately will help provide information for chemical 
alternatives assessment.

SUBSPORT (Substitution Portal) – an internet portal that provides information about safer 
alternatives to hazardous chemicals, including information on alternative substances and 
technologies, and tools and guidance for substance evaluation and substitution management.  
An ongoing project, the SUBSPORT database supports companies fulfilling the substitution 
requirements under the REACH authorization procedure and other european chemicals 
management directives, but incorporates work from an international network of experts and 
stakeholders active in substitution activities.  

P2OASys (Pollution Prevention Options Assessment System) – a spreadsheet tool that can be used 
to compare alternatives according to potential environmental, worker and public health impacts.  
Developed by the Toxic Use Reduction Institute in Massachusetts, this free, publicly accessible tool 
allows the user to provide qualitative and quantitative information and uses embedded algorithms 
to calculate scores for the various alternatives under consideration. 

Pharos – a project of the healthy building network, Pharos is a free, open source materials 
evaluation system for choosing building materials that incorporates a number of lifecycle factors to 
summarize the impacts of building products and materials.  



 

 

 

 

LCA Tools, Methods and Database1 

A. LCA Tools Description Matrix 

Table 1 shows LCA tools which may be of use to life-cycle assessment (LCA) practitioners. For each tool, a link to its URL ( ),stage, 

focus, cost (free or access fee), phases, processes, indicators, geography, and timeframe are shown. The LCA stage identifies if the 

tool is useful in evaluating inventorying, impact assessment, or costing. The LCA focus identifies the tool’s intended system of 

analysis (e.g., transportation, buildings, end-of-life, etc.). The phases and processes categories present the direct, indirect, and 

supply chain processes that are included in the tool’s scope. Indicators show the energy inputs, emission outputs, costs, and impacts 

evaluated by the tool. Finally, geography and timeframe identify the geographic and temporal scope of the tool. 

 

B. Tools by Life-cycle Assessment Stages 

The International Organization for Standardization’s (ISO) 14040 series defines life-cycle assessment to include (1) inventorying, (2) 

impact assessment, and (3) interpretation stages. Inventorying develops environmental indicators (e.g., quantities of emissions 

released from processes) for processes in the life-cycle without linking them to impacts to human health or the environment. The 

impact assessment stage addresses the effects of energy use and emissions drawing linkages from activity emissions through 

exposure and its effects. The third stage, interpretation, is meant to provide a mechanism for data quality assessment, uncertainty 

analysis, and review of the life-cycle study to understand the critical factors that appear and what can be done to improve them. 

Fitting with the inventory and impact assessment stages is life-cycle costing. The economic considerations can be viewed as a cost 

inventory or impact depending on the analysis scope. 

                                                           
1
 Most tables and narrative extracted from these reports:   

1. Horvath, Arpad and Chester, Mikhail.  DTSC Green Chemistry LCA Tools Evaluation. June 2010 

2. Horvath, Arpad and Chester, Mikhail.  Life Cycle Assessment Guidelines Evaluation.  June 2010 



 

 

 

 

Using the ISO stages, the life-cycle tools identified are binned into their respective categories to aid LCA practitioners in data 

gathering and assessment. Table 2, Table 3, and Table 4 identify the tools that address in some functionality the inventorying, impact 

assessment, and costing life-cycle stages. Additionally, the life-cycle processes of focus are shown. 

 

C. LCA Methods 

The Error! Reference source not found.  methodology has been formalized (International Organization for Standardization 14040 series) and 

improved for several decades in Europe and the United States. From inventorying (LCI) to impact assessment (LCIA) to application of results in 

sustainability and management assessment, the Error! Reference source not found. framework has been improved, refined, and updated for 

both general and specific assessment of products, processes, and services. Government environmental entities or non-governmental 

organizations including academic institutions have created specific guidelines for performing Error! Reference source not found..  Existing Error! 

Reference source not found. guideline documents were selected based on their establishment in the literature and availability to the general 

public.  While some guidelines are general and provide overviews of the Error! Reference source not found. framework, others are highly 

specific to particular aspects in the assessment. A list of some of these guidelines including name and focus of each method is shown in Table 

15. The LCA methods may be of use to life-cycle assessment (LCA) practitioners. For each method, a link to its URL ( ) is shown.  

 

D. Life Cycle Database 

Table 6, identifying the database for life cycle inventory for life cycle assessment, includes (1) U.S. Life Cycle Inventory Database 
Newsletter; (2) U.S. LCI Database Overview and Data Submission Requirements: This document provides updated and expanded LCI 
submission   guidelines to provide data to the U.S. LCI Database initiative and replace the earlier Development Guidelines.  This 
document is primarily aimed at LCA practitioners, particularly those who want to submit unit process‐level LCI data to the U.S. LCI 
Database. The thrust of the document is procedural in terms of providing transparent (unallocated) and high‐quality unit process LCI 
data to the database. Emphasis is on data quality criteria and methods for ensuring consistency and transparency when unit process 



 

 

 

 

data are submitted to U.S. LCI. Users of these data need to determine their adequacy for specific purposes; and (3) European energy 
data- futures: European electricity up to 2030 by World Energy Outlook report (WEO, 2009, published by IEA/OECD) and the World 
Energy Technology Outlook report (WETO, 2006, European Commission).  There is also a WETO phase 2 report for futures up to 
2050. Various inventories for electricity up to 2050 are available from the NEEDS datasets. For each tool, a link to its URL ( ) is 

shown. 

 

 

E.  Water tools 

Table 7 includes (1) “The Water Footprint Assessment Manual” includes water footprint calculator, product gallery and WaterStat 
database. Key publications include Water Footprint Assessment Manual, Globalization of Water, Water Footprint of Humanity, 
Water Footprints of Crop Products, Water Footprint of Animal Products, Water Footprints of Nations, and Global Water Scarcity; (2) 
“Water Footprinting: How to Address Water Use in Life Cycle Assessment?”  is an overview of a broad range of methods developed to enable 
accounting and impact assessment of water use; (3) “Corporate Water Accounting” is an analysis of methods and tools for measuring water use 
and its impacts; and (4) “Sustainability Tools for the Water Treatment Industry”. For each tool, a link to its URL ( ) is shown. 

 
 
 

http://www.waterfootprint.org/?page=cal/WaterFootprintCalculator
http://www.waterfootprint.org/?page=files/productgallery
http://www.waterfootprint.org/?page=files/WaterStat
http://www.waterfootprint.org/?page=files/WaterStat
http://www.waterfootprint.org/?page=files/WaterFootprintAssessmentManual
http://www.waterfootprint.org/?page=files/GlobWat_page
http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-water-footprint-of-humanity.pdf
http://www.waterfootprint.org/Reports/Report47-WaterFootprintCrops-Vol1.pdf
http://www.waterfootprint.org/Reports/Report-48-WaterFootprint-AnimalProducts-Vol1.pdf
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol1.pdf
http://www.waterfootprint.org/Reports/Report53-GlobalBlueWaterScarcity.pdf


 

 

 

 

Table 1  Life Cycle Assessment (LCA) Tools Matrix  

Name LCA Stage LCA Focus Free/Fee Life-cycle Phases Processes Indicators 
Evaluated 

Geography Relevant 
Analysis Time 
Period 

EIO-LCA 
 

 

LCI General 
 
Cradle-to-gate 

Free Material production through 
use including supply chains. 

Material 
production 
through use 
including supply 
chains. 

Inputs: Energy. 
Outputs: 
economic value, 
GHGs, Criteria 
Air Pollutants, 
Hazardous 
Waste, and Toxic 
Releases. 

Databases for 
the US, Canada, 
Germany, 
Spain, and 
China. 

For the US, 
1992 and 1997 
are free while 
2002 can be 
accessed for a 
fee.  

NREL U.S. Life-
cycle Inventory 
 

 

LCI General Free Various. Repository of 
government life-cycle reports 
of various processes. 

Various. Various. US Varies for each 
process report. 

TRACI 
 

 

LCIA Emissions 
impacts 

Free Life-cycle Impact Assessment.  Ozone depletion, 
smog formation, 
global warming, 
acidification, 
eutrophication, 
human health 
cancer, human 
health 
noncancer, 
human health 
criteria 
pollutants, eco-
toxicity, fossil 
fuel depletion, 
land use, water 
use. 

US  

http://www.eiolca.net/
http://www.nrel.gov/lci/
http://www.epa.gov/nrmrl/std/sab/traci/


 

 

 

 

BEES 
 

 

LCI, LCIA, 
LCCA 

Buildings 
 
Cradle through 
use 

Free Materials-based LCA for 
buildings. 

Material 
production 
through end-of-
life 

Inputs: Energy 
and water. 
Outputs: Many 
other emissions 
to air, water, and 
land 

US  

Gabi 
 

 

LCI, LCIA General 
 
Cradle-to-grave 

Fee Ability to build LCA and include 
any phase 

Ability to build 
LCA and include 
any process 

Energy, many 
other emissions 

Several 
databases 
which include 
Europe, US, and 
Japan 

LCI parameters 
can be 
specified  

SimaPro 
 

 

LCI, LCIA General 
 
Cradle-to-grave 

Fee Ability to build LCA and include 
any phase 

Ability to build 
LCA and include 
any process 

Energy, many 
other emissions 

Several 
databases 
which include 
Europe, US, and 
Japan 

LCI parameters 
can be 
specified 

Athena 
 

 

LCI, LCIA Buildings 
 
Cradle-to-grave 

Free and 
Fee 
Tools 

Material production, 
construction, transportation 
activities, maintenance and 
replacement, demolition for 
buildings. 

Material 
production 
through end-of-
life (excluding 
use phase) 

Free version 
captures GHG 
emissions. Fee 
version does 
impact 
assessment 
including energy, 
air emissions, 
water emissions, 
land emissions, 
and resource 
use. 

US and Canada  

APEEP 
 

 

LCIA, LCCA Emissions 
impacts 

Free Evaluate PM, VOC, NOX, NH3, 
and SO2 emissions externalities 
at county resolution. 

Morbidity, 
mortality, and 
environmental 
cost assessment. 

Costs. US  

http://www.bfrl.nist.gov/oae/software/bees/
http://www.gabi-software.com/
http://www.pre.nl/simapro/
http://www.athenasmi.org/
https://seguecommunity.middlebury.edu/view/html/site/nmuller/node/2367900


 

 

 

 

E3 Database 
 

 

LCI, LCIA, 
LCCA 

Transportation 
 
Well-to-wheel 

Fee Fuel Production. 
Vehicle Operation. 

Transportation 
fuels. Vehicle 
Operation. 

Energy, GHG, 
NOX, SO2, CO, 
NMVOC, 
Dust/PM, Costs. 

Europe  

GREET 1.8c 
 

 

LCI Transportation 
 
Well-to-wheel 

Free Fuel Production. 
Vehicle Operation 
Vehicle. Manufacturing. 

Transportation 
fuels (Including 
petroleum-
based, biofuels, 
hydrogen, and 
electricity). Light 
duty auto and 
truck vehicle 
operation and 
manufacturing. 

Energy, GHG, 
VOC, CO, NOX, 
PM, SOX. 

US 1990 to 2020 

CA GREET 1.8b 
 

 

LCI Transportation 
 
Well-to-wheel 

Free Fuel Production. 
Vehicle Operation. 
Vehicle Manufacturing. 

Transportation 
Fuels (Including 
petroleum-
based, biofuels, 
hydrogen, and 
electricity). Light 
duty auto and 
truck vehicle 
operation and 
manufacturing. 

Energy, GHG, 
VOC, CO, NOX, 
PM, SOX. 

California 1990 to 2020 

GHGenius 3.15 
 

 

LCI, LCCA Transportation 
 
Well-to-wheel 

Free Fuel Production. 
Vehicle Operation. Vehicle 
Manufacturing. 

Transportation 
fuels (including 
petroleum-
based, biofuels, 
hydrogen, and 
electricity). Light 
and heavy duty 
vehicle operation 
and 
manufacturing. 

Energy, GHG, CO, 
NOX, NMOC, SO2, 
PM. 

Canada, US, 
Mexico, India 

 

http://www.e3database.com/
http://www.transportation.anl.gov/modeling_simulation/GREET/
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.ghgenius.ca/


 

 

 

 

IWM 
 

 

LCI End-of-life Free Waste collection, material 
recovery facility, composting, 
anaerobic digestion, energy 
recovery, landfilling, 
reprocessing, and gas recovery. 

Waste collection 
and processing. 

Energy, GHG 
emissions, NOX, 
SOX, HCl, PM, 
VOCs, Pb, Hg, Cd, 
Dioxins, BOD. 

Canada  

ORWARE 
 

 

LCI, LCIA, 
LCCA 

End-of-life Free Waste transport, incineration, 

sewage plant, anaerobic 

digestion, composting, and 

landfilling. 

Waste collection 

and processing. 
Energy, 
materials, heavy 
metals, NOX, 
SO2, HCl, PCB, 
dioxins, PAH, 
AOX, CH4, CO, 
CHX, CO2, BOD, 
COD, NH3/NH4, 
P, NO2-/NO3- 

Sweden Released in 
2002 

IWM-2 
 
ISBN 978-0-632-
05889-1 
 

 

LCI End-of-life Free Waste collection, MRF and RDF 
sorting, biological treatments, 
thermal treatments, landfilling, 
and recycling. 

Waste collection 

and processing. 
Inputs: Waste 
and energy. 
Outputs: 
recovered 
materials, 
compost, air 
emissions, water 
emissions, and 
residual solid 
waste. 

Various 
countries. 

 

WASTED 
 

 

LCI End-of-life Free Waste collection, material 
recovery and recycling, 
composting, landfilling, and 
incineration and gasification. 

Waste collection 
and processing. 

Inputs: Waste 
and Energy. 
Outputs: air and 
water emissions. 

Default factors 
from various 
countries 
(including the 
US and 
Denmark). 
Ability to 
customize 
defaults. 

Released in 
2006 

http://www.iwm-model.uwaterloo.ca/
http://dx.doi.org/10.1016/S0921-3449(02)00031-9
http://dx.doi.org/10.1016/j.wasman.2005.05.007


 

 

 

 

EASEWASTE 
 

 

LCI, LCIA End-of-life Free Waste generation, collection, 
treatment, disposal, and 
transport. 

Waste collection 
and processing. 

Resource, 
energy, and land 
inputs. 
Greenhouse gas, 
acidification, 
nutrient 
enrichment, 
ozone depletion, 
photochemical 
ozone formation, 
ecotoxicity, 
human toxicity, 
stored toxicity, 
and spoiled 
groundwater. 

Europe Released in 
2008 

WRATE 
 

 

LCI, LCIA End-of-life Fee Waste collection, transport, 
treatment and disposal 
activities. 

Waste collection 
and processing. 

Abiotic resource 
depletion, 
freshwater 
aquatic 
ecotoxicity, 
acidification, 
eutrophication, 
global warming 
potential, human 
toxicity. 

UK, Ireland  

WISARD 
 

 

LCI, LCIA End-of-life Fee Waste collection, transport, 
treatment and disposal 
activities. 

Waste collection 
and processing. 

Energy, GHG, 
criteria air 
pollutants, 
others. Ability to 
do impact 
assessment. 

UK  

http://www.easewaste.dk/
http://www.environment-agency.gov.uk/research/commercial/102922.aspx
https://www.ecobilan.com/uk_wisard.php


 

 

 

 

WaRM 
 

 

LCI End-of-life Free Waste disposal options. Can 
evaluate material extraction 
and production by evaluating 
recycling and material reuse 
assessments. 

Landfilling with 
no recovery, 
flaring, and LFGE. 
Material reuse, 
recycling, 
composting, and 
incineration. 

GHG emissions. US  

MSW-DST 
 

 

LCI End-of-life Free Raw material acquisition 
through use for waste material 
remanufacturing 
considerations. 

Waste 
management 
options. 

Energy, GHG, 
criteria 
pollutants, and 
+30 other 
pollutants. 

US  

AWAST 
 

 

LCI, LCCA End-of-life Free Collection/transport, biological 
treatment, incineration, and 
landfilling. 

Waste 
management 
options. 

Energy, 
atmospheric 
emissions, costs. 

Europe  

TCAce 

 

LCCA General Fee User defined product or 
process 

User defined 
product or 
process. 

Facility 
compliance, 
contingent 
liabilities, 
pollutant 
external, federal 
statute penalties, 
accidents, 
settlement, and 
CERCLA costs. 

Provides 
framework to 
implement 
costs for any 
geographic 
condition. 

Data 
timeframe 
varies 
depending on 
databases 
implemented. 

Sustainable 
Minds 

 

LCA General Fee Cradle-to-Grave For any process Energy and other 
emissions 

US Several data 
bases 

Eco-LCA™ 

  

LCA General Free Life Cycle Assessment with Full 
Ecological Accounting. 
Material production through use 
including supply chains 

Unit process to 
supply chain to the 
entire economy 

consumption of 
resources, 
ecosystem goods 
and services 
including 
“embedded” 
natural capital 

US uses the same 
underlying 
economic data 
as EIO-LCA 

http://www.epa.gov/warm
https://webdstmsw.rti.org/resources.htm
http://awast.brgm.fr/
http://www.earthshift.com/tcace.htm


 

 

 

 

C-FAR™  

 

LCA General Free Carbon footprint assessment and 
reduction to calculate greenhouse 
gas emissions and analyze the 
expected benefits of emission 
reduction projects.  

To help cities 

interested in 

conducting a 

baseline emissions 

inventory. 

 

Greenhouse gas 
emissions 

US (City of 

Columbus, and 
 other 
communities in 
Ohio) 

 

Consequential 
LCA 

 

LCI, LCIA Consequential LCI 
modeling and 
consequential 
LCA, guideline 

 Product system Change of unit 

processes in a 

product system 

Processes affected 
by a change in 
demand for 
products, binding 
factors such as 
money, time, 
space, technology 

Europe 2009 

Eco Materials 
Advisor (Granta) 

 

LCA Cradle-to-grave Free Transportation, raw matl, Design-
production-use-EOL 

Material selection, 

production 

processes including 

finishing 

Energy, CO2, 
water, cost, key 
environmental 
indicators 

  

LCA Calculator 

 

Carbon 
Inventorying, 

General 

Cradle-to-grave 

Free Raw material acquisition, 
processing, transportation, use, 
and end-of-life management 

Material 

production through 

end-of-life 

GHG emissions Several databases 
which include 
Europe, US, and 
other regions 

 

Clean Metrics’ 

Carbon Scope 
 

 

Carbon 
Inventorying, 
LCIA 

General 

Cradle-to-grave 

and supply chain 

Free Raw material acquisition, 
processing, transportation, 
storage, use, waste management, 
land use and carbon storage and 
sequestration. 

Material 

production through 

end-of-life 

GHG emissions and 
energy use 

US, Europe  

 

 

 



 

 

 

 

Table 2  Life Cycle Inventorying Tools 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name LCA Focus 

APEEP Emissions impacts 

Athena Buildings (Cradle-to-grave) 

AWAST End-of-life 

BEES Buildings (Cradle through use) 

CA GREET 1.8b Transportation (Well-to-wheel) 

E3 Database Transportation (Well-to-wheel) 

EASEWASTE End-of-life 

EIO-LCA General (Cradle-to-gate) 

Gabi General (Cradle-to-grave) 

GHGenius 3.15 Transportation (Well-to-wheel) 

GREET 1.8c Transportation (Well-to-wheel) 

IWM End-of-life 

IWM-2 End-of-life 

MSW-DST End-of-life 

NREL U.S. Life-cycle Inventory General 

ORWARE End-of-life 

SimaPro General (Cradle -to-grave) 

WaRM End-of-life 

WASTED End-of-life 

WISARD End-of-life 

WRATE End-of-life 



 

 

 

 

 

Table 3  Life Cycle Impact Assessment Tools 

Name  LCA Focus 

APEEP Emissions impacts 

Athena Buildings (Cradle-to-grave) 

BEES Buildings (Cradle through use) 

E3 Database Transportation (Well-to-wheel) 

EASEWASTE End-of-life 

Gabi General (Cradle-to-grave) 

ORWARE End-of-life 

SimaPro General (Cradle -to-grave) 

TRACI Emissions impacts 

WISARD End-of-life 

WRATE End-of-life 

 



 

 

 

 

 

 

Table 5 Life Cycle Assessment (LCA) Methods 

Name LCA Focus 

European Environment Agency  

Life Cycle Assessment: A Guide to Approaches, 

Experiences, and Information Sources   

General overview of what Error! Reference source not found. is and what can be 

evaluated with the framework. Provides a discussion of the methodological 

background for performing Error! Reference source not found.s. Has a comprehensive 

listing of informational sources including newsletters, journals, books, reports, 

conference proceedings, databases, standards, and software for Error! Reference 

source not found. practitioners.   

European Commission 
International Reference Life Cycle Data System 

(ILCD) Handbook: General Guide for Life Cycle 

Assessment   

The document has a focus on the decision aspects related to Error! Reference source 

not found.. It is heavily focused on the methodological aspects of LCI and LCIA. 

European Commission 
Environmental Impacts of Products (EIPRO): 

Analysis of the life cycle environmental impacts 

related to the final consumption of the EU-25   

This document focuses on the European Commission’s development of an input-

output model for product evaluation. The product categories are not specific to 

chemicals but capture the broad range of items used throughout an economy. 

U.S. Environmental Protection Agency 
Life Cycle Assessment: Principles and Practice   

 

This document is meant to be an educational tool for those who want to learn the 

basics of Error! Reference source not found.. It discusses the basic stages of Error! 

Reference source not found. (goal and scope definition, LCIs, LCIAs, and improvement 



 

 

 

 

Name LCA Focus 

analysis) and the importance of evaluating processes from cradle-to-grave (raw 

material acquisition, materials manufacture, production, use/reuse/maintenance, and 

waste management).   

European Union - Calcas: Coordination Action for 
Innovation in Life-Cycle Analysis for Sustainability 
D20 Blue Paper on Life Cycle Sustainability Analysis  

 

Presents a roadmap for defining Life Cycle Sustainability Analysis (LCSA). 
 

United Nations Environment Progamme (UNEP) 

Life Cycle Approaches: The Road from Analysis to 

Practice   

This document presents the general background for Error! Reference source not 

found. and Life Cycle Management (LCM) principles. It discusses the key steps in 

performing each analysis but does not provide step-by-step instructions for executing 

an Error! Reference source not found.. Developed by the Error! Reference source not 

found. and the Society of Environmental Toxicology and Chemistry. 

United Nations Environment Progamme (UNEP) 

Evaluation of Environmental Impacts in Life Cycle 

Assessment   

A qualitative overview of the LCIA framework good for those interested in 

understanding the importance of performing this stage. 

United Nations Environment Progamme (UNEP) 

Life Cycle Assessment: What it is and how to do it  

 

The first part discusses what Error! Reference source not found. is, why it is used, how 

an Error! Reference source not found. is performed (in general), and how the results 

can be used. The second part provides information on the basic steps of performing an 

Error! Reference source not found. including goal and scope definition, collecting 

data, establishing system boundaries, processing data, classification, characterization, 

valuation, reporting, and improvement analysis. 



 

 

 

 

Name LCA Focus 

World Business Council for Sustainable 

Development and the World Resources Institute. 

Product Life Cycle Accounting and Reporting 

Standard (Draft)   

Aims to develop GHG accounting and reporting standards for businesses, 

governments, NGOs, and academic institutions. Focuses on Error! Reference source 

not found. methodology providing basic information for new Error! Reference source 

not found. practitioners for GHG assessment. 

 

Table 6 Life Cycle Database  

Name  LCA Focus 

U.S. Life Cycle Inventory (LCI) 
Database Newsletter  

 
 

News and updates life cycle inventory  database for LCA 

U.S. LCI Database Overview and 
Data Submission Requirements  
 

 

updated and expanded LCI submission guidelines to provide data 
to the U.S. LCI Database initiative and replace the earlier 
Development Guidelines 

European energy data- futures 

 
 

  
 

 
European electricity up to 2030 

 



 

 

 

 

 

Table 7 Water Tools 

Name  Focus 

The Water Footprint Links  

 
 

Water footprint calculator, WaterStat database, Product gallery,  

 

Water Footprinting: How to Address Water Use in Life Cycle 
Assessment?   

 
 

Overview of a broad range of methods developed to enable accounting 
and impact assessment of water use 
 

Corporate Water Accounting 

 
                                                                                   

Analysis of methods and tools for measuring water use and its impacts 

 

Sustainability Tools for the Water Treatment Industry   

 

 

The water footprint assessment manual:  
Setting the global standard 

 

The book offers a complete and up-to-date overview of the global 
standard on water footprint assessment as developed by the Water 
Footprint Network 

Water Tools from GEMI, Ceres, Aqueduct Each Fill a Different 
Niche 

 

 

 





ALTERNATIVES ANALYSIS WORKSHOP
TOOLS, METHOLOGIES AND FRAMEWORKS

 
Assessment Criteria Examples of scenarios where further analysis needed.  If certain alternaƟ ves:

(A) Product funcƟ on or performance - funcƟ on worse or beƩ er in some applicaƟ ons
- aff ect sales or market share due to performance”

(B) Useful life - have shorter or longer life spans
- require addiƟ onal maintenance to achieve the same life
- are more likely to be reused, off seƟ ng future sales.

(C) Materials and resource 
consumpƟ on

- consumes more (or less) volume of materials
- use of a limited, non-renewable resource
- are more likely to recycle waste during manufacture

(D) Water conservaƟ on - require diff erent water volumes for manufacturing  or maintenance/ cleaning
- need higher quality water (i.e., further treatment)
- can reuse water, reducing overall consumpƟ on

(E) Water quality 
impacts

- discharge chemicals/contaminantsto water during manufacture, use, or disposal
- may be disposed directly to water (e.g., plasƟ c bags)

(F) Air emissions - emit chemicals/contaminants to air during product manufacture, use, or disposal
(G) ProducƟ on, in-use, & 
transportaƟ on energy

- have diff erent energy needs in manufacture or use
- require diff erent fuel input due to material weight, transport mode, and/or distance

(H) Energy effi  ciency - have potenƟ al for energy effi  ciency or recovery compared to other opƟ ons
(I) Greenhouse gas emissions (GHGs) - emit GHGs to air directly during manufacture or use

- emit GHGs due to energy consumpƟ on during manufacture or use
(J) Waste and 
end-of-life disposal

- will be reused or recycled
- produce hazardous or non-hazardous wastes during manufacture, disposal, or use
- cause emissions during normal disposal

(K) Public health 
impacts

- will expose consumers to health impacts due to ingesƟ on, inhalaƟ on, or dermal contact
- creates an unsafe environment for workers or consumers, not categorized elsewhere

(L) Environmental impacts - have diff erent impacts to ecology (e.g.,habitat change, species loss) or other 
environmental impacts not captured by other criteria categories

(M) Economic impacts - aff ect the price and/or life-cycle cost 
- will be aff ected by taxes or subsidies, etc.
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Aspect CLCCA LCA ELCCA CBA and SLCCA SEA
Evaluates required 

criteria?
If combined with 

environmental 
analysis

If combined with 
economic analysis

Yes Yes Yes

Values quanƟ fi ed Internal costs Environmental 
eff ects (e.g., 

emissions, material/
energy use, toxicity)

Internal costs and 
certain external 

costs that may be 
internalized

Societal value-
added internal costs 

and externaliƟ es 
(i.e., transfer 

payments excluded)

Societal value-
added internal costs 

and externaliƟ es 
using monetary or 
ranking/ weighƟ ng 

scale
Result Single cost MulƟ ple emissions, 

impact categories, 
and/or single 

weighted value

Single cost plus 
separate, non-
moneƟ zed LCA 

results

Single cost plus 
enumeraƟ on of 
non-moneƟ zed 

costs

Results presented 
separately to 

clarify tradeoff s for 
audience

PerspecƟ ve One main 
actor (either 

manufacturer, user, 
or consumer)

One or more actors 
(e.g., manufacturer, 
supplier, consumer)

One or more actors Society, including 
governments

Society, including 
governments

Life cycle Incomplete  (phases 
ignored if costs 

not borne by main 
actor, e.g., use 

phase)

Complete, unless 
contribuƟ on 
of phase is  

insignifi cant (e.g., 
design phase)

Complete Complete (not 
necessarily 

implemented)

Complete

Analysis model Generally quasi-
dynamic model

Steady-state model Steady-state model Generally quasi-
dynamic model

Generally quasi-
dynamic model

Reference unit Item, product FuncƟ onal unit FuncƟ onal unit FuncƟ onal Unit or 
System

System

Discount cash fl ows Recommended NA Recommended Recommended Recommended
Discount fi nal result Recommended (not 

necessarily applied)
NA Not recommended, 

some results 
unmoneƟ zed

Recommended Recommended for 
moneƟ zed values

Diff erence from 
CBA?

Excludes external 
oportunity costs 

and credits

Economic 
costs ignored; 
environmental 

eff ects quanƟ fi ed 
but not moneƟ zed

Simultaneous, 
consistent product 
LCA & sustainability 

assessment; 
environmental 

eff ects quanƟ fi ed 
but not moneƟ zed

-- Opportunity 
costs or credits 

considered; May be 
based on ranking 
rather than costs; 
results itemized so 

tradeoff s can be 
evaluated
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Tool Name  OrganizaƟ on Analyzes: Geographic 

Focus
DescripƟ on

Cost-Benefi t Analysis Guidelines
Circular A-4: Regulatory Analysis OMB RegulaƟ ons U.S. General guidance/ background for CBAs
Circular A-94: Guidelines and 
Discount Rates for BCA…

OMB RegulaƟ ons U.S. Discount rate guidance is applicable to broader 
CBAs

Environmental Impact Assessment 
for SEA of Chemicals

ECETOC Chemical 
Products

Europe Includes quesƟ onaire about possible chemical 
subsƟ tutes and case studies

Guidance on the PreparaƟ on of 
SEA as Part of an ApplicaƟ on for 
AuthorisaƟ on

ECHA Chemical 
Products

Europe Specifi es requirements of chemical 
alternaƟ ves analysis for REACH legislaƟ on

Assessing the Health and 
Environmental Impacts in the 
Context of SEA under REACH

ECHA Chemical 
Products

Europe Includes discussion of evaluaƟ ng human 
health, environmental risks, and economic 
valuaƟ on

Technical Report of Methodology: 
CBA and Policy Responses

European 
Commission

RegulaƟ ons Europe Contains cost esƟ mates associated with 
certain environmental problems

Guidelines for Preparing Economic 
Analyses

EPA RegulaƟ ons U.S. Discusses environmental valuaƟ on techniques 
and challenges

CBA and the Environment: Recent 
Developments

OECD Environmental 
Assessment

Developed 
Countries

Discusses evaluaƟ ng environmental issues 
with CBA

Life-cycle Cost AccounƟ ng  Guidelines
Life-cycle Cost Analysis Primer U.S. DOT Infrastructure 

systems
U.S. Provides general guidance for convenƟ onal 

LCCA 
Code of PracƟ ce of Life-cycle CosƟ ng NATO Military 

systems
U.S./ 

Europe
Describes convenƟ onal LCCA; includes guide 
for presenƟ ng results

Environmental Life-cycle CosƟ ng SETAC Products None. Comprehensive manual for ELCCA
Environmental ValuaƟ on Data Sources

NaƟ onal Center for Environmental 
Economics

EPA Varies U.S. Portal for environmental valuaƟ on research.

Valuing the ProtecƟ on of Ecological 
Systems and Services

EPA Ecological 
valuaƟ on

U.S. Discusses creaƟ ng a model ecosystem services 
and associated valuaƟ on

Valuing Mortality Risk ReducƟ ons for 
Environmental Policy

EPA Human health 
valuaƟ on

U.S. Summarizes literature regarding value of 
human life.

Cost of Illness Handbook EPA Human Health U.S. Provides esƟ mates of costs associated with 
many diseases

Environmental ValuaƟ on Reference 
Inventory

Environment 
Canada

Varies U.S. and 
others

Database of studies valuing environmental & 
health benefi ts.

Economics of Ecosystems and 
Biodiversity in Business and 

Enterprise

UNEP Ecological 
valuaƟ on

None. Discusses valuing an ecosystem’s provisioning, 
regulaƟ ng, cultural, and supporƟ ng services

Guide to Corporate Ecosystem 
ValuaƟ on: A Framework for 

Improving Corporate Decision…

WBCSD Ecological 
valuaƟ on

None Assists in including the value of environmental 
costs in business decisions and provides 
examples
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Scope Costs included Fee Required Results Description and Applicability
Financial Environmental

General X X Free; fee to edit. NPV; IRR Can calculate any costs & benefi ts • 
Provides no guidance for • 
moneƟ zing costs & benefi ts

Buildings X Free NPV; annual cost Evaluates LCCs of buildings; at • 
the Ɵ me of publicaƟ on, the tool 
currently does not analyze private 
sector buildings
Does not independently evaluate • 
all criteria outlined in AB 1879

Equipment X X Free NPV; limited LCA Evaluates LCC of water &/or energy • 
consuming equipment; may apply 
to simple manufacturing processes
Calculates life-cycle energy, water • 
use, & CO2 emissions
Does not independently evaluate • 
all criteria outlined in AB 1879

Equipment / 
None

X Free online; fee for 
Excel tool

NPV Analyzes installaƟ on, maintenance • 
& energy costs for an asset/
equipment
Provides guidance to esƟ mate • 
maintenance costs
Does not independently evaluate • 
all criteria outlined in AB 1879

Safety 
Equipment

X Free\ NPV Accounts for capital & • 
maintenance costs of protecƟ ve 
devices (e.g., fi lters, fans) & of 
negaƟ ve events (e.g., spills & 
releases)
Does not independently evaluate • 
all criteria outlined in AB 1879

AB: Assembly bill  
CBA: Cost-benefi t analysis  
ICLEI: International Council for Local Environmental Inititative    
IRR: Internal rate of return 
LCCA: Life-cycle cost accounting  
NPV: Net present value 
O&M: Operation and maintenancen 



 

 

 

 

Table 4  Life Cycle Costing Tools 

Name LCA Focus 

APEEP Emissions impacts 

AWAST End-of-life 

BEES Buildings (Cradle through use) 

E3 Database Transportation (Well-to-wheel) 

GHGenius 
3.15 

Transportation (Well-to-wheel) 

ORWARE End-of-life 

TCAce Process or Product Direct and Indirect Costs 
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 ALTERNATIVE ASSESSMENT FRAMEWORKS

DfE Design for Environment AlternaƟ ve Assessment US EPA, OCSPP hƩ p://www.epa.gov/dfe/• 
alternaƟ ve_assessments.html

Identify function and assess comparative impacts of potential alternatives

CTSA Methodology, Cleaner Technologies SubsƟ tutes Assessment: • hƩ p://www.epa.gov/dfe/pubs/
tools/ctsa/

Developed by US EPA DfE Program Systematic evaluation and comparison of baseline and 
alternatives - human health and environmental risks, performance, costs, and resource conservation 
-  to inform business decisions.

TURI Toxic Use ReducƟ on InsƟ tute, U Mass Lowell:• 

Five Chemicals Study:  Alternative Assessment Process Guidance http://www.turi.org/About/Library/
TURI_Publications/2006_Five_Chemicals_Alternatives_Assessment_Study/Project_Materials/Project-
Materials/Alternatives-Assessment-Process-Guidance

Lowell Center for Sustainable ProducƟ on AA Framework, Version 1.0:•  hƩ p://www.chemicalspolicy.org/
downloads/FinalAltsAssess06.pdf

Collaborative with TURI 

REACH - ECHA Guidance on preparaƟ on of applicaƟ on for authorizaƟ on: • hƩ p://echa.europa.eu/web/
guest/guidance-documents/guidance-on-reach

Includes a template for an assessment of alternatives to be conducted when applying for 
authorization of a chemical under REACH. It also provides some information on substitution planning 
and socio-economic analysis.

BizNGO Chemical AlternaƟ ves Assessment Protocol:•  hƩ p://www.bizngo.org/safer.php

Similar steps and builds on DfE and Lowell Center for Sustainable Production framework.  Method 
may help with selection and implementation, by identifying potential trade-off s and potential 
solutions in the decision making and implementation stages.

SUBSPORT, SubsƟ tuƟ on Support Portal: • hƩ p://www.subsport.eu/

Steps, tools, lists, and databases used to describe hazards and useful properties, establish 
alternatives evaluation criteria, identify alternatives, assess and compare alternatives, pilot small 
scale substitution, and implement and improve.  Portal format: one-stop information hub - links to 
databases, tools, and case studies to enable user to complete steps.

C2C CerƟ fi ed CM process, MBDC Cradle to Cradle: • hƩ p://www.mbdc.com/detail.
aspx?linkid=2&sublink=9

Product certifi cation based on criteria for:  ingredient identifi cation, impacts to human health 
and environment, design for recovery and reuse, use of energy, water, and strategies for continual 
improvement.

The Natural Step, Sustainability Framework, SLCA, Sustainability Life Cycle Analysis: • hƩ p://www.
naturalstep.org/en/sustainability-life-cycle-assessment-slca#ten_steps



California Environmental Protection Agency 
DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

Steps, tools, algorithm, rating matrix- a series of questions directed to reveal information about 
impacts in each life cycle stage and in each of four areas of sustainability. Algorithm  applied to 
display answers in matrix format.  Identify solutions, actions to take to avoid those impacts.

In Development

AlternaƟ ve Assessment Guidance Document• 

Multi-state working group, Technical Alternative Assessment Guidance (TAAG) Team: http://www.ecy.
wa.gov/programs/hwtr/chemalternatives/altAssessment.html

Modules format, tasks in each step in AA process. In development

IC2, Interstate Chemicals Clearinghouse Safer AlternaƟ ves Assessment:  • hƩ p://www.
ic2saferalternaƟ ves.org/

Flow of AA steps, tasks in each step are described.  Wiki format,developed by contributions from 
practitioners.  In development

HESI, Health and Environment Science InsƟ tute: • hƩ p://www.hesiglobal.org/i4a/pages/index.
cfm?pageid=3584

Mission is to evaluate existing frameworks to propose best practices for an improved chemical 
alternatives assessment framework.  In development stage, committee is established.
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SCREENING AND REFINEMENT THROUGH ITERATIONS
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