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PavementPreservation Products
Product Category Rule

1.

2.

Identification of Product
1.1. UNSPSC Code: These products do not yet have a UNSPSC code, but could be used while
performingtheseservicesunder the noted UNSPSC codes.
1.1.1. 72103301 Parking lot or road matenance orrepairs or services
1.1.2. 72141003 Highway and road maintenance service
1.1.3. 72141104 Highway and road resurfacing service
1.1.4. 72141105 Sidewalkconstruction and repair service
1.1.5. 30222015 Runway [only maintenance or repair]
1.1.6. 72141101 Airport runway constructionesvice
1.1.7. 95121613 Airfield [only maintenance or repair]
1.2. System Function: pavement preservation produetstore the function of the existing
pavement system and extelrits service life, not increasiig capacity or strength

a) Functional Unit: One squareeter year of pavement preserved in average condition per ASTM
D643309" or ASTM 5344.0". In the United Statessederal Aviation Administration approvals
P-626, R630, R631, P632, EB35, and ERBI4, may also apply.

1.3. The gope of the PCR is CradleGoave.

1.4. Thepurpose of the PCR is to provide a detailed method for developing a busaibsisiness
environmental product declaration to supparbmparable, informed, and objective sustainable
purchasing

1.5. Names and affiliations of the PCR Review Committee

Di Lu, independent, CACR01054
Ana QuirosEceGlobal AdvisorsCosta Rica
VivikKhannaPhD.,P.E., M.ASQBklahoma Aeronautics Commission

The PCR committee recognizes and appreciates the reviewers for their contribution towards
making this documengtronger and clearer in both technical and editorial senses.

Administrative Details

2.1. Program operator: Institute for Environmental Research and Educ@iadtE)

2.2. A global search for pavement preservation PCRs identified no such document. This document
appears to be the first.

2.3. Date of Publicationjune 1, 2011

2.4. Expiration DateMay 31, 2016
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Validity of any EPDs will be until the expiration daft¢he PCRbut any EPD must be updated in the
case of substantial reformulation of tigoduct. Substantial resrmulationmeansany changeaffecting

10% of themass of thgroduct formulation or causing a 10% change in any impact category result.

3. Ba

3.1. This PCR is developed in conformity wlid 1404% 14044, 14025 | y R

ckground

Progrant’.

3.2. ThePCRDevelopmentvas fundedoy Asphalt System#nc. (ASI)
3.3. Outreach was by phone and email, list of individuals contacted seen in Appendix A

4. De

4.1. AP 42: Air Pollution 42: a program of the U.S EPA for estimating air pollution emissions from
industrial processes

4.2.
4.3.

4.4,

4.5.
4.6.
4.7.
4.8.

4.9.

Pavement Preservation Product Category Rule

Members of the PCR committee inclutle

Jim Roberts

Jim Aspin

Kerry Nothnagel
Kent Newman
Alan James
Brad Grose

Bob Young
Greg Cline

N. Mike Jackson
Larry Galehouse
BruceUhlman
Arlis A Kadrmas

finitions

ASI

Independent consultant to ASI

Trarsystems

Army Corps of Engineers

Akzo Nobel
ASI
ASI

U.S.FAA, formerly US Navy
University of North Florida
National Center for Pavement Preservation

BASF
BASF (¢phalt)

LO9w9 Qa

CAS Numberumerical identifier of chemicals provided by the Chemical AbstiSetsice.
Competent Authority: an individual with a higher degree or at least five years experience in the

relevant industry.

Consumptive Water Use/ater removed from available supplies without return to a water

resources system, e.g. water used in manufac

turing, agriculture, and food preparation.

Ecosphee flows: raw materials takemdm nature or returned to nature
Foreground Data: data in processes under the direct control oEfPB owner.

Primary Dataraw data collected by the individualsguestion, e.g., electricity invoices, stack
test results, monthly monitoring data, etc.

91

NI K & ¢

Secondary Data: aggregated or modified data from a reputable source, e.g. descriptions of the

local electric grid derived from the local utilifpublished peer reviewgarticles, etc.

Semivolatiles: organic compounds typically having boiling points above 150 degrees Centigrade,
and vapor pressures below 0.01 mm mercury.

version O



4.10. Technosphere flows: all modified products and services. Technosphere flows are always
accompanied by financial exchange.

4.11. Tertiarydata: chta aggregated from many sources, e.g. in commercial LCI databases.

4.12. Unit Process: the lowest level at which life cycle inventory data is available.

4.13. Onsite formulation: changes in the product as applied to optimizefironmental
conditions. For example more water or more sand or gravel may be added to the typical
formulation.

4.14. First Tier Supplieroenpany selling product to the company seeking the EPD

4.15. Foreground Data: data from processes under operational contrbleoEPD owner.

4.16. EPD Ownerhe organization developing the EPD, usually the manufacturer

4.17. Backgroud Data: éta from processes not under operational control of the EPD Owner.

5. Acronyms

5.1. ASTM: American Society for Testing and Materials

5.2. BOD: Biological Oxyg&emand

5.3. COD: Chemical Oxygen Demand

5.4. EPA: Environmental Protection Agency

5.5. EPD: Environmental Product Declaration

5.6. ISO: international Association for Standardization

5.7. LCACP: Life Cycle Assessment Certified Professional.

5.8. LCA: Life Cycle Assessment

5.9. LCI: Life Cycle Inventory

5.10. LCIA: Life Cycle Impact Assessment

5.11. PM: Particulate matter (air)

5.12. PCR: Product Category Rule

5.13. TSS: Total suspended solids (water)

5.14. USGS: United States Geological Service

5.15. VOCs: Volatile Organic Substances

6. Standards Incorporated by Reference

6.1. Recommended Performance Guidelines for Emulsified Asphalt Slurry Seal Surfaces, 2010.
Internationd Slurry Surfacing Associatioh0%

6.2. Recommended Performancguidelines foMicro-Surfacing, 2010nternational Sirry
Surfacing Associatiofl43

6.3. ASTM D643310 Standard Practice for Roads and Parking Lots Pavement Condition Index
Surveys

6.4. ASTM 53440 Standard Test Method for Airport Pavement Condition Index Surveys

6.5. ISO 14040Environmental managemennt Life cycleassessment Principles andramework

6.6. ISO 14044Environmental management Life cycleassessment Requirements and
guidelines
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6.7. 1SO 14025Environmental labels and declarationsType |1l environmental declarations
Principles and procedures

7. Inventory Analysis

The life cycle inventorig the input and output data collected at the unit process level. Combining the
unit process data provides the entire life cyigentory of the producsystem.The data is used to
calculate the Life Cycle Impact Assessment and ultimately the EnvironnReathuct Declaration.

7.1. This life cycle inventory covers all the stages of the life cycle from raw materiatodtr
through the use phasén the Earthsure system, waste treatment is modeled as an additional
unit process rather than a life cycle sta@erring use, sme pavement produstbecome worn
away in use through chemical degradation or physical delbrat@, and implyno disposal unit
process while others contribute substantially to the pavement surface and their disposal or
reuse must be accountefdr at the time the roadsurface is removed

7.2. The system boundary die LCAstudyis illustrated in Figure 1. éixcludeghe production and
disposal otapital eqlipment, but includes the operation of the equipment. The personnel
impacts (travel to/fromwork; lunchroom operations and saary water treatment) are
excluded. The office operations are excludéde pavement itself is excluded, as is the
operations of vehicles using the pavemewthere it is impossible to exclude office and
personnel impacts (due to lack of sufetering or measurement), these operations may be
included, but a sensitivity analysi§this inclusiommust be included in the study.
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Figure 1 System Boundary for Pavemdtreservation Products
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7.3. The transportation model will ideally be based on actual information on fuel consumption and
mode of transport. Where the transport is via common carrier, the following assumptions will
be made:

7.3.1.All rail is assumed to have no etpfhautback. It is diesel powered.

7.3.2.Road transport is via diesel powered-@b tractor-trailers, with empty hauback 50% of
the time.

7.3.30cean transport has no empty haedhck. It is diesel powered using bunker oil.

7.4. With the exception of energy producingqeesses, Were unit operations have more than one
product, the impact of the operations, including waste disposal is allocated according to the
mass of the product. Where the mass of the product is not known, another unit may be used,
but it must be conveed to mass, and a sensitivity analysis performed on the potential range of
the conversionin the case of energy producing operations, the impacts are allocated according
to energy production, on a useful energy equivalent basis.

7.5. Any wastes that are recled(including those used for energy recovelgave the system
boundary and are analyzed no furtheWwhen recycled materials are included in the product,
they are considered raw materials, atige impact oftheir recycling is calculated from the point
of discard, either at theliscardingfacility or at the waste management center.
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7.6. Where waste disposanethods are known, they mube modeled for waste disposal. Wieer
they are not known, the most recent waste inventory data from the U.S. EPA Officedof Soli
Wasteor equivalent for the host countmnust be used.

7.7. No credit for biebased greenhouse gases may be employed. However, sequestration of carbon
into bio-based materials may be accounted for during raw material unit processes, which must
include althe emissions created during growinggrvestingand transportinghe biomass.

7.8. No carbon offset credits may be included in the calculation.

7.9. At least 95% of all mass and energy used in the system must be accounted for. No single flow
that represents more thad% of the total mass or energy flow may be excluded. All known
toxic materials must be accounted for. At a minimum, all U.S. EPA Toxics Release Inventory
Chemicalsor the equivalent for the host countmust be evaluated

7.10. At a minimum, the following ecpbere flows must be evaluatad the inventory
divided inb releasego or removals fromair, water and soil fithere is o flow, zeros should be
noted. All Ecosphere inputs must be in units ehature amounts, e.g. nickel (in ground).
complete listcan be found in Appendix C.

7.10.1. All greenhouse gases identified in the most recent IPCC technical report;

7.10.2. All fixed nitrogen; all phosphorus;

7.10.3. Categorical groups such as PM, TSS, VOCs, BOD and COD

7.10.4. All substances on the US EPA Toxics Release Inventooyntry equivalent

7.10.5. All endocrine disrupters identified in tHeU Annex 9 list

7.10.6. All water withdrawal and release;

7.10.7. All mineraldracked by the U.S. Geological service inNtieerals Yearbogk

7.10.8. All removals of atmospheric componer{t, N,. etc.)

7.10.9. All fossil fuelextracted

7.10.10. Land occupatiorfin units of areayears)and land use changgisting both the
before and after use, following theatellitelandcover naming conventiors the US
Geological Service

7.11. The entire inventory must be made available to the reviewer.

7.12. All foregroundtechnospheredata must be primargata, collected over 12 months of
operation.Themonth and year the data was gatheretlst be disclosed in the EPD.

7.13. Companies seeking the EPD must seek primary data from their first tier suppliers

representing at least 8® ofthe mass ofheir technosphere inflowsOnly when data is not
available may they ussecondary or tertiary data sources.

7.14. The electric grid for foreground operations should represent the local electric grid (as
supplied by the local electric utilit}Vhere unit operations are background data, or where the
local utility will not provide the data, they should represent the most appropriate regional or
national electric grid data as published by the U.S. LCI DatathasEU Database (ELCD) or
other releant national database

7.15. Where the unit process is powered gnewable resources, e.gind or solar power
and no electricity leaves the facility (i.e. the system is not-igmiced), renewable electricity
produced from wind or solar may be accounted fothe system.

7.16. All data must be in SI (metric) units.
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7.17. The life cycle inventory must include information about the age of the d¥ta.
foreground data must be no more than two years d\l.technosphere flows must be
accompanied by the appropriate UNSR80e. All Ecosphere flowsust be accompanied by a
CAS Number

7.18. Wheretertiary data is used, the most relevant data shall be used, in the following order

of preference, from most
to least desired: same
locality> global> other
locality. Where properly
reviewed U.S. LCI
database setsr EU ILCD | Ecosphere inputs

or other national or Sand irground CAS #8943928-8 Primary data
regional datasetsre Land occupation Primary data

available, they should be | Technosphere inputs _
used for national data. Diesel fuel UNSPS(C5101505 Primary data

7.19. No data more than | Lubricating oil UNSPS@5121520  Primary data
10 years old may be used,

unless it iaaffirmedby a
competent authoritythat | Ecosphere outputs  (all calculated based o&P42)

Example Metadata: Extraction of S and
Includes the removal of sand using heavy equipment and the sorting
the sand by size using a mechanical sieving machine.

Electricity, single phasgNSPS83101801 Primary data

the processes they Secondary datage 9 years
describe have not
substantivelycharged.
7.20. Wherever possible, primary data should be calculated providing the mean, standard

deviation and statistical distribution of the data. This data will support analysis of
reproducibility and uncertainty of the data. Where these analyses are not posiibld be
assumed that the data are legprmally distributed with a relative standard deviation of 100%.

7.21. A flow chart showing the system boundaries must be included in the LCA study.

7.22. The wit process based Life cycle inventory must describe each afrttigprocesses as
described above and as called out in ISO 14040 and 14044.

7.23. The nventory must disclose the perceat techrosphere flow inventory thathat are
primarydata, based on the number of technosphere flows

7.24. All emissions factors used must bertified as primarydeveloped for the local unit

process or based oriological, chemical gshysical constants such amichiometric
equivalent$, secondaryderived from studies of equivalent processes}ertiary (derived fom
the aggregation of mtiple similar processs).

7.25. Thelength of time of pavement life extensionay be ckulatedusing the defaulivalues
shown belowThese default figures represent thha@inimum life extensiorof the product not
the service life of the producMost productswill have life extension figures longéran found
in Figure Delow.
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Figure2 Default Minimum Pavement Life Extension Times

Asphalt Pavements

Rejuvenators

Fog Seals

Crack Filling

Crack Sealing

Slurry Seals

Micro Surfacing

Chip Seals

Ultra-Thin Bonded Wearing Course
Ultra-Thin HMA Overlays

Thin HMA Overlays

Minimum Pavement Life
Extension (years)

1

a b~ oot oA NPRE P

Concrete Pavements

Minimum Pavement Life
Extension (years)

Crack Sealing

Spall Repair
Diamond Grinding
Partial Depth Repair
Full Depth Repair
Dowel Bar Retrofit
Bonded Overlays

1
1
3
5viii
3
2
15ix

If default values are not used, the EPD owner must provide documentation of the expected pavement
extension value, either through statistical analysis of existing us@ra@ugh engineering calculations.
Calculations must be based on the rangawficipatedapplication environmentand conditionsand

the calculated value for pavement extension must represent an arithmetic mean of the measured or
calculated scenario€alculated scenarios should consider climate, weather during application and initial
pavement condition.

During the use phase, there are losses due to volatilization, UV degradation, and physical debridement.
These must be estimated based on the aversggnario described above. Where the losses in runoff or

in volatilization are not measured, the total bulk amount of the volatiles and semivolatiles in the virgin
material must be assumed to be releas&dmivolatiles must be characterized using US EPAadet

8270 of SW84%or equivalentNonvolatile components must be assumed to be landfilled as part of the
next life cycle of pavement preservation product, unless it can be slioatrihe material is recycled

into the next use of the product (e.throughin-place asphalt recycling).

8. Life Cycle Impact Assessment
The impact assessmefdr methodology is based on expected impacts from the production, application
and use of pavement preservation products. Stratospheric ozone depletion is an effect tha¢rs driv
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largely by the release of refrigerants, which are not used in the pavement preservation product value
chain, so this impact will be ignored. Impact assessméhbe performed using the following methods

8.1.

8.2.

8.3.

Climate change is the result of the anthropogeaddition of greenhouse gases into the
atmosphere. These gases trap heat in the atmosphere, leading to a wide diversity of effects,
including sea level rise and acidification, extreme weather events such as hurricane and
tornadoes and droughts and floodSreenhouse gases are released through combustion and
throughand ultimately effects such as crop failure and increased incidence of disease leading
to human mortality and losses of species and ecosysterhs. majority of greenhouse gases

are derived fron combustion, and all products include combustion in their value chains, even if
only for the purpose of transportation.

Themidpointindicator ofclimate change is th€Q equivalents is a measure of infrared
radiativeforcing, using the most common and important (in terms of fraction of the

greenhouse effect) gas, &@Qhe lifetime of CO2 in the atmosphere is very variable, but a

weighted average is near 100 years, and thus the 100 year time horizon is seldwted.

chh NI OGSNATFGA2y FFOGU2NE FNB RSNAGSR FTNRBY GKS
most recent 106year horizon global warming potentials. addition to C@ N,O, and Cldare

major drivers of climate change. Minor drivers of climate change incluateymefrigerants and

some industrial chemicals. All of them must be accounted for in estimating the climate change
impact.

Acidification causes the destruction of aquatic and terrestrial ecosystems through the wet and
dry deposition of strong acids andhanonia. The acidification of soils mobilizes the aluminum

in the soils and this has direct toxic effects on fish and other species, as arihalrect

effect through inhibition of uptake of potassium by plants, leading to loss of forest ecosystems.
Acdification also affects the built environment, causing the slow dissolution of buildings. We
have chosen thetoichiometric gram equivahts of hydrogen iofior emissions of oxides of

sulfur and nitrogen, ammonia, HCL, HES®, HPQ,

Eutrophicationis the overgrowth of biomassaused by the anthropogenic release of nutrients,
particularly fixed nitrogen and phosphorus. Eutrophied water bodies show early effects in
terms of species distribution and toxic algal blogarsd ultimatelyas algae decompes

L

eutrophication causes oxygen depletimadingtoF A a K (At f &a® [ NBES LR NIAZ2Y

bodies are subject to eutrophicatiseasonallyMost causes of excess nutrient releases are
agriculture, human and animal wastes, and combustion processes

LY GKS mMponQa ! &/ & wWSRTFASER RA&AO2OSNBR GKI
uptake into marine ecosytems was consté@tN:P = 106:16;bn an atom basisgnd
subsequently this ratio was confirmed to be the same in freshwater systEmesedfield ratio

Pavement Preservation Product Category Rule version 0
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is the basis of &life cycle impact models eRort the phosphorus massquivalentsof carbon,
nitrogenand phosphorus compounds releasedjng the Redfield Ratio

8.4. Humanand ecotoxicity represent direct effexdf releases of toxic matexrison humand=s and
other organismsilt is anticipated that toxic materials will be emitted during the production and
application of pavemetrpreservation products, and they may also be emittiaing the use
phase. Theseshdie evaluated using thEsetox, latest version

8.5. Photochemical smog is produced when oxides of nitrogen and volatile organic substances are
present in the atmosphere in the presence of sunlight. Ozone is formed, and this form of
oxygen causes marmjrect effects, reducingcrop yieldsasthma and other respiratory effects
in humans and animal3he production of ozone has been shown to be more related to the
existence of oxides of nitrogen (NOXx) than to the redeaf volatile organic substances.

Measurement of smoghalluse themost recent U.S. EPA TRACI method, expressed in mass of
NOx equivalents.

8.6. Fossil fuel use is expected to be uskdling the productiontransportationand application of
pavement preservation The most recent CML Methdahallbe used to evaluate this impact.

8.7. Resource Depletion: Listing of all uses of minerals with less than 100 years reserves as
calculated by the ratio of extraction/proven reserves, and published by the most recent USGS
Minerals Yearbook.

8.8. Some pavemenpreservation products include water, while others use water at various stages
of the life cycle. There is currently no consensusiow to measure wateresource depletion,
so at this timeconsumptive freshwater use shall be the indicat@snsumptivewater use
includes all theuse of freshwater resources.

Figurel Life Cycle Impact Assessment Models

Impact Category Category Indicator Model Source
Climate Change Mass of C® Intergovernnental
Equivalents Panel on Climate
Changé', most recent
publication
Acidification Mass Hydrogen lon  Stoichiometric
Equivalents equivalents
Eutrophication Mass Phosphorus  Redfield Rati"™"
equivalents
Human Toxicity CTUh UseTox

Ecological toxicity CubicMeter Years Usetox
Photochemical Smog Mass NOx equivalent TRACI
Fossil Fuel Depletion MJ CML

Pavement Preservation Product Category Rule version 0
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Mineral Resource Mass of mineralsvith USG$listed in

Depletion less than 200 years  appendix
reserves

Water Use Volume of Water N/A
consumed

9. Sensitivity analyses
Sensitivity analysasust be performed on the following assumptions:
9.1. The composition othe product, taking into accounhe reasonable range of its compositiah
application
9.2. Any allocation that could not be performed directly using mass or energy data;
9.3. Unless default minimum values are usetk range ofoad lifetime extensionof the product.

10. Other measures to be disclosed
10.1. All toxic materials in the product as required by the U.S. Occupation and Health
Administration (OSHA®quirements for Material Safety Data Shesk&ll be disclosed on the
EPDDocumentation for this disclosure shaitiude the MSDSs of components of the product
and the formulation of the product.
10.2. The business or business unit manager must sign a declaration that affirms that the
information disclosed in the EPD is true and correct to the best of his/her knowledge.

11. Format of the EPD

An example of the format is shown in Appendix A, and the EPDs should be substantively similar to
the example.
11.1. The brmat of the EPD shall be as follows:
11.1.1. The name of the duct, with any numerical identifier
11.1.2. A description of the use ohe product (e.g. as fog seal on asphalt, as sealer on cement)
11.1.3. Any specifications or conssus standards the product meets
11.1.4. A photograph of the product either in the containgor packaged shipment) oduring
application or uséfor bulk shipments)
11.1.5. The nane of the producer of the product
11.1.6. The name of the PCR and the Program Operator
11.1.7. The date of expiry of the EPD
11.1.8. The table of the impact indicator results, shown by d¢§ele stage
11.1.9. List of MSDS toxic materials, with percent content

11.1.10. Signature by business umitanager that the EPD is true and correct to the best
of his/her knowledge
11.1.11. Validation by third party LCACP that the EPD conforms with this PCR.

Pavement Preservation Product Category Rule version 0
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11.1.12. Contact information for the validator.

Pavement Preservation Product Category Rule version 0
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Appendix A: Mockup of EPD
Environmental Product Declaration
For XYZ Prodict, ABC Pavement Preservers

Product Information

XY Zoroduct covers all kinds afsphaltpavements and extends their life four years on average. It is
applied by spraying onto surfaces either by hand spray for small areas or by truck spray applicator for
larger applications.

The analysis shown here was performed in accordance with the EpgtBstvironmental Product
Declaration Program, using the product category rule for pavement preservation products. The analysis
is based on a life cycle assessment of XYZ Product, using data ddieatelanuary to December, 2012
Environmental Producté&2larations from other sourcassing different Product Category Rules may not

be comparable to this one

Picture of the products covered by the EPD

Measurement Certification

Product Name XYZ Product

Product ID number(s) 12345, 12345b, 12346

Meets quality specification | California technical specification ABC123, ISSI Standards 14
ARRA standard 987.

Product Category Rule Earthsure 20101 Pavement Preservation Products
Product Categy Rule Earthsure program, IERE
Operator PO Box 2449, Vashon WA 98070

earthsure.org 208637430 i AN |
This EPD is valid until May 31,2016 ‘
Validator Name John Smith Py
Validator Signature AN }M/V\/‘/\,\_ AAAAA
LCACP Registration Number| LCACP 20632
Date 25 January 2013

Pavement Preservation Product Category Rule version 0



The Life Cycle Environmental Impact

14

of preserving one square meter of pavement for one year

using XYZ Product

+= c +—
v = o o o c
=€ 8 3£ §3 Qg
s 2 g2 L3 =2C€
@ @ © S % o % cjr o
Climate Change 400 50 40 150  Grams CQ
Acidification 1 .01 .05 .6 Grams H+
Eutrophication .01 .01 .02 3 Grams P
Human TOX'C'ty .0005 .0008 .00001 .0005 CTUh
.. 3
Ecotoxicity 5 1 5 1 M3-yr
Photochemical Smog 005 .01 .001 2 Grams N@
Fossil Fuel Depletion 150 30 20 75  Gramsd
Mineral Resource 2 0 0 0 Grams
minerals
- Water Resource 5 01 5 > Liters water

Pavement Preservation Product Category Rule

version 0
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More information on XYZ Product

XYZ Productomtains these hazardous materials

CAS Number Name

1310-73-2 Sodium Hydroxide
8002-05-9 Petroleum distillates
8012-56-4 Sodium dodecyl sulfate

To the best of our knowledge, XYZ Product contains no endocrine disrupters
defined by theEuropean Commission

Percentage of primary technosphere data 62%

Dates of data collection January-December 2012

Product Owner Certification

| have personallgxamined the conditions and the individuals performing this
analysis and to the best of my knowledge, these representations are true anc
accurate.

Name Jane DoeCEO

Date 30 January, 2013

Signature Jeme Dol

Disclaimers ¢

The analyses presented here wegrerformed with all due care, but the user should realize that they
represent the average results measured under standardized conditions and the actual environmental
performance will vary depending on the particular application, the climate, the traffie &yl intensity
and other factors beyond the control of ABC Pavement Preservers.

The results shown here pertain only to the referenced product category rule. They should not be
compared directly to results using a different product category.rule

For moreinformation, contact

ABC Pavement Preservers

123 Main Street

Smallsville, Ohio 23435
www.ABCPavementPreservarsm
info@ABC PavementPreservers.com
712-222-2222

Pavement Preservation Product Category Rule version 0


http://www.abcpavementpreservers/
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Appendix B : List of invited interested parties
The following individuals were contacted via email and invited to participate in developgfGR.

Name

Nancy Albright, P. E.

John Andreae
David Andrewski
Paul Annarummo
Jim Aspin

Thadd Buzan
FrancoisChaignon
German Claros
Greg Cline
Caleb Dobbins
Dale Doughty

R. Gary Fore
Larry Galehouse
John Garrity
Brad Grose
Steve Guy, P.E.
Bob Humer

N. Mike Jackson
Alan James
Arlis Kadrmas
Richard Lewis
GeorgelLukes
Kent Newman
Ron Newsome
Kent Nicholson
Terry Nothnagel

Angela Parsons, P.E.

Dave Ray, P.E., P
Jim Roberts
Delmar Salomon
Tom Sands
Shakir Shatnawi
Peter Stephanos
Jon Swartz

Bruce Uhlman
Joe Wright
Megan White

Affiliation

Director, Division of Maintenance, Kentucky DOT
IdahoPavement

Pavement Engineer, Indiana DOT

Administrator, Bridge and highway Maintenance, RIDOT
Consultant to ASI

Office of Deputy Undersecretary of Defense for Installations and Environment
COLAS, Inc

Research and Technology Implementation Officeas DOT
Federal Aviation Administration, formerly U.S. Navy
Administrator, Bureau of Highway Maintenance, NH DOT
Director Bureau oMaintenance and operations Maine DOT
National Asphalt Pavement Association

National Pavement Preservation Center, Michigan State University
Bituminous Engineer, Minnesota DOT

Asphalt Systems, Inc

Florida, DOT

Asphalt Institute

University of South Florida

Akzo Nobel

BASF

National Center for Asphalt Technology

Utah DOT

Army Corps of Engineers

Alabama DOT

IOWA DOT

Transystems

Alaska DOT

Maintenance Administrator, Ohio DOT

ASI

Pavement Preservation Systems

Operations Division Manager, Nebraska DOT

California DOT, Pavement

US DOT

Administrator, Montana DOT

BASF

Director,Maintenance & Operation, Delaware DOT
Washington DOT

In addition, individuals working for the U.S. EPA and environmentafjogarnmental organizations Greenseal
and World Resourcdsstitute were invited to participateSome of the invitees declined to be listed here.

Pavement Preservation Product Category Rule

version O
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Appendix C: List of de minimus infor mation for life cycle inventory

(ecosphere flowsompilation of the flows outlined in section 7.10.

Raw materials
Aluminum
Antimony

Arsenic

Asbestos

Barite

Bauxite and Aimina

Beryllium

Bismuth

Boron

Bromine

Cadmium
Chromium

Clays
Coal

Cobalt

Construction Sand and Gravel

Columbium (Niobium)

and Tantalum

Copper

Diatomite
Feldspar and Nepheline

Syenite

Ferroalloys
Fluorspar

Gallium
Garnet

Germanium PlatinumGroup Metals
Gold Potash

Graphite Pumice and Pumicite
Gypsum Rare Earths

Helium Rhenium

Indium Selenium and Tellurium
Industrial Diamond Silica

lodine Silion

Iron and Steel Silver

Iron Ore Soda Ash

Land Occupation
Land Use Change

Stone, Crushed
Stone, Dimension

Lead Strontium
Lithium Sulfur
Magnesium Talc
Manganese Thorium
Mercury Tin

Mica Titanium
Molybdenum Tungsten
Natural Gas Uranium
Nickel Vanadium
Nitrogen Vermiculite
Oxygen Fresh Water
Peat Wollastonite
Perlite Zeolites
Phosphate Rock Zinc
Petroleum Zirconium and Hafnium

Emissions to air water and soill

CAS Number

408031-3

354-11-0
630-20-6
71556
354-14-3
79-345
79-00-5
13474889
812-04-4
11151256-2
171700-6

Pavement Preservation Product Category Rule

Name CAS Number Name CAS Number Name
1-(3-Chloroallyh3,5, *triaza: 1-azbnihdédamantané,1-Dimethyl hydrazine 9550-1 1,2-Dichlorobenzene
chloride . .
1,1,1,2Tetrachl0r02—ﬂuoroethang6-18'4 1,2,3Trichloropropane 107-06-2 1,2-Dichloroethane
1,11 2Tetrachloroethane 120-82-1 1,2,4Trichlorobenzene 540-59-0 1,2-Dichloroethylene
1.1, +Trichloroethane 95-63-6 1,2,4Trimethylbenzene 78-87-5 1,2-Dichloropropane
1,1,2,2Tetrach|orol—ﬂuoroethan%06'88'7 1,2-Butylene oxide 122-66-7 1,2-Diphenylhydrazine
1,1,2,2Tetrachloroethane 96-12-8 1,2-Dibroma3-chloropropane 95545 1,2-Phenylenediamine
106934 1,2-Dibromoethane 615281

1,1,2Trichloroethane

1,1—Dich|or01,2,2,3,3pentaﬂu0ro%)(r3c£)lgacl)ne

8-7

354-23-4

1,1-Dichlore1,2,2trifluoroethane

1,1—Dich|or01,2,3,3,3pentaﬂuoro?)%g_6gﬁg
431-86-7

1,1-Dichlore1-fluoroethane

1,2-Dichlora1,1- difluoroethane 106-99-0
1,2-Dichlore1,1,2 trifluoroethanes07-55-1
1,2-Dichlore1,1,2,3,3 pentafluorbf6Qi7vd-1
1,2-Dichlore1,1,3,3,3 pentafluorérbparie

1,2-Phenylenediamine dihydrohloride
1,3-Butadiene

1,3-Dichlorel,1,2,2,3 pentafluoropropan
1,3-Dichlore1,1,2,3,3 pentafluoropropan

1,3-Dichlorobenzene

version O


http://minerals.usgs.gov/minerals/pubs/commodity/aluminum/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/antimony/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/arsenic/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/asbestos/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/barite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/bauxite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/beryllium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/bismuth/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/boron/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/bromine/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/cadmium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/chromium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/clays/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/cobalt/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/sand_&_gravel_construction/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/niobium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/niobium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/copper/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/diatomite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/feldspar/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/feldspar/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/ferroalloys/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/fluorspar/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/gallium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/garnet/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/germanium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/gold/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/graphite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/gypsum/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/helium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/indium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/diamond/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/iodine/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/iron_&_steel/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/iron_ore/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/lead/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/lithium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/magnesium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/manganese/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/mercury/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/mica/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/molybdenum/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/nickel/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/nitrogen/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/peat/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/perlite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/phosphate_rock/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/platinum/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/potash/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/pumice/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/rare_earths/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/rhenium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/selenium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/silica/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/silicon/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/silver/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/soda_ash/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/stone_crushed/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/stone_dimension/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/strontium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/sulfur/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/talc/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/thorium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/tin/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/titanium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/tungsten/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/vanadium/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/vermiculite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/wollastonite/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/zeolites/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/zinc/index.html#myb
http://minerals.usgs.gov/minerals/pubs/commodity/zirconium/index.html#myb

CAS Number
542-75-6

108-45-2
764-41-0
106-46-7
123911
624-18-0
82-28-0
35691657
354-25-6
75-68-3
306-83-2
12890321-9
2655154
422-48-0
78-88-6
95954
88-06-2
94-75-7
5340437-8
192843-4
1929733
94-80-4
2971-38-2
94-11-1
1320189
2702729
94-82-6
615054
3915641-7
95-80-7
120-83-2
105679
51-285
121-14-2
541-53-7
120-36-5
606-20-2
87-62-7
53-96-3
117793
75-88-7
2837890
532-27-4
110805

Pavement Preservation Product Category Rule

Name CAS Number
1,3-Dichloropropylene 149304
1,3-Phenylenediamine 109864
1,4-Dichloro2-butene 75-86-5
1,4-Dichlorobenzene 109-06-8
1,4-Dioxane 88755

1,4-Phenylenediamine dihydrocti6xiti9
1-Amino-2-methylanthraquinone 90-43-7

Name CAS Number
2-Mercaptobenzothiazole (MBT)79-10-7
2-Methoxyethanol 107-131
2-Methyllactonitrile 1597260-8
2-Methylpyridine 116-06-3
2-Nitrophenol 309-00-2
2-Nitropropane 107-18-6
2-Phenylphenol 107-05-1

1-Bromo1-(bromomethyl} 1,3-pré@@xsiiizarbonitBl&-Dichloral,1,1,2,2 pentafluordfytharse

1-Chlore1,1,2,2 tetrafluoroethan@1-94-1
612-83-9

2,2-Dichlorel,1,1- trifIuoroethane6496934'2

2,2-Dichlore1,1,1,3,3 pentafluor(}r}r%gg#e

2,3,5Trimethy|phenyknethylcarb%%sa %400

1-Chlore1,1-difluoroethane

2,3-Dichloro1,1,1,2,3 111984099
2,3-Dichloropropene 119937
2,4,5Trichlorophenol 41766750
2,4,6Trichlorophenol 612828
2.4D 460-35-5
2,4-D 2ethyl4- methylpentyl esf>473
2,4-D 2ethylhexyl ester 542767
2,4-D butoxyethyl ester 55406536
2,4-D butyl ester 101-80-4
2,4-D chlorocrotyl ester 80-057
2,4-D isopropyl ester 101-14-4
2,4-D propylene glycdbutyl ether St
2,4D sodium salt 101-77-9
2.4DB 139651
2,4-Diaminoanisole 534521
2,4-Diaminoanisole sulfate 60-093
2,4-Diaminotoluene 92:67-1
2,4-Dichlorophenol 60-11-7
2,4-Dimethylphenol 92:933
2,4-Dinitrophenol 100027
2,4-Dinitrotoluene 99592
2,4Dithiobiuret 99558
2.4DP 7175%41-2
2,6-Dinitrotoluene 3056019-1
2,6-Xylidine 75070
2-Acetylaminofluorene 60-355
2-Aminoanthraquinone 75058
2-Chlorel,1,I trifluoroethane 98862
2-Chlore1,1,1,2 tetran‘luoroethart13e247659'9
2-Chloroacetophenone 107028
79-06-1

2-Ethoxyethanol

3,3-Dichlorobenzidine 319846
3,3'—Dichlor0benzidinedihydrochi(‘)j,rjl(_:l‘,&_7

3,3-Dichlorobenzidine sulfate 7429905

1344281
3,3'—Dimethoxybenzidinedihydro%gg’gv;&s

3,3'—Dimethoxybenzidind1ydrocl%gﬂrdﬁ_S
3,3-Dimethylbenzidine

3,3-Dimethoxybenzidine

3308961-1
3,3-Dimethylbenzidine dihydroﬂ%q_[gif_S

3,3'—Dimethy|benzidinedihydroch}%r(isg"eﬂrl_7
3-Chlorel,1,- trifluoropropane

101-05-3
3-Chlore2-methyt1-propene o, o o
3-Chloropropionitrile 12012-7
3-lodo-2-propynyl 744036-0
4,4-Diaminodiphenyl ether 7440382
4,4-Isopropylidenediphenol oo, 51 4

4,4-Methylenebis(2chloroaniline) g, » 5, o

4,4-Methylenebis(N,Ndimethyl) %m@ine

4,4-Methylenedianiline

22781233
4,4 Thiodianiline 1861-40-1
4,6-Dinitro-o-cresol 1780435-2
4-Aminoazobenzene 98-87-3
4-Aminobiphenyl 55-21-0
4-Dimethylaminoazobenzene 71-43-2
4-Nitrobiphenyl 92-87-5
4-Nitrophenol 191242
5-Nitro-o-anisidine 98-07-7
5-Nitro-o-toluidine 98-88-4
Abamectin 94-36-0
Acephate 100-44-7
Acetaldehyde 744041-7
Acetamide 91-59-8
Acetonitrile 57-57-8
Acetophenone 8265704-3
Acifluorfen, sodium salt
Acrolein 92-52-4
Acrylamide 108-60-1
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Name
Acrylic acid

Acrylonitrile

Alachlor

Aldicarb

Aldrin

Allyl alcohol

Allyl chloride

Allylamine
alphaHexachlorocyclohexane
alphaNaphthylamine
Aluminum (fume or dust)
Aluminum oxide (fibrous forms)
Aluminum phosphide
Ametryn

Amitraz

Amitrole

Ammonia

Anilazine

Aniline

Anthracene

Antimony

Arsenic

Asbestos (friable)
Atrazine

Barium

Bendiocarb

Benfluralin

Benomyl

Benzal chloride
Benzamide

Benzene

Benzidine
Benzo(g,h,i)perylene
Benzoic trichloride
Benzoyl chloride
Benzoyl peroxide

Benzyl chloride
Beryllium
beta-Naphthylamine
beta-Propiolactone
Bifenthrin

biological oxygen demand
Biphenyl
Bis(2chloro-1-methylethyl)ether

version O



CAS Number
111-91-1

111-44-4
542-88-1
56-359
10294345
7637-07-2
314409
53404196
7726956
353593
75252
74-839
75638
168984-5
168999-2
357-57-3
141-32-2
12372-8
4680788
645994-5
569-64-2
989-38-8
1937377
28407%37-6
2602-46-2
1607186-6
2832408
81-88-9
3761:53-3
311897-6
842-07-9
97-56-3
492-80-8
12866-5
7440439
156-62-7
13306-2
63-25-2
156366-2
124-38-9
75150
56-23-5
124732
463581

Pavement Preservation Product Category Rule

Name
Bis(2chloroethoxy) methane

Bis(2chloroethyl) ether
Bis(chloromethyl) ether
Bis(tributyltin) oxide
Boron trichloride
Boron trifluoride
Bromacil

Bromacil, lithium salt
Bromine
Bromochlorodifluoromethane
Bromoform
Bromomethane
Bromotrifluoromethane
Bromoxynil
Bromoxyniloctanoate
Brucine

Butyl acrylate
Butyraldehyde

C.l. Acid Green 3

C.l. Acid Red 114

C.l. Basic Green 4
C.l. Basic Red 1

C.l. Direct Black 38
C.l. Direct Blue 218
C.l. Direct Blue 6

C.l. Direct Brown 95
C.l. Disperse Yellow 3
C.l. Food Red 15

C.l. Food Red 5

C.l. Solvent Orange 7
C.l. Solvent Yellow 14
C.l. Solvent Yellow 3
C.l. Solvent Yellow 34
C.l. Vat Yellow 4
Cadmium

Calcium cyanamide
Captan

Carbaryl

Carbofuran

Carbon dioxide
Carbon disulfide
Carbon tetrachloride
Carbon tetrachloride

Carbonyl sulfide

CAS Number
5234684

120-80-9
75-69-4
76131
76-142
76-153
75718
75729
243901-2
133904
57-749
115286
9098232-4
7782505
1004904-4
79118
108907
510156
75456
75-00-3
67-66-3
74873
107-30-2
76-06-2
126998
6393810-3
1897-45-6
75729
5598130
64902723
7440473
7440484
744050-8
8001-58-9
131977-3
4170303
98828
80-15-9
135206
21725462
1134232
110-82-7
108930
6835937-5

Name
Carboxin

Catechol

CFell

CF€113

CFEl14

CFE115

CF€l12

CFE13
Chinomethionat
Chloramben
Chlordane
Chlorendic acid
Chlorimuron ethyl
Chlorine

Chlorine dioxide
Chloroacetiacid
Chlorobenzene
Chlorobenzilate
Chlorodifluoromethane
Chloroethane
Chloroform

Chloromethane

Chloromethyl methyl ether

Chloropicrin
Chloroprene
Chlorotetrafluoroethane
Chlorothalonil
Chlorotrifluoromethane
Chlorpyrifos methyl
Chlorsulfuron
Chromium

Cobalt

Copper

Creosote

Cresol (mixed isomers)
Crotonaldehyde
Cumene

Cumene hydroperoxide
Cupferron

Cyanazine

Cycloate

Cyclohexane
Cyclohexanol
Cyfluthrin

CAS Number
6808585-8

533744
5340460-7
1163195
13684565
117-81-7
2303164
25376458
333415
334883
132:64-9
124732
84742
1918009
99-30-9
90454185
25321226
7527-4
7571-8
75434
75092
127564925
97-234
76142
340772877
62-737
5133827-3
115322
77-736
1464535
111-42-2
38727558
64-67-5
35367385
101-90-6
94586
55290647
60-51-5
2524030
131-11-3
77-781
124403
2300665
79447
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Name
Cyhalothrin

Dazomet

Dazomet, sodium salt
Decabromodiphenyl oxide
Desmedipham
Di(2ethylhexyl) phthalate
Diallate

Diaminotoluene (mixed isomers)
Diazinon

Diazomethane
Dibenzofuran
Dibromotetrafluoroethane
Dibutyl phthalate

Dicamba

Dichloran
Dichlore1,1,2trifluoroethane
Dichlorobenzene (mixed isomers)
Dichlorobromomethane
Dichlorodifluoromethane
Dichlorofluoromethane
Dichloromethane
Dichloropentafluoropropane
Dichlorophene
Dichlorotetrafluoroethane
Dichlorotrifluoroethane
Dichlorvos

Diclofop methyl

Dicofol

Dicyclopentadiene
Diepoxybutane
Diethanolamine

Diethatyl ethyl

Diethyl sulfate
Diflubenzuron

Diglycidyl resorcinol ether
Dihydrosafrole

Dimethipin

Dimethoate

Dimethyl chlorothiophosphate
Dimethyl phthalate
Dimethyl sulfate
Dimethylamine
Dimethylamine dicamba

Dimethylcarbamyl chloride

version O


http://www.google.com/url?sa=t&source=web&cd=1&ved=0CBcQFjAA&url=http%3A%2F%2Fwww.chemindustry.com%2Fchemicals%2F0190928.html&ei=541lTZCjE4ycsQPdu6juBA&usg=AFQjCNGWg29XPqS1XRj4fOUKQlxXEK2aTQ&sig2=N_ww8UxTQRXwMiKtLKIAmA

CAS Number
115106

88-85-7
2532%14-6
39300453
957-51-7
122-39-4
216407-0
136458
13893-2
330-54-1
2439103
28057489
106-89-8
1319448-4
140-88-5
541-41-3
75994-4
100-41-4
74851
107-21-1
75-21-8
96-45-7
151-56-4
75-34-3
52-85-7
60168889
1335608-6
66441234
7249001-8
3951541-8
55-389
51630581
1448464-1
6980650-4
216417-2
778241-4
51-21-8
6940994-5
13307-3
7217802-0
50-00-0
64-18-6
76-13-1
353593

Pavement Preservation Product Category Rule

Name CAS Number

Dimethylether 75638
Dinitrobutyl phenol (Dinoseb) 124-73-2

Dinitrotoluene (mixed isomers) 354-14-3

Dinocap 354-21-2
Diphenamid 306-83-2
Diphenylamine 306-83-2
Dipotassium endothall 2837890
Dipropyl isocinchomeronate ~ 2837-89-0

Disodium cyanodithioimidocarB6g2@&4

Diuron

Dodine

d-trans-Allethrin

Epichlorohydrin 171700-6
Ethoprop 1717006
Ethyl acrylate

Ethyl chloroformate 75683
Ethyl dipropylthiocarbamate ~ 75-68-3
Ethylbenzene

Ethylene 75434
Ethylene glycol 75456
Ethylene oxide 75456
Ethylene thiourea 422-26-4
Ethyleneimine (Aziridine) 422-49-1
Ethylidene dichloride 422-52-6
Famphur 422-54-8
Fenarimol

Fenbutatin oxide 422-56-0
Fenoxaprop ethyl 422-56-0
Fenoxycarb 507-55-1
Fenpropathrin 507-55-1
Fenthion 431-87-8
Fenvalerate 421-94-3
Ferbam 460-89-9
Fluazifop butyl 7125840
Fluometuron 425945
Fluorine 460-92-4
Fluorouracil (8 luorouracil) 666-27-3
Fluvalinate 460-63-9
Folpet 460-69-5
Fomesafen

Formaldehyde 421-41-0
Formic acid 81900-1
Freon 113 460-35-5
Halon1211 42097-3

Name
Halon1301

Halon2402
HCFea121
HCFe122
HCF€123

HCF€123
HCFa124

HCF€124
HCF€L31)
HCF€L32)
HCF€EL33)
HCF€l41)

HCF&41b
HCF&41b**
HCFe&142

HCF€l42b
HCFel42b**
HCFa51
HCF1**

HCFe2
HCFC-22**
HCFC-221
HCFC-222
HCFC-223
HCFC-224
HCFC-225
HCF&25ca
HCFC-225ca**
HCFe&25ch
HCFC-225ch**
HCFC-226
HCFC-231
HCFC-232
HCFC-233
HCFC-234
HCFC-235
HCFC-241
HCFC-242
HCFC-243
HCFC-244
HCFC-251
HCFC-252
HCFC-253
HCFC-261

CAS Number
421-02-03

430-55-7
593-70-4

76-44-8
87-68-3
118741
77-47-4
67-72-1
133587-1
70-304
680-31-9
5123504-2
306-83-2
811-97-2
420-46-2
75-37-6
431-89-0
75-46-7
690-39-1
460-73-1
75105
406 58 6
13849542-8
3822-68-2
1691-17-4
420-46-2
7852247-1
22410442
1885489
425887
18869078-0
2852386-6
406-78-0
16062020-2

16370207-6
16370208-7
163702054
16370206-5
16370208-7

67485294
302-01-2
1003493-2
7647-01-0

20

Name
HCFC-262

HCFC-271

HCFC-31

HCFE235da2
Heptachlor
Hexachlorel,3-butadiene
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloronaphthalene
Hexachlorophene
Hexamethylphosphoramide
Hexazinone

HFG125

HFG134a

HFC143a

HFG152a

HFG227ea

HFG23

HFG236fa

HFG245fa

HFG32

HFE365mfc
HFG43-10mee

HFE125

HFE134

HFE143a

HFE236cal2 (HAO0)
HFE245¢2

HFE245fa2

HFE254cb2
HFE338pccl3 (H®1)
HFE347mcc3
HFE347pcf2
HFE356pcc3
HFE43-10pcccl24(HGalden 1040x)
HFE449s| (HFE 7100)

HFE569sf2 (HRZ200)

HFE7100
Hydramethylnon
Hydrazine
Hydrazine sulfate

Hydrochloric acid

version O



























