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Executive Summary
Abstract
The state of California requires Treated Wood Waste (TWW) to be
disposed under mandated Alternative Management Standards, as
defined in Assembly Bill 332. The legislation also requires an annual
report from the wood preserving industry on education and outreach
efforts regarding TWW disposal. Through these efforts, the wood
preserving industry found a high level of compliance with the
requirements found in Assembly Bill 332. The following report details
activities conducted in 2021 and early 2022 to educate California
citizens and businesses on the proper disposal and management of
TWW, and satisfies the legislative requirements for the annual report.

What is Treated Wood Waste and Why is it Produced?
Wood is a plentiful and economical material for buildings and critical
infrastructure that is renewable and sustainable. However, wood
products used in these applications are often exposed to the elements
and are subject to attack by insects, micro‐organisms, decay and fungi.
To ensure structural soundness, safety and long service life, wood
must be protected from natural degradation.
Protecting wood is extremely important wherever wood comes into
contact with the ground, water or in hot and humid climates, since
these environments increase the possibility of decay fungi. To provide
passive protection, wood products are pressure treated with a
preservative that penetrates past the surface to form a barrier against
deterioration.
Preserved wood provides users with a long‐lasting product by
extending the service life of indoor and outdoor structures. Preserved
wood aids in forest sustainability as the service life of a preserved
wood product can exceed the amount of time it takes a new tree to
grow large enough to become the resource for a replacement product.
Preserved wood products are essential to our daily lives. The electricity
we use comes from overhead power lines supported by preserved
wood utility poles. Vessels that transport cargo rely on preserved
wood pilings for many dock and port functions. Commerce is
transported by trains which ride on rails built on preserved wood ties
that create the foundation of the railroad tracks.
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Vehicles are kept safely on roads with guardrails mounted on
preserved wood posts. The first board installed on nearly every home
is a preserved wood sill plate that protects the rest of the wood
structure from decay fungi and wood‐destroying insects.
As for impacts on the environment, preserved wood is far more
environmentally friendly than alternative products such as high‐
density plastic, plastic composite decking, galvanized steel and
concrete. Internationally accepted life cycle assessment (LCA) studies
that evaluate preserved wood vs. alternative products detail that
preserved wood products have far less impact on our environment.
The metrics analyzed in these LCA studies include greenhouse gas
emissions, fossil fuel use, acid rain, water use, smog, eutrophication
and overall ecological impact (Appendix A –Environmental Life Cycle
Assessments (LCA) of Treated Wood Products and Alternative
Products).
Eventually the preserved wood will come to the end of its useful life.
For buildings, this often takes place due to shifting property values,
changing trends, personal tastes or degradation. For infrastructure,
preserved wood is often removed from service due to system changes
(road widening, higher voltage, etc.), storm damage, accident or
deterioration.
No matter why the wood products are retired from service in
California, the preserved wood must be handled and disposed as
Treated Wood Waste, or TWW. The state of California has established
the requirements on how TWW should be handled, stored,
transported and disposed with an abundance of caution to ensure the
safety of human health and the environment.

Legislative Requirements
AB 332 (Committee of Environmental Safety and Toxic Materials,
Chapter 147, Statute of 2021)
Disposal of TWW in California is regulated by the legislation contained
within Assembly Bill 332, or AB 332. In addition to statutorily
incorporating the Alternative Management Standards for Treated
Wood Waste (AMS) into law, AB 332 (Appendix B – AB 332 Bill
Language) requires the wood preserving industry to:



Update the Department of Toxic Substances Control (DTSC) on
trends within the wood preserving industry;
Update DTSC with educational materials and outreach activity;
and
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Maintain an internet website with educational materials and
annually update or renew materials, as appropriate.

Education and Outreach Accomplishments
Since 2012, the wood preserving industry has published online
educational materials for preservative‐treated wood users. The DTSC
conducted two studies which determined that TWW is disposed
properly in the right locations within the state, but the studies
highlighted issues with improperly filling out forms and other
requirements.
With the sunset of the TWW program on Dec. 31, 2020, and the short‐
term adoption of variances by DTSC, there has been some confusion
on the required proper disposal of TWW within the state.
Since the passage of AB 332 in the fall of 2021, the wood preserving
industry has conducted an aggressive direct educational outreach
program to address this confusion.
The wood preserving industry contacted more than 15,000 individuals
and entities, which included generators, contractors, waste haulers,
landfill, transfer stations and household hazardous waste collection
facilities. The outreach efforts provide easily accessible resources
about the laws and regulations governing TWW disposal. Thus far, the
industry has seen firsthand that the efforts have resulted in a positive
impact on users.
Outreach efforts could not have taken place at a better time.
Disposing TWW over the last few years, at times, has been difficult and
confusing (as outlined in the section below, History of the Treated
Wood Waste Program). Subtle changes in the TWW disposal policies
and authority taking place over the past three years have caused
uncertainty for many generators, contractors, waste haulers, landfills
and transfer stations as they search for ways to stay in compliance
with state regulations.
Despite these uncertainties, individuals and entities that receive or
handle TWW have achieved exceptional compliance with the
requirements, and the wood preserving industry’s educational efforts
have complemented those actions.
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Scope
History of the Treated Wood Waste Program
During the 1980s, DTSC issued variances authorizing the disposal of
TWW in the composite‐lined portion of a solid waste landfill if the
landfill’s water quality permits allow them to accept TWW. Without a
variance, TWW would have been required to be disposed at a Class I
hazardous waste landfill.
Variances were granted to preserved wood manufacturers,
contractors, utility companies and generators in addition to landfills
because DTSC acknowledged “the toxic preservatives in the wood
products are absorbed into or chemically bound with the wood and
can be expected to remain in this state when the product has
exceeded its useful life” (Appendix C – DTSC Variance Letter).
Furthermore, DTSC “made finding[s] that treated wood possesses
mitigating physical and chemical characteristics which render it
insignificant as a hazard to human health and safety, livestock and
wildlife when disposed of in accordance with the conditions listed in
the variances, and therefore, does not need to be managed as a
hazardous waste” (Appendix D ‐ DTSC Concept Paper Treated Wood
Waste).
In addition to issuing TWW variances, DTSC researched alternative
management practices and disposal options in lieu of following
hazardous waste requirements. In August 1996, DTSC published a Final
Recommendation that outlined regulation changes needed to exempt
treated wood from being managed and disposed as a hazardous waste
(Appendix E – DTSC Regulatory Structure Update).
At the beginning of the 1995 legislative session, Assembly Member
Figueroa introduced AB 1965 (Figueroa, Chapter 670, Statutes of
1995), which exempted treated wood removed from public or private
utility service from hazardous waste control laws. The bill was needed
because wood preserved with pentachlorophenol, copper
naphthenate or chromated copper arsenate (CCA) had been found to
be toxic under the California Waste Extraction Test (WET).
However, studies and research conducted by the Electric Power
Research Institute (EPRI) concluded utility poles were not toxic under
the Toxicity Characteristic Leaching Procedure (TCLP). Research also
concluded that federal drinking water standards can be met if used
utility poles are disposed in a landfill meeting Part 258 of the
Municipal Solid Waste Landfill regulations. However, the Legislature
Wood Preserving Industry Report on TWW - June 2022
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did not exempt all treated wood products from hazardous waste
control laws until 2004 with passage of AB 1353 (Matthews, Chapter
597, Statutes of 2004).
AB 1353 was introduced to exempt all TWW from hazardous waste
control laws and required DTSC to adopt alternative management
standards for TWW. The bill also required DTSC to report successful
compliance and implementation of the AMS. The report, Treated
Wood Waste Management in California AB 1353 Implementation
Report June 2011 (Appendix F) was published six years after AB 1353
was signed into law. It identified new reasons, not previously stated,
that justified why TWW should not be managed as a hazardous waste
due to the lack of “capacity to accommodate the volume of TWW
generated in the state each year”.
The lack of landfill capacity is exacerbated today, with only one
hazardous waste landfill operating in California and more than 165
million pounds of TWW disposed annually. The AB 1353 report
concluded: “… data suggests the rate of compliance with the TWW law
and AMS regulations is relatively high and continues to increase”.
The purpose of the AMS is to lessen storage requirements, extend
accumulation periods, allow shipments without a hazardous waste
manifest by waste haulers and allow disposal at specific non‐
hazardous waste landfills for “a high‐volume, relatively low‐risk
hazardous waste” according to the report.
AB 1353 included a sunset provision that expired on June 1, 2012. SB
909 (La Malfa, Chapter 601, Statutes of 2011) extended the sunset
date to June 1, 2017.
SB 162 (Galgiani, Chapter 351, Statutes of 2015) extended the June 1,
2017, sunset date to Dec. 31, 2020, and required DTSC to prepare,
post on its website and provide to the Legislature a comprehensive
report on the implementation of TWW law by Jan. 1, 2018.
The report, Treated Wood Waste Implementation of Senate Bill 162
(2015) (Appendix G) was published in March 2019 and identified high
levels of environmental compliance. According to the report, “the
most frequently cited violations were: lack of personnel training
specific to TWW handling; inadequate accumulation area labeling;
failure to submit generator notification; providing incomplete or
incorrect information in semiannual reports; and allowing TWW to
come in contact with the ground.”
SB 68 (Galgiani, 2020) would have deleted the Dec. 31, 2020, sunset
provision, making the TWW program permanent. It also required the
Wood Preserving Industry Report on TWW - June 2022
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wood preserving industry to prepare training materials on how to best
handle, dispose and otherwise manage TWW. Additionally, the bill
required DTSC to perform regular inspections of representative TWW
generator sites and TWW disposal facilities. SB 68 was approved by the
state legislature with no negative votes and then subsequently vetoed,
which caused the TWW statute authorizing the AMS to sunset on Dec.
31, 2020.
Months before the statute sunset date, many approved landfills
stopped accepting TWW, which limited disposal options. On Jan. 1,
2021, TWW could only be transported and disposed by an authorized
hazardous waste transporter to California’s sole Class I hazardous
waste facility. Due to the location and the drastic cost increase, many
generators were unable to dispose TWW.
DTSC instructed these generators to store TWW until they could be
approved for a variance. However, variances were not made available
until mid‐March 2021, when DTSC issued temporary six‐month
variances permitting TWW to be transported by a non‐hazardous
waste transporter and disposed in the composite‐lined portion of a
solid waste landfill approved by the California State Water Resources
Control Board (CSWRCB).
To implement a long‐term solution to TWW management and
disposal, the Assembly Committee on Environmental Safety and Toxic
Materials introduced AB 332 (Assembly Committee on Environmental
Safety and Toxic Materials Chapter 147, Statutes of 2021). The
legislation included an urgency clause to allow the bill to take effect
immediately after being signed by the governor. The bill received
strong bipartisan support and was signed into law on Aug. 31, 2021.

AB 332 Legislative Requirements
AB 332 statutorily incorporated the AMS into law while requiring the
wood preserving industry to provide educational materials to TWW
generators, handlers and transporters. The requirements for the wood
preserving industry from AB 332 are outlined below.
AB 332 includes language stating the Legislature’s intent to continue
to evaluate the AMS and that DTSC shall update the legislature upon
request (see Item 1). Items 2‐8 describe what is required from the
wood preserving industry. Specifics on those items are addressed in
the section titled, Wood Preserving Industry Deliverables.
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Item 1
“The Legislature intends to continue to evaluate the alternative
management standards for treated wood waste, including the
potential for longer term solutions that may replace the continuation
of the alternative management standards and disposal of treated
wood waste in solid waste landfills. The department shall update the
Legislature, upon request, regarding the alternative management
standards and changes to the treated wood waste program.”
Item 2
“The wood preserving industry shall update the department, upon
request, on trends within the wood preserving industry regarding the use
of treated wood preservatives and the generation of treated wood waste.”
Item 3
“The wood preserving industry shall, in consultation with the
department, maintain an internet website and prepare fact sheets and
other outreach materials on the appropriate handling, disposal, and other
management of treated wood waste for generators of treated wood waste
and for facilities that may receive or handle treated wood waste.”
Item 4
“The outreach materials shall include, but not be limited to,
information on how to identify treated wood waste compared to other
wood wastes, instructions for how to properly handle, store, and
dispose of treated wood waste, instructions on the required
documentation for treated wood waste disposal, information on the
appropriate use of protective equipment for handling treated wood
and for field treating, and other information on maintaining
compliance with the treated wood waste requirements for generators
of treated wood waste and for facilities that may receive or handle
treated wood waste pursuant to this article.”
Item 5
“The wood preserving industry shall annually update and renew the
outreach materials, as appropriate.”
Item 6
“The wood preserving industry, in consultation with the department,
shall disseminate, electronically or by mail, fact sheets and other
outreach materials about the proper management and disposal of
treated wood waste to generators, transporters, solid waste landfills,
household hazardous waste collection facilities, and other facilities
that may receive or handle treated wood waste, and shall also provide
the materials with each shipment of treated wood products to a
wholesaler or retailer of treated wood.”
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Item 7
“The wood preserving industry shall provide an annual update to the
department, which shall include, but not be limited to, a list of the
names and addresses of the generators, solid waste landfills,
household hazardous waste collection facilities, and other facilities
that may receive or handle treated wood waste that were provided
outreach materials in the prior year.”
Item 8
“The wood preserving industry shall provide the outreach materials to
the Contractors’ State License Board for distribution to contractors,
and shall send the outreach materials to fencing, decking, and
landscape contractors, by electronic mail or mail, using the
Contractors’ State License Board’s available listings and license
application packages.”

Wood Preserving Industry Deliverables
Per the above, the wood preserving industry is responsible for
reporting on Items 2‐8:

Item 2: Trends within the Wood Preserving Industry
End of Pentachlorophenol Production
Pentachlorophenol, or penta, is a restricted use wood preservative
predominantly used to preserve utility poles and crossarms. On Nov.
17, 2019, the sole manufacturer of penta, KMG Chemicals, announced
it would cease production of penta by Dec. 31, 2021. KMG indicated it
would continue to sell penta until its inventory was exhausted.
In response, many wood preservers treating utility poles built up their
inventories of penta to continue to meet utility industry demands until
they transition to alternative preservatives, listed in the Pole Principles
on Preservatives for Wood Utility Poles (Appendix H). The pace of the
transition away from penta will depend on each individual treater’s
supply of penta.
Meanwhile, the U.S. Environmental Protection Agency (EPA) was
conducting its required review of the registration for penta as a wood
preservative pesticide, a process that typically takes many years.
Following the KMG Chemicals announcement, the EPA issued a final
registration review decision for penta (Appendix I – US EPA Final
Registration Review Decision for Pentachlorophenol).
The final decision establishes a five‐year phase‐out of all uses of penta.
The volume of wood treated with penta is decreasing and that decline
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is expected to continue until the existing stock of penta is used up or
the EPA phase‐out period ends.
The EPA decision does not impact existing penta‐preserved utility
poles. These poles are expected to remain in‐service for multiple
decades. Preservative‐treated wood poles continue to be the
preferred choice for utilities as they are cost effective, made from a
renewable resource, contribute to government’s sustainability goals
and are more readily available after a storm or fire than alternative
materials.

Conversion away from Alkaline Copper Quaternary
Alkaline Copper Quaternary (ACQ) is a residential preservative that is
also being phased out by manufacturers. This preservative was
highlighted in the 2008 report (Appendix J – Hazardous Waste Analysis
of Copper Azole, Alkaline Copper Quaternary, and Creosote preserved
Wood) where new preserved 2x8 were tested for toxicity
characteristics. The results were that all fish survived the bioassay
even though the copper levels exceeded the TTLC and STLC limits.
The reason for this phase‐out is the cost and availability of the alkaline
quaternary co‐biocides has increased significantly since the Covid‐19
pandemic. More details will follow on the phase‐out of ACQ in
subsequent reports.

Reduction in the Amounts of Preservatives Used
The amount of preservative available in the wood has changed from
when preserved wood products were tested in 2008 for the report
Hazardous Waste Analysis of Copper Azole, Alkaline Copper
Quaternary, and Creosote‐preserved Wood. Revisions were made in
2017 for certain in‐plant quality control procedures published in the
American Wood Protection Association (AWPA) Book of Standards.
These revised quality control procedures effectively reduced the
amount of preservative in the wood by 10%‐20% for Douglas fir and
Hem‐Fir treated lumber products.

Item 3, 4, and 5: Educational Materials
In early 2022, Western Wood Preservers Institute launched a new
educational website with resources and materials for individuals and
entities that receive, handle, generate, or dispose TWW. The website,
www.TWWDisposal.org, covers all the California statutory
requirements around treated wood waste management. It features
sections on how to identify TWW as well as handling, storage, labeling,
transportation, notifications, recordkeeping, reuse and prohibited
activities.
Wood Preserving Industry Report on TWW - June 2022
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If a user is not aware of the specific regulations that apply to them, he
or she can click on one of the following user categories: household,
contractors, businesses, haulers, generators and landfills. Each user
section outlines specific requirements that apply to that user.
Visitors also are able to locate every landfill in California that will
accept TWW, with links to the approved landfills listings maintained by
the California State Water Resources Control Board.
Information on the website was used to produce fact sheets sent
directly to generators (Appendix K), large quantity generators
(Appendix L), and landfills and transfer stations (Appendix M).

Item 6: Shipping Materials
Prior to the completion of the TWWDisposal.org website, all preserved
wood products manufacturers distributed the notice below with each
shipment of treated wood products to California wholesalers and
retailers:

The notice fulfills the legislative requirement for outreach to
companies selling and distributing preserved wood products. With the
website now live, preserved wood products manufacturers have three
options to meet the requirement. In addition to the previous notice
language, manufacturers may use the following statements with
shipment documentation:
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The benefits of directing retailers and wholesalers to the website is
that more specific information can be communicated. The website
contains more detailed information that can be used in employee
training and in customer outreach. The URL for the website is easy to
remember and communicate to downstream customers, thus meeting
the intent of the requirement.

Item 3, 6, 7, and 8: Outreach Activities
Outreach activities have been delineated for the following user
categories: generators, contractors, waste haulers, landfills and
transfer stations, household hazardous waste collection facilities,
allied associations, general outreach and TWW inquires.

Generators
A TWW generator is any person, company, or property owner whose
act or process produces TWW. In April 2022, WWPI directly contacted
generators who dispose more than 10,000‐lbs. of TWW in a calendar
year with information on how to obtain a California State EPA ID or a
Federal EPA ID number and instructions to notify DTSC within 30 days
of exceeding the 10,000‐lbs. limit.
DTSC provided a list of individuals and entities who disposed more
than 10,000‐lbs. of TWW (Appendix N – 2021 List of 10,000‐lbs.
Generator), which identified 402 entities meeting that definition in the
2021 calendar year. After reviewing the list, only 380 entities had a
valid mailing address and each were mailed educational materials
(Appendix L – Large Generator Fact Sheet) regarding the statutory
requirements around storing, labeling, notifications, recordkeeping,
handling and disposing TWW.
Of those sent, 60 were returned as “non‐deliverable” or “return to
sender” from the U.S. Postal Service. From the conversations with
generators, there are indications of a problem with the way Cal EPA
and DTSC share information from the database that hosts the
information for Form 1358 – Permanent State ID Number and the
Temporary state ID number process.
Additionally, the variance system implemented in March 2021 could
have potentially caused database issues for Cal EPA and DTSC. Since
the 2022 calendar year does not include any variances, these issues
are not expected to impact future outreach efforts to large generators.
Following delivery of the educational mailers, WWPI has received
many TWW inquiries. Each expressed thanks for the TWW resources
Wood Preserving Industry Report on TWW - June 2022
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and the additional clarity given the uncertainties that developed
following the sunset of the previous AMS on Dec. 31, 2020.
Many cited frustrations with receiving no response from previous
inquires made through the dedicated email address for TWW
(tww_help@dtsc.ca.gov). WWPI submitted questions via the email
address multiple times and did not receive any response.
Large quantity generators approved for a TWW variance in 2021
expressed disappointment with the lack of communication about the
cancellation of variances after AB 332 was passed.
A few inquiries were received from contractors about how to identify
the TWW generator. Distinguishing the difference between a
generator and a contractor is essential, as many contractors were
incorrectly identified as a 10,000‐lbs. generator.
Per the AMS, a generator is not someone hired by a property owner
whose actions or process produces TWW on site, for example a
contractor. However, if the contractor generates TWW in a shop or off
site, they are considered a TWW generator. TWW waste haulers are
not considered generators.

Contractors
WWPI partnered with mulitple statewide contractor associations as
well as the Contractors State License Board to distribute educational
resources to fencing, decking and landscape contractors. The
statewide associations encompass each specific contractor groups
mentioned in AB 332 (i.e. fencing, decking and landscape contractors).
In total, WWPI reached more than 13,000 contactors. In addition to
direct contractor outreach, WWPI provided an article about the
TWWDisposal.org website in a trade publication circulated to more
than 4,000 in the lumber and building materials industries (Appendix O
– Merchant Magazine Article: Guidance Arrives for Treated Wood
Disposal in California). WWPI will continue to work with industry
partners to generate more earned media so that TWW disposal
information can continue to reach key user audiences.

Waste Haulers
Waste haulers are imperative in TWW disposal education and
outreach efforts, as they are the nexus between TWW generators and
solid waste landfills accepting TWW. WWPI has contacted statewide
waste hauler associations as well as regional waste hauler associations
and provided them with educational materials and resources on TWW
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regulations. (Appendix P – List of State and Regional Waste Haulers
that Received TWW Educational Materials).

Landfills and Transfer Stations
As of April 2022, there were 54 landfills in the state authorized to
accept TWW. In addition, there are a number of regional waste
management authorities and transfer stations that accept TWW.
WWPI contacted all landfills, waste management authorities and
transfer stations and provided them with educational materials and
resources for managing TWW (Appendix M – Landfills and Transfer
Stations Fact Sheet and Appendix Q – List of Landfills, Transfer Stations
and Regional Waste Management Authorities).
Each recipient responding to the outreach efforts expressed
appreciation for the resources provided. However, a few of them
made a point to mention that no response was received from previous
inquires sent to the dedicated email address (see Generators).

Household Hazardous Waste Collection Facilities
Using the Form 303 from CalRecycle’s website, WWPI was able to
identify 173 household hazardous waste collection facilities. Each
facility received a physical mailer with specific resources and
educational materials. Not surprisingly, the outreach efforts did not
produce inquiries from this group as none of them choose to accept
TWW. (Appendix R – List of Household Hazardous Waste Collection).

Allied Association Outreach
WWPI has worked closely with many allied associations, including the
Railway Tie Association, Treated Wood Council, North American Wood
Pole Council, Southern Pressure Treaters Association, American Wood
Protection Association and Intermountain Roundwood Association.
The objective has been to inform their members about the
TWWDisposal.org website, as well as resources on managing,
handling, transporting and disposing TWW.
WWPI will continue to provide California TWW disposal information at
trade shows and industry conferences. (Appendix S – List of Preserved
Wood Industry Associations).

General Outreach
WWPI has conducted outreach efforts beyond the requirements of AB
332. To date, multiple press releases have been published in the trade
and public media and more articles are expected in the future (see
Appendix T – California Renews Safe Disposal, Sept. 2, 2021 and
Appendix U – California Updates List of State Landfills , Oct. 11, 2021).
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To increase website visits, WWPI will conduct a Google Ads campaign
that will direct users within California to the TWWDisposal.org
website.

Treated Wood Waste Inquiries
WWPI had received TWW inquiries from Californians since before the
passage of AB 1353. Since 2005, the number of inquiries has increased
steadily.
A few months prior to the sunset of the TWW program on Dec. 31,
2020, the number of inquiries increased dramatically as landfills that
were approved to accept TWW chose not to accept it.
WWPI will continue as a resource for individuals and entities in
California seeking information on treated wood and disposal options
for TWW.

Conclusion
The educational and outreach efforts in 2021 and early 2022 were
essential for those receiving, handling, managing, transporting and
disposing TWW. These efforts have reached more individuals and
entities than in years past.
Without the partnerships with the industry and state agencies, it
would not have been possible to reach the 15,000 individuals and
entities that were contacted in 2021 and 2022. WWPI looks forward to
build on the progress and success of this year’s efforts.
The 2021‐22 outreach efforts indicate that users in California are
managing and disposing TWW correctly. The TWW program has
enjoyed strong compliance since the inception of the program in 2004,
despite many changes in the legislation and policy authority.
Continuing outreach and education will allow California to meet the
objectives of AB 332 and continue the long tradition of safely disposing
TWW. WWPI looks forward to discussing 2022 outreach efforts with
DTSC and other state agencies.

Future Policy Questions to Consider
1. What is the purpose of providing educational resources for TWW
to household hazardous waste collection facilities when none of
them choose to accept this waste stream?
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2. Can the state agencies assist in industry outreach efforts by
supplying accurate email addresses for specific entities such as
contractors, 10,000‐lbs. generators, and household hazardous
waste collection facilities?
3. Would outreach and educational efforts be more effective if they
were received by email instead of a physical mailer?
4. Would conducting a webinar for all entities that received a TWW
variance in 2021 help clear some confusion and increase outreach
efforts?

Appendices
Supplemental Information
Aquatic Environmental Modelling Tool
The Environmental Assessment Modelling Tool is an industry
developed tool to assess the potential impacts of using treated wood
in or above water prior to specification and installation. The Model
provides streamlined data entry for the evaluation of structures built
with 11 of the most commonly used preservatives. Users can generate
a report of the Model results to share with project stakeholders and
can create accounts to save sessions for later access and revision.

Carbon Neutral Energy Source
The United Nations (UN) Intergovernmental Panel on Climate Change
and the reporting protocols of the UN Framework Convention on
Climate Change recognizes the carbon‐neutral nature of biofuels
harvested from sustainably managed forests (Appendix V – Forest
Resources Association Carbon Neutral Forest Based Biomass). The
amount of CO2 emissions from burning biofuels is equal to the CO2
taken in from that tree through photosynthesis while growing
(Appendix W – U.S. Energy Information Administration Biomass
Explained).
On the other hand, the same amount of CO2 would be released into
the atmosphere if the TWW is left to decompose or degrade in a
landfill (Appendix X – Recycling Treated Wood Biomass as Fuel; An
Environmentally Responsible Option). Burning TWW as a biofuel will
reduce waste in light of limited landfill space while decreasing our
dependence on non‐renewable energy sources.
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Air emission regulations can be met when burning TWW as a biofuel.
The preservatives used to treat wood are found in coal or other
municipal solid waste currently being burned for energy recovery. Coal
is used to produce creosote and is a common energy source.

Reuse
Reuse is another way to reduce the amount of TWW disposed in
landfills. Fortunately, AB 332 allows TWW to be reused. However,
reuse is extremely limited due to requiring reuse to take place “onsite
at the facility at which the TWW was generated.”
The onsite provision drastically reduces the amount of TWW that can
be reused. The onsite provision of the current law is unnecessary,
especially when the two other reuse provisions are required: 1) Reuse
is consistent with the Federal Insecticide, Fungicide and Rodenticide
Act (7 U.S.C. Sec. 136 et seq.) approved use of the preservative with
which the treated wood has been treated; and 2) prior to reuse the
TWW is handled in compliance with all applicable management
standards.
To decrease the amount of TWW disposed in landfills, the term
“onsite” should be removed from the law.
TWW is also used by landfills for Alternative Daily Cover (ADC), where
cover material other than earthen material placed on the surface of
the active face of a municipal solid waste landfill at the end of each
operating day to control vectors, fires, odors, blowing liter and
scavenging. CalRecycle has approved 11 ADC material types,
construction and demolition waste which includes TWW. This
beneficial use at a landfill constitutes needed diversion to meet
recycling thresholds and should be encouraged by the state.
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Appendix A – Environmental Life Cycle Assessment (LCA) of Treated
Wood Products and Alternative Products Aquatic Application
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ABSTRACT
A cradle-to-grave life cycle assessment is done to identify the environmental impacts of chromated copper arsenate
(CCA)-treated timber used for highway guard rail posts, to understand the processes that contribute to the total impacts,
and to determine how the impacts compare to the primary alternative product, galvanized steel posts. Guard rail posts
are the supporting structures for highway guard rails. Transportation engineers, as well as public and regulatory interests, have increasing need to understand the environmental implications of guard rail post selection, in addition to factors such as costs and service performance. This study uses a life cycle inventory (LCI) to catalogue the input and output data from guard rail post manufacture, service life, and disposition, and a life cycle impact assessment (LCIA) to
assess anthropogenic and net greenhouse gas (GHG), acidification, smog, ecotoxicity, and eutrophication potentially
resulting from life cycle air emissions. Other indicators of interest also are tracked, such as fossil fuel and water use.
Comparisons of guard rail post products are made at a functional unit of one post per year of service. This life cycle
assessment (LCA) finds that the manufacture, use, and disposition of CCA-treated wood guard rails offers lower fossil
fuel use and lower anthropogenic and net GHG emissions, acidification, smog potential, and ecotoxicity environmental
impacts than impact indicator values for galvanized steel posts. Water use and eutrophication impact indicator values
for CCA-treated guard rail posts are greater than impact indicator values for galvanized steel guard rail posts.
Keywords: Life Cycle Assessment; LCA; LCI; Environmental Impact; Treated Wood; Chromated Copper Arsenate;
CCA; Guard Rail Post; Greenhouse Gas; GHG; Galvanized Steel

1. Introduction
A highway department’s selection of a guard rail system
and its materials primarily is based on safety; however
factors such as cost, aesthetics, and environmental acceptance play a role in decisions made. While most highway guard rails are made of W-beam galvanized steel,
the supporting posts are mostly either preserved wood or
galvanized steel; The feasibility of composite materials
as guard rail posts, has been studied [1], but the current
use does not represent a significant portion of the guard
rail post market.
While wood products are susceptible to degradation
when left untreated, wood preservative treatments can
extend the useful life of a wood product by 20 to 40
times that of untreated wood [2] when used in weather
exposed or wet environments subject to microbial or insect attack. Chromated copper arsenate (CCA) was introduced in the 1930s and subsequently adopted through*
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out the United States for many exterior and marine uses.
CCA has a long history of proven performance in transportation systems [3]. While alternative copper-based
water-borne preservatives such as alkaline copper quaternary (ACQ) and copper azoles became popular in the
early 2000s, CCA is approved for industrial uses [4] and
remains the waterborne preservative of choice for many
demanding, commercial applications, including guard
rail systems. CCA is a mixture of chromic acid, cupric
oxide, and arsenic pentoxide. Because CCA fixes strongly
to wood, it provides wood with excellent protection from
decay in a variety of environments. Wood post products
fulfill the same function as galvanized steel posts and both
products have advantages and disadvantages.
Consumer and regulatory agency concern about environmental impacts resulting from the manufacture, use,
and disposal of infrastructure products, such as highway
guard rail posts, has resulted in increased scrutiny during
selection of transportation construction products. In
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many cases, products such as CCA-treated wood guard
rail posts are replaced with galvanized steel guard rail
posts based on perception rather than scientific consideration of potential environmental concerns. This study
provides a basis for understanding the environmental
impacts associated with the production, use, and final
disposition of CCA-treated guard rail posts with comparison to galvanized steel posts.

2. Goal and Scope
The goal of this study is to provide a comprehensive,
scientifically-based, fair, and accurate understanding of
environmental burdens associated with the manufacture,
use, and disposition of CCA-treated wood guard rail
posts using primary data collected at U.S. treating plants.
Other studies [5,6], discuss material performance. This
study only includes performance as an estimate of service life.
The scope of this study includes investigation of cradle-to-grave life cycle environmental impacts for CCAtreated wood guard rail posts for highway applications,
using life cycle assessment (LCA) methodologies. The
results of the CCA-treated guard rail post LCA are compared to LCA findings for galvanized steel guard rail
posts. LCA is the tool of choice for evaluating the environmental impacts of a product from cradle to grave, and
determining the environmental benefits one product
might offer over its alternative(s) [7].

3. Methodology
The LCA methodologies used in this study are consistent
with the principles and guidance provided by the International Organization for Standardization (ISO) in standards ISO 14040 [8] and 14044 [9]. The study includes
the four phases of an LCA: 1) Goal and scope definition;
2) Inventory analysis; 3) Impact assessment; and 4) Interpretation. The environmental impacts of CCA-treated
and galvanized steel highway guard rail posts are assessed throughout their life cycles, from the extraction of
the raw materials through processing, transport, primary
service life, reuse, and recycling or disposal of the product.
This LCA assumes CCA-treated and galvanized steel
guard rail posts can be used interchangeably. CCAtreated and galvanized steel guard rail posts are produced
by many different manufacturers and variations exist.
Therefore, a “typical product” has been estimated for
both guard rail post products.
The LCA for galvanized steel guard rail posts does not
include independently developed manufacturing inventory data (primary data). Such data might improve the
detailed comparison of these products. However, the data
that are available, including data on production of steel
shapes [10], provide a basis for general comparison of
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LCA impact indicators that is sufficient to understand
how the guard rail post products compare.

4. Life Cycle Inventory Analysis
Life cycle inventory (LCI) data are collected at four main
stages including raw material acquisition, manufacture,
service life use, and disposition. LCI inputs and outputs
are tallied and reported at a functional unit of one guard
rail post per year of use.

4.1. CCA-Treated Guard Rail Post Inventory
LCI inputs and outputs for the CCA-treated wood guard
rail post are quantified per 1,000 cubic feet (Mcf). The
cubic foot (cf) unit is a standard unit of measure for the
U.S. guard rail post industry and is equivalent to 0.028
cubic meters (m3). The cradle-to-grave life cycle stages
considered in this LCI are illustrated in Figure 1.
This study builds on existing research for forestry resources and adds the treating (drying, CCA production,
and pressure injection of preservative), service use, and
disposition stages of CCA-treated wood highway guard
rail posts. The previous studies, such as research conducted
by the Consortium for Research on Renewable Industrial
Materials (CORRIM), have investigated the environmental
impacts of wood products. CORRIM’s efforts build on a
report issued under the auspices of the National Academy of Science regarding the energy consumption of
renewable materials during production processes [11].
CORRIM’s recent efforts [Johnson, et al. ([12-15]] have
focused on an expanded list of environmental aspects
necessary to bring wood products to market.
The main source of forest products LCI data used in
this study are Johnson, et al. [12-14] and Milota, et al,
[16]. Data include forestry practices applicable to rough
cut southern pine softwood products grown on Southeastern U.S forest land with an average level of management intensity (i.e., fertilization and thinning) and
include the time frame from the sapling greenhouse (cradle) to the mill (gate). These data represent timber
shipped to US wood preserving plants for treatment.
The data from Johnson et al. and Milota et al. are allocated for “typical” sawn and round guard rail posts.
Sawn guard rail posts measure 5.5-inches (14 cm) wide
by 7.25-inches (18 cm) deep by 6.0-feet (1.8 m) tall and
have a volume of 1.66 cubic feet (ft3) or 0.047 cubic meters (m3). 1.0 Mcf of sawn timber posts is equivalent to
602 posts. Round posts measure 7.5-inches (19 cm) in
diameter and are 6.0-feet tall and have a volume of 1.84
ft3 (0.052 m3). 1.0 Mcf of round posts equals 543 posts.
Approximately 21% of guard rail posts are round and the
rest are sawn rectangular shapes. Round posts are made
of smaller diameter logs that only require peeling to remove bark and provide final shape and dimension. The
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Figure 1. Life cycle stages of CCA-treated guard rail posts.

inputs and outputs of all guard rail posts are modeled in
this LCA assuming that data for rough-cut, green lumber
are applicable, acknowledging that rough cutting isn’t
required for round posts.
Six CCA treating plants in the U.S. provided the primary data responses covering operations at their respective treating plant in either 2007 or 2008. The total volume of CCA-treated guard rail posts reported in the surveys is approximately 0.8 million ft3 (800 Mcf) of product. Vlosky [17] estimates US industry total CCA highway construction material treatment in 2007 at approximately 2200 Mcf. Therefore, the primary data used in
this study represents approximately 36% of the US
highway construction material treating industry.
Southern pine species green timbers are calculated to
have an average density of approximately 61.1 pounds
per cubic foot (pcf), using USDA [18] wood property
factors. Timber posts are dried prior to treatment by either air drying or heat applied processes, reducing the
timber density to 39.7 pcf (25% moisture content). Surveyed treaters report that 35% of the total guard rail posts
manufactured are dried with heat and 65% are air dried.
Half of the respondents report using biomass for at least
part of the heat energy needs.
CCA preservative is produced to meet the AWPA
Standard for Waterborne Preservatives P5-09 [19]. CCAC is the formulation currently in use in the U.S. and the
preservative modeled in this study. The AWPA Standards specify CCA guard rail post preservative retentions
for Use Category 4A (0.4 pcf outer 1.0-inch) and 4B/4C
(0.6 pcf outer 1.0-inch) for sawn southern pine posts and
4A (0.4 pcf outer 1.0-inch) and 4B/4C (0.5 pcf outer
Copyright © 2013 SciRes.
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1.0-inch) for round posts [20]. A calculation of theoretical guard rail post retention is made using minimum retentions and assumes the “inner” retention in the zone
from 1.0-inch deep to center is at 75% of the minimum
retention level, acknowledging that the inner zone includes a heartwood section that accepts very little preservative. The calculated average retention for sawn
timber posts (in their entirety) at UC4A is 0.35 pcf, for
sawn timber posts at UC4B/4C is 0.53 pcf, and for round
posts at UC4B/4C is 0.43 pcf. It is assumed that posts are
treated at an average 15% over minimum AWPA standards to minimize retreating. The weighted average of
these with 15% over-minimum treatment is 0.57 pcf.
This theoretical guard rail post retention level compares
well to the survey reported preservative use of 0.56 pcf.
Surveyed treaters report that wood treating facilities
use a mix of both fossil and biogenic fuel for process
heat necessary in facility processes such as kiln drying of
posts. The survey respondents report approximately 2.2
tons of wood biomass and 8,500 cubic feet of natural gas
per Mcf of guard rail post is used for kiln drying.
Posts are assumed to be installed with spacing of
six-foot 3-inches on centers [21]. Service life is a function of quality and species of wood, quality and type of
treatment, soil and climatic conditions at the installation
location, and use factors. Often, posts are removed from
service for other than quality reasons, such as for accident repair, road widening, or following repaving (so
guards must be reinstalled higher). A 40-year average
service life for CCA-treated guard rail posts is modeled
in this LCI. Maintenance applications of preservative to
an installed guard rail post are considered rare and are
JTTs
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not included in this LCA. Other components of a highway guard rail installation, such as the rails and attachment hardware, are considered equivalent for use with
wood and alternative post material and thus, not included
within the system boundaries of this LCA.
At the end of useful life, this study assumes removal
from service with 90% disposed in a solid waste landfill
and 10% reused as fence posts or landscape timbers, or
other applications that extend the use of the wood product.
Removed CCA-treated guard rail posts disposed in
landfills are modeled as if decayed to a point where 17%
of the carbon is released as carbon dioxide, 6% is released as methane, and 77% [21] of the wood carbon and
100% of the preservative remain in long-term storage in
the landfill, following the primary phase of anaerobic
degradation. Methane capture efficiencies are modeled
based on landfill type. Of the captured methane, a portion
is used to generate electricity, and applied as an energy
credit, and the remainder is assumed to be destroyed by
combustion (flaring), so that all the recovered methane is
converted to carbon dioxide. Inputs and outputs related to
landfill construction and closure are apportioned on a
mass disposed basis using data from Menard et al. [22].
Transportation-related inputs and outputs are quantified for each life cycle process. Distances and transport
modes for preservative supply to treaters, inbound untreated guard rail posts, and outbound treated guard rail
posts are based on weighted averages of primary data.

4.2. Galvanized Steel Highway Guard Rail Posts
Inventory
This LCA includes an LCI of galvanized steel guard rail
posts. The “representative” galvanized steel guard rail
post is an I-Beam (W6 × 8.5, W6 × 9, or W9 × 9) with a
web width of approximately 6 inches (15 cm), a weight
of approximately 8.5 or 9.0 pounds (3.9 to 4.1 kilograms)
per foot and 6.0 feet in length and spaced at 6-foot
3-inches on centers [23]. The steel post is hot-dip galvanized to limit corrosion, assuming ASTM A123 standards of 2.0 ounces per 1 square foot of steel [24] or 1.7
pounds of zinc per guard rail post are met. Energy and
resources needed to galvanize the steel I-Beams are
modeled in the LCI.
Steel source is estimated as a mix of domestic and international sources. As with CCA-treated guard rail posts,
transportation-related inputs and outputs are quantified
for each life cycle process. Because there are fewer steel
post manufacturing facilities than CCA-treating facilities,
distances are assumed at least as great as the data received as part of surveyed CCA treaters; thus, the
CCA-treated post and galvanized steel distribution distances are the same. Disposition transport to recycle sites
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is included in the model.
The estimated average life of galvanized steel guard
rail posts is assumed to be the same as for wood posts,
acknowledging that some steel posts will be installed in
regions of high corrosivity and some will be removed
due to highway work. When removed from service, it is
assumed that 100% are recycled as steel scrap.
New steel posts are assumed to be produced from typical blast furnaces using a combination of iron ore and
approximately 29% recycled steel [26]. All steel posts
are assumed to be recycled after service. The LCA allows for 5% loss in recycling [10]. Since the inputs
needed to melt and shape the steel shapes cannot be recovered in recycling, the input of electric energy to melt
and form steel in an electric arc mini-mill process is
“taken back” from the recycle benefit. Thus, as steel recycling reaches 100% nationally, the lowest possible
energy input for shapes from recycled steel is that required to process steel in an electric arc furnace since
that is required in every cycle.
A summary of selected inventory inputs and outputs
for CCA-treated and galvanized steel guard rail posts is
provided in Table 1.

5. Life Cycle Impact Assessment
5.1. Selection of the Impact Indicators
The impact assessment phase of the LCA uses the LCI
results to calculate impact indicators of interest. The
LCIA environmental impact indicators are considered at
“mid-point” rather than at “end-point”. For example, the
amount of greenhouse gas (GHG) emission in pounds of
carbon dioxide equivalent (CO2-eq) at mid-point is provided rather than estimating end-points of global temperature or sea level increases. The LCIA is performed
using USEPA’s Tool for the Reduction and Assessment
of Chemical and Other Environmental Impacts (TRACI)
[25,26] to assess GHG, acidification, ecotoxicity, eutrophication, and smog impacts potentially resulting from
life cycle air emissions. Other indicators of interest also
are tracked, such as fossil fuel use and water use.

5.2. Impact Indicators Considered But Not
Presented
The TRACI model, a product of USEPA, and the USEtox model [27] a product of the Life Cycle Initiative (a
joint program of the United Nations Environmental Program (UNEP) and the Society for Environmental Toxicology and Chemistry (SETAC)), offer several additional
impact indicators that were considered during the development of the LCIA, including, but not limited to, human
health impacts and impacts to various impact indicators
from releases to soil and water. The decision was made
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Table 1. CCA-Treated and galvanized steel highway Guard Rail (GR) post life cycle inventory summary (cradle-to-gate per
post and cradle-to-grave per post).
Infrastructure process
Inputs from technosphere
Electricity-avg. of US grid
Natural gas (feedstock)
Natural gas, combusted in boiler
Diesel fuel, at plant (feedstock)
Diesel fuel, combusted in boiler
LPG, combusted in equipment
Residual oil, processed (feedstock)
Residual oil, combusted in boiler
Diesel fuel, combusted in equipment
Gasoline, combusted in equipment
Hog fuel/biomass (50%MC)
Coal-bit. & sub. combusted in boiler
Coal-feedstock
Energy (unspecified)
Truck transport
Rail transport
Barge transport
Ship transport
Diesel use for transportation
Residual oil use for transportation
Limestone from mine
Rough, green timber from sawmill
Treated guard timber
Zinc
Steel
Landfill capacity
Inputs from nature
Water
Bark from harvest
Unprocessed coal
Unprocessed U3O8
Unprocessed crude oil
Unprocessed natural gas
Biomass/wood energy
Hydropower
Other renewable energy
Biogenic carbon (from air)
Other mined mineral resources
Outputs to nature
CO2-fossil
CO2-non-fossil
Carbon monoxide
Ammonia
Hydrochloric acid
Hydrofluoric acid
Nitrogen oxides (NOx)
Nitrous oxide (N2O)
Nitric oxide (NO)
Sulfur dioxide
Sulfur oxides
Particulates (PM10)
VOC
Methane
Acrolein
Arsenic
Cadmium
Lead
Mercury
Arsenic
Chromium
Copper
Zinc
Solid wastes
Process solid & hazardous waste

Units

CCA-treated post (per post)
Cradle-to-gate
Cradle-to-grave

Galvanized steel post (per post)
Cradle-to-gate
Cradle-to-grave

kWh
ft3
ft3
gal
gal
gal
gal
gal
gal
gal
lb
lb
lb
Btu
ton-miles
ton-miles
ton-miles
ton-miles
gal
gal
lb
ft3
ft3
lb
lb
ton

8.5
19
26
0
0.010
0.00099
0.0043
0.0084
0.14
0.0051
11
0.0070
0.0020
77
56
3.4
0.20
19
0.59
0.036
1.4
2.0
0
0
0
0

18
36
27
0
0.015
0.0010
0.0043
0.0090
0.14
0.0057
11
0.010
0.0020
77
59
5.1
0.41
19
0.63
0.037
1.4
2.0
0.15
0
0
0.033

0.071
0.11
11
0
0.00011
0
0
0.000050
0
0.000046
0.0016
0.000016
0
0
0.042
7.1
0.0013
26
0.018
0.048
0
0
0
1.7
51
0

65
118
18
0
0.040
0
0
0.0045
0
0.0043
1.8
0.018
0
0
25
19
1.5
27
0.31
0.048
0
0
0
1.7
51
0

gal
ft3
lb
lb
gal
ft3
Btu
Btu
Btu
lb
lb

10
0.15
4.7
0.000012
0.13
23
0
2196
163
27
0

10
0.15
10
0.000026
0.15
23
0
4687
349
19
0

21
0
38
0.000025
3.4
54
0.0072
3860
1.1
0
75

11
0
38
0.000095
0.30
2.6
0.00034
17,366
0
3.6

lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb

36
–102
0.080
0.00014
0.0038
0.00035
0.15
0.0011
0.00063
0.12
0.014
0.11
0.031
0.052
0.00019
0.0000022
0.00000043
0.0000036
0.00000043
0.0000094
0.000037
0.000021
0.00000054
3.6
0.010

52
–78
0.086
0.00016
0.0071
0.00075
0.19
0.0012
0.00063
0.22
0.016
0.11
0.032
2.2
0.00019
0.0000033
0.00000060
0.0000047
0.00000066
0.015
0.014
0.0070
0.00000054
80
0.010

119
0.011
1.3
0.000072
0.0011
0.00015
0.19
0.000043
0
0.10
0.22
0.0049
0.013
0.064
0.00000021
0.00000078
0.00000021
0.00000077
0.00000042
0
0
0
0.0033
3.2
0

118
1.9
0.11
0.00012
0.022
0.0028
0.14
0.00022
0
0.71
0.026
0.0074
0.012
0.24
0.0000053
0.0000078
0.0000012
0.0000081
0
0
0
0
0.21
65
0
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to not include these impact indicators because of limited
and/or insufficient data or concerns regarding misinterpretation. The LCI includes releases of chemicals associated with impacts (such as human health and land and
water ecological impacts), but impact indicators for these
categories are not calculated.

cility after production, and 2) after service and final disposition. A summary of impact indicator values is provided in Table 2. Comparisons are made per post per
year of service.
Impact indicator values are normalized to cradle-tograve CCA-treated guard rail post values of one (1.0),
with the galvanized steel guard rail post impact indicator
values being a multiple of one (if larger) or a fraction of
one (if smaller). The normalized results of Table 2 are
shown graphically in Figure 2, illustrating the comparative assertions about the life cycle impacts of CCAtreated guard rail posts and galvanized steel guard rail
posts.

6. Life Cycle Interpretation
6.1. Findings
Impact indicator values are totaled at two stages for
CCA-treated and galvanized steel guard rail post products: 1) the new guard rail post at the manufacturing fa-

Table 2. Summary of impact indicator totals at life cycle stages for CCA-treated and galvanized steel guard rail posts (per
post and per year of use assuming a 40-year service life).
CCA-treated post (per post per year)
a

Galvanized steel post (per post per year)
b

Impact Indicators

Units

Cradle-to-gate

Cradle-to grave

Cradle-to-gatea

Cradle-to graveb

Anthropogenic GHG

lb-CO2-eq

0.94

2.5

3.0

3.1

Net GHG

lb-CO2-eq

–1.6

0.52

3.0

3.1

Fossil fuel use

MMBTU

0.0063

0.0082

0.022

0.015

Total energy input

MMBTU

0.0089

0.011

0.023

0.017

Acidification

H+-mole-eq

0.33

0.48

0.61

1.1

Water use

gal

0.30

0.30

0.52

0.26

Smog

g NOx/m

0.0025

0.0029

0.0036

0.0037

Eutrophication

lb-N-eq

0.00017

0.00018

0.00021

0.00015

Ecotoxicity

lb-2,4-D-eq

0.0027

0.0041

0.0026

0.010

a

Cradle-to-gate includes pre-treatment and treating stages for the CCA-treated guard rail post, where gate is defined as point the product leaves the treating
facility. Cradle-to-gate includes steel acquisition (recycled and virgin), and steel post manufacture; bCradle-to-grave includes cradle-to-gate, use, and final
disposition.
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
-1.0

CCA-treated GR posts

1.0

Anthropogenic
GHG
1.0

Galvanized steel GR posts

1.8

1.2

Fossil fuel use

Net GHG

Acidification

Water Use

Smog

Eutrophication

1.0

1.0

1.0

1.0

1.0

Ecotoxicity
1.0

6.1

2.3

0.88

1.3

0.85

2.4

Figure 2. CCA-treated wood and galvanized steel guard rail posts normalized impact comparisons (values normalized to
CCA-treated guard rail posts cradle-to-grave = 1.0).
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National normalization can be used to provide a means
to compare the impact indicator values for guard rail
posts to total US annual impact values. Impacts associated with guard rail posts are very small for all indicators
for both materials at less than 0.001% of U.S. national
impacts. Since relative impacts are so small, further discussion is not included.

6.2. Data Quality Analyses
Data quality analyses per ISO 14044 include a gravity
analysis, uncertainty analysis, and sensitivity analysis.
6.2.1. Gravity Analysis
The gravity analysis identifies the CCA-treated guard rail
post manufacture, use, and disposition processes most
significant to the impact indicator values. This gravity
analysis only addresses CCA-treated guard rail posts.
The gravity of impacts by life cycle stage is shown in
Figure 3.
Anthropogenic GHG emissions most notably are impacted by decay of the posts in landfills (45%), landfill
construction (16%), truck transport in all stages combined (14%), and electricity use at the treating plant
(12%). Net GHG most significantly is impacted by tree
growth (credit of 47%), decay of the posts in landfills
(26%), emissions from fossil and non-fossil energy
sources at the treating plant (11%), landfill construction
(7%), and combined truck transport (6%).
Fossil fuel use most notably is impacted by fuel use
related to landfill construction and disposal (23%), com-

bined truck transport (23%), guard rail post production
prior to treatment (11%), and electricity use (17%) and
fuel use (19%) at the treating plant.
The potential to cause acidification is most notably
impacted by landfill construction (29%), electricity use at
the treating plant (23%), truck transport (20%), natural
gas used for drying and facility energy (7%), and ship
transport (6%).
Water use includes treatment of the post (38%), preservative manufacture (36%), kiln drying (14%), and tree
growth (12%).
The potential to cause smog most notably is impacted
by transportation in all stages of the life cycle (67%),
landfill construction (10%), wood combustion and kiln
drying at the treating plant (9%), and electricity use at the
treating plant (7%).
The potential to cause eutrophication is most notably
impacted by transportation in all stages of the life cycle
(82%) and wood combustion at the treating plant (7%).
The potential to cause ecotoxicity most notably is impacted by landfill construction (35%), electricity use at
the treating plant (27%), wood combustion at the treating
plant (25%), and fossil fuel use at the treating plant (5%).
6.2.2. Uncertainty Analysis
Areas of uncertainty identified in this LCA include:
The CCA preservative producers did not provide detailed LCI input and output data for CCA production.
This LCA relies on industry experts for CCA manufacture LCI data.
100%
80%
60%
40%
20%
0%

CCA post disposition stage
CCA post use stage
CCA manufacture and treating stage
Forestry and milling

-20%
-40%
-60%

Figure 3. Contributions to impact indicators by life cycle stage of CCA-treated highway guard rail posts.
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Landfill fate and release models are based on USEPA
GHG emission inventory data [28], and modeled assumptions result in variability of impact indicator values,
especially GHG. In this LCA, CCA-treated guard rail
posts are conservatively assumed to degrade to the same
degree and at the same rate as untreated round wood
limbs disposed in a landfill.
The comparative analysis phase of this LCA includes
the assembly of an LCI for galvanized steel highway
guard rail posts. The cradle-to-grave LCI of galvanized
steel posts includes data inputs that involve professional
judgments, as no survey of manufacturers of the steel
posts was done.
6.2.3. Sensitivity Analysis
Sensitivity analysis determines the magnitude of changes
to impact indicators resulting from alternative assumptions. Certain items or categories stand out as most important in affecting the sensitivity of LCA impact indicator outcomes.
Copper source. Copper used in CCA preservative
generally comes from recycled, off-specification sources.
This LCA applies a fraction of the burdens associated
with the production of market-grade copper to the use of
recycled copper in CCA. LCI data for recycled copper
was not found, so the baseline evaluation assumes onethird of the inputs and outputs associated with marketgrade copper is representative as a surrogate for the recycled off-specification copper used in CCA. A sensitivity
test assumes that inputs for copper are the same as if all
was from primary production. This analysis results in
impact indicator increases between 0% and 12%.
CCA preservative use. If CCA retention is increased to
125% of baseline, net GHG (19% increase) and water
use (9% increase) impact indicators are most notably
impacted. The sensitivity test did not change the comparative results with galvanized steel posts.
CCA-treated highway guard rail post service life. Altering the estimated average service life (40 years) of
CCA-treated highway guard rail posts to either 20 or 60
years results in notable impact indicator value changes.
Reducing the service life to 20 doubles all of the impact
indicators. Similarly, increasing the service life to 60
years, decreases all impact indicators by 33%. Even with
service life shortened to half that of galvanized steel,
many of the impact indicators for CCA-treated guard rail
posts, including net GHG, acidification, and ecotoxicity
continue to compare favorably to steel posts.
Post-use disposition of CCA-treated guard rail posts
and the impact. The baseline case assumes 10% of used
guard rail posts have a secondary use application and
90% are disposed at a landfill. A sensitivity test considers 70% of posts being recycled for energy using combustion cogeneration facilities with appropriate air emis-
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sion control devises and 20% being landfilled. Beneficial
energy recovery at a cogeneration facility, instead of
landfill disposal, reduces anthropogenic GHG (155%)
and net GHG (596%), fossil fuel use (165%), acidification (212%), smog (53%), and ecotoxicity (253%) impact
indicator values and increase eutrophication (9%) in
comparison to the baseline values. Impact indicator reductions result from fossil fuel offsets generated with the
use of the wood product for energy recovery and the absence of landfill construction and landfill emission impacts. Reductions of greater than 100% result in overall
impact indicator credits.
Landfill decay models. Barlaz [29] reports that approximately 77% of the carbon in wood fiber of branches
disposed in landfills is sequestered after primary decomposition has occurred. The presence of lignin (a major
carbon-based component of wood) can interfere greatly
with cellulose and hemicellulose degradation under the
anaerobic conditions of landfills. Laboratory research
shows lignin to be very resistant to decay in landfills
because cellulose and hemicellulose are embedded in a
matrix of lignin [30-32]. Preservative in disposed CCAtreated guard rail posts is expected to further increase
carbon sequestration by retarding decay, but such effects
are not considered in the baseline assumptions. To demonstrate the sensitivity of carbon storage, a test case assumes 90% wood fiber carbon storage. Increasing wood
fiber storage to 90% reduces the anthropogenic GHG
(24%) and net GHG (158%) impact indicators, and results in increases for most other impact indicators (most
notably ecotoxicity (4%)) because less methane is collected to generate power. Comparisons of indicators between products do not change.
Galvanized steel guard rail post service life. Changes
in service life affect all galvanized steel guard rail post
impact indicators proportionately. Increasing service life
50% results in a of 33% decrease in impact indicator
values.

7. Conclusions and Recommendations
7.1. Conclusions
CCA treated wood guardrail posts offer notably lower
environmental impacts for fossil fuel use (almost half),
net GHG emissions (one-sixth), acidification (approximately half), and ecotoxicity (approximately half) relative to galvanized steel posts. The other indicators are
approximately the same; anthropogenic GHG, water use,
smog, and eutrophication. See Figure 2.
The LCA process demonstrates the advantage of wood
products in relation to GHG. Only wood products begin
their life cycles by taking carbon out of the air. This is
shown in Figure 3 where the Net GHG value is negative
for the forestry and milling stage. Even with wood posts
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disposed in landfills following use, the net full life GHG
emissions of treated wood posts are one sixth that of
galvanized steel posts.
The GHG advantage of wood is dramatically increased
under a scenario in which most used wood guardrail
posts are recycled for energy production. The LCI credit
for energy from recycled wood offsets fossil energy inputs and impacts, resulting in negative impacts (benefits
to the environment) for the following; fossil fuel use,
anthropogenic and net GHG emissions, acidification, and
ecotoxicity.
Recycling of steel has less benefit than expected because, at best, the electric energy input to an electric arc
furnace is required for every cycle of use and recycle.

7.2. Recommendations
Production facilities of guard rail posts should continue
to strive to reduce energy inputs through conservation
and innovation, including sourcing materials from locations close to point of treatment and use. Also, the use of
biomass as an alternate energy source can reduce some
impact category values compared to the use of fossil fuel
energy or electricity off the grid.
The treated wood industry and highway authorities
should seek to find beneficial secondary use opportunities for out-of-service wood guard rail posts. Secondary
use reduces disposal of wood products in landfills and
includes opportunities for beneficial energy recovery in
cogeneration or synthetic gasification systems or with
reuse as agricultural fencing or landscaping applications.
If disposed in a landfill, selection of a disposal facility
with methane capture can reduce emissions of GHGs and
can result in energy recovery through the capture and
reuse of methane.
This study includes the comparison of CCA-treated
highway guard rail posts to galvanized steel guard rail
posts. The results conform with the ISO 14040 and ISO
14044 standards and are suitable for public disclosure. A
detailed, peer-reviewed Procedures and Findings Report
can be requested by contacting the TWC at
www.treated-wood.org/contactus.html. This LCA covers
one treated wood product in a series of LCAs commissioned by the Treated Wood Council (TWC). The other
treated wood product LCAs are for alkaline copper quaternary (ACQ)-treated lumber [33], borate-treated lumber
[34], pentachlorophenol-treated utility poles [35], creosote-treated railroad ties, and CCA-treated marine pilings.
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Life Cycle Assessment of CCA-Treated Wood Marine Piles
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A cradle-to-grave life cycle assessment is done
to identify the environmental impacts related
to chromated copper arsenate (CCA)-treated
softwood used for marine piles in order to
understand the processes that contribute to
the total impacts and to determine how the
impacts compare to those of the alternative products: concrete, galvanized steel, and
plastic. Harbor and port authorities, as well
as the public and regulatory interests, have
increasing need to understand the environmental implications of marine piling material
selection, in addition to factors such as cost
and service performance.
This study uses a life cycle inventory (LCI)
to catalog the input and output data from marine pile manufacture, service life, and disposition, and a life cycle impact assessment (LCIA)
to evaluate environmental impact indicators
including: greenhouse gas (GHG) emissions,
fossil fuel and water use, and emissions with

the potential to cause acidification, smog,
ecotoxicity, and eutrophication. Comparisons
of pile products are made at a functional unit
of one pile per year of service using primary
manufacturing data for treated wood piles and
representative data for the alternative products. This life cycle assessment (LCA) finds
that the manufacture, use, and disposition of
CCA-treated wood marine piles offers lower
fossil fuel use and lesser LCIA indicators than
competing products manufactured of concrete,
galvanized steel, and plastic, while water use is
lower for two of the three alternative products.
Marine ecotoxicity evaluation was beyond the
scope of this project and is best investigated
using site specific modeling.
Keywords: Chromated copper arsenate (CCA),
Environmental impact, Marine pile, Life cycle
assessment (LCA), Concrete, Galvanized steel,
Plastic
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1 Introduction
Marine fixtures, such as piers, wharfs, and
navigational aids, commonly are fixed to the
marine floor using piles. The piles are continuously subjected to various mechanisms
of degradation (physical, chemical, and biological) in each of the four primary exposure
zones: marine floor zone, submerged zone,
splash and tidal zone, and atmospherically
exposed zone. All of these zones present a
unique set of micro-environments that impact
the durability of each pile.
Treated wood is one of the available pile
materials used by harbor and port authorities
and a product that has shown good longevity
in each of the four exposure zones. Appropriate preservative treatments, such as with
chromated copper arsenate (CCA), provide a
proven longevity that is comparable to alternative products.
CCA was introduced in the 1930s and
remains the waterborne preservative of
choice for demanding commercial applications, such as marine piles. CCA is a mixture
of chromic acid, cupric oxide, and arsenic
pentoxide and has been approved for industrial uses by the United States Environmental Protection Agency (2008a and 2008b).
Because CCA fixes strongly to wood, it
provides wood with excellent protection
from decay in a variety of environments.
Wood pile products fulfill the same function as concrete, galvanized steel, and plastic piles and all products have advantages
and disadvantages.
Consumer and regulatory agency concern
about environmental impacts resulting from
the manufacture, use, and disposal of infrastructure products, such as marine piles,
has resulted in increased scrutiny during
product selection. In many cases, products
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such as CCA-treated wood marine piles are
replaced with concrete, galvanized steel,
or plastic piles based on perception rather
than scientific consideration of potential
environmental concerns. Market share inroads by alternate marine pile products are
bolstered by the inaccurate perception that
North American forests are being depleted
and are not sustainable at their current use
rate. Also, there is a growing misconception
that CCA-treated marine piles have a far
shorter service life than the alternative pile
products. Although none of these perceptions are accurate, this study focuses on life
cycle environmental burdens of CCA-treated
marine piles and makes comparisons with
alternative pile materials.

2 Goal and scope
The goal of this study is to provide a comprehensive, scientifically-based, fair, and
accurate understanding of environmental
burdens associated with the manufacture,
use, and disposition of CCA-treated wood
marine piles using primary data collected at
U.S. treating plants.
The scope of this study includes investigation of cradle-to-grave life cycle environmental impacts for CCA-treated wood piles for
marine applications, using life cycle assessment (LCA) methodologies. The results of the
CCA-treated marine pile LCA are compared
to LCA findings for concrete, galvanized steel,
and plastic marine piles. LCA is the tool of
choice for evaluating the environmental impacts of a product from cradle to grave, and
determining the environmental benefits one
product might offer over its alternative(s)
(Andersson, et al., 1998).
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3 Methodology
The LCA methodologies used in this study
are consistent with the principles and guidance provided by the International Organization for Standardization (ISO) in standards
ISO 14040 (2006a) and 14044 (2006b). The
study includes the four phases of an LCA:
1) Goal and scope definition; 2) Inventory analysis; 3) Impact assessment; and 4)
Interpretation. The environmental impacts of
CCA-treated, concrete, galvanized steel, and
plastic marine piles are assessed throughout
their life cycles, from the extraction of the
raw materials through processing, transport,
primary service life, reuse, and recycling or
disposal of the product.
This LCA assumes CCA-treated, concrete,
galvanized steel, and plastic marine piles can
be used interchangeably. Marine piles are
produced by many different manufacturers
and variations exist. Therefore, a “typical
product” has been estimated for each marine
pile product.
The LCAs for concrete, galvanized steel,
and plastic piles do not include independently developed manufacturing inventory
data (primary data). Such data might improve
the detailed comparison of these products.
However, the data that are available provide
a basis for general comparison of LCA impact
indicators that is sufficient to understand
how the pile products compare.

4 Life cycle inventory analysis
Life cycle inventory (LCI) data for the representative pile products are collected at four
main stages including raw material acquisition, manufacture, service life use, and dispo-
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sition. LCI inputs and outputs are tallied and
reported at a functional unit of one marine pile
per year of use. Variability in the functional
unit, including service life and elements of the
manufacture and disposal of the products, is
examined further in the sensitivity analysis,
included as Section 6.2.3.

4.1 CCA-treated wood marine pile inventory
Primary data and information for the LCI
of CCA-treated marine piles are obtained
from U.S. treaters of wood marine piles that
use CCA preservative. Secondary data are
obtained from the scientific literature and
from the U.S. Life Cycle Inventory Database
maintained by the U.S. Department of Energy National Renewable Energy Laboratory (NREL). LCI inputs and outputs for the
CCA-treated wood marine pile are quantified
per 1,000 cubic feet (Mcf) then converted to
the function unit of one pile per year of use.
The cubic foot (cf) unit is a standard unit
of measure for the U.S. wood pile industry
3
and is equivalent to 0.028 cubic meters (m ).
The cradle-to-grave life cycle stages of CCAtreated marine piles considered in this LCI
are illustrated in Figure 1.
This study builds on existing research for
forestry resources and adds the treating (drying, CCA production, and pressure injection
of preservative), service use, and disposition
stages of CCA-treated wood marine piles.
The previous studies, such as research conducted by the Consortium for Research on
Renewable Industrial Materials (CORRIM),
have investigated the environmental impacts
of wood products. CORRIM’s efforts build
on a report issued under the auspices of the
National Academy of Science regarding the
energy consumption of renewable materials
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FIGURE 1
Life cycle stages of CCA-treated marine piles.

during production processes (Boyd, et al.,
1976). CORRIM’s recent efforts (Johnson,
et al., 2004, 2005, and 2008 and Oneil,
et al., 2010) have focused on an expanded list
of environmental aspects necessary to bring
wood products to market.
The main source of forest products LCI
data used in this study are Johnson, et al.
(2004 and 2005). Data include forestry practices applicable to southern pine softwood
grown on Southeastern U.S. forest land with
an average level of management intensity
(i.e., fertilization and thinning) and include
the time frame from the sapling at a greenhouse (cradle) to the finished wood product at the mill (gate). The data are available

through CORRIM and the NREL U.S. LCI
Database (2008). These data represent round
softwood shipped to U.S. wood preserving
plants for treatment and include inputs and
outputs related to forestry, log harvesting,
and transportation normalized to 1.0 Mcf of
whole log product.
Fourteen (14) CCA treating plants in the
U.S. provided the primary data responses covering operations at their respective treating
plant in either 2007 or 2008. Southern state
treaters account for 100% of the surveyed
CCA-treated marine pile volume.
Surveyed treating plants reported manufacturing approximately 2,800 Mcf of CCAtreated marine piles and sawn material. Of
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this, approximately 400 Mcf (14%) was
sawn wood treated for marine use and the
remainder was marine piles. The respon
dents reported total CCA treatment volume
of 15,850 Mcf, water-borne treatments other
than CCA of 2,800 Mcf, oil-borne treatments
(creosote and pentachlorophenol) of 7,200
Mcf, and total treatment volume of 25,850
Mcf. Thus, for the survey respondent treaters,
marine end use treatment accounted for 18%
of CCA treatment and 11% of all treatment.
Vlosky (2009) estimates total water-borne
treatment of marine piles in 2007 at approximately 20,300 Mcf, thus, approximately 14%
of total U.S. water-borne treated pile production is captured by the survey responses.
The pile treatment stage begins when the
bark-covered log is peeled to produce a pile.
A bark-covered log is estimated to produce
18.4% biomass byproduct from peeling and
81.6% pile product. Peeling of the log requires 15 kWh (0.05 MMBtu) of electricity
per pile or 516 kWh/Mcf (1.8 MMBtu/Mcf).
Pile peeling generates an estimated 8.0 tons
(7,300 kg) of biomass per Mcf of piles. The
average treating facility uses approximately
2.1 tons (1,905 kg) of the peeled biomass
3
and 1,890 cf (5.35 m ) of natural gas per
Mcf of pile for facility-required process heat,
including kiln drying. Surveyed pole and pile
peelers report that, of the excess biomass produced, 9% is sold for energy recovery and
the remainder sold for other uses, such as
landscaping material. The energy equivalent,
of the portion sold for energy, is inventoried
as a natural gas credit.
Green southern pine piles, are calculated
to have an average density of approximately
62.1 pounds per cubic foot (pcf) or 995 kg/
3
m , using USDA (2010) wood property factors. Piles must be dried prior to treatment
by either air drying or heat-applied proc-
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esses, reducing the average wood density to
38.9 pcf (assumed 22.5% moisture content)
3
or 623 kg/m . Surveyed treaters report that
approximately 19% of piles were purchased
dry, 71% were kiln-dried at the treating plant
and 10% were air-dried at the treating plant.
For piles dried off-site, energy requirements
were calculated and included in the LCI.
Energy requirements for piles dried on-site
come from survey data. For adequate treatment, the outer two to three inches of the
pile must be dried to approximately 20% (by
weight) moisture.
An approximate median size peeled and
dried pile, assumed in the LCI as “representative,” is 40-feet (12.2 m) long with an average
diameter of 11.51 inches (29.24 cm). One pile
3
is equal to 29 cf (0.82 m ) and 1.0 Mcf of
wood pile equals 34.6 piles (American Wood
Protection Association, 2010a).
CCA preservative is produced to meet the
AWPA Standard for Waterborne Preservatives
P5-09 (American Wood Protection Association, 2010b). CCA-C is the formulation currently in use in the U.S. and the preservative
modeled in this study. The AWPA Standards
specify CCA marine pile retentions for Use
3
Category 5A (UC5A) [1.5 pcf (24 kg/m )
outer 0-0.5 inch (0-13 mm) of the pile and
3
0.9 pcf (14 kg/m ) for 0.5-2.0 inch (13-50
mm) of the pile] and Use Category 5B and 5C
3
(UC5B and UC5C) [2.5 pcf (40 kg/m ) outer
0-0.5 inch of the pile and 1.5 pcf for 0.5 to
2.0 inch of the pile] for southern pine piles
(AWPA (2010c) and (2010d)). In addition,
AWPA Standard T1-10 (2010d) requires CCA
penetration to 3.5 inches (88 mm) or 90%
of the sapwood. Under most conditions, the
sapwood is more susceptible to decay than
heartwood (USDA, Forest Products Service,
Forest Products Laboratory, 2010). Different
retentions are required for other wood species
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within these Use Categories. The higher retentions are required for the more challenging
environments.
The average CCA preservative-use rate, as
reported in treater surveys (for all respondent use of CCA), was 0.55 pcf (gross retention). However, the highest CCA retentions
are required for marine piles while other CCA
treated products have lesser required retention. The CCA retention modeled in this LCI
is the minimum AWPA-specified retention in
the outer and inner zones plus 10% and assuming half the inner retention in the zone
from 2.0 to 3.5 inch deep for a gross reten3
tion of 1.32 pcf (21.1 kg/m ). Electricity use,
fuels production, combustion, and transport
are proportioned to wood treatment based
on the amounts of each used for 1.0 Mcf of
pile in the wood treatment stage.
The long term release of copper, chromium,
and arsenic from in-service piles to marine
waters is estimated. Studies by Brooks (1997
and 2003) considered the use of best management practices (BMPs) specified by the
Western Wood Preservers Institute (Best Management Practices (BMPs), 2006), Townsend
(2003), USEPA (2008a and 2008b), and
Gjovik and Baecher (1977) are considered

in this study. The findings of these studies
were evaluated and a relationship established
where releases are a percentage of initial retention and percentage of pile above sediment line and reported in pound per Mcf of
installed CCA-treated wood pile. Chromium
releases are expected to be in the trivalent
(Cr+3) rather than the hexavalent (Cr+6)
form (Song, et al., 2006). Estimated releases
to marine waters are provided in Table 1,
however release amounts are not further assessed in the context of life cycle impacts,
because proximate marine ecotoxicity from
CCA-treated piles is best assessed using sitespecific evaluation.
At the end of wood pile useful life, this
study assumes removal from service with
70% disposed in a solid waste landfill and
30% reused as piles, marine fenders, camel
logs, fence posts, or other applications that
extend the use of the wood product.
Removed CCA-treated marine piles disposed in landfills are modeled as if decayed
to a point where 17% of the carbon content
is released as carbon dioxide, 6% is released
as methane, and 77% (USEPA, 2006) of the
wood carbon and 100% of the preservative
remain in long-term storage in the landfill,

Table 1
Estimated Service Life Releases of Constituents of Concern to Marine Waters.

Constituent of
concern release
Arsenic

CCA-treated
marine pile

Concrete
marine pile

Galvanized steel
marine pile

Plastic marine
pile

(lb/pile/yr)

(lb/pile/yr)

(lb/pile/yr)

(lb/pile/yr)

0.0042

Cadmium

0.000047

Chromium

0.00012

Copper

0.021

Zinc
Organic constituents

0.000087

0.17
Not quantified
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following the primary phase of anaerobic
degradation. Methane capture efficiencies
are modeled based on landfill type. Of the
captured methane, a portion is used to generate electricity, and applied as an energy
credit, and the remainder is assumed to be
destroyed by combustion (flaring), so that all
the recovered methane is converted to carbon
dioxide. Inputs and outputs related to landfill construction and closure are apportioned
on a mass disposed basis using data from
Menard, et al. (2003).
Transportation-related inputs and outputs
are quantified for each life cycle process. Distances and transport modes for preservative
supply to treaters, inbound untreated marine piles, and outbound treated marine piles
are based on weighted averages of primary
data.

4.2 Concrete pile inventory
A cradle-to-grave life cycle inventory for
concrete marine piles was developed based on
published LCI data covering cement, concrete,
aggregate, and steel from the NREL U.S. LCI
database. This inventory did not include a
survey of concrete pile manufacturers.
The modeled concrete pile is assumed
to perform approximately the same function as the wood pile and is manufactured
with precast and prestressed concrete, four
strands of 0.625-inch longitudinal steel reinforcement, and a 7-inch diameter spiral of
0.125-inch diameter steel wire with 3-inch
pitch. The concrete pile is assumed to be
40-feet in length with a square cross section
(10-inches per side), rounded corners, and a
cross-sectional area approximately equal to
a 12-inch diameter wood pile. The concrete
pile LCI includes the natural gas required
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º
to maintain the concrete pile at 120 F during curing. The high strength concrete is
estimated to include a design mix of approximately 24% cement, 8% water, 38%
coarse aggregate, and 30% fine aggregate
(by weight).
Portland cement contains approximately
3.8 parts per million (ppm) cadmium (Sugiyama et al., 2007) and concrete includes
chromium and lead at concentrations of approximately 34 ppm and 42 ppm, respectively (Limbachiya M, 2007). Crushed concrete
samples, leached with sea water, reportedly
lose approximately 50% of the chromium
contained in the concrete, 40% of the cadmium, and none of the lead (Webster and
Loehr, 1996). Loss of metals from intact concrete piles while in service is expected to be
much less. A concrete release model, based on
Webster’s findings, calculates leaching from
the outer 10% (approximate 0.5-inch) of the
concrete pile. An estimate of constituents of
concern leaching from concrete piles to marine waters is included in Table 1; however,
as with the CCA-treated wood piles, releases
are not further assessed in the context of life
cycle impacts.
At the end of their service lives, concrete
piles are removed for disposition. The LCI
model assumes 80% are disposed in landfills
and the remaining 20% are recycled to aggregate by crushing with the contained steel also
recycled. Recycled concrete is less desirable
than newly mined aggregate, thus recycled
concrete from piles provides a 50% aggregate
credit in this LCA.
Concrete piles disposed in landfills have
inputs and outputs associated with landfill
construction and closure proportional to the
mass of disposed piles. No emissions or releases are assumed to result from concrete
piles once disposed in a landfill.
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4.3 Galvanized steel pile inventory
As with concrete marine piles, a cradle-tograve life cycle inventory for galvanized steel
marine piles was developed using NREL U.S.
LCI database information on steel. This inventory did not include a survey of galvanized
steel pile manufacturers.
The modeled galvanized steel marine pile
is 12 inch diameter Schedule 30 steel pipe at
40 feet long and weighing 1,753 pounds. The
steel pile is hollow with a steel bottom drive
tip (100 lb) to increase bearing capacity and
prevent filling of the pile with soil while being
driven. The steel piles are hot-dip galvanized to
limit corrosion. Steel piles remain hollow or are
filled with concrete after being driven. Concrete
fill increases pile strength and limits internal
corrosion and is assumed for 10% of installed
steel piles. Steel sources are estimated as a mix
of domestic and international sources.
Hot dip galvanizing of the steel pile is estimated to require 100 gallons of water per pile
that is used for caustic and acid rinses before
galvanizing and for quenching after galvanizing. The process of galvanizing steel requires
º
the steel to be heated to between 1,300 F and
º
1,500 F as a heat treatment prior to galvanizing, and the galvanizing liquid must be kept
º
at around 850 F during the galvanizing process (California Steel Industries (CSI), 2009).
Galvanizing is modeled as 2.54 ounces of zinc
(ASTM, 2011) needed per 1 square foot of
steel or 20 lbs of zinc per marine pile. This
level of coating is needed to provide sufficient
protection for a 40-year life (GalvInfo, 2010)
assuming that marine exposure will result in
over 67% of the galvanizing to be lost in the
40 year time period. The service life of galvanizing remains viable until approximately
33% of the zinc remains (Galvanizers Association of Australia (GAA), 2010).
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Zinc lost from piles is released to the marine environment. An estimate of constituents of concern leaching from galvanized steel
piles to marine waters is included in Table 1;
however, as with the CCA-treated wood piles,
releases are not further assessed in the context of life cycle impacts.
When removed from service, steel piles are
assumed to be 100% recycled as steel scrap.

4.4 Plastic pile inventory
A cradle-to-grave life cycle inventory for
plastic marine piles was developed using
NREL U.S. LCI database information for
high density polyethylene (HDPE), steel, and
limestone (analogous process assumed for
mineral filler). The inventory did not include
a survey of plastic pile manufacturers. An LCI
modeling recycled plastic (Arena, Mastellone,
& Perugini, 2003) also was used to develop
inputs and outputs necessary for collection
and processing of post-consumer plastic.
Plastic marine piles offer another alternative material to treated wood piles. Plastic
piles do not represent a clearly defined standard design or mix of materials. Plastic piles
can be made of recycled plastics, generally
polyethylene, but often include other materials such as steel fiber, steel reinforcing bar,
used tires, mineral filler, virgin plastic, or concrete. The plastic content can vary from as
little as approximately 30% by weight to as
much as 100%, and can be derived entirely
from post-consumer use recycled material to
entirely virgin plastic (Platt, 2005). Plastic
can be partially or entirely high-density or
low-density polyethylene, polyvinyl chloride,
or other types. The modeled plastic pile performs the same function as the CCA-treated
wood pile.
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Plastic is not sufficiently rigid to be used by
itself, so longitudinal reinforcement is necessary. The modeled plastic pile is assumed to
be 47.5% recycled plastic (a mixture of postconsumer recycled milk bottles, grocery bags,
and tires), 0% virgin HDPE plastic, 10% talc
(mineral filler), and 42.5% steel reinforcement (by weight). Steel reinforcement is assumed to be four 1.375-inch rods. The plastic
pile is assumed to be 40-feet in length with
a square cross section (10-inches per side),
rounded corners, and an area approximately
equal to a 12-inch diameter wood pile.
Recycled plastic does not carry the same
LCI burdens as the use of virgin material,
but use of these plastics does require significant energy to collect and process. Processes
required for plastic recycling include collection, compaction, sorting, reprocessing, and
disposal of reject material. The reprocessing
can include prewashing, sorting, grinding,
washing, flotation, drying, fine screening,
and storage. Electric, diesel, and gas energy
requirements include 8 MJ/kg (3,400 Btu/
lb) for recycled polyethylene terephthalate
(PET), 21 MJ/kg (8,900 Btu/lb) for recycled
polyethylene (PE), and 49 MJ/kg (21,000 Btu/
lb) for energy input to the manufacture virgin
HDPE (Arena, Mastellone, & Perugini, 2003).
This LCA models recycled plastic energy requirements as PET use at approximately 16%
of the energy input to virgin HDPE, values
comparable to an LCA on thermoplastics recycling (Garrain, et al., 2007).
Releases from installed plastic piles to marine water are complex because of the unknown mix of plastics used to make plastic
piles and the wide variety of additives used
to formulate the plastic products. The USEPA
(1992) lists additives potentially in plastics
including antimicrobials such as oxybisphenoxarsine and isothiazalone; blowing agents
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such as azobisformamide, chlorofluorocarbons, and pentane; flame retardants including aluminum trihydrate, antimony oxide,
halogenated hydrocarbons, and organophosphates; and plasticizers including phthalates,
aliphatic di- and tri-esters, polyesters, phosphates, and trimellitates. Plastic pellets, and
by implication fragments of plastic from piles,
accumulate in the marine environment and
can be consumed by fish, waterfowl, and other
species (Rios, et al., 2010). The plastic pellets
not only carry their own chemical load, but
accumulate chemicals such as PCBs and DDE
(a chemical similar to DDT), “serving as both
a transport medium and a potential source
of toxic chemicals in the marine environment” (Mato, et al., 2001). The manufacture
of primary plastic products, the collection,
processing, and transport of recycled plastic
in pellet form, and abrasion of plastic piles
while in use contribute to plastic in the marine
environment. Although releases and impacts
to marine environments are known to occur
from plastic use, no appropriate quantifiable
release or impact data were identified. Furthermore, marine releases from plastic piles
are beyond the scope of this LCA.
The plastic pile market is not yet sufficiently mature to know how piles will be handled
when removed from service. In theory, the
plastic could be recycled again to make more
piles or other products. However, the presence of steel, mineral filler, and other materials incorporated into the piles could make
such recycling problematic, by current technologies. For this plastic marine pile model,
20% are recycled to the plastic reuse markets
and 80% are disposed in landfills.
The decay of plastic piles disposed in landfills is unknown. In this LCI, the authors estimate that the fraction of carbon in plastic piles
that decays into carbon dioxide and methane
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is 5% over the primary phase of anaerobic
degradation in the landfill. Thus, it is assumed
that 95% of the carbon is sequestered and that
carbon dioxide and methane contain 3.7%
and 1.3% of the carbon, respectively.

4.5 Service life
Marine pile applications include installation in marine sediment and use to support a
marine structure, marker, or mooring. Inputs
and outputs associated with machinery and
fuel needed for pile driving are considered
similar for all pile products and thus not
included. Furthermore, any required above
water-line hardware is assumed generally
equivalent for all pile types and not included
within the boundaries of this study. Maintenance of piles while in service is rare and is
assumed not to occur.
Structural and impact loads, such as from
ships, stress all pile materials while changing needs at marine transportation centers
result in piles removed while still sound as
new or upgraded facilities are installed. Also,
each pile material has limitations impacting
service life. CCA-treated marine pile service life is a function of quality and species
of wood, quality of treatment, use intensity,
and environmental factors such as water
temperature, salinity, and native biota that
can attack treated wood. Concrete piles are
subject to chemical attack and the reinforcing steel can rust and expand, causing the
surrounding concrete to spall. Also, freezethaw cycles can cause cracks in concrete to
grow, accelerating degradation. Galvanized
steel marine piles are subject to degradation
and service life is a function the water quality
in the area of installation and its impact on
the galvanizing. Plastic piles will be subject
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to chemical and biological attack resulting in
plastic degradation.
Transportation-related inputs and outputs
are quantified for each life cycle process for
each pile product. Distances of finished products to locations of installation are assumed
at least as great as the data received from
surveyed CCA treaters.
The actual service life of all marine pile
types is expected to vary greatly. Because of
uncertainty in service life for each product, a
baseline service life for all pile types is modeled at 40 years.
A summary of selected inventory inputs
and outputs for CCA-treated, concrete, galvanized steel, and plastic marine piles is provided in Table 2.

5 Life cycle impact assessment
5.1 Selection of the impact indicators
The impact assessment phase of the LCA
uses the LCI results to calculate impact indicators of interest. The LCIA environmental impact indicators are considered at “mid-point”
rather than at “end-point”. For example, the
amount of greenhouse gas (GHG) emission in
pounds of carbon dioxide equivalent (CO2eq) at mid-point is provided rather than estimating end-points of global temperature or
sea level increases. The LCIA is performed
using USEPA’s Tool for the Reduction and
Assessment of Chemical and Other Environmental Impacts (TRACI) (Bare, et al., 2003
and USEPA, 2009a) to assess anthropogenic
and net (biogenic and anthropogenic) GHG,
acidification, ecotoxicity, eutrophication, and
smog impacts potentially resulting from life
cycle air emissions. Other indicators of inter-
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Table 2
CCA-treated, concrete, galvanized steel, and plastic marine pile life cycle inventory summary (cradle-to-grave per Mcf and per pile).

Infrastructure Process

Units

CCA-treated CCA-treated Concrete
(/Mcf)
(/pile)
(/pile)

Steel
(/pile)

Plastic
(/pile)

Inputs from technosphere
Electricity- avg. of US grid

kWh

14,799

428

701

2,375

599

Natural gas, processed, at plant
(feedstock)

ft3

29,299

847

1,452

4,302

1,079

Natural gas, combusted in boiler

ft3

1,704

49

103

650

1,665

Diesel fuel, at plant (feedstock)

gal

0

0

0

0

0

Diesel fuel, combusted in boiler

gal

16

0.47

0.60

1.5

0.39

LPG, combusted in equipment

gal

4.9

0.14

0

0

0

Residual oil, processed (feedstock)

gal

0

0

0

0

0

Residual oil, combusted in boiler

gal

9.8

0.28

0.082

0.17

0.050

Diesel fuel, combusted in equipment

gal

68

2.0

1.5

0.048

0.050
0.048

Gasoline, combusted in equipment

gal

4.6

0.13

0.075

0.16

Hog fuel/biomass (50%MC)

lb

5,593

162

19

65

16

Coal-bituminous & sub. combusted
in boiler

lb

9.5

0.27

0.39

0.68

0.17

Coal-feedstock

lb

1.4

0.041

126

14

0

Energy (unspecified)

Btu

55,037

1,591

145,427

16,695

0

Truck transport

ton-miles

12,037

348

826

703

485

Rail transport

ton-miles

5,138

148

198

690

475

Barge transport

ton-miles

336

10

16

53

13

Ship transport

ton-miles

21,033

608

33

996

16

Diesel use for transportation

gal

139

4.0

9.2

9.1

6.3

Residual oil use for transportation

gal

41

1.2

0.12

1.8

0.038

Harvested saw logs

ft3

1,225

35

0

0

0

Treated piles

ft3

-38

-1.1

0

0

0

Zinc

lb

0

0

0

20

0

Steel

lb

0

0

0

1,853

808

Landfill capacity

ton

22

0.62

1.6

0

0.76
556

Inputs from nature
Water

gal

8,176

236

267

167

Bark from harvest

ft3

110

3.2

0

0

0

Unprocessed coal

lb

8,285

239

659

1,418

851

Unprocessed U3O8

lb

0

0

0

0

0

Unprocessed crude oil

gal

97

2.8

13

11

47

Unprocessed natural gas

ft3

-922

-27

352

490

2,717

Biomass/wood energy

Btu

0

0

0.021

0.012

0.097

Hydropower

Btu

3,885,069

112,278

195,629

632,528

209,026

Other renewable energy

Btu

289,165

8,357

13,736

46,584

11,711

Biogenic carbon (from air)

lb

18,167

525

0

0

0

Limestone and other mined resources

lb

1,679

49

3,764

309

1,005
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Units

CCA-treated CCA-treated Concrete
(/Mcf)
(/pile)
(/pile)

Steel
(/pile)

Plastic
(/pile)

Outputs to nature
CO2-fossil

lb

30,796

890

2,599

4,356

3,106

CO2-non-fossil

lb

-51,958

-1,502

20

69

18

Carbon monoxide

lb

42

1.2

5.6

4.2

18

Ammonia

lb

0.11

0.0033

0.0063

0.0050

0.0021

Hydrochloric acid

lb

5.5

0.16

0.30

0.81

0.22

Hydrofluoric acid

lb

0.62

0.018

0.030

0.10

0.027

Nitrogen oxides (NOx)

lb

75

2.2

4.9

5.0

3.9

Nitrous oxide (N2O)

lb

0.66

0.019

0.0057

0.0067

0.0039

Nitric oxide (NO)

lb

0.30

0.0088

0

0

0

Sulfur dioxide

lb

162

4.7

9.6

26

9.7

Sulfur oxides

lb

10

0.30

0.85

0.92

3.1

Particulates (PM10)

lb

55

1.6

0.50

0.31

0.15

VOC

lb

4.8

0.14

0.24

0.42

0.35

Methane

lb

919

27

3.3

8.7

31

Acrolein

lb

0.095

0.0027

0.000058

0.00019

0.000052

Arsenic

lb

0.0024

0.000068

0.000087

0.00028

0.000082

Cadmium

lb

0.00039

0.000011

0.000014

0.000043

0.000016

Lead

lb

0.0031

0.000089

0.000091

0.00030

0.000085

Mercury

lb

0.00048

0.000014

0.000079

0.000066

0.000021

Arsenic to water

lb

5.9

0.17

0

0

0

Chromium to water

lb

0.18

0.0052

0.0035

0

0

Copper to water

lb

29

0.85

0

0

0

Zinc to water

lb

0

0

0.0095

6.7

0.044

Cadmium to water

lb

0

0

0.0019

0

0

Solid Wastes

lb

46,287

1,338

87

149

80

Process Solid & Hazardous Waste

lb

22

0.64

0

0

0

Notes: Table is generated in a spreadsheet program that includes limitations in display of significant figures. Values should only be considered relevant
to two significant figures.
Releases to water include fresh and/or marine releases.

est also are tracked, such as fossil fuel use
and water use.

5.2 Impact indicators considered but
not presented
The TRACI model and the USEtox model (Rosenbaum, et al., 2008) a product of
the Life Cycle Initiative (a joint program of

the United Nations Environmental Program
(UNEP) and the Society for Environmental
Toxicology and Chemistry (SETAC)), offer
several additional impact indicators that
were considered during the development of
the LCIA, including, but not limited to, human health impacts and impacts to various
impact indicators from releases to soil and
fresh water. The decision was made to not
include these impact indicators because of
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limited and/or insufficient data or concerns
regarding misinterpretation. The LCI includes
releases of chemicals associated with impacts
(such as human health and land and fresh water ecological impacts), but impact indicators
for these categories are not calculated.

6 Life cycle interpretation
6.1 Findings
Impact indicator values are totaled at two
stages for CCA-treated, concrete, galvanized
steel, and plastic marine pile products: 1) the
new marine pile at the manufacturing facility
after production, and 2) after service and final
disposition. A summary of impact indicator
values is provided in Table 3. Comparisons
are made per pile per year of service.
Impact indicator values are normalized to
the product (CCA-treated, concrete, galvanized steel, or plastic marine pile) having the
highest cradle-to-grave value, allowing relative comparison of indicators between products. The normalized results of Table 3 are
shown graphically in Figure 2, illustrating the
comparative assertions about the life cycle
impacts of CCA-treated, concrete, galvanized
steel, and plastic marine piles.
National normalization provides a means
to compare the impact indicator values for
marine piles to total U.S. annual impact values.
Average U.S. impacts calculated for the TRACI
impact indicators are based on total U.S. emissions in 1999 (Bare, Gloria, & Norris, 2006),
energy and fossil energy use in 2007 (Energy
Information Association (EIA), 2008), estimates of GHG emissions for the U.S. (USEPA,
2009b), and U.S. water use in 2000 (USGS,
2009). The U.S. totals are compared to the
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calculated impact indicators for CCA-treated,
concrete, galvanized steel, and plastic marine
piles in Table 4, assuming 0.7 million marine
piles are installed annually.

6.2 Data quality analyses
Data quality analyses per ISO 14044
(2006b) include a gravity analysis, uncertainty analysis, and sensitivity analysis.

6.2.1 Gravity analysis
The gravity analysis identifies the CCAtreated marine pile manufacture, use, and
disposition processes most significant to the
impact indicator values. This gravity analysis
only addresses CCA-treated marine piles. The
gravity of impacts by life cycle stage is shown
in Figure 3.
• Anthropogenic GHG emissions are most
notably impacted by electricity use at the
treating plant (27%), landfill construction (21%), and decay of the piles in landfills (36%). Net GHG most significantly is
impacted by tree growth (credit of 52%),
emissions from fossil and non-fossil energy
sources at the treating plant (10%), landfill
construction (8%), and decay of the piles in
landfills (19%).
• Fossil fuel use is most notably impacted by
marine pile production prior to treatment
(9%), electricity use (37%) and fuel use
(6%) at the treating plant, truck transport of
the forestry resource, rough-cut timber, and
finished product (14%), and fuel use related
to landfill construction and disposal (29%).
• The potential to cause acidification is most
notably impacted by electricity use at the
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lb-CO2-eq

MMBtu

Net GHG
Emissions

Fossil Fuel Use

5.9

gal

g NOx
/m

lb-N-eq

lb-2,4D-eq

Water Use

Smog Potential

Eutrophication

Air Emission
Ecotoxicity

Steel pile

Plastic pile

0.029

0.00054

0.012

0

3.2

0.043

31

22

0.086

0.0024

0.042

5.9

8.7

0.12

-1.2

36

0.39

0.0038

0.055

6.9

8.7

0.19

40

40

0.089

0.0016

0.036

-0.17

10

0.12

28

27

0.48

0.0055

0.091

6.7

19

0.31

67

67

0.14

0.0081

0.13

14

23

0.83

112

112

0.27

-0.0025

-0.0017

-10

18

-0.28

3.0

1.3

0.40

0.0055

0.13

4.2

41

0.55

115

114

0.088

0.0041

0.075

22

17

0.52

69

69

0.039

0.00025

0.0089

-8.1

3.6

-0.0037

25

25

0.13

0.0044

0.083

14

21

0.52

94

94

Notes: Cradle-to-gate includes pre-treatment and treating stages for CCA-treated pile, where gate is defined as point the product leaves the treating facility. Cradle-to-gate includes extraction of
raw materials, cement production, and concrete pile manufacture for concrete piles. Cradle-to-gate includes steel acquisition (recycled and virgin), and steel pile manufacture. Cradle-togate includes extraction of raw materials, recycled plastic impacts, and plastic pile manufacture for plastic piles.
Gate-to-grave includes delivery of the pile to the use site, releases during use, and final disposition for all pile products.
Cradle-to-grave is the sum of cradle-to-gate and gate-to-grave.

0.058

0.0019

0.031

5.5

Acid Rain Potential lb-H+
mole-eq

0.077

14

lb-CO2-eq

GHG Emissions

Concrete pile

Cradle- Gate- Cradle- Cradle- Gate- Cradle- Cradle- Gate- Cradle- Cradle- Gate- Cradleto-gate to-grave to grave to-gate to-grave to grave to-gate to-grave to grave to-gate to-grave to grave

Units

Indicators
Normalized
to per pile per
year of service

CCA-treated pile

Table 3
Summary of impact indicator totals at life cycle stages for CCA-treated, concrete, galvanized steel, and plastic marine piles (per pile and per year of use assuming a
40 year service life).
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FIGURE 2
CCA-treated wood, concrete, galvanized steel, and plastic marine piles normalized impact comparisons (values normalized to
maximum cradle-to-grave = 1.0).

Table 4
National normalized cradle-to-grave impact per year - Annual marine pile impact as a fraction of U.S. total annual impact categories
(assumption based on 22.5 million marine piles of one of the pile types).

CCA-treated
wood piles

Concrete piles

Steel piles

Plastic piles

0.0052%

0.0095%

0.016%

0.0098%

-0.00017%

0.0096%

0.016%

0.0098%

Fossil Fuel Use

0.0031%

0.0081%

0.014%

0.014%

Acid Rain Potential

0.0043%

0.0091%

0.020%

0.0083%

Water Use

0.00011%

0.00012%

0.000074%

0.00039%

Smog Potential

0.0023%

0.0049%

0.0071%

0.0040%

Eutrophication

0.0017%

0.0039%

0.0039%

0.0029%

Air Emission Ecotoxicity

0.0043%

0.024%

0.020%

0.0044%

Impact Indicator
GHG Emissions
Net GHG Emissions

treating plant (39%), truck transport (7%),
rail transport (3%), ship transport (11%),
and landfill construction (32%).
• Water use includes tree growth (13%), kiln
drying (26%), and preservative manufacture and use (61%).
• The potential to cause smog is most notably impacted by transportation in all stages

of the life cycle (57%), electricity use at the
treating plant (16%), wood combustion and
kiln drying at the treating plant (6%), and
landfill construction (13%).
• The potential to cause eutrophication is
most notably impacted by transportation in
all stages of the life cycle (79%) and wood
combustion at the treating plant (7%), CCA
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FIGURE 3
Contributions to impact indicators by life cycle stage for CCA-treated marine piles.

preservative manufacture (5%), and electricity use at the treating plant (4%).
• The potential to cause ecotoxicity is most
notably impacted by electricity use at the
treating plant (41%), fossil fuel use at the
treating plant (4%), wood combustion at
the treating plant (17%), and landfill construction (33%).
6.2.2 Uncertainty analysis
Areas of uncertainty identified in this LCA
include:
• The CCA preservative producers did not provide detailed LCI input and output data for
CCA production. This LCA relies on industry experts for CCA manufacture LCI data.
• Landfill fate and release models are based
on USEPA GHG emission inventory data
(USEPA, 2009b), and modeled assumptions

result in variability of impact indicator values, especially GHG. In this LCA, CCAtreated marine piles are conservatively assumed to degrade to the same degree and
at the same rate as untreated round wood
limbs disposed in a landfill.
• The comparative analysis phase of this LCA
includes the assembly of LCIs for concrete,
galvanized steel, and plastic marine piles,
with data inputs that involve professional
judgments, as no survey of manufacturers
of the alternative products was done.
6.2.3 Sensitivity analysis
Sensitivity analysis determines the magnitude of changes to impact indicators resulting from assumptions and uncertainty. Certain
items or categories stand out as most important in affecting the sensitivity of LCA impact
indicator outcomes. Because of the negative
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cradle-to-grave value and credits received in
the pre-treatment stage, the net GHG indicator
was not included in the sensitivity analysis.
Copper source. Copper used in CCA preservative generally comes from recycled, offspecification sources, and this LCA applies a
fraction of the burdens associated with the
production of market-grade copper to the
use of recycled copper in CCA. The baseline
evaluation assumes 33% of the inputs and
outputs associated with market-grade copper
are applicable to the recycled off-specification
copper used in CCA. The allocation of inputs
and outputs associated with the use of the recycled copper is assessed at 100% (inputs and
outputs associated with market-grade copper
use) in a sensitivity analysis. This analysis
results in impact indicator increases between
0% and 10%.
CCA preservative use. If CCA retention is
increased to 125% and ignoring potential
benefits from extended service life, impact indicators increase between 7% and 15%. The
sensitivity test did not change the comparative results with the alternative products.
Biomass use for heating fuel. Based on
treater survey results, approximately 90%
of the fuel needed to dry pile wood is derived from biomass, but the practice varies
by plant. Byproduct biomass is an alternate
fuel to natural gas. If all energy used for drying is from natural gas and no biomass is
used, impact indicators increase for fossil
fuel use (29%), GHG emissions (6%), and
acidification (9%) while impact indicators
decrease for smog potential (2%), eutrophication (4%), and ecotoxicity (16%). Relative
to the other products, the sensitivity tests did
not change the comparative results.
CCA-treated marine pile service life. Altering the estimated average service life
(40 years) of CCA-treated marine piles to
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either 20 or 60 years results in notable impact
indicator value changes. Reducing the service
life to 20 doubles all of the impact indicators. Similarly, increasing the service life to
60 years decreases all impact indicators by
33%. Even with a shortened service life, impact indicators for CCA-treated piles, including fossil fuel use and acidification, continue
to compare favorably to all three of the alternative products.
Post-use disposition of CCA-treated marine
piles and the impact. The baseline case assumes 30% of used marine piles have a secondary use application and 70% are disposed
at a landfill. A sensitivity test considers 70%
of piles being recycled for energy using combustion cogeneration facilities with air emission control devises, 10% having a secondary
use application, and 20% being landfilled.
Beneficial energy recovery at a cogeneration
facility, instead of landfill disposal, reduces
anthropogenic GHG (137%), fossil fuel use
(153%), acidification (151%), smog (69%),
and ecotoxicity (161%) impact indicator values and increases eutrophication (38%) in
comparison to the baseline values. Impact
indicator reductions result from fossil fuel
offsets generated with the use of the wood
product for energy recovery and the absence
of landfill construction and landfill emission
impacts. Reductions of greater than 100%
result in overall impact indicator credits.
Landfill decay models. Approximately 77%
of the carbon in wood fiber is sequestered
in landfills after primary decomposition occurs (Barlaz, 1998). The presence of lignin
(a major carbon-based component of wood)
can interfere greatly with cellulose and hemicellulose degradation under the anaerobic
conditions of landfills. Laboratory research
shows lignin to be very resistant to decay in
landfills because cellulose and hemicellulose
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are embedded in a matrix of lignin (Ham,
Fritschel, & Norman, 1993a, Ham, Fritschel,
& Norman, 1993b, and Wang, Byrd, &
Barlaz, 1994). Preservative in disposed CCAtreated marine piles is expected to further
increase carbon sequestration by retarding
decay, but such effects are not considered in
the baseline assumptions. To demonstrate the
sensitivity of carbon storage, a test case assumes 90% wood fiber carbon storage. Increasing wood fiber storage to 90% reduces
the anthropogenic GHG (19%) impact indicator, and results in minor increases for most
other impact indicators (2% or less) because
less methane is collected to generate power.
Comparisons of indicators between products
do not change.
Concrete pile variables. Concrete needs
steel for tensile and bending strength. Four
5/8-inch diameter steel strands are assumed
in the baseline model. If the steel strands are
doubled to eight, the impact indicators increase between 3% (ecotoxicity) and 21%
(fossil fuel).
The model for concrete piles assumes 80%
of used concrete piles have a post-use fate of
landfill disposal and 20% are recycled for
aggregate. A test case considers recycling of
100% of concrete piles to aggregate and recycled steel. Life cycle impacts are reduced
with more recycling; however, changes are
not significant to overall comparative results
with CCA-treated marine piles.
Galvanized steel pile variables. Steel piles
typically are manufactured from standard gage
steel pipe. The baseline model assumes schedule 30 thickness steel pipe is used. If the pipe
thickness is increased to schedule 40 pipe, approximately 20% more steel is required and
most indicators are similarly increased.
Pile strength and corrosion resistance are
improved if hollow steel piles are filled with
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concrete. The baseline model assumes that
10% of all steel piles are filled with concrete.
If all steel piles are filled with concrete, impact indicators are increased between 15%
(acidification) and 250% (water use).
The baseline model assumes all steel piles
are recycled when removed from service. If
only 50% of piles are recycled, impact indicators increase for fossil fuel (28%), GHG (1%),
water use (114%), smog potential (7%), and
eutrophication (35%) and decrease for acidification (20%) and ecotoxicity (33%).
Plastic pile variables. Like concrete, plastic
piles are assumed to require steel reinforcement and four 1.375-inch diameter strands
of steel are assumed for the baseline model.
If the steel strands are doubled to eight, the
impact indicators increase between 40% (ecotoxicity) and 59% (fossil fuel).
The baseline model assumes zero virgin
HDPE in piles. Virgin plastic content can vary
by manufacture, design, and plastic market
conditions. With more virgin HDPE use, fossil fuel use, GHG, acidification, and smog
potential all increase, while water use, eutrophication, and ecotoxicity decrease.
Recycling plastic piles to make additional
plastic products is assumed to be difficult
because plastic piles are a mixture of many
materials and types of plastic, making recycling problematic. 20% recycling is assumed
on the basis that some recycling is likely,
however widespread recycling is not currently done and is unlikely in the foreseeable
future. Life cycle impacts are reduced with
more recycling and increased with more
landfill disposal; however, changes are not
significant to overall comparative results
with CCA-treated marine piles except for
water use, which is favorable for plastic
piles, if 80% or more of plastic piles are
recycled.
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6.3 Limitations
A survey of manufacturers of concrete, galvanized steel, and plastic marine piles was
not done as part of the LCI; therefore, inputs
such as fuel and electricity use, water use, and
solid waste generation at the manufacturing
facility are estimated.

7 Conclusions and recommendations
7.1 Conclusions
Wood marine pile manufacture is dependent on the production of harvested softwood
logs. This LCA has determined that the forestry stage, including seedling production,
planting, growth, and harvest of southern
species softwood prior to treatment, results
in fossil fuel use and water use, in excess of
10% of their cradle-to-grave totals.
The treatment stage, including production
of CCA, drying of piles, and pressure treatment application of the CCA preservative,
results in all impact indicators, fossil fuel
use and water use in excess of 10% of their
cradle-to-grave totals.
The marine pile use stage, including transportation of piles to their use location, results
in two impact indicators (emissions with the
potential to impact smog and eutrophication)
in excess of 10% of their cradle-to-grave
totals.
Following marine pile use, the disposition stage results in several impact indicators (emissions with the potential to impact
GHG, acidification, smog, and ecotoxicity)
and fossil fuel use in excess of 10% of their
cradle-to-grave totals. Disposal of piles in
landfills most notably impacts GHGs, as
wood degrades and produces methane.
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In comparison to the annual U.S. national
impact indicator values, the national impact
of all CCA-treated marine piles produced
annually represents less than 0.01% (one
ten-thousandth) of the U.S. totals. Although
small, these impacts should be seen as part
of the total environmental impacts associated with marine construction and maritime
activities.
LCAs done for concrete, galvanized steel,
and plastic piles do not include primary data,
but provide a basis for general comparison of
LCA impact indicators. The GHG, net GHG,
acidification, smog potential, eutrophication,
and air emission ecotoxicity impact indicator
values and fossil fuel and water use values for
CCA-treated piles are less than corresponding
values for concrete piles.
The GHG, net GHG, acidification, smog
potential, eutrophication, and air emission
ecotoxicity impact indicator values and fossil
fuel use for CCA-treated piles are less than
corresponding values for galvanized steel
piles. The water use value for galvanized steel
piles is less than the corresponding value for
CCA-treated piles.
The GHG, net GHG, acidification, smog
potential, eutrophication, and air emission
ecotoxicity impact indicator values and fossil fuel and water use values for CCA-treated
piles are less than corresponding values for
plastic piles.
CCA-treated piles result in releases that
could impact marine ecotoxicity in close
proximity to the pile location. The potential
for such releases depends on numerous factors, including water flow or circulation rates,
ambient levels of metals, and the number of
piles aligned parallel to flow or current. A
modeling tool, such as the peer-reviewed
and National Oceanic and Atmospheric Administration (NOAA) Fisheries-recognized
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Preservative Risk Assessment Model (NOAA,
2009), provides a tool to evaluate potential
marine ecotoxicity for specific projects in
which CCA-treated marine piles are being
considered.

7.2 Recommendations
Production facilities of CCA-treated marine piles should continue to strive to reduce
energy inputs through conservation and innovation, including sourcing materials from
locations near the points of treatment and
use. Also, the use of biomass as an alternate
energy source can reduce some impact category values compared to the use of fossil fuel
energy or electricity from the national grid.
Industry efforts to reduce releases of constituents of concern from CCA-treated piles during
use could reduce impacts to local marine environments. For example, polyethylene wraps or
coatings are offered by some pile providers. At
present, there are no accepted quality standards for such coatings, and data documenting
the long-term reduction of releases or longevity
of the coatings are not available.
The treated wood industry and marine authorities should seek beneficial secondary use
opportunities for out-of-service wood marine
piles. Secondary use opportunities will reduce
the disposal of wood products in landfills and
include use for beneficial energy recovery in a
cogeneration or synthetic gasification systems
or reuse as agricultural fencing. If disposed
in a landfill, selection of a disposal facility
with methane capture can reduce emissions
of GHGs and can result in energy recovery
through the capture and reuse of methane.
This study includes the comparison of
CCA-treated marine piles to concrete, galvanized steel, and plastic marine piles. The
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results conform with the ISO 14040 and ISO
14044 standards and are suitable for public
disclosure. A detailed, peer-review Procedures
and Findings Report can be requested by contacting the TWC at www.treated-wood.org/
contactus.html. This LCA covers one treated
wood product in a series of LCAs commissioned by the Treated Wood Council (TWC).
The other treated wood product LCAs are
for alkaline copper quaternary (ACQ)-treated
lumber (Bolin & Smith, 2011a), boratetreated lumber (Bolin & Smith, 2011b), pentachlorophenol-treated utility poles (Bolin &
Smith, 2011c), creosote-treated railroad ties,
and CCA-treated highway guard rail posts.
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a b s t r a c t
A cradle-to-grave life cycle assessment (LCA) was done to identify the environmental impacts related to
pentachlorophenol (penta)-treated wooden utility poles. Penta-treated utility poles commonly are used
for electricity distribution and transmission, and telecommunications. In addition, this LCA has evaluated
the opportunities to reduce the environmental impacts associated with penta-treated poles and has
compared the penta-treated pole product to alternative products. A model of penta-treated utility pole life
cycle stages was created and used to determine inputs and outputs during the pole production, treating,
service life, and disposal stages. Pole production data are based on published sources. Primary wood
preservative treatment data were obtained by surveying wood treatment facilities in the United States.
Product service life and disposal inventory data are based on published data and professional judgment.
Life cycle inventory inputs, outputs, and impact indicators for penta-treated utility poles were quantiﬁed
per pole. In a similar manner, an inventory model was developed for the manufacture, service life, and
disposal of the primary alternative products: steel and spun concrete utility poles. Impact indicator values,
including greenhouse gas (GHG) emissions, fossil fuel and water use, and emissions with the potential
to cause acidiﬁcation, smog, ecological toxicity, and eutrophication were quantiﬁed for each of the pole
products.
The GHG, fossil fuel use, acidiﬁcation, water use, eutrophication, and ecological toxicity impact indicator
values for penta-treated poles are less than those for concrete poles. The GHG, fossil fuel use, acidiﬁcation,
water use, and ecological toxicity impact indicator values for penta-treated poles are less than those for
steel poles. The values are about equal for eutrophication. The smog impact from penta-treated poles is
greater than the smog impact from both concrete and steel poles.
© 2011 Elsevier Ltd. All rights reserved.
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1. Introduction
Wood products are susceptible to degradation when left
untreated [1] and preservative treatments can extend the useful
life of a wood product by 20–40 times that of untreated wood
[2] in weather-exposed or wet environments subject to microbial or insect attack. To lengthen the service life of wood products
susceptible to degradation, chemical preservation was introduced
in the late 1700s and early 1800s. By 1842, wood preservation
chemicals included mercuric chloride, copper sulfate, zinc chloride, ferrous sulfate with a sulﬁde, and creosote [3]. Over the years,
industry has modiﬁed its wood preservation formulations with new
preservatives, thereby meeting consumer preferences and addressing various treated wood applications, such as railroad ties, utility
poles, marine pilings, guard rail systems, highway bridge timbers,
agricultural fencing, and dimensional lumber.
There are an estimated 120–200 million preservative-treated
wood utility poles currently in service in the U.S. Common preservatives used in wood utility pole treatment include chromated
copper arsenate (CCA), creosote, and pentachlorophenol (penta).
Approximately 62 percent of the total annual preserved utility pole
production is estimated to be treated with penta [4].
Penta production began experimentally in the 1930s, with commercial use expanding during the 1940s through the 1980s. Prior to
1987, penta was registered for use as a herbicide, defoliant, molluscicide, fungicide, and insecticide [5]. Since then, penta has been a
restricted-use pesticide for use by certiﬁed applicators only. Penta
is mostly used now in the U.S. as a wood preservative. One of the
primary products treated with penta preservative is utility poles.
Penta is mixed with petroleum oil, typically diesel or similar
oil cuts, and applied under pressure to the wood products. The
American Wood Protection Association [6] includes penta-treating
as appropriate for round poles used for utility service.
Previous studies, such as research conducted by the Consortium
for Research on Renewable Industrial Materials (CORRIM), have
investigated the environmental impacts of wood products. CORRIM’s efforts build on a report issued under the auspices of the
National Academy of Science regarding the energy consumption
of renewable materials during production processes [7]. CORRIM’s
recent efforts by Johnson et al. [8,9] and Oneil et al. [10] have
focused on an expanded list of environmental aspects necessary to
bring wood products to market. Also, the in-service releases from
penta-treated utility poles has been the subject of research conducted by Lorber et al. [11], Bulle et al. [12], Winters et al. [13],
Murarka et al. [14], and others.
This study investigates the cradle-to-grave life cycle environmental impacts related to penta-treated wooden utility poles used
for electricity distribution and transmission, and telecommunications, and uses life cycle assessment (LCA) to quantify such impacts.
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It covers one treated wood product in a series of LCAs commissioned by the Treated Wood Council (TWC). The series of treated
wood product LCAs also covers alkaline copper quaternary (ACQ)treated lumber, borate-treated lumber, creosote-treated railroad
ties, chromated copper arsenate (CCA)-treated marine pilings, and
CCA-treated guard rail systems.
Alternatives to treated wood utility poles include spun concrete
and steel. The alternative products are produced by many different
manufacturers using differing materials and manufacturing processes. The concrete and steel products have approximately the
same dimensions as, and generally are used interchangeably with,
penta-treated utility poles.
2. Goal and scope
This study inventories the environmental inputs and outputs
attributable to penta-treated utility poles, completes a comparable inventory of steel and concrete utility poles, calculates impact
indicators for each product, and makes comparisons between the
products. This study was performed using life cycle assessment
methodologies in a manner consistent with the principles and
guidance provided by the International Organization for Standardization (ISO) in standards ISO 14040 and 14044 [15,16]. The study
includes the four phases of an LCA: (1) Goal and scope deﬁnition;
(2) Inventory analysis; (3) Impact assessment; and (4) Interpretation. LCA has been recognized as the tool of choice for evaluating
environmental impacts of a product from cradle to grave, and determining the environmental beneﬁts one product might have over
its alternative [17]. The environmental impacts of penta-treated,
steel, and concrete utility poles are assessed throughout their life
cycles, from the extraction of the raw materials through processing, transport, primary service life, reuse, and recycling or disposal
of the product.
3. Life cycle inventory analysis
The inventory phase of the LCA developed the inputs from,
and outputs to, the environment through each life cycle stage of
the product. Inventory development included deﬁning the products, selecting a means to compile data, obtaining and developing
applicable life cycle data for life stages, distributing inputs and outputs appropriately between the target and co- or by-products, and
summarizing the ﬂow data. The cradle-to-grave life cycle stages
considered in this LCA are illustrated in Fig. 1.
Life cycle inputs and outputs were quantiﬁed using functional
units of 1000 cubic feet (Mcf). The cubic foot (cf) functional unit
is a standard unit of measure for the U.S. pole industry and is
equivalent to 0.028 cubic meters (m3 ). The preservative retention
is stated as pounds of preservative retention per cf of treated wood
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Fig. 1. Life cycle stages of penta-treated utility poles.

product (pcf) and is equivalent to 16.0 kg of preservative retention
per m3 of treated wood product (kg/m3 ). Once compiled, the
inventory data were converted to a per utility pole functional unit.
In the sensitivity analysis, it was necessary to quantify the data per
mile (1.61 km) of utility corridor to assess the impact of variance
of pole spacing, and per year of service, to assess the impact of
service life.
3.1. Penta-treated utility pole inventory
The product of primary focus in the LCA was pentachlorophenol
(penta)-treated wood utility poles treated according to AWPA standards [18,19]. The dominant wood species treated as utility poles
include Southern pine in the eastern U.S. and coastal Douglas ﬁr in
the western U.S. For the purpose of understanding unit processes
that contribute to the environmental impacts of penta-treated utility poles, four main life cycle stages were recognized:
•
•
•
•

Pole production stage;
Pole treating stage;
Penta-treated utility pole service life stage; and
Penta-treated utility pole disposition stage.

This study builds on existing CORRIM research for forest
resources and adds the treating, service use, and disposal stages
of penta-treated poles. For the pole production stage, the main
source of forest products life cycle inventory (LCI) data is Johnson
et al. [20]. Johnson’s data are available through the U.S. Department
of Energy National Renewable Energy Laboratory (NREL) U.S. LCI
Database [21,22]. The data cover the production of wood grown on
Southeastern and Paciﬁc Northwest U.S. forest land with an average level of management intensity (i.e., fertilization and thinning)
and delivered to the saw mills.
Manufacturers of penta-treated utility poles were surveyed in
2009, as part of the LCI, to determine primary data inputs and outputs from treating facilities in the U.S. using penta in 2007 and
2008. Ten penta treating plants provided responses to a questionnaire. These survey responses provide the primary data for the pole
treating stage assessed in this LCI. Four treating facilities were identiﬁed as Western State treaters and six were identiﬁed as Southern
State treaters. Based on the treater survey results, approximately
60 percent of poles are produced with wood from the Southeast
and 40 percent from the Paciﬁc Northwest. The total volume of
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penta-treated poles reported in the surveys was 13.7 million cubic
feet. Vlosky et al. [23] estimated total penta-treated pole volume
for 2007 at 35 million cubic feet. Thus, the survey responders and
primary data represent approximately 38 percent of the total U.S.
penta-treated pole production.
Appropriate proportions of Southeast and Paciﬁc Northwest
softwood, based on U.S. production, were used to determine a “representative log” used as a utility pole in the U.S. The proportioned
inputs and outputs were calculated based on this “representative
log.” Utility pole sizes are described by class, which is an indication
of bending strength, diameter, and length. An approximate median
size pole that is used in this LCI as the “representative” pole is a
Class 4, 45-foot (13.7 m) long pole. One Mcf equates to approximately 43 Class 4, 45-foot poles. Processes including inputs and
outputs related to forestry, log harvesting, and transportation are
normalized to 1 Mcf of whole log product.
Wood density changes as a function of moisture content. For a
given sample of wood, oven dry density increases as wood dries
because the sample shrinks. Because poles are measured and the
class is determined when they are green (prior to drying and treatment), the LCI calculations were done assuming the green basis
wood density.
The pole treatment stage begins when the barky log is peeled
to produce a pole. “Peeler poles” are measured to determine the
class and length best suited for each pole and then cut, usually
to the nearest ﬁve-foot increment. Poles also are “framed” by
drilling holes and cutting ﬂat “gains” for mounting hardware to
meet customer requirements. Other framing may include incising
or through-boring to improve preservative penetration.
Biomass is produced in the treating stage as a result of peeling and end-trimming poles received as barky poles. Some of the
produced biomass is used as fuel in boilers for steam to dry the
poles prior to treatment. However, more biomass is produced than
can be used. The excess biomass is assumed to be sold as either
biomass used for off-site energy recovery or for landscape material. The amount of biomass sold for energy recovery is applied in
this LCI as a natural gas credit.
Poles are dried prior to treatment. The most common means
of drying poles include the Boulton process (poles are boiled in
the treatment cylinder using the preservative liquid while under
vacuum), steaming (poles are heated with steam in a cylinder under
low pressure followed by a vacuum to ﬂash the superheated wood
moisture), kiln-drying (poles are placed in racks in kilns with heat

Page 76

2478

C.A. Bolin, S.T. Smith / Renewable and Sustainable Energy Reviews 15 (2011) 2475–2486

and air circulation), and air drying (poles are stacked in the open
yard in dry climate areas until dry).
AWPA [6] speciﬁes penta retentions of 0.30 pcf (4.8 kg/m3 ) for
Use Category (UC) 4A, 0.38 pcf (6.08 kg/m3 ) for UC 4B, and 0.45 pcf
(7.2 kg/m3 ) for UC 4C for Southern pine poles and penta retentions
of 0.45 pcf (7.2 kg/m3 ) for UC 4A and 4B, and 0.60 pcf (9.6 kg/m3 ) for
UC 4C for Douglas ﬁr (outer zone retention). Different retentions are
required for other wood species within these use categories. The
higher retentions are required for more challenging environments,
such as along the Gulf Coast, and may be required by utilities for
conditions where the difﬁculty or cost of replacing poles is judged
worth specifying a higher retention.
Weighted averages were calculated for inputs and outputs provided in the treater surveys. Using the weighted average of penta
use and total penta production at each reporting facility, an average retention of 0.36 pcf (5.7 kg/m3 ) was calculated. This weighted
average is greater than the UC 4A, but less than the UC 4B and UC
4C retentions speciﬁed by AWPA, but includes both treatable fractions (sapwood) and untreatable fractions (heartwood) and thus is
considered representative. To obtain the penta retentions, treaters
surveyed reported using a penta concentrate with 7.5 percent pentachlorophenol, by weight.
Penta treating solution is a mixture of penta and diluent oil.
Penta is received at treating plants as a concentrate liquid or in
solid block form. Approximately 32 percent of the penta delivered
to responding plants is in the block form with the remainder delivered as liquid concentrate. Based on the reported use of penta and
survey results for the use of diluent, approximately 4.4 lbs (2.0 kg)
of diluent oil per cubic foot of treated pole was used on average
by the surveyed treaters. This is equivalent to approximately 92.5
percent of the average treating solution.
Penta-treated pole properties
Length
Representative penta-pole weighta
Penta use
Diluent oil use
Spacing
Service life
Functional unit conversiona

45
1315
8.4
103
22
60
42.9

ft
lbs
lbs/pole
lbs/pole
pole/mile
years
Poles/Mcf

a
Weight and functional unit conversion are representative of poles at treatment
(and assumes a mix of western and Southern species).

Estimates of penta in the runoff from penta-treated wood in
stacks is estimated based on studies done by Morrell et al. [24]
at approximately 2 parts per million (ppm). Assuming the treated
poles remain at the treatment yard for 1 month and average U.S.
rainfall is approximately 33 inches (0.83 m) of rain per year, the
result is a release factor of approximately 0.02 lbs (0.0091 kg) per
Mcf of penta-treated poles produced. Similar releases are assumed
for storage of penta-treated poles in stacks at the utility staging
areas, prior to placement in-service.
While some plants discharge waste water to municipal waste
water treatment works, data from the survey were not adequate to
quantify the volume.
The service life stage begins in the utility companies’ staging
yards. Poles are assumed to be stored in these yards for approximately 1 month before transport to and installation in the utility
use location. Steel bolts used to attach crossarms and other hardware are installed by the utility, but are not considered as inputs
in this LCA. Poles are installed by the utilities in rights-of-way at
approximately 22 poles per mile or an average spacing between
poles of 240 feet (73.2 m).
The length of time that a treated wood pole remains in a utility line is dependent upon a number of factors. Often, poles are
removed from service before the end of their useful service life, such
as for road widening. Morrell [25] surveyed western utilities and
found that utility personnel expect pole service lives of between 30
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and 59 years, but replacement rates indicate longer average lives
of between 60 and 80 years. Pope [26] cites pole inspection data of
over 750,000 poles showing that poles with no maintenance had an
average service life (50 percent rejected as needing replacement) of
40–50 years, but with normal inspection and maintenance (the current practice), the average service life would extend to 60 or more
years. Thus, assuming current inspection practices will continue,
the average service life of 60 years is modeled in this LCI.
Most utilities have regular inspection programs of 8–12 years.
Inspections include minor excavation around the ground-line of
the poles for visual and, in some cases, physical testing, for indications of decay [27]. Maintenance treatments are surface treatments
(applied at and just below ground-line) or internal treatments.
Surface applied materials are copper, boron, and/or sodium ﬂuoride in pastes that both coat and diffuse into the wood and
are wrapped with a waterprooﬁng material. Internal treatments,
including metham sodium, chloropicrin, MITC-Fume® , sodium ﬂuoride, and borate based materials, are fumigants or diffusible salts
placed into ground-line bored holes for slow diffusion into the
wood.
An inspection and maintenance program is assumed for the LCI.
Each pole is assumed to be inspected once every 12 years and to
require maintenance treatments three times during the service
life. The treatment model assumes 0.25-gallon of paste is needed
per treatment, consisting of two percent copper, 43 percent borate
(DOT), 10 percent petroleum (as a surrogate for other possible fossil fuel derived ingredients), water, and mineral ﬁller/thickeners.
Inputs and outputs for the treatment paste components, including
the copper and borate, are considered in the LCI.
Release of penta and volatile organic compounds (VOCs) from
poles during service life are estimated in the LCI, including releases
to both air and ground. Air emissions of penta from small pentatreated wood samples were researched by Ingram et al. [28,29]. The
laboratory analyses included constant air ﬂow at various temperatures. Assumptions were used with Ingram’s data to calculate total
service life air emissions of penta of 1.7 percent of the initial penta
retention.
Air emissions of VOC treatment components are based on a
model of total treatment component losses from poles and fractional losses to air and to ground. The emissions are based on vapor
pressures of constituents in the penta solution ranging from 10 to
1E−10 mm mercury (mmHg). Components with a vapor pressure
greater than 0.1 mmHg were modeled as 100 percent emissions of
VOCs released over the pole life of 60 years or 1.67 percent per
year (100 percent/60 year) with 95 percent released to air and
ﬁve percent to the ground. Components with a vapor pressure of
0.01–0.1 mmHg were assumed to be released at 1.3 percent per
year with 50 percent to air and 50 percent to ground. Diesel fuel
is included in this range, for which service life releases of diesel
are estimated at 39 percent to air (1.3 percent × 60 year × 50 percent) and 39 percent to ground. Components with vapor pressure
of 0.0001–0.001 mmHg are assumed to release at 1.0 percent per
year with three percent to the air and 97 percent to ground. Penta
is within this vapor pressure range and the model predicts service
life releases of 60 percent with 1.8 percent released to the air and
57.2 percent released to the ground. The model prediction of 1.8
percent penta released to air matches estimates from assessments
done by Ingram et al. [28,29]. All organic components released from
the penta and oil preservative solution are assumed to be VOCs. The
60-year service life results in approximately 76 percent of initial
penta treating solution released of which 34 percent is released to
air as VOCs.
Releases of penta to the surrounding ground from in-service
poles are modeled based on reports of penta remaining in poles
after up to 25 years of service [30,46]. The release model assumes
0.01 pcf of penta is released over the ﬁrst 10 years followed by a
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release rate at 20 percent of the initial rate for the remainder of the
pole life. Based on a 60-year service life, approximately 0.2 pcf or 57
percent of the initial penta retention is released to the ground over
the pole service life. The fate of penta released from poles to the
ground is adsorption and biodegradation within an approximate
12-inch radius of the pole’s base [31]. This release model is further
supported in studies performed by Brooks [32].
At the end of use by the utility companies, poles may have
recycling value as treated wood, such as for use as fence posts or
landscaping or as fuel to produce process heat and/or electricity.
Some utility companies simply dispose of the used poles as solid
waste in landﬁlls. Disposition, as modeled in this LCI, is based on
Morrell’s [25] survey of utilities in the western U.S. and assumes
that 47 percent of out-of-service utility poles are recycled for other
treated wood use, 21 percent are recycled for energy recovery, and
32 percent are disposed in landﬁlls.
Poles recycled for energy are assumed to be combusted in
large cogeneration or utility type boilers that include scrubbers
or electrostatic precipitators and achieve approximately 60 percent thermal to electric energy conversion efﬁciency. During the
energy recovery process, the wood carbon is released as biogenic
carbon dioxide and combusted preservative carbon will be released
as fossil carbon dioxide.
Polycyclic aromatic hydrocarbon (PAH) emissions are considered in emissions from the combustion of treated wood. Emissions
data from a boiler in Mississippi with only particulate controls [33] and burning a 50/50 mixture of creosote-treated and
pentachlorophenol-treated wood demonstrated in both low and
high ﬁre conditions that total PAHs are less when burning treated
wood than when burning untreated wood. Pentachlorophenol and
total chlorophenols were destroyed by combustion at greater than
99.99 percent removal efﬁciency. However, up to 50 percent of the
chlorine in the fuel was emitted as hydrochloric acid (HCl). Emissions from today’s cogeneration facilities are expected to be much
lower since ﬂue gas acid treatment technologies, such as scrubbers,
are effective in removing HCl and are commonly used at industrial
combustion facilities.
Holtzman and Atkins [34] reports that PAH emissions from facilities burning a mixture of untreated wood and creosote-treated
crossties have similar PAH emissions to facilities burning only
untreated wood. The studies indicate that combustion conditions
and emission control equipment are the primary factors related to
PAH emissions.
This LCI uses the research done by Smith and Holtzman as a basis
for assuming that 40 percent of the chlorine in pentachlorophenol
treated utility poles (used for energy recovery) will be emitted as
HCl.
This LCI assumes that penta-treated poles are disposed in a range
of landﬁll types, including municipal landﬁlls of wet (bioreactor) or
dry types (with and without methane collection), and construction
and demolition (C&D) waste landﬁlls (without methane collection).
Assumptions about the fate in each type are made based on USEPA
[35] reports and professional judgment. The disposal model results
in 77 percent of the wood carbon being sequestered, 17 percent
released as carbon dioxide, and 6 percent released as methane.
The treating of wood likely will slow or prohibit the degradation
of wood in landﬁlls and increase the sequestration of carbon in
landﬁlls; however, no data from published sources were found to
support such claims. Thus, the USEPA value of 77 percent sequestration (sequestration for round limbs) was used. A portion of the
methane is assumed to be collected. Methane capture efﬁciencies
depend on the landﬁll type and have been estimated using professional judgment. Of the captured methane, a portion is assumed
to be used to generate electricity and the remainder is assumed
to be destroyed by combustion (ﬂaring), so that all the recovered methane is converted to carbon dioxide. The landﬁll stage
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considers 100 years of product life in the landﬁll after disposal,
allowing the primary phase of anaerobic degradation to take place.
In addition, inputs and outputs related to landﬁll construction and
closure [36] were apportioned on a mass disposed basis.
Penta not leached during product life is allocated as a release
to land in the landﬁll phase. Given the limited decay of wood
and the long-term storage design for landﬁlls, including landﬁll liners designed to contain leachate, this LCA assumes penta
and oil remaining in the wood, when disposed, will decay or be
sequestered in the landﬁll to the same degree modeled for wood.
Transportation-related inputs and outputs were included in
each life cycle stage. Distances and transport modes for preservative supply to treaters, inbound untreated poles, and outbound
treated poles were based on treater survey weighted averages.
Other material transport distances and modes were based on professional judgment. Inputs and outputs (per ton-mile) resulting
from transportation modes were based on NREL U.S. LCI database
information.
3.2. Concrete utility poles inventory
Comparable cradle-to-grave life cycle inventories are not available for concrete utility poles; thus, an LCI had to be developed.
A “representative” concrete utility pole product design has been
assumed to be representative of the general product category. Published LCI data on cement, concrete, aggregate, and steel were
downloaded from the NREL’s U.S. LCI database, but a survey of
spun concrete pole manufacturers was not done for production
inputs and outputs. Thus, some inputs and outputs may not be fully
identiﬁed or quantiﬁed.
Because of the way in which pole standards have been written,
the concrete pole “equivalent” to a Class 4, 45-foot wood pole meeting National Electric Safety Code (NESC) Grade C design standards is
likely to be a Class 2 concrete pole. A smaller class number is a larger
pole. The comparable concrete pole can withstand 2400 pounds of
horizontal load applied two feet from the pole’s tip. Concrete poles
are further assumed to be spun-cast high-strength concrete, steelreinforced designs, intended for direct bury installation (as opposed
to being bolted to a foundation).
Steel reinforcement in concrete poles is assumed to include four
strands of 0.6-inch longitudinal reinforcement, a spiral of 0.125inch diameter wire with 3-inch pitch, in a 10-inch diameter pole.
Steel bolts used to mount crossarms generally are the same for all
poles and were not considered in the LCI. Steel steps are typically
installed with concrete poles because they cannot be climbed in the
manner wood poles are climbed, using spiked climbing boots. Steps
are therefore included in the LCI of concrete poles, but not wood
poles. Concrete components include water, cement, and coarse and
ﬁne aggregate. A mix is assumed based on information received
from a conﬁdential manufacturer of concrete poles.
Concrete pole properties
Length
Representative concrete pole weight
Cement
Water
Coarse aggregate
Fine aggregate
Steela
Spacing
Service life
a

45
3793
897
294
1444
1158
207
22
60

ft
lbs
lbs
lbs
lbs
lbs
lbs
pole/mile
years

Includes stressed strands, spiral wire, and 23 steel steps per pole.

The pole casting process includes electricity and natural gas (to
heat the concrete for accelerated curing), diesel, and water inputs.
Concrete pole manufacturing component transport to the casting
plant is modeled as if by truck. Transportation of outbound concrete
poles to the utility yard and ultimately to the use site is modeled as
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if by truck. Post-use transport also is assumed by truck. Transport
distances were assumed for each stage.
Concrete poles, manufactured with high strength concrete, are
unlikely to be recycled because of the low value of recovered products per cost of recovery. This LCI models 100 percent of used
concrete poles as landﬁll disposed. Recycling to aggregate is investigated in the sensitivity analysis.
Concrete pole disposal in landﬁlls includes inputs and outputs
for landﬁll construction and closure proportional to the mass of disposed poles. No environmentally signiﬁcant emissions result from
disposed concrete poles.
3.3. Steel utility poles inventory
As with concrete poles, cradle-to-grave life cycle inventories are
not available for steel utility poles; thus, an LCI of steel utility poles
was developed. A “representative” steel utility pole product design
has been assumed to be representative of the general product category. Published LCI data on steel production and galvanizing were
used. A survey of steel pole manufacturers was not done, thus some
inputs and outputs at the steel pole manufacturing facility may not
be fully accounted for.
As with concrete poles, the steel pole comparable to a Class 4,
45-foot wood pole can withstand 2400 pounds of horizontal load
applied two feet from the pole’s tip. Steel poles are assumed to be
tapered, round, welded, galvanized plate steel designs, intended for
direct bury installation (as opposed to being bolted to a foundation).
According to the American Institute of Steel Construction, steel
utility poles are typically constructed of 11-gauge sheet steel.
Utility poles generally are tapered with approximately the same
dimensions as wood poles of similar class and length. The steel
poles are hollow with top caps and a bottom plate to help prevent
sinking into soft soil (direct bury only). Most poles are hot-dip galvanized with zinc after initial manufacture to decrease corrosion.
Also, direct-burial steel poles commonly are installed with a plastic
synthetic coating applied to the ground-line section. Inputs or outputs associated with plastic synthetic coatings were not considered
in this LCI. As with concrete poles, steel steps are included.
Steel pole properties
Length
Total steel weight
Total galvanizing zinc weight
Spacing
Service life

45
631
7.17
22
60

ft
lbs
lbs
pole/mile
years

U.S. LCI database information does not include water use; thus
data from the U.S. Department of Energy [37] were used. The steel
pole manufacturing model includes electricity use of 0.1 kWh/lb
of steel utility pole produced. Electricity is required for shaping,
cutting, and welding. Inputs for hot dip galvanizing of the fabricated
poles include 100 gallons of water for caustic and acid rinses before
galvanizing and for quenching after galvanizing, and electricity to
heat the pole to the temperature of the molten zinc bath.
Hot dip galvanizing at 0.96 ounce per square foot of surface,
interior and exterior or 5.7 pounds (2.6 kg) of zinc per pole was
modeled. According to the California Steel Industries [38], the process of galvanizing steel requires heating to between 1300 and 1500
degrees Fahrenheit as a heat treatment prior to galvanizing, and
keeping the galvanizing liquid around 850 degrees Fahrenheit during the galvanizing process. Energy requirements to heat the steel
and the galvanizing solution were calculated for the LCI. Zinc lost
during service life, because of corrosion and weathering, is modeled
in the LCI as a release to the ground.
Sources of steel sheet include a mix of domestic and international sources. Transport of poles from the manufacturer to the
utility yard includes a mixture of rail and truck. Transport of poles
from the utility yard to the points of use is modeled as if by truck.
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Post-use transport to recycle sites involves both rail and truck
modes. Distances are estimated in the LCI.
Steel poles are modeled in the LCI as if 100 percent is recycled
as scrap steel. No landﬁll apportionment is made for steel poles in
the LCI.
Concrete and steel utility poles, designed to provide the same
strength as wood poles, are installed at equivalent spacing to wood
poles. Concrete and steel poles are modeled with an average service life equal to wood poles. In addition concrete and steel poles
are modeled with inspections occurring once every 25 years. No
maintenance inputs or outputs are included, except transportation.
A summary of selected inventory inputs and outputs for pentatreated, concrete, and steel utility poles is shown in Table 1.
4. Life cycle impact assessment
4.1. Selection of the impact indicators
The impact assessment phase of the LCA uses the inventory
results to calculate indicators of potential impacts of interest. The
environmental impact indicators are considered at “mid-point”
rather than at “end-point” in that, for example, the amount of
greenhouse gas (GHG) emission in pounds of carbon dioxide equivalent (CO2 -eq) was provided rather than estimating end-points of
global temperature or sea level increases. The life cycle impact
assessment was performed using USEPA’s Tool for the Reduction
and Assessment of Chemical and Other Environmental Impacts
(TRACI) [39] to assess GHG emissions, acidiﬁcation, ecological toxicity, eutrophication, and smog emissions. Other indicators also
were tracked, such as fossil fuel use and water use.
4.1.1. GHG emissions
Emissions of the GHGs – carbon dioxide (CO2 ), methane (CH4 ),
and nitrous oxide (N2 O) – were multiplied by their respective
greenhouse gas equivalence factors [39] of 1, 21, and 296, respectively, to calculate pounds CO2 -equivalent emissions per pole. The
intent of the GHG impact indicator is to quantify human-caused
(anthropogenic) emissions that have the potential to affect global
climate. Although carbon dioxide molecules behave the same,
whether from fossil fuels or biomass, they are addressed differently
in calculating GHG emissions. Carbon dioxide resulting from burning or decay of wood grown on a sustainable basis is considered to
mimic the closed loop of the natural carbon cycle [40] and is not
included in the calculation of GHGs. However, methane that results
from the decay of wood or other carbon-based waste in landﬁlls is
counted. This methane is produced because disposal in engineered
landﬁlls results in anaerobic decay instead of combustion or surface
(aerobic) decay.
4.1.2. Resource depletion (fossil fuel use)
The chosen impact indicator for assessment of resource depletion was fossil fuel use. Fossil fuel use currently is an issue related
to greenhouse gas impact (as a non-renewable source of CO2 emissions), national security (dependency on imports), and national
and personal ﬁnances (diminishing resources result in increased
costs and limited availability). The selected impact indicator unit
of measure was total million BTU (MMBTU) of fossil fuels used.
4.1.3. Acidiﬁcation
The acidiﬁcation impact indicator assesses the potential for
emissions to air that result in acid rain deposition on the Earth’s surface. Factors relating to the relative potential of released chemicals
to form acids in the atmosphere [39] were multiplied by the chemical release amounts to calculate equivalent acid rain potential as
hydrogen ion (H+ ) mole equivalents.
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Table 1
Cradle-to-grave inventory summary for penta-treated, concrete, and steel utility poles.
Infrastructure process
Inputs from technosphere
Electricity, at grid, US
Natural gas, processed, at plant (feedstock)
Natural gas, combusted in industrial boiler
Diesel fuel, at plant (feedstock)
Diesel fuel, combusted in industrial boiler
Liqueﬁed petroleum gas, combusted in equipment
Residual fuel oil, processed (feedstock)
Residual fuel oil combusted in industrial boiler
Diesel fuel, combusted in industrial equipment
Gasoline, combusted in industrial equipment
Hogfuel/biomass (50%MC)
Coal-bituminous and sub. comb in industrial boiler
Coal-bituminous and sub. (feedstock)
Energy (unspeciﬁed)
Truck transport
Rail transport
Barge transport
Ship transport
Diesel use for transportation
Residual oil use for transportation
Harvested sawlogs
Treated poles
Zinc
Steel
Landﬁll capacity
Inputs from nature
Water
Bark from harvest
Unprocessed coal
Unprocessed uranium
Unprocessed crude oil
Unprocessed natural gas
Biomass/wood energy
Hydropower
Other renewable energy
Biogenic carbon (from air)
Other mined mineral resources
Outputs to nature (air)
CO2 -fossil
CO2 -non-fossil
Carbon monoxide
Ammonia
Hydrochloric acid
Hydroﬂuoric acid
Nitrogen oxides (NOx)
Nitrous oxide (N2 O)
Nitric oxide (NO)
Sulfur dioxide
Sulfur oxides
Particulates (PM10)
VOC
Methane
Acrolein
Arsenic
Cadmium
Lead
Mercury
Pentachlorophenol

Units

Penta-Trt pole (/pole)

Concrete pole (/pole)

kWh
ft3
ft3
gal
gal
gal
gal
gal
gal
gal
lb
lb
lb
Btu
ton-miles
ton-miles
ton-miles
ton-miles
gal
gal
ft3
ft3
lb
lb
ton

−125
−176
−71.9
14
0.0069
0.018
0.21
0.12
1.1
1.6
335
0.18
0.022
859
201
258
−2.8
240
2.8
0.45
29
−1.4
0
0
0.16

772
1571
111
0
0.66
0
0
0.085
0.87
0.68
21
0.41
116
134,892
2109
180
17
35
23
0
0
0
0
0
2.0

gal
ft3
lb
lb
gal
ft3
Btu
Btu
Btu
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb
lb

4.1.4. Water use
The total amount of water used in each unit process of the product life was calculated in gallons. Since water use data were not
available for all supporting process units, most importantly for electricity production, results for this impact category may be of limited
value.

4.1.5. Ecological toxicity
The ecotoxicity impact category includes ecologically toxic
impact indicators that are normalized to a common herbicide of
accepted ecological toxicity, 2,4-dichlorophenoxyacetic acid (2,4-
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46
2.6
−76
−0.00020
18
−148
0
−35,784
−2663
343
0
−52
−950
2.8
0.0036
0.21
−0.0057
1.5
0.010
0.020
−1.6
0.41
0.37
37
10
0.0061
0.000020
0.0000049
0.000060
0.0000042
0.14

180
0
588
0.0012
17
406
0.029
218,696
15,117
0
4353
3111
23
7.6
0.0062
0.32
0.033
7.1
0.014
0
10
1.2
0.54
0.36
3.6
0.000064
0.00010
0.000015
0.00010
0.000077
0

Steel pole (/pole)
886
1600
241
0
0.55
0
0
0.063
0
1.3
24
0.24
0
0
256
645
20
366
4.3
0.64
0
0
7.2
631
0
107
0
532
0
5.6
167
0
241,023
17,767
0
45
1630
26
1.6
0.0019
0.30
0.037
2.4
0.0030
0
9.7
0.39
0.11
0.17
3.3
0.000072
0.00011
0.000016
0.00011
0.000022
0

D). The amounts of constituents released to air during the products’
life cycle stages are multiplied by the factors contained in TRACI
[39] to calculate the indicator values.
4.1.6. Eutrophication
The eutrophication impact indicator was normalized to pounds
of nitrogen equivalent. The factors contained in TRACI [39] were
used to calculate the indicator values in pounds of nitrogen equivalents. Eutrophication characterizes the potential impairment of
water bodies (such as algal blooms and use of dissolved oxygen)
resulting from emission to the air of phosphorus, mono-nitrogen
oxides (NOx), nitrogen oxide, nitric oxide, and ammonia.
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Table 2
Penta-treated utility poles environmental impacts per utility pole and by life cycle stage (per pole).
Impact indicator

Units

GHG emissions
Fossil fuel use
Acid rain potential
Water use
Smog potential
Eutrophication
Ecological impact

lb-CO2 -eq
MMBTU
H+ moles-eq
gal
g-NOx-eq/m
lb-N-eq
lb-2,4-D-eq

Life cycle stage

Penta poles cradle-to-grave

Pole production

Treating

Service life

44
0.42
11
17
0.098
0.0075
0.052

95
4.4
66
29
0.67
0.046
1.1

57
0.53
10
0.34
12
0.0065
1.0

Disposition
−35
−1.2
−75
0
−0.062
0.0077
−0.92

162
4.1
11
46
13
0.068
1.3

Notes: Pole production includes: replanting a harvested area of forest, growing and maintaining the forest plantation until harvest, harvesting of the trees, drying, and
milling and associated transportation; treating includes: pole peeling, pole drying, preservative manufacture and transport, treatment, storage of untreated and treated
poles, releases, and transportation of poles to the utility yard; use includes: transportation of utility poles to the installation site, install, maintenance, releases, and removal;
disposition includes: impacts of landﬁll construction, disposal, energy recovery, secondary use, and associated transportation; cradle-to-grave is the sum of pole production,
treating, use, and disposition.

4.1.7. Smog forming potential
The smog impact indicator assesses the potential of air emissions to result in smog formation. The factors contained in TRACI
[39] were used to calculate the indicator values. Smog emissions
result in decreased visibility, eye irritation, respiratory tract and
lung irritation, and vegetation damage [41]. Factors relative to smog
forming emissions were multiplied by the TRACI [39] factors and
reported in grams of NOx equivalents per meter.
4.2. Impact indicators considered but not presented
The TRACI [39] model, a product of USEPA, and the USEtox
model, a product of the Life Cycle Initiative (a joint program of
the United Nations Environmental Program (UNEP) and the Society
for Environmental Toxicology and Chemistry (SETAC)), offer several additional impact indicators that were considered during the
development of the LCA, including, but not limited to, human health
impacts and impacts to various impact indicators from releases to
soil and water. The decision was made to not include all impact
indicators because of limited and/or insufﬁcient data or concerns
regarding misinterpretation. Thus, the life cycle inventory includes
releases of chemicals associated with impacts (such as human
health and land and water ecological impacts), but impact indicators for these categories are not calculated. Land use impacts were
beyond the scope of this LCA.
4.3. Total energy
The total amount of energy input to a product over its life cycle
is not considered an impact indicator, but was tracked in the LCA.
Total energy is the energy derived from all sources, including fossil, biogenic, and grid electricity converted to common units of
millions of BTU (MMBTU) per unit. Energy sources are, to varying degrees, fungible, meaning they can be transferred from one
use to another. For example, wood fuel (biomass) can be used to
fuel dry kilns, as home heating pellets, or fuel for electric power
generation. Similarly, kilns could be heated with natural gas. Generally, products that require less input of energy will have less
environmental impact. Tracking total energy and the proportions
as biogenic versus fossil allows users to compare this aspect of each
product.
5. Life cycle interpretation
5.1. Findings
To assess the processes that result in environmental impact from
penta-treated utility poles, impact indicator values were totaled at
the four life cycle stages. The impact indicator values at each of the
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four life cycle stages, and a total for the cradle-to-grave life cycle of
penta-treated utility poles, are reported in Table 2.
Impact indicator values were totaled at two stages for concrete
and steel products including: (1) the new concrete or steel pole
at the utility yard and (2) after service and ﬁnal disposition. For
concrete and steel poles there is no life stage comparable to pole
production prior to treatment. Impacts resulting from the service
life of concrete and steel are minimal and thus included with the
ﬁnal disposition stage for simplicity. A summary of impact indicator
values for all three products is provided in Table 3.
The contributing factors to each impact indicator are not specifically discussed in this report. The purpose of the concrete and steel
pole assessment is solely to assess relative impacts when compared to penta-treated poles. Therefore, no discussion of the impact
indicators and their product-speciﬁc contributions is provided.
To allow relative comparison of indicators between products,
impact indicator values were normalized to the product (pentatreated pole, concrete pole, or steel pole) having the highest
cradle-to-grave value. The product with the highest value at ﬁnal
disposition receives a value of one, and the other products then are
fractions of one. The results of Table 3 are normalized and shown
graphically in Fig. 2 to visually illustrate the comparative data.
The life cycle of penta-treated utility poles requires the use of
both fossil and biomass sources of energy. Together, the fossil and
biomass energy result in a total energy requirement. Much of the
fossil fuel energy needed during the life cycle of penta-treated utility poles is attributed to diluent oil use and landﬁll construction
and closure. Much of the biomass energy use attributable to pentatreated utility poles is a result of biomass use at saw mills as a
substitute for fossil energy. Energy requirements for concrete and
steel are mostly from fossil fuel sources. A summary of biomass
and fossil energy and their contribution to total energy is shown in
Table 4.
5.2. Data quality analyses
Data quality analyses per ISO 14044 [16], Section 4.4.4, included
a gravity analysis, uncertainty analysis, and sensitivity analysis.
5.2.1. Gravity analysis
A gravity analysis was conducted to identify the processes that
are most signiﬁcant to the impact indicator values. The indicator
values of each process are divided by the sum of the absolute value
of each stage. Gravity analysis identiﬁes the signiﬁcance of recycling poles for energy production. Beneﬁcial recycling of poles for
energy, at the end of their service life, off-sets inputs and outputs
required to produce the equivalent amount of grid electricity. The
gravity of the negative impacts, are shown in Table 5.
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1699
8.4
622
106
2.3
0.10
5.5
45
−3.5
253
−130
0.092
−0.026
3.7
1653
12
368
236
2.2
0.13
1.7
3190
16
886
180
5.0
0.32
19
1205
5.6
428
0
1.2
0.041
4.1
1985
10
458
180
3.8
0.27
14
162
4.1
11
46
13
0.068
1.3
lb-CO2 -eq
MMBTU
lb-mole H+
gal/year
g NOx-eq/m
lb-N-eq
lb-2,4-D-eq
GHG emissions
Fossil fuel use
Acid rain potential
Water use
Smog potential
Eutrophication
Ecotoxicity

139
4.8
77
46
0.77
0.054
1.1

23
−0.68
−66
0
12
0.014
0.13

Concrete pole
manufacture and
delivery to utility
Penta-pole
cradle-to-grave
Penta-pole service
life and disposition
Penta-pole
manufacture and
delivery to utility
Units
Impact indicator

Table 3
Summary of impact indicator totals at life cycle stages for penta-treated, concrete, and steel utility poles (per pole).

Concrete pole
service life and
disposition

Concrete pole
cradle-to-grave

Steel pole
manufacture and
delivery to utility

Steel pole service
life and disposition

Steel pole
cradle-to-grave
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5.2.2. Uncertainty analysis
Many data inputs involve uncertainty. Some assumptions were
based on professional judgment, resulting in additional uncertainty.
The service life stage of poles includes inputs for inspection and
maintenance of poles while in service. Materials, quantities, and/or
frequencies of application different from the assumptions are possible and, as such, may impact ﬁndings. Such differences are not
expected to impact comparative results.
Penta released during pole treatment, storage, service life, and
at disposition can be estimated only by use of assumptions. The
uncertainty of these assumptions is large because of variations
in production facility containment structure integrity, production
facility housekeeping practices, regional location of the treating
facility and service location (i.e., precipitation amount will directly
impact leaching), and disposition.
The methods employed by utilities to dispose of poles after service vary considerably by utility, based on their policies, locations,
economics, and available options. Deﬁnitive data for the U.S. are
unknown; however, a study of western U.S. utility practices [25]
was used as a basis for disposition practices of penta-treated utility
poles in this LCA. As is shown by the sensitivity analysis, changes
to the relative proportions of poles routed to recycling for energy
versus being disposed in landﬁlls can signiﬁcantly impact the comparative results of this LCA. The current (baseline) assumptions for
post-use fates are judged reasonable for the purpose of this LCA.
Landﬁll fate and release models are based on USEPA data [40]
used to estimate GHG emission for USEPA’s inventory, and modeled
assumptions result in variability of impact indicator values, especially GHG. In the LCA, penta-treated poles are assumed to degrade
to the same degree and at the same rate as round wood limbs disposed in a landﬁll. If treatment retards or prevents degradation of
the wood in a landﬁll, then releases of methane could occur over a
longer period, reducing the rate per time unit. Because of the landﬁll
uncertainties, further analysis was conducted as part of the sensitivity analysis. Additionally, releases of penta from landﬁlls to soil
and groundwater are unknown. Modern landﬁlls are designed to
prevent such releases. Also, it is assumed that carbon-based components of penta preservative and oil remaining in the treated poles
are decomposed in the landﬁll in the same proportions as the wood.
The comparative analysis phase of this LCA includes the assembly of LCIs for concrete and steel utility poles. The cradle-to-grave
LCIs of concrete and steel poles include data inputs that involve professional judgments and include uncertainty. Some assumptions
are based only on professional judgment. No survey of manufacturers of the concrete or steel products was done.
5.2.3. Sensitivity analysis
Sensitivity analysis was completed to determine the magnitude
resulting from assumptions and uncertainties identiﬁed in the LCI
and the impact on LCA results.
Penta preservative retentions. Penta retention in utility poles
was adjusted, as low retention and high retention scenarios. The
baseline treatment retention used in the assessment was 0.36 pcf
(4.2 kg/m3 ). Impact indicators are sensitive to changes in gross
retention and have the greatest impact on acidiﬁcation. Smog was
the least impacted indicator. Relative to the other products, the
sensitivity changes did not change the comparative results.
Peeler biomass use. Biomass is used by many pole-treating facilities to fuel boilers. The biomass is an alternate fuel to natural gas,
and results in lower fossil fuel use. The amount of biomass and natural gas used to fuel boilers was modeled in a sensitivity analysis.
Acidiﬁcation is the most sensitive indicator, while water use and
smog are not sensitive. The sensitivity analysis shows that drying with biomass fuel, positively affects impact indicators except
for eutrophication and ecological toxicity. Increased natural gas

Page 82

2484

C.A. Bolin, S.T. Smith / Renewable and Sustainable Energy Reviews 15 (2011) 2475–2486

Fig. 2. Cradle-to-grave impact indicator comparison of representative penta-treated, concrete, and steel utility poles (normalized to maximum impact = 1.0).

Table 4
Energy sources by product and stage.
Product and life cycle stage

Total energy
input (MMBTU)

Fossil fuel use
(MMBTU)

Biomass energy
(MMBTU)

Penta pole manufacture and delivery to utility
Penta pole cradle-to-grave
Concrete pole manufacture and delivery to utility
Concrete pole cradle-to-grave
Steel pole manufacture and delivery to utility
Steel pole cradle-to-grave

5.4
5.5
10
17
12
9.5

4.8
4.1
10
16
12
8.4

0.58
1.5
0.011
0.094
0.010
0.11

Fossil fuel intensity
(% of total)
89%
75%
98%
94%
98%
89%

Biomass intensity
(% of total)
11%
27%
0.10%
0.56%
0.079%
1.1%

Note: Intensity percentages do not always add to 100% because of non-fossil, non-biomass and energy recovery (recycling) contributions.

use results in increases to GHG, fossil fuel use, and acid rain, but
results in decreases in eutrophication and ecological toxicity. Relative to the other products, the sensitivity changes did not change
the comparative results.
Penta-treated utility pole service life. Changes in service life affect
all impact indicators proportionately. Penta-treated utility pole
service life, if modeled at 40 years while alternative products are
assumed to have a service life of 60 years, results in favorable
comparison of all impact indicators for penta-treated utility poles
except smog.
Penta-treated poles impact of secondary use. The proportion of
utility poles having a secondary use, such as landscaping or fencing material, will carry the environmental impacts associated with
their secondary use and ﬁnal fate separately. However, since its primary use was a utility pole, it is fair to assume that the utility pole
should carry some portion of these secondary use burdens. For this
LCA, the baseline scenario has penta-treated utility poles carrying
25 percent of the secondary use burdens. If secondary use impacts
attributable to the original product are set at 0 percent, reductions
of impact to acidiﬁcation and GHG emissions result. If secondary

use impact is set at 100 percent, increases to acidiﬁcation and GHG
emissions result. A change in secondary use impact, attributable to
original product, does not change overall comparisons with alternative products.
Post-use disposition of penta-treated poles and the impact. The
baseline model assumes ﬁve percent pole reuse by utilities, 45
percent reuse for landscaping or fencing, 30 percent disposal in
landﬁlls, and 20 recycling for energy recovery. If 80 percent of used
poles are diverted for energy recovery, then decreases to GHG, fossil
fuel, acid rain, and ecological toxicity are observed. Minor increases
in eutrophication also are observed. Increased landﬁll disposal of
used poles results in increases to GHG, fossil fuel use, acidiﬁcation,
and ecological toxicity. In both sensitivity cases, comparisons with
alternatives do not change.
Landﬁll decay models. Barlaz [42] reported that approximately 77
percent of the carbon in wood ﬁber of branches disposed in landﬁlls is sequestered after primary decomposition has occurred. This
estimate of carbon sequestration was used in the landﬁll model.
The presence of lignin (a major carbon-based component of wood)
can interfere greatly with cellulose and hemicellulose degradation

Table 5
Contributions to impact indicators by life cycle stage of penta-treated utility poles.
Impact indicator

Life cycle stage

Pole production
GHG emissions
Fossil fuel use
Acid rain potential
Water use
Smog potential
Eutrophication
Ecological impact

19%
6%
7%
37%
1%
11%
2%

Penta poles
cradle-to-grave
Treating
41%
67%
41%
62%
5%
68%
35%

Service life
25%
8%
6%
1%
93%
10%
34%

Disposition
(15%)
(19%)
(46%)
0%
(1%)
11%
(29%)

100%
100%
100%
100%
100%
100%
100%

Notes: Bold values in parentheses indicate negatives. Negatives are the result of credits recognized from energy recovery and off-sets for supplementing fossil fuel needs. The
absolute value of stage impacts are used to calculate the percentage of total impact.
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under the anaerobic conditions of landﬁlls. Laboratory research
shows it to be very resistant to decay in landﬁlls because cellulose and hemicellulose are embedded in a matrix of lignin [43–45].
Preservative in disposed penta-treated poles is expected to further increase carbon sequestration by retarding decay, but is not
included in the baseline assumptions. To demonstrate the sensitivity of carbon sequestration, a test case was assessed where 90 percent wood ﬁber carbon sequestration occurs in the landﬁll. Based on
the results of this modeling, increased sequestration of 90 percent
reduces the GHG impact indicator by approximately 70 percent, but
results in an approximate 30 percent increase in acid rain potential.
Comparisons of indicators between products do not change.
Concrete pole service life. Changes in service life affect all impact
indicators proportionately. When concrete poles are assessed with
a service life of 99 years, decreases in all impact indicators are
observed; however, none of the overall comparisons with pentatreated utility poles change.
Post-use fate of concrete poles. The LCI model assumes 100 percent of used concrete poles are disposed in landﬁlls following their
service life. If recycling to aggregate and steel recovery is proven
to be cost efﬁcient, the steel could be recycled and the aggregate
used as a low-grade material offsetting new aggregate. A test case
considered recycling of 80 percent of concrete poles to aggregate
and recycled steel. Life cycle impacts were reduced with recycling;
however, changes are not signiﬁcant to overall comparative results
with penta-treated utility poles.
Steel pole life. Changes in service life affect all impact indicators
proportionately. When steel poles are assessed with a service life
of 99 years, decreases in all impact indicators are observed. None
of the overall comparisons with penta-treated utility poles change,
except eutrophication, which is equal to penta-treated utility poles.
5.3. Limitations
The scope of the study was limited to boundaries established
in the Goal and Scope document prepared for this LCA. Limitations
included reliance on published or publicly available information
in many instances. Such information was assumed to be accurate.
Value judgments such as purchase price and ease of installation
were beyond the scope of this LCA.
The life cycle inventory completed for both concrete and steel
was designed as a representative alternative product, and therefore
by design, likely will not be accurate for a speciﬁc product in this
category. A survey of manufacturers of concrete and steel utility
poles was not done; therefore, inputs such as fuel and electricity
use, water use, and solid waste generation at the manufacturing
facilities are estimated using professional judgment and conﬁdential sources of information. Available inventory data covering the
manufacture of cement, aggregate, and steel were downloaded
from the NREL’s U.S. LCI database.
6. Conclusions and recommendations
6.1. Conclusions
The use of penta-treated utility poles offers lower fossil fuel and
water use and environmental impacts than similar products manufactured of concrete and steel, with the exception of emissions
with the potential to create smog. Compared to a penta-treated
utility pole, and using the assumptions of this LCA, with the understanding that assumptions can vary, use of a concrete utility pole
results in approximately four times more fossil fuel use and results
in emissions with potential to cause approximately 20 times more
GHG, 77 times more acid rain, four times more water use, almost
ﬁve times more eutrophication, and over 14 times more ecological
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toxicity. Penta-treated utility poles result in over two times more
smog in comparison to concrete utility poles.
Compared to a penta-treated utility pole, use of steel utility poles
results in two times more fossil fuel use and results in emissions
with potential to cause 10 times more GHG, 54 times more acid rain,
over two times more water use, 1.5 times more eutrophication, and
over four times more ecological toxicity. Penta-treated utility poles
result in over ﬁve times more smog in comparison to steel utility
poles.
The total energy use value (including fossil fuel use, biogenic,
and renewable resources) of concrete and steel are three and 1.7
times more than for a penta-treated utility pole, respectively. Of the
total energy, approximately 75 percent is from fossil fuel sources
for penta-treated utility poles, in comparison to 94 percent and 89
percent for concrete and steel, respectively.
6.2. Recommendations
Production facilities of all types of utility poles should continue
to strive to reduce energy inputs through conservation and innovation, including sourcing materials from locations close to point of
treatment and use. Also, the use of biomass as an alternate energy
source can reduce some impact category values compared to the
use of fossil fuel energy or electricity off the grid.
Treated-wood pole service life varies greatly and often is a function of proper inspection and maintenance. Pope [26] has shown
that poles with no maintenance have an average service life (50
percent rejected as needing replacement) of 40–50 years, but with
normal inspection and maintenance, the average service life would
extend to 60 or more years. Improved inspection and maintenance
programs should be used to maximize pole life, thereby decreasing
impacts.
Utilities should seek to minimize releases of methane resulting
from disposal of wood in landﬁlls in two ways: minimize disposal
in landﬁlls by recycling or as a fuel, and limit disposal to landﬁlls
that do not have methane collection systems. Minimizing disposal
is doubly beneﬁcial, since it generally is accomplished by shifting
the disposition of post-use poles to biomass utilization instead of
disposal, thus offsetting other fossil fuel use and reducing landﬁll
emissions. Landﬁlls that collect methane become carbon positive
as the carbon dioxide equivalent release becomes less than the
amount sequestered.
This study includes the comparison of penta-treated utility
poles to concrete and steel poles. The results conform with the
ISO 14040 and ISO 14044 standards and are suitable for public disclosure. The peer-review Procedures and Findings Report
can be requested by contacting the TWC at http://www.treatedwood.org/contactus.html.
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ABSTRACT
Creosote-treated wooden railroad crossties have been used for more than a century to support steel rails and to transfer
load from the rails to the underlying ballast while keeping the rails at the correct gauge. As transportation engineers
look for improved service life and environmental performance in railway systems, alternatives to the creosote-treated
wooden crosstie are being considered. This paper compares the cradle-to-grave environmental life cycle assessment
(LCA) results of creosote-treated wooden railroad crossties with the primary alternative products: concrete and plastic
composite (P/C) crossties. This LCA includes a life cycle inventory (LCI) to catalogue the input and output data from
crosstie manufacture, service life, and disposition, and a life cycle impact assessment (LCIA) to evaluate greenhouse
gas (GHG) emissions, fossil fuel and water use, and emissions with the potential to cause acidification, smog, ecotoxicity, and eutrophication. Comparisons of the products are made at a functional unit of 1.61 kilometers (1.0 mile) of railroad track per year. This LCA finds that the manufacture, use, and disposition of creosote-treated wooden railroad
crossties offers lower fossil fuel and water use and lesser environmental impacts than competing products manufactured
of concrete and P/C.
Keywords: Creosote; Environmental Impact; Railroad Crossties; Life Cycle Assessment (LCA); Concrete; Plastic
Composite

1. Introduction
Railroads are a critical transportation element of the US
economy, distributing large quantities of material goods
and oftentimes in a more efficient manner than roadbased transportation [1]. This transportation efficiency is
often measured by the equipment moving goods [2-4],
but to understand the burdens associated with various
modes of transportation, one must consider the system as
a whole, including not only the equipment moving the
goods, but the surface the equipment moves upon. The
structural components that make up the railway line include the rail, rail tie-plate, crossties, supportive ballast,
and subgrade [5]. Railroad crossties are the base members, to which steel rails are attached to transfer load
from the rails to the underlying ballast. The ties also provide the critical function of keeping the rails at the correct gauge and alignment. Wooden crossties have been
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the backbone of this system for more than 150 years, a
system that, in the US, has an estimated 273,700 track
kilometers (170,000 miles) [6].
While non-durable wood products are susceptible to
degradation when left untreated [7], wood preservative
treatments can extend the useful life of a wood product
by 20 to 40 times that of untreated wood [8] when used
in weather-exposed or wet environments subject to
microbial or insect attack.Wood preservation with coaltar creosote became commercially viable when a patent
was taken out by John Bethell in 1838 [9]. Creosote
“empty cell treatment” was introduced by Rueping in
1902 and refined in 1907 to a process in which a large
cylinder is filled with compressed air, creosote is pumped
in while maintaining air pressure, injection occurs under
pressure,preservative is pumped out, and then a vacuum
is applied at the end of the process so that air contained
in wood cells will expel excess preservative. Lowry
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introduced in 1906 a quick vacuum at the end of the
pressure process [9]. Today, most ties are treated with
creosote using the empty cell Rueping process. Coal tar
creosote treated wood products have a long history of
proven performance in transportation systems [10].
Consumer and regulatory agency concern about environmental impacts resulting from the manufacture, use,
and disposal of infrastructure products, such as coal-tar
creosote treated crossties, understandably has resulted in
increased scrutiny during selection of transportation construction products. Products such as creosote-treated
wooden crossties are, in some cases, being replaced with
concrete and plastic composite (P/C) crossties for various
reasons, but at least partially based on perception rather
than scientific or quantitative consideration of these concerns.

2. Goal and Scope
The goal of this study is to provide a comprehensive;
scientifically-based; and fair, accurate, and quantifiable
understanding of environmental burdens associated with
the manufacture, use, and disposition of creosote-treated
wooden crossties using primary data collected at US
treating plants and secondary data from other sources.
The scope of this study includes investigation of cradle-to-grave life cycle environmental impacts for creosote-treated wooden railroad crossties in US Class 1
railroads using life cycle assessment (LCA) methodologies. The results of the creosote-treated crosstie LCA are
compared to LCA findings for alternative products: concrete and P/C crossties. LCA is the preferred method for
evaluating the environmental impacts of a product from
cradle to grave, and determining the environmental benefits one product might offer over its alternative [11].
The LCA methodologies used in this study are consistent with the principles and guidance provided by the
International Organization for Standardization (ISO) in
standards ISO 14040 [12] and 14044 [13]. The study
includes the four phases of an LCA: 1) Goal and scope
definition; 2) Inventory analysis; 3) Impact assessment;
and 4) Interpretation. The environmental impacts of
creosote-treated, concrete, and P/C railroad ties are assessed throughout their life cycles, from the extraction of
the raw materials through processing, transport, primary
service life, reuse, and recycling or disposal of the product.
Crosstie alternatives are produced by many different
manufacturers using differing materials and manufacturing processes. Therefore, a “typical product” has been
estimated for both concrete and P/C crossties. The concrete and P/C typical products have approximately the
same dimensions as, and generally are used as direct alternatives to, creosote-treated railroad ties. However,
concrete ties have a different spacing requirement and
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cannot be interspersed with other types of ties. The LCAs
for concrete and P/C ties do not include independent
manufacturing inventory data (primary data). Consequently, a general comparison of LCIA impact indicators
is done to understand how the creosote-treated crosstie
and alternative product life cycles compare. Additional
alternative product data collection and analysis are
needed to fully detail the comparability of specific alternative products.

3. Life Cycle Inventory Analysis
The Railway Tie Association [14] estimates that North
American railroads purchased 20,394,000 new wood ties
in 2007. The creosote-treating industry reports that approximately 314 million liters (82.9 million gallons) or
345 million kilograms (760 million pounds) of creosote
were used in the US in 2007 to treat 2.86 million cubic
meters (101 million cubic feet) of wood, of which approximately 71% was produced for railroad applications,
most of which was for creosote-treated crossties [15].
Primary data and information for the life cycle inventory (LCI) are obtained from US treaters of wooden railroad ties using creosote preservative. Secondary data are
obtained from the scientific literature and from the US
Life Cycle Inventory Database maintained by the National Renewable Energy Laboratory (NREL). LCI inputs and outputs for the creosote-treated wood tie are
quantified per 28.3 cubic meters (1000 cubic feet (Mcf)).
The cubic foot (cf) unit is a standard unit of measure for
the US tie industry and is equivalent to 0.028 cubic meters (m3). Inventory data are converted to a functional
unit of per 1.61 kilometers (1.0 mile) of Class 1 railroad
per year of use, allowing assessment of the impacts of tie
spacing and service life. The cradle-to-grave life cycle
stages considered in this LCI are illustrated in Figure 1.
This life cycle assessment allocates manufacturing inputs on both volumetric and mass basis and outputs on a
mass basis. In most cases life cycle process modules
were downloaded from NREL. The NREL modules include allocations needed to determine applicable inputs
and outputs associated with material acquisition and
manufacturing processes. At disposition, some of the
product leaves the system as thermal energy and is allocated as a credit to the use of fossil fuel.

3.1. Creosote-Treated Railroad Tie Inventory
This study builds on existing research for forest resources and adds the treating, service use, and disposition
stages of creosote-treated wood railroad ties. Previous
studies, such as research conducted by the Consortium
for Research on Renewable Industrial Materials (CORRIM), have investigated the environmental impacts of
wood products. CORRIM’s efforts build on a report is-
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Figure 1. Life cycle stages of railroad ties.

sued under the auspices of the National Academy of
Science regarding the energy consumption of renewable
materials during production processes [16]. CORRIM’s
recent efforts [17-19], have focused on an expanded list
of environmental aspects necessary to bring wood products to market.
The main source of forest products LCI data used in
this study is Oneil et al. [19]. Data include forestry practices applicable to hardwood products from the Northeast
and North/Central U.S from the forest (cradle) to the mill
(gate). Hardwood trees naturally regenerate and fertilizer
usually is not applied, thus, the environmentally relevant
inputs are limited to the fuel required to cut, trim, load,
and transport logs to mills. Bergman and Bowe [20]
completed a gate-to-gate LCI of hardwood lumber milling process inputs and outputs that is adapted in the inventory of this LCA to represent hardwood railroad tie
production. Inputs and outputs include electricity and
fuel requirements, transportation, water use, and particulate emissions. The data from Oneil et al. and Bergman
and Bowe are allocated by volume for a “typical” tie
measuring18 cm (7-in) high by 23 cm (9-in) wide by 2.6
m (8.5-ft) long.
Twenty-two (22) creosote treating plants in the U.S.
provided primary data responses to a questionnaire covering operations in 2007. The total volume of creosotetreated ties reported in the surveys is approximately 2.0
million cubic meters (71,000 Mcf) of product, including
approximately 1.7 million cubic meters (60,000 Mcf) of
hardwood crossties. Vlosky [15] estimates US industry
total creosote railroad tie treatment in 2007 at approximately 2.0 million cubic meters (71,000 Mcf). Gauntt
Copyright © 2013 SciRes.
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[14] estimates that 20,394,000 new wood ties were
purchased by North American railroads in 2007, or between 1.9 to 2.1 million cubic meters (67,000 to 75,000
Mcf) at an average volume of 0.093 to 0.11 cubic meters
(3.3 to 3.7 cubic feet) per tie. Both estimates support the
representation that all, or nearly all, creosote treatment in
the US provided input to the primary data used in this
study.
The LCI for creosote production considers both coke
oven and tar distillation processes. Creosote preservative
is produced to meet AWPA standards P1/P13 [21], P2
[22], or P3 [23]. Standard P2 creosote generally is used
for crossties. A weighted average of creosote types from
the survey data is used as the reference preservative for
this LCA. The treaters surveyed as part of this LCA
report a weighted average of creosote preservative use of
94% creosote (both P1/P13 and P2) and 6% petroleum
oil.
AWPA [24]specifies creosote retention of 112 kg/m3
(7.0 pounds per cubic foot (pcf)) or refusal for oak and
hickory crossties. Retention is based on gauge measurement, meaning that retention is the total weight of creosote injected divided by the total volume of wood treated.
The average creosote use rate, as reported in surveys, is
approximately 88 kg/m3 (5.5 pcf). The difference is consistent with the AWPA specifications because a large
percentage of the total volume of wooden ties accepts
less than specified amounts of preservative (“refusal”).
Therefore, survey data are used in this study.
Outputs in the form of solid waste, waste water discharges, chemical releases from process equipment and
stored product are primary data. Releases of creosote to
JTTs
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air are reported under the Toxic Release Inventory (TRI)
reporting program and include releases from the process
equipment, such as tank vents and treating cylinders.
Evaporative losses from the finished ties are estimated at
0.12 kg/m3 (7.5 pounds/Mcf) for the first 120 days following treatment [25]. Treatment process releases of
creosote, used in the LCI, are summarized in Table 1.
Creosote-treated railroad ties are installed at 49.5 cm
(19.5 inch) spacing, center-to-center, or at a frequency of
3249 ties per 1.61 km (1.0 mile). Service life is a function of quality and species of wood, quality and type of
treatment, laying condition, use intensity, and environmental factors. Based on studies of US railways by Zarembski [26] and contact with industry sources, a 35-year
average service life is assumed in this LCI for creosotetreated railroad ties, an estimate greater than the 15-year
estimate in Japan [27], the 20 to 30-year estimate in Australia [28], and the 24 to 30-year estimate in Switzerland [29]. Extended service life by dual treatment with
borate and creosote also is addressed through sensitivity
analysis. Maintenance applications of preservative to an
installed tie, such as ones containing borate, are considered rare and are not included in this LCA. The amount
of steel, including tie plates, spikes, and rail anchors, is
calculated and inventoried in the LCA. The system
boundary does not include supportive ballast except for
concrete tie products that require additional ballast material for stability. Only the ballast that is required in addition to that normally used for wood and P/C ties is considered.
Studies done by Becker et al. [30], Brooks [31],
Burkhardt et al. [32], Chakraborty [33], Gallego et al.
[34], Geimer [35], Gevao and Jones [36], and Kohler and
Kunniger [37] have investigated the releases of “creosote” over time and the release mechanism (i.e., releases
by volatilization or leaching).The term “creosote” describes the liquid used to treat wood ties, but is imprecise
when applied to environmental releases to air, soil, or
water. None of the creosote release studies provide individual chemical constituent information necessary as
inputs in this LCI for determining impact indicators; thus,

release estimates were developed for this study. The molecular weights and mass fractions of the numerous chemical components of AWPA Standard P2 creosote are
provided by Sparacino [38] and are used to estimate fractional amounts of chemical components released from
ties at treatment and during time in service.
Creosote constituents are released in proportion to
their pure vapor pressures (VPs) and initial concentrations. Constituent VPs range from approximately 4 kilopascal (KPa) to approximately 2 × 10−6 KPa (6 × 10−1
pounds-force per square inch absolute (psia) to 3 × 10−7
psia). Creosote constituents are sorted into four groups
by VP (high, medium-high, medium, and low). For each
group, assumptions are made regarding the amount of
each constituent released and the fraction of the release
emitted into the air, as shown in Table 2. These creosote
loss factors are multiplied times the constituent mass in
creosote and calculated as the amount released. The release times the air fraction value is the amount released
to the air. Total releases of creosote are estimated to average approximately 1% per year with releases to air at
approximately 0.1% per year of initial treatment mass.
According to the Railway Tie Association, approximately 17.1 million wood ties are removed from active
and inactive track in the US per year. Following removal,
the ties 1) are recycled to other treated wood uses, such as
landscape materials (39%); 2) are beneficially used for
energy recovery (56%); or 3) are disposed as waste in
landfills (5%).
Table 1. Treating process outputs from creosote-treater surveys.
Amount (kg/m3)

Source
Creosote contained in storm water runoff

0.00019

Creosote discharged to treatment works

0.00038

Creosote releases (drips) to ground

0.000045

Creosote component emissions to air

0.038

Hazardous waste disposed

0.64

Other waste disposed

3.7

Table 2. Release of creosote constituents by vapor pressure.
Assumed loss/yr

Fraction to air

Fraction to ground

Mass loss
fraction/yr

Mass loss to air
fraction/yr

For each constituent with a VP of Xe-1

2.0%

30%

70%

0.0019%

0.00057%

For each constituent with a VP of Xe-2

1.5%

15%

85%

0.0037%

0.00056%

For each constituent with a VP of Xe-3

1.0%

5.0%

95%

0.0024%

0.00013%

For each constituent with a VP of Xe-4+

0.50%

0%

100%

0.0014%

0%

Sum:

Assumption for constituents

Total measured mass fraction

0.0094%

0.0013%

% of total measured:

1.1%

0.15%

Projected release for 35 years

33%

4.4%

Release as fraction of initial treatment

38%

5.1%
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Removed ties beneficially used as a fuel are modeled as
fuel in a steam-electric power plant and the energy value
is calculated assuming 20% moisture and considering the
carbon content of the remaining wood, creosote, and
carrier petroleum oil. Electricity production is based on
50% thermal efficiency. The amount of electricity produced from the tie fuel is entered as an electricity credit.
All wood carbon emitted is inventoried as biogenic carbon
dioxide. All creosote and petroleum oil preservative
carbon emitted is inventoried as fossil carbon dioxide.
Emissions from energy recovery are inventoried and assumed to occur with the use of advanced particulate
controls. Credits, from recycling wood ties to energy following use, result in some LCI inputs being less than zero,
and thus are environmentally beneficial when summed for
the whole product life cycle, as shown in Table 3.
In contrast to an LCA done to evaluate GHG emissions
from concrete and treated wood sleepers (crossties) by
Crawford [28], this LCA accounts for anthropogenic
GHG and biogenic GHG as neutral related to global
warming. Crawford assumed all wood mass from the
forestry product, not used as ties, was burned as waste and
that at the end of service life, wood ties fully decayed. The
carbon dioxide released from forestry product and ties
was counted as a GHG, the same as fossil carbon dioxide,
with no accounting for carbon uptake by tree growth and
the assumption that no beneficial energy was produced
either from forestry biomass or from used ties. This LCA
better reflects actual North American practice and develops GHG conclusions that contradict those by Crawford.
Steel tie plates and other parts installed with ties are
inventoried in the use stage by mass, assuming production
in a blast furnace. Recycled steel is inventoried in the final
fate stage both as a negative use offsetting the initial use
and as the amount of electricity typically used in an
electric arc “mini-mill” to melt and reform steel shapes. In
this manner, as recycled steel approaches 100%, the minimum inputs required for steel are those to melt and shape
steel in each use cycle. Primary steel manufacture, in a
blast furnace, is based on inventory data from NREL.
NREL database information assumes 85% of steel is recycled. New steel yield from recycled steel is 95%. Energy
input to mini-mills, processing recycled steel, is assumed
to be of 0.011 terajoule (TJ) per metric ton (1.33 kiloWatt
hours per pound (kWh/lb) of steel) of grid electricity [39].
Landfill-disposed crossties are modeled as if decayed to
a point where the primary phase of anaerobic degradation
has occurred and 17% of the product’s carbon is released
as carbon dioxide, 6% is released as methane, and 77%
[40] remains in long-term storage in the landfill. Inputs
and outputs related to landfill construction and closure are
apportioned on a mass disposed basis [41].
Transportation-related inputs and outputs are quanti-
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fied for each life cycle process. Distances and transport
modes for preservative supply to treaters, inbound untreated ties, and outbound treated ties are based on treater
survey weighted averages.

3.2. Concrete Railroad Ties Inventory
The “representative” concrete tie has a weight of 318 kg
(700 pounds), and includes eight strands of 9.5 mm (3/8in) pre-stressed steel cable. Concrete tie placement is assumed to be at 61 cm (24-in), on center. A survey of concrete tie manufacturers was not done for production inputs
and outputs; therefore, some inputs and outputs may not
be fully identified or quantified. Elastic fasteners and clips,
constructed of steel, are included in the inventory. The
maintenance frequency of concrete crossties includes clip
replacement only once during the crosstie life. No carbonatization of concrete is accounted for in the inventory.
This LCI does not account for polymer tie pads, pad
replacements, or repairs to concrete tie seat areas, items
that might add to indicator impacts.
The Railway Tie Association commissioned a study of
concrete tie service life specifically for use in this LCA
project [42]. The study concluded: “It appears that a
reasonable estimate for concrete tie service life under
North American railroad operating conditions is between
40 and 45 years.” However, the study noted that while
concrete ties were installed by one railroad as early as the
1970s, current concrete ties are a relatively new product
within the modern North American railroad system with
the average age of in-service ties being approximately 13
years. Life variability is high with projected life from
approximately 20 years (using Norfolk Southern data) to
41 years (Canadian National data). Premature concrete
tie failures have been documented [43], further supporting a conservative service life estimate. Given the high
variability and still unknown long-term performance, an
assumption of 40 years is used in this LCI for average
concrete tie life.
Concrete ties require additional ballast compared to
wood or P/C tie systems. Only the additional ballast required for concrete ties is considered in this LCA. 23 cm
(9 in) of additional ballast is assumed for the concrete tie
model.
Concrete tie rail systems offer advantages to railroads
in select situations. In particular, some, but not all,
railroads use concrete ties for heavy-haul, higher-curvature track locations. The greater weight of the concrete
ties is thought to reduce rail movement in comparison to
the lighter wooden ties. Such special situations are outside
the scope of this LCA.
When concrete ties are removed from service, it is
assumed that a small fraction (5%) will be reused by
railroads while most either will be crushed and reused as

Page 90

Table 3. Creosote-treated, concrete, and P/C railroad tie cradle-to grave life cycle inventory summary (per tie).
Infrastructure process
Inputs from technosphere
Electricity, at grid, US
Natural gas, processed, at plant (feedstock)
Natural gas, combusted in industrial boiler
Diesel fuel, at plant (feedstock)
Diesel fuel, combusted in industrial boiler
LPG, combusted in equipment
Residual oil, processed (feedstock)
Residual fuel oil, combusted in industrial boiler
Diesel fuel, combusted in industrial equipment
Gasoline, combusted in industrial equipment
Hogfuel/biomass (50%MC)
Coal-bituminous & sub. combusted in boiler
Coal (feedstock)
Energy (Unspecified)
Truck transport, diesel powered
Rail transport, diesel powered
Barge transport, res. oil powered
Ship transport, res. oil powered
Diesel use for transportation
Residual oil use for transportation
Harvested logs
Untreated green ties
Coal tar by-products
Creosote
Used treated ties
Landfill capacity
Inputs from nature
Water
Unprocessed coal
Unprocessed U3O8
Unprocessed crude oil
Unprocessed natural gas
Biomass/wood energy
Hydropower
Other renewable energy
Biogenic carbon (from air)
Other mined mineral resources
Outputs to nature (to air unless otherwise stated)
CO2-Fossil
CO2-Non-fossil
Carbon monoxide
Ammonia
Hydrochloric acid
Hydrofluoric acid
Nitrogen oxides (NOx)
Nitrous oxide (N2O)
Nitric oxide (NO)
Sulfur dioxide
Sulfur oxides
Particulates (PM10)
VOC
Methane
Creosote
Creosote to soil
Solid wastes to landfill
Solid wastes to recycle
Process solid & hazardous waste to landfill
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Units

Creosote-treated (/tie)
Service life = 35 yrs

Concrete (/tie)
Service life = 40 yrs

P/C(/tie)
Service life = 40 yrs

kWh
m3
m3
L
L
L
L
L
L
L
kg
kg
kg
MJ
ton-km
ton-km
ton-km
ton-km
L
L
m3
m3
kg
kg
m3
ton

−54
−2.8
2.9
0
−0.11
0.0035
0
0.71
3.1
0.11
3.2
12
0
0
65
122
−1.7
20
2.6
0.086
0.11
0.11
10
9.2
0
0.011

128
7.4
0.65
0
0.83
0
0
0.052
0.86
0.085
1.6
0.055
7.8
21
110
569
4.2
10
6.6
0.088
0
0
0
0
0
0.23

123
18
7.6
0
0.31
0.00034
0
0.097
0.19
0.041
1.5
0.016
0
0
100
131
4.5
5.5
3.6
0.027
0
0
0
0
0
0.090

L
kg
kg
L
m3
MJ
MJ
MJ
kg
kg

26
4.5
−0.000033
7.6
3.0
0.0000016
−14
−1.1
4.9
7.3

320
44
0.000091
11
2.0
0.0000051
38
2.6
0
717

315
37
0.000083
5.35
19
0.0000024
35
2.5
−1.3
11

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

20
−35
0.37
0.00014
−0.0026
−0.0010
0.20
0.00019
0.0037
−0.19
0.043
0.10
0.0074
0.29
0.42
2.6
11
1.6
0.068

207
1.7
0.55
0.00044
0.024
0.0025
0.57
0.00049
0
0.76
0.09
0.077
0.026
0.27
0
0
6.7
5.5
0

133
1.6
0.25
0.00012
0.019
0.0024
0.17
0.00027
0
0.93
0.044
0.0093
0.027
0.83
0
0
4.1
2.3
0
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aggregate (25%) or disposed in landfills (70%). The low
fraction of recycled to aggregate reflects the difficulty and
expense of grinding high-strength reinforced concrete.
Steel from embedded fasteners and reinforcement from
recycled ties is assumed to be recycled and inventoried in
the same way as with creosote-treated ties.
Concrete railroad ties disposed in landfills have inputs
and outputs associated with landfill construction and
closure proportional to the mass of disposed ties. No
releases or emissions are modeled from concrete ties once
disposed in a landfill.

ide equivalent (CO2-eq) at mid-point is provided rather
than estimating end-points of global temperature or sea
level increases. The life cycle impact assessment is performed using USEPA’s Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts,
Version 2002 ((TRACI [47] and [48]) to assess GHG,
acidification, ecotoxicity, eutrophication, and smog impacts potentially resulting from life cycle air emissions.
Other indicators of interest also are tracked, such as biogenic and anthropogenic contributions to net GHG emissions, fossil fuel use and water use.

3.3. P/C Railroad Tie Inventory

4.2. Impact Indicators Considered but Not
Presented

P/C ties can be made of recycled plastics, generally
polyethylene, but often include other materials such as
steel fiber, steel reinforcing bar, shredded used tires,
mineral filler, virgin plastic, or concrete. The modeled
representative P/C tie is assumed to be 8% virgin HDPE
plastic, 7% talc (mineral filler), and the balance a mixture
of post-consumer recycled milk bottles, grocery bags, and
tires [44]. Electric energy is required to process the mixture and extrude the P/C product. The spacing of the P/C
product and the required steel used to fasten the P/C tie to
the track are assumed the same as creosote-treated crossties.
While recycled plastic does not carry the inputs and
outputs of virgin material, post-consumer plastic use requires collection and processing inputs [45]. Inputs and
outputs included in the inventory are similar to those for
thermoplastics recycling by Garrain et al. [46].
P/C ties have not yet developed enough history to
accurately predict service life. This LCA assumes that P/C
ties will provide an average service life of 40 years,
similar to concrete ties. Also, the P/C tie market is not yet
sufficiently mature to know how ties will be handled when
removed from service. For this LCA it is assumed that
following removal from railroad use, 5% of P/C ties will
be reused by a railroad for another purpose, 20% will be
recycled to the plastic reuse market, and 75% will be
disposed in landfills. Steel, attached to P/C ties, is assumed to be recycled (75%) and is inventoried in the same
way as for creosote-treated ties.
A summary of selected inventory inputs and outputs
for creosote-treated, concrete, and P/C ties is provided in
Table 3.

4. Life Cycle Impact Assessment
4.1. Selection of the Impact Indicators
The impact assessment phase of the LCA uses the LCI
results to calculate impact indicators. The environmental
impact indicators are considered at “mid-point” rather
than at “end-point” in that, for example, the amount of
greenhouse gas (GHG) emission in mass of carbon diox-
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The TRACI model, a product of USEPA, and the USEtox model [49] a product of the Life Cycle Initiative (a
joint program of the United Nations Environmental Program (UNEP) and the Society for Environmental Toxicology and Chemistry (SETAC)), offer several additional
impact indicators that were considered during the development of the LCA, such as human health impacts and
impacts to various impact indicators from releases to soil
and water. The decision was made not to include these
impact indicators because of limited and/or insufficientdata and concerns regarding misinterpretation. Thus, the
life cycle inventory includes releases of chemicals associated with impacts (such as human health and land and
water ecological impacts), but impact indicators for these
categories are not calculated. Land use impacts are beyond the scope of this LCA.

5. Life Cycle Interpretation
5.1. Findings
Impact indicator values are totaled at two stages for creosote-treated, concrete, and P/C crosstie products: 1) the
new tie at the manufacturing facility after production,
and 2) after service and final disposition. A summary of
impact indicator values for all three crosstie products is
provided in Table 4. Negative-value impacts are recognized as credits or beneficial to environmental conditions.
Comparisons are made per year and per 1.61 km (1.0 mi)
of railroad track to account for differences in service life
expectancy and spacing.
Impact indicator values are normalized to the product
(creosote-treated tie, concrete tie, or P/C tie) having the
highest cradle-to-grave value, allowing relative comparison of indicators between products on Figure 2. The
product with the highest value at final disposition receives a value of one, and the other products are fractions
of one.
According to the Research and Innovative Technology
Administration (RITA [50]), the Class 1 railroad total
freight volume was approximately 2.58 trillion ton-
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Table 4. Summary of impact indicator totals at life cycle stages for creosote, concrete, and P/C ties (per year of use and per 1.6
km (1mile) of railroad track).
Creosote-treated ties

Concrete ties

P/C ties

Service life = 35 yrs

Service life = 40 yrs

Service life = 40 yrs

Spacing = 49.5 cm (19.5 in)

Spacing = 61 cm (24 in)

Spacing = 49.5 cm (19.5 in)

Impact indicator

Units

Cradle-to-gate

Cradle-to grave

Cradle-to-gate

Cradle-to grave

Greenhouse gas

kg-CO2-eq

2700

2400

8400

14,000

9200

12,000

Cradle-to-gate Cradle-to grave

Net GHG

kg-CO2-eq

−7500

−800

8400

14,000

9200

12,000

Fossil fuel use

TJ

0.12

0.093

0.11

0.16

0.23

0.23

Acidification

kg-mole H+

830

65

1800

4400

3200

4,700

Water use

L

1600

2400

22,000

21,000

28,000

26,000

Smog

g NOx-eq/m

12

25

24

58

22

29

Eutrophication

kg-N-eq

0.36

0.84

0.74

1.7

0.54

0.62

Ecotoxicity

kg-2,4-D-eq

6.4

−3.1

65

85

13

30

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2
Creosote-treated tie
Concrete tie
Plastic/composite tie

Greenhouse
Gases
0.17
1.0
0.87

Net GHG

Fossil Fuel Use

Acid Rain

Water Use

Smog

Eutrophication

Ecotoxicity

-0.06
1.0
0.87

0.40
0.70
1.0

0.01
1.0
1.00

0.10
0.82
1.0

0.44
1.0
0.51

0.51
1.0
0.37

-0.037
1.0
0.34

Figure 2. Creosote-treated wood, concrete, and P/C ties normalized impact comparisons (normalized to maximum impact =
1).

kilometers (1.77 trillion ton-miles) in 2008. The annual
impacts attributable to all ties in the US, if made of the
same material, are compared as a percentage of the annual Class 1 freight related impacts in Table 5 (i.e., the
impacts calculated for tie manufacture, use, and disposition of each tie material are compared to railroad freight
impacts).

5.2. Data Quality Analyses
Data quality analyses per ISO 14044 [13] includes a gravity analysis, uncertainty analysis, and sensitivity analysis.
5.2.1. Gravity Analysis
A gravity analysis is done to identify the creosote-treated
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crosstie manufacture, use, and disposition processes most
significant to the impact indicator values. This gravity
analysis only considers creosote treated ties. Significant
contributing processes to the gravity of each impact indicator are described below.
 Anthropogenic GHG emissions are most notably impacted by steel plates and spikes, but also by green tie
production and tie treatment. GHG emissions are reduced or offset from steel recycling and for fossil
energy offset by producing electricity from recycled
used ties.
 Net GHG emissions demonstrate the environmental
benefit of wood products that first remove carbon dioxide as the forestry product grows. The net result is
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Table 5. National normalized cradle-to-grave impact per year for total miles of track ties in the US as a fraction of total class 1
RR freight transport impacts per RITA [50].














Impact Indicator

Units

Creosote wood ties

Concrete ties

P/C ties

GHG

lb-CO2-eq

2.4%

6.6%

5.4%

Fossil fuel use

MMBTU

3.1%

6.0%

7.8%

Acidification

lb-mole H+

0.025%

2.0%

2.0%

Smog

g NOx-eq/m

0.33%

0.80%

0.39%

Eutrophication

lb-N-eq

0.32%

0.66%

0.24%

an overall reduction in GHG when using creosotetreated wood ties, whereas ties made of extracted materials only emit GHG in all stages. This difference
between wood and products of other materials is clear
in Figure 3.
Fossil fuel use is most notably impacted by preservative manufacture and use, the manufacture of
steel plates and spikes, and fossil fuel offsets from the
energy recovery of used creosote-treated ties.
Acidification is most notably impacted by the manufacture of steel plates and spikes, and credits from the
offset of electricity from energy recovery. The credits
received from the beneficial use of ties for energy recovery are large enough to result in an overall cradleto-grave impact of acidification near zero.
Water use is most notably impacted by use at the
treating facility and in the manufacture of steel plates
and spikes.
The potential to impact smog is most notably impacted
by the manufacture of steel plates and spikes, creosote
releases from ties in service, and transport of the ties
throughout the life cycle; however, a credit also is
recognized from steel recycling and the offset of
electricity from energy recovery.
Eutrophication is most notably impacted by the manufacture of steel plates and spikes and the combustion of
used ties in the energy recovery stage. Emissions related to transportation also are significant to eutrophication. Eutrophication is reduced by steel recycling.
Ecotoxicity impact is largely a result of the manufacture of steel plates, creosote releases from ties inservice, and combustion of used ties for energy recovery. The ecotoxicity impact indicator is reduced by
steel recycling and the offset from the combustion of
used ties for energy recovery, resulting in an overall
credit for ecotoxicity.
As more steel is recycled, lower fossil fuel use, water
use, and eutrophication result, but with increases in
acidification, and ecotoxicity. These changes occur as
less energy is derived from primary sources, such as
coal to fuel primary steel production, and more energy
is derived from the electric grid for electric arc mills
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converting recycled steel.
5.2.2. Uncertainty Analysis
Areas of uncertainty identified in this LCA include:
 The creosote preservative producers did not provide
detailed LCI input and output data for creosote production; therefore, industry experts provided estimates
for the creosote manufacture model.
 Creosote release estimates, during treatment, storage,
use, and disposal in landfills, are guided by research
and assumptions. Creosote constituent releases are a
function of site- and product-specific factors resulting
in uncertainty.
 End-of-life disposition methods employed by railroads
vary by operator, based on corporate policies, geographic locations, and economics.
 Landfill fate and release models are based on USEPA
GHG emission inventory data [40] and modeled assumptions result in variability of impact indicator values, especially GHG. In this LCA, creosote-treated
crossties are conservatively assumed to degrade to the
same degree and at the same rate as round wood limbs
disposed in a landfill.
 The comparative analysis phase of this LCA includes
the assembly of LCIs for concrete and P/C railroad ties.
The cradle-to-grave LCIs of concrete and P/C ties
include data inputs that involve professional judgment.
No survey of manufacturers of the concrete or P/C
products was done.
5.2.3. Sensitivity Analysis
Sensitivity analysis was completed to determine the magnitude of changes to impact indicators resulting from
assumptions and uncertainties differing from those identified in the LCI and the impact on LCA conclusions.
The sensitivity of the creosote-treated railroad tie model
was analyzed after variations in: preservative use (retention of preservative in the treated product), releases to
environment, service life, post-use disposition, landfill
decay percentages, and the addition of borate to creosote
treatment as a dual-treatment application. The concrete
tie model was investigated using sensitivity analysis and
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Figure 3. GHG uptake and release by manufacture, use, and disposition of ties over time.

included variations in: post-use fate, service life, impact
of rolling resistance, and ballast requirements. The P/C
tie model was investigated using sensitivity analysis and
included variations in: service life and post-use fate.
Items deemed most notable from the sensitivity analysis
are further discussed below.
Altering the estimated average service life (35 years) of
creosote-treated railroad ties to 20 years results in notable
increases to the impact indicators GHG, fossil fuel use,
water use, smog, and eutrophication. In this scenario,
more ties are recycled for energy recovery and indicators
improve (net GHG, acidification, and ecotoxicity) because of additionalfossil fuel offsets. However, even with
a shortened service life, many of the impact indicators,
including GHG, net GHG, acidification, water use, and
ecotoxicity, compare favorably to both alternatives.
Dual treatment with borate followed by creosote has
been shown to increase the service life of ties [51], but at
the cost of increasing the inputs and outputs of treatment.
Addition of treatment with borate, before consideration of
extended service life, has minimal impact on the indicators. Assuming a 10-year (30%) increase in service
life because of dual-treatment, impact indicators decrease
between 10% and 25% for GHG, fossil fuel use, smog,
and eutrophication while increasing for other indicators.
Changes result from fewer wood ties being used and
recycled to energy. Comparisons with alternative products
do not change. The use of borates in dual-treatment
systems has given rise to railroads experimenting with
reducing the amount of creosote used in dual-treated ties
by as much as 30% to 40%. If experience proves that these
reductions can be maintained without negatively impacting service life, improved treated wood tie performance, in most impact indicator categories, is expected.
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Theoretical evaluation indicates that rail transport over
concrete tie systems may result is lower fuel consumption
than occurs with traditional wood tie track, because the
concrete system is “stiffer”, thus resulting in less rolling
resistance. Modeling indicates that up to 0.19 liter (0.05
gallons) of diesel fuel are saved per 1459 ton-kilometers
(1000 ton-miles) of freight [52]. A sensitivity case assuming 10% of fuel saving is attributable to the use of
concrete ties, found reductions to GHG (−11%), fossil
fuel use (−25%), acidification (−35%), smog (−83%), and
eutrophication (−100%). This does not include increased
impacts due to increased wear and damage to the trains.
Under this scenario, concrete offers lower impacts in
comparison to creosote-treated wood for smog and eutrophication, but higher than wood for the other indicators.
A sensitivity test considers less than 10% of creosotetreated ties recycled for energy and over 50% landfilled.
Shifting used ties from beneficial energy recovery to
landfilling notably impacts indicators for GHG (4-times
more) fossil fuel (2-times more) and smog (+55%). Net
GHG, acid rain, and ecotoxicity impacts were increased
from negative or near zero values to values similar to the
alternative products.

5.3. Limitations
The life cycle inventory completed for both concrete and
P/C ties was designed to be representative of a product
category, and therefore by design, likely will not be accurate for a specific product brand. A survey of manufacturers of concrete and P/C railroad ties was not done;
therefore, inputs such as fuel and electricity use, water
use, and solid waste generation at the manufacturing facilities are estimated.
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6. Conclusions and Recommendations
6.1. Conclusions
The use of creosote-treated railroad ties offers lower fossil fuel and water use and lower environmental impacts
than similar products manufactured of concrete and P/C,
except for the eutrophication impact indicator for P/C
ties.
Compared to creosote-treated railroad ties, and using
the assumptions of this LCA with the understanding that
actual values can vary from the assumptions, the use of
concrete railroad ties results in 1.8 times more fossil fuel
use and 8.7 times more water use, and results in emissions with the potential to cause approximately 5.8 times
more GHG, 68 times more acid rain, 2.3 times more
smog, and 2.0 times more eutrophication.
Compared to creosote-treated railroad ties, the use of
P/C ties results in 2.5 times more fossil fuel use and 11
times more water use, and results in emissions with the
potential to cause 5.0 times more GHG, 72 times more
acid rain, and 1.1 times more smog. Creosote railroad
ties result in approximately 1.4 times more eutrophication impact than P/C railroad ties.
The life cycle of creosote-treated ties results in credits
(or environmental benefits) for the net GHG and ecotoxicity impact indicators.
Reuse of wood ties for energy improves the environmental life cycle performance.
This study includes the comparison of creosote-treated
railroad ties to concrete and P/C ties. The results conform
with the ISO 14040 and ISO 14044 standards and are
suitable for public disclosure. A detailed, peer-reviewed
Procedures and Findings Report can be requested by
contacting the TWC at
www.treated-wood.org/contactus.html. This LCA covers
one treated wood product in a series of LCAs commissioned by the Treated Wood Council (TWC). The series
of treated wood product LCAs covers alkaline copper
quaternary (ACQ)-treated lumber [53], borate-treated
lumber [54], pentachlorophenol-treated utility poles [55],
chromated copper arsenate (CCA)-treated marine pilings
[56], and CCA-treated guard rail systems [57].

are recycled for energy compared to a slight increase in
GHG emissions when landfilled.
Each tie recycled for energy represents approximately
0.5% of the annual U.S. per capita GHG emissions and
fossil fuel usage. Thus, approximately 200 ties recycled
for energy will offset the GHG and fossil fuel impacts of
one typical US resident. If all ties replaced annually in the
US (approximately 20 million ties) are recycled for energy, their use would offset the GHG and fossil fuel use
equivalent to nearly 100,000 residents.
Utilization of dual treatment of ties should be promoted
and increased in high decay regions. A service life extension of 10 to 15 years is expected when using borate/
creosote dual treatment. The resulting impacts from the
use of borate/creosote dual treatment are more than offset
by the reduced impacts resulting from a longer service life.
Wider application of dual treatment of ties in high decay
regions will result in lower overall life cycle impacts.
Research evaluating the use of biodiesels as carriers of
oil-borne preservatives, such as creosote and pentachlorophenol, should be continued. Data are needed to
demonstrate both that biodiesel has lower impact indicators than fossil diesel, and that its use does not impact
service life of treated products. If supported by these data,
substitution of biodiesel for fossil oil may decrease the
need for fossil oil in preservative.
Landfill disposal should be minimized. The treated
wood industry and utilities should seek to minimize
releases of methane resulting from disposal of wood in
landfills in two ways: minimize disposal in landfills and if
disposal is necessary, encourage disposal in landfills
equipped with methane collection systems. Minimizing
disposal is especiallybeneficial, because it reduces use of
landfill capacity, reduces release of methane from landfills, and offsets fossil fuel use and GHG emissions with
renewable biogenic fuel use.
Production facilities should continue to strive to reduce energy inputs through conservation and innovation,
including sourcing materials from locations close to point
of treatment and use. Also, the use of biomass as an alternate energy source can reduce some impact category
values compared to the use of fossil fuel energy or electricity off the grid.

6.2. Recommendations
Recycling of ties to energy production should be supported
and increased.The LCA shows clear benefits to the impact
indicators considered, particularly fossil energy, GHG,
acidification, and ecotoxicity with the use of used ties as
an energy source and potential remains for increased reuse.
The fuel offset gained by recycling creosote-treated ties
for energy recovery is 20 times greater than energy
recovery from landfill disposal. Furthermore, offsets result in a significant decrease in GHG emissions when ties
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TREATED WOOD WASTE MANAGEMENT IN CALIFORNIA
AB 1353 Implementation Report, June 2011
Assembly Bill (AB) 1353 (Stats. 2004,
ch. 597), which took effect on January 1,
2005, was enacted to address “the unique
circumstances associated with the generation
and management of treated wood waste”
(TWW), a high-volume, relatively low-risk
hazardous waste. The law provides relaxed
management requirements and expanded
disposal options for TWW while ensuring that
TWW is managed in a way that is protective
of public health and the environment. Under
AB 1353, TWW may be disposed of either in
a hazardous waste landfill or in a compositelined portion of a solid waste landfill approved
to accept it by the appropriate Regional Water
Quality Control Board (RWQCB).

e

em1ca prese
wast may adve
urface water and gro

sing risks to human
·nvlronmenL

AB 1353 requires the Department of Toxic Substances Control (DTSC) to “prepare and post on its Web
site a report that makes a determination regarding the successful compliance with, and implementation of”
the law. DTSC has prepared this report to satisfy this requirement.

INTRODUCTION AND BACKGROUND
Wood treated with a chemical preservative for
protection against pests and environmental conditions
is called treated wood. Typically, treated wood is used
where ground or water contact is likely. Examples
include fence posts, sill plates, landscape timbers,
pilings, guardrails and decking. The intended use of
a particular treated wood product is a key factor in
determining the type of chemical preservatives to be
used for wood treatment. The preservative can include
one or more of the following constituents: arsenic,
chromium, copper, pentachlorophenol, or creosote.
When the treated wood has reached the end of its
usefulness, it is regarded as treated wood waste or
TWW. If TWW is not properly disposed of, the
chemicals it contains can contaminate surface water
and groundwater. This poses a risk to human health
and the environment.
Appendices
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However, California's hazardous waste facilities
lack the capacity to accommodate the volume of
TWW generated in the state each year. To address
the limited capacity of hazardous waste facilities,
California allows alternative disposal of some TWW
at composite-lined solid waste landfills.
While not all wood that has been treated and discarded
is hazardous waste, it is the responsibility of the waste
generator to make the determination. If the waste
generator concludes the wood is hazardous waste, the
material is classified as TWW and must be managed
under full hazardous waste management requirements
or under the Alternative Management Standards
(AMS) adopted by DTSC in regulations. This report
addresses only the management of TWW classified as
hazardous waste.
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IMPLEMENTATION OF AB 1353
Alternative Management Standards for TWW
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Figure 1. DTSC’s TWW Outreach Activities Timeline
(Click to enlar ge)

To implement AB 1353 and facilitate the safe and
economical disposal of TWW, DTSC adopted the
AMS regulations for TWW. The regulations, which
are found in chapter 34 of title 22 of the California
Code of Regulations, became effective on July 1,
2007. Their storage, accumulation, shipment, and
disposal requirements are tailored to the unique
risks posed during the handling, transportation,
and disposal of TWW. For example, the AMS
regulations provide alternative transportation and
record-keeping requirements that do not entail the
use of a uniform hazardous waste manifest and a
registered hazardous waste hauler.
Health and Safety Code section 25150.7, which
directed DTSC to adopt the AMS regulations, will
sunset on June 1, 2012. However, pursuant to the
law, the AMS regulations will remain operative
after that date. Since the regulations restate the
statutory requirements for managing TWW, these
requirements will remain in effect. However,
absent new legislative action, the requirement for
wholesalers and retailers of treated wood products
to post specified precautions for customers will
sunset with the TWW statute.
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Outreach and Education
Given the scope and broad applicability of the
TWW law and AMS regulations, DTSC launched
an ongoing outreach and education effort (Figure 1)
that includes:
• A web site specific to TWW regulatory
requirements, including a statewide TWW
landfill list;
• An email Listserv and telephone hotline;
• Fact Sheets and training videos for TWW
generators and handlers;
• Training classes and public workshops targeted
at various TWW stakeholder audiences;
• Newsletter articles;
• Presentations at major conferences;
• Education of generators and facility operators
in proper TWW management in the course of
compliance inspections;
• A treated wood sampling study; and
• Periodic surveys of solid waste landfills
approved to accept TWW on their willingness
to receive TWW.
TRACKING DISPOSAL AND GENERATION OF
TWW
The AMS regulations require TWW facilities,
including approved TWW landfills and transfer
stations, to electronically submit semi-annual reports
to DTSC. The reports are due January 30 and July 30
of each year. On July 1, 2007, DTSC launched the
Treated Wood Waste Tracking System (TWWTS)
to receive and analyze the reports. The TWWTS
database allows DTSC to evaluate the amount of
TWW received by approved facilities throughout
California, and to target its outreach efforts to improve
compliance.
TWW Disposal has Remained Constant Since
Tracking Began
Figure 2 summarizes the tonnage of TWW disposed
by businesses, households, and load-check programs
that manage TWW under the AMS regulations.
Consistently, the annual amount of TWW disposed
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of in California has fluctuated around 20,000 tons.
A relatively minor share of this amount is reported
by load-check programs (about 5 percent of total),
indicating that deliberate commingling or dumping
of TWW with other municipal solid waste prior to
disposal is a relatively uncommon occurrence. The
actual quantities of TWW disposed in California vary
depending on estimates from different sources and
assumptions. It is difficult to validate the quality of the
data in the TWWTS at this early stage of reporting and
tracking.
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Figure 3. Compar ison of TWW dispoal at hazardous
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Figure 2. Repor ted Volume of TWW Disposed in
Califor nia to TWWTS (Click to enlar ge)

Most TWW is Managed under the AMS Regulations
TWW managed according to the AMS regulations, and
disposed of in approved solid waste landfills, accounts
for more than 95 percent of California’s annual
tracked TWW disposal (Figure 3). The data show
that TWW generators are choosing to manage TWW
under the streamlined AMS regulations rather than
under full hazardous waste management requirements.
Since DTSC began tracking the disposition of TWW
in mid-2007, only a small fraction of the State’s TWW
has been shipped to a hazardous waste landfill or to an
out-of-state facility for disposal.

.,
Figure 4. Locations of approved TWW solid waste
landfills and tonnage repor ted to TWWTS, July 1,
2007–December 31, 2010 (Click to enlar ge)

1

Load-check program: Municipal landfill and transfer stations are required to conduct the load-check program to identify and separate
hazardous waste from a load of municipal wastes to prevent the acceptance of hazardous waste at a non-approved facility.
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Figure 4 identifies the locations of landfills
approved to receive TWW and their respective
TWW disposal volumes, from July 1, 2007 to
December 31, 2010. There are currently fortyfour (44) approved composite-lined solid waste
landfills in the State that accept TWW for disposal.
Since solid waste disposal of TWW began in 2005,
DTSC has not received report of releases to the
environment (verified by monitoring data from
landfills) from solid waste landfills approved to
accept TWW.

1

TWW GENERATION TRENDS

TWW Generation by Industry
Figure 6 illustrates that TWW is generated by a wide
range of businesses, both small and large, as well as by
government agencies and homeowners. The agriculture
and construction sectors are among the largest
generators of TWW on a regular basis. This TWW
generation industry breakdown ratio is comparable with
national and regional treated wood industry statistics.
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Figure 5. The number of non-household TWW
gener ator s by volume of TWW disposed
(Click to enlar ge)

DTSC has identified a number of trends in the generation
of TWW using TWWTS data. On average, about 300
unique non-household TWW generators are identified
in semi-annual reports submitted by TWW receiving
facilities (Figure 5). More than half of these generators
produced more than 10,000 pounds (approximately 5
tons) of TWW during a particular reporting period.

Figure 6. Aggregated TWW gener ation trend by
sector, July 1, 2007–December 31, 2010
(Click to enlar ge)

TWW Generation by County
Aggregated TWWTS data show the total tonnage of
TWW generated by businesses in each of California’s
58 counties since 2007 (Figure 7). The data show that
around 80 percent of TWW disposed of in California
since 2007 was generated within twelve counties.
These counties include both highly populated
industrial areas (e.g. Los Angeles) and areas where
agriculture is the prevailing commerce. Rural counties
where TWW generation is highest include grapegrowing regions; large quantities of out-of-service
grape stakes are generated by vineyards. The locations
of California’s TWW landfills (illustrated in Figure 4)
appear adequate and convenient to accommodate the
current demand for TWW disposal in counties.

2

Five other solid waste landfills are approved by their respective Regional Water Quality Control Boards to accept TWW but have
opted not to do so for the time being.
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Figure 7. The aggregated industr ial gener at ion of
TWW by county, July 1, 2007 – Dec 31, 2010
(Click to enlar ge)

Compliance with the AMS Regulations
To obtain baseline information about compliance with
AB 1353 and the AMS regulations, DTSC’s Enforcement and Emergency Response Program has inspected
a number of TWW generators and facilities. This
initial survey reveals that the rate of compliance by
TWW facilities is generally high. Generators of TWW
appear to have more compliance issues, however.

TWW Facilities’ Compliance
DTSC’s initial round of inspections found that TWW
facilities are generally in compliance with most AMS
regulatory requirements for storage and disposal
of TWW, as well as with reporting requirements.
Most commonly violated by TWW facilities was the
requirement to provide specific occupational safety and
health training to employees who handle TWW.
TWW Generators’ Compliance
Based on a very limited number of inspections, TWW
generators inspected by DTSC were found to have
more—and more serious—violations, some of which
posed potential threats to the environment and/or public
health. Examples include: resizing TWW in a manner
that may cause a release to the environment; failure
to store TWW properly to protect against run-on and
run-off; commingling TWW with non-TWW; failure to
submit a notification to DTSC (required for generators
of > 10,000 pounds of TWW in a calendar year); and
failure to provide required staff training.
In the course of these initial inspections, DTSC has
taken the opportunity to educate handlers and facility
operators in proper TWW management practices.
Where serious violations have been observed, DTSC
has initiated formal enforcement.

CONCLUSIONS
Since the AMS took effect on July 1, 2007, there has been a notable increase in the volume of TWW
received by approved TWW landfills, and in the total amount of TWW handled. Both the capacities
and locations of California’s TWW landfills appear adequate to meet the current demand for TWW
disposal. Together, these data suggest the rate of compliance with the TWW law and AMS regulations is
relatively high and continues to increase.
DTSC’s data collection and compliance inspections have shown that the TWW Alternative Management
Program is on track and the regulated community has improved compliance with AMS to manage TWW
properly and effectively. DTSC will continue working with the regulated community and other stakeholders
to improve compliance with the AMS regulations for TWW.
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Figure 1. DTSC’s TWW Outreach Activities Timeline
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California Environmental Protection Agency
D E PARTMENT OF TOXI C SUB STA N C E S C O N T RO L
Figure 2. Repor ted Volume of TWW Disposed in Califor nia to TWWTS
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Figure 3. Compar ison of TWW Disposal at Hazardous Waste Landfills and Out-of-State
Landfills ver sus Non-Hazardous Waste Landfills
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Figure 4. Locations of Approved TWW Solid Waste Landfills and Tonnage Repor ted to TWWTS,
July 1, 2007 – December 31, 2010
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Figure 5. The Number of Non-household TWW Gener ator s by Volume of TWW Disposed
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Figure 6. Aggregated TWW Gener ation Trend by Sector,
July 1, 2007 – December 31, 2010
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Figure 7. Aggregated Industr ial Gener ation of TWW by County,
July 1, 2007 – December 31, 2010
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Appendix G – Treated Wood Waste Implementation of Senate Bill 162
(2015)
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ACRONYMS AND ABBREVIATONS
AB

Assembly Bill

AMS

Alternative Management Standards

Cal/OSHA

California Department of Industrial Relations, Division of Occupational Safety and Health

CUPA

Certified Unified Program Agency

DTSC

Department of Toxic Substances Control

ERP

Enforcement Response Policy

FIFRA
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Household Hazardous Waste Collection Facility
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Resource Conservation and Recovery Act
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Regional Water Quality Control Board
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SW Facility

Solid waste transfer stations and load check program facilities

TWW

treated wood waste
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EXECUTIVE SUMMARY
Senate Bill 162 (2015) requires the Department of Toxic Substances Control (DTSC) to prepare a
comprehensive report on rates of compliance with the Alternative Management Standards (AMS) for
Treated Wood Waste (TWW). To meet this requirement, the DTSC conducted 126 compliance inspections of
TWW generators and disposal facilities in California. In addition, responses to treated wood waste surveys
from Household Hazardous Waste Collection Facilities (HHWCF), Certified Unified Program Agencies (CUPA),
Solid Waste Transfer Stations and Load Check Program Facilities (SW Facility) were evaluated. DTSC’s
evaluation and conclusions on rates of compliance with the AMS for TWW are discussed in this report.
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Section 1
INTRODUCTION
Wood treated with a chemical preservative for protection against pests and environmental conditions is
called treated wood. Typically, treated wood is used where ground or water contact is likely. Examples of
treated wood include: fence posts, railroad ties, utility poles, landscape timbers, pilings, docks, piers,
guardrails, and decking. The intended use of a treated wood product is a key factor in determining the type
of chemical preservatives to be used for wood treatment. Common treated wood preservatives include one
or more of the following constituents: arsenic, chromium, copper, pentachlorophenol, and creosote.
TWW is defined in regulation and regulated by the Alternative Management Standards (AMS, Appendix A)
for TWW (California Code of Regulations (Cal. Code Regs.), Title 22, Division 4.5, Chapter 34, Section
67386.1 et seq.; see 33 A). TWW is defined by the regulations as wood waste that meets all of the following:
1. a hazardous waste;
2. a hazardous waste solely due to the presence of a preservative that is registered in
accordance with the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA; 7 U.S.C. §136
et seq.) for use as a wood preservative; and
3. is not subject to regulation under the federal Resource Conservation and Recovery Act (RCRA).
When preservative-treated wood has reached the end of its service life, it is considered TWW. If TWW is not
properly disposed, the chemicals it contains can leach out of the wood and contaminate surface water and
groundwater. This can pose a potential risk to human health and the environment.
Not all wood that is treated with a preservative and discarded is hazardous waste. If, by knowledge or
testing, a generator concludes that treated wood is a hazardous waste, it is the generator’s responsibility to
classify it as TWW and to manage it either under full hazardous waste management requirements or under
the AMS. This report addresses only TWW that is managed under the AMS.
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1.1

Senate Bill 162

Senate Bill 162 (SB 162, 2015; see Appendix B) requires DTSC to conduct a comprehensive evaluation of
compliance with the standards adopted and to submit a report to the Legislature on its findings by
January 1, 2018. In addition, DTSC is required to post this report on its website, and to provide a copy to the
appropriate policy committees of the Legislature.
Senate Bill 839 (2016) extended the date for DTSC to prepare and post the report on its website and provide
it to the appropriate policy committees of the Legislature to July 1, 2018. On July 1, 2016, DTSC received the
appropriation to start the project with scoping and information collection beginning in December 2016.

1.2

Regulatory History

Below is a brief history of TWW-related variances, statutes, and regulations.
Variances
TWW that fails a toxicity characteristic has always been required to be managed as a hazardous waste.
Dating back to 1981, DTSC and its predecessors issued variances for the management of TWW to multiple
companies. During the 1980s and 1990s, DTSC identified various issues with the variances, including:
•
•
•
•

Variances were granted without expiration dates.
Companies used variances inappropriately by extending variance conditions to customers.
Variances potentially conflicted with federal and state laws for TWW that exhibited a RCRA toxicity
characteristic.
Some variances were rendered invalid due to a utility exemption enacted in 1996 (Health and
Safety Code §25143.1.5).

In 2003, DTSC issued termination letters to all the companies that were issued variances for TWW
management.
Statutes
Health and Safety Code Section 25143.1.5 was enacted in 1995 (Assembly Bill [AB] 1965). This section
exempts TWW removed from electric, gas, or telephone service from hazardous waste requirements if it is
not a hazardous waste under RCRA and is disposed of in an approved landfill.
Health and Safety Code, sections 25150.7 and 25150.8 were enacted in 2004 (AB 1353). These sections
require TWW to be managed as hazardous waste in California due to the chemicals used as preservatives to
treat the wood. Section 25150.7 included a set of interim management standards that governed the
management and disposal of TWW.
When enacted in 2004, these statutes required DTSC to prepare a report regarding compliance with, and
implementation of, the TWW statute, and to publish its report in June 2011 (Treated Wood Waste
Management in California, AB 1353 Implementation Report, June 2011). That report was based on
information available after the AMS regulations were adopted in 2007, as well as compliance information
gathered from a very limited number of TWW facility inspections conducted.
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Regulations
Based on AB 1353 (2004) requirements, DTSC adopted the final regulations to establish an alternative
regulatory structure for the management and disposal of TWW. DTSC adopted AMS regulations on July 1,
2007. Without the AMS, TWW was required to be managed as hazardous waste, placing an increased
burden on the regulated business community and public.
Under AB 1353, TWW may be disposed of in a hazardous waste landfill or in a composite-lined portion of a
solid waste landfill approved by a state Regional Water Quality Control Board (RWQCB). The AMS
regulations require TWW facilities, including approved TWW landfills and transfer stations, to electronically
submit semiannual reports to DTSC. The reports are due January 30 and July 30 of each year. On July 1,
2007, DTSC launched the Treated Wood Waste Tracking System (Tracking System) to receive these reports.

1.3

Project Approach

DTSC was appropriated funds in July 2016 to carry out the requirements of SB 162. In December 2016, this
project was transferred to the Enforcement and Emergency Response Division. Four Environmental
Scientists were hired in February and March of 2017 to work on this project. This staff consisted of three
Environmental Scientists and one Senior Environmental Scientist (Specialist). DTSC started inspections on
July 1, 2017 and prior to that, completed the following tasks:
•
•
•

•
•
•

•

•
•
•

Completed all field work certification requirements.
Developed an Inspection Checklist (see Appendix C).
Hosted a webinar on the requirements of SB 162 where representatives of the Western Wood
Preservers Institute presented an overview of treated wood manufacturing, treatment, uses, codes,
appearances, and the benefits of treated wood.
Evaluated the TWW Tracking System database, which organizes TWW facility semiannual reports
and TWW handler reports.
Reviewed RWQCB orders and waste discharge requirements issued to approved landfills.
Used 2016 data from the TWW Tracking System as a baseline for determining the universe of TWW
facilities and TWW generators (25 percent of facilities and generators were selected for inspection
as required by SB 162).
Identified a TWW universe of 44 TWW facilities and 444 TWW generators based on 2016 Tracking
System data (the 25 percent inspection requirement in SB 162 equated to inspecting 11 TWW
facilities and 111 TWW generators).
Used 2017 semiannual reports to select individual sites for inspection.
Completed five TWW inspections from May to July 2017.
Identified two environmental justice-related inspections for inclusion in the TWW inspection
schedule.

Differences between initial inspection goals and final inspection numbers
Prior to beginning inspections, DTSC relied on the semiannual reports to identify TWW generators for
inclusion in this project. DTSC initially planned to inspect 12 TWW facilities and 111 TWW generators, for a
total of 123 inspections. DTSC began TWW inspections in May 2017. During initial inspections, it was found
that data in the Tracking System did not accurately identify the original generator of TWW shipments.
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The following scenarios were encountered during initial TWW generator inspections:
a) some TWW generators were actually transporters, contractors or subcontractors to the original
generator;
b) in some cases, the TWW generator address identified in the Tracking System turned out to be
residential or not an active TWW management site.
Due to these inconsistencies in the TWW Tracking System, DTSC conducted more TWW facility inspections.
TWW inspections were completed in February 2018. The team ultimately inspected 36 TWW facilities and
90 TWW generators/non-facilities (sites that were thought to be TWW generators, but instead were either
transporters or contractors to the original generator), for a total of 126 inspections.
In response to increased facility inspections, TWW inspectors enforced AMS regulations to ensure that
facilities entered accurate TWW generator information into the TWW Tracking System. This enforcement
resulted in TWW facilities providing more accurate TWW generator information which will improve current
data, future evaluation of data and proper identification of TWW facilities for future inspections.
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Section 2
RATES OF COMPLIANCE
2.1

Inspections and Enforcement

DTSC developed a TWW Inspection Checklist (TWW Checklist; see Appendix C) for documenting compliance
and violations resulting from inspections. A copy of the TWW Checklist was provided to site owners or
operators at the conclusion of each inspection. The TWW Checklist organized the AMS by listing each
applicable section of regulation. DTSC staff categorized violations under the following AMS sections:
•
•
•
•
•
•
•
•
•

Section 67386.3 – Prohibited Activities
Section 67386.5 – Labelling
Section 67386.6 – Accumulation
Section 67386.7 – Offsite Shipments
Section 67386.8 – Tracking Shipments
Section 67386.9 – Notification
Section 67386.10 – Treatment
Section 67386.11 – Disposal
Section 67386.12 – Training

Sections 67386.1, 67386.2, and 67386.4, titled Scope, Applicability, and Definitions respectively, were not
included because these sections outline the scope of jurisdiction over TWW and the applicable definitions.
TWW inspections were conducted throughout the state. Figures 1 and 2 show the inspection locations for
TWW facilities and TWW generators/non-facilities, respectively.
DTSC has the following two policies that guide inspections and enforcement of hazardous waste statutes
and regulations: DTSC Policy for Conducting Inspections (DTSC-OP-0005) and DTSC Enforcement Response
Policy ([ERP] DTSC-OP-0006).
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DTSC chooses the appropriate enforcement options based upon the circumstances of each case and the
potential of the selected option to promote compliance. A brief definition of the statutory classes of
violations is provided below:
Class I: A deviation from the requirements of this chapter (HSC Chapter 6.5, Division 20), or any regulation,
standard, or requirement that represents a significant threat to human health or safety or the environment
because of the volume of the waste, the relative hazardousness of the waste, or the proximity of the
population at risk. Class I violation examples are provided in the ERP.
Class II: A deviation of this chapter (HSC Chapter 6.5, Division 20) that is not a class I violation. Examples of
class II violations are provided in the ERP.
Minor: A subset of class II violations.
The definitions above have been kept brief and simple and are intended to provide a general reference to
DTSC enforcement-related terms found in this report.
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2.2

Compliance

2.2.1 Facilities
TWW facilities include approved landfills, transfer stations, and load check programs. Figures 3, 4, and 5
show the following: overall compliance; violations by class (i.e., I, II and minor); and violations by regulation
section.
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Figure 3: Facilities – overall compliance status as of February 28, 2018
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Figure 4: Facilities – violations by class
(Note: No class I violations were detected)
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Figure 5: Facilities – violations by regulation section (Note: No
prohibited activity or offsite shipment violations were detected)
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2.2.2 Generators/Non-Facilities
Figures 6, 7, and 8 show the following statistics for generators/non-facilities: overall compliance; violations
by class; and violations by regulation section. (As discussed previously, the term “non-facilities” is used in
this report to refer to inspection sites that were thought to be TWW generators, but instead were either
transporters or contractors to the original generator.)
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Figure 6: Generators/non-facilities: Overall compliance status as of February 28, 2018
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Figure 7: Generators/non-facilities: Violations by class
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2.2.3 Consolidated Data
Figures 9, 10, and 11 consolidate the previous sets of data for both TWW facilities and generators/nonfacilities, showing rates of overall compliance, violations by class, and violations by regulation section.

70
60

60

50

45

40
30
20
10

7

14

0
Not Compliant

In Compliance

Inactive

Pending

Figure 9: Overall compliance status as of February 28, 2018
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2.3

Evaluation of Compliance Rates

DTSC found a high noncompliance rate with the AMS. The most frequently cited violations were: lack of
personnel training specific to TWW handling; inadequate accumulation area labeling; failure to submit
generator notifications; providing incomplete or incorrect information in semiannual reports; and allowing
TWW to come in contact with the ground.
The most commonly cited violation was the lack of personnel training specific to TWW handling. This
violation was due to failure to include specific TWW training in a health and safety plan or injury and illness
prevention plan.
Labeling violations primarily were due to TWW accumulation areas “not clearly defined” with a label
identifying the area. In cases where the designated area was labeled, the label frequently did not include an
accumulation date, as required by the AMS.
Many TWW generators were unaware of the written notification required for generating 10,000 pounds or
more of TWW in a calendar year. In some of those cases, generators that routinely exceeded the
notification limit failed to submit notifications over a course of multiple years. In other cases, some TWW
generators that infrequently exceeded the notification limit failed to submit the notification for an isolated
year.
Deficiencies in semiannual reports were a common occurrence at TWW facilities. TWW-approved landfills
often submitted incomplete or incorrect semiannual reports because they did not include the originating
TWW generator’s information or mistakenly provided another TWW handler’s information.
Storing TWW in contact with the ground violates multiple sections of the AMS. TWW handlers often
indicated that, because the preserved wood’s intended use was to be in contact with the ground (e.g.,
railroad ties and agricultural stakes), the TWW could be stored in contact with the ground prior to disposal.
Based on discussions with TWW handlers during inspections, DTSC believes that most of these
noncompliance issues are due to lack of:
•
•
•

regular inspections
enforcement
training or outreach

Although handlers failed to meet the TWW management requirements mentioned above, they were
generally aware of the overall intent of the AMS. For example, inspectors cited few violations involving the
prohibited treatment of TWW because handlers generally understood that incineration and grinding of
TWW is prohibited. In addition, handlers typically knew that TWW could only be disposed at either a Class I
Hazardous Waste Landfill or a composite-lined portion of a solid waste landfill. TWW-approved solid waste
landfill operators were aware of the waste discharge requirements authorized by their respective RWQCB.
These landfills actively promoted their approved status and handlers were generally aware of these
destinations and complied with disposal requirements. Overall, it appears that TWW is being disposed of in
approved landfills.
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An area of concern identified during some of the TWW inspections is the issue of used railroad ties and their
resale or reuse as landscaping material. In order to qualify for resale or reuse, TWW generators must use
their best knowledge to determine whether the railroad ties are hazardous waste. Without knowledge,
TWW generators must conduct testing of the waste to make a hazardous waste determination.
To determine if railroad ties consistently qualified as a hazardous waste, DTSC’s Environmental Chemistry
Laboratory completed its own sampling effort and reported on the hazardous characteristics of treated
wood lumber and out-of-service railroad ties in 2008 (Environmental Chemistry Laboratory Report; see
Appendix E). Based on this limited analytical data, the ECL Report indicated that lumber treated with
ammonium copper quaternary or copper azole failed the California (i.e., non-RCRA) hazardous characteristic
of toxicity for total metals, soluble metals, and aquatic fish bioassay. The ECL Report also identified railroad
ties preserved with creosote and made from Douglas fir as failing the characteristic of toxicity (making them
hazardous waste), but ties preserved with creosote and made of oak did not fail the characteristic of
toxicity.
Variables that can complicate making a TWW hazardous waste determination include: length of service life;
exposures to diverse environmental conditions; chemical constituent concentrations; and stage of wood
decomposition. Acceptable sampling methods and sampling frequencies for TWW generators need to be
established. The absence of a hazardous waste determination and acceptable or approved sampling
methods makes it difficult to support potential violations.
Rates of Injuries
SB 162 requires this report to include the rate of compliance and injuries associated with handling TWW
based on departmental inspections of TWW generator sites and TWW disposal facilities. During TWW
inspections, DTSC staff inquired about injuries and none of the TWW handlers identified TWW-related
injuries. At the beginning of this project, DTSC researched its own statutory and regulatory authority
regarding the reporting of injuries related to hazardous waste in general, and specifically to TWW. DTSC
noted that CCR, Title 22, Section 67386.12 requires personnel training, but not the reporting of injuries
related to hazardous waste. DTSC consulted with its Industrial Hygienists and with an Associate Safety
Engineer at California’s Department of Industrial Relations, Division of Occupational Safety and Health
(Cal/OSHA). DTSC concluded that injury reporting requirements are under the jurisdiction of Cal/OSHA. For
this reason, was not qualified to acquire data on injuries related to TWW.
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Section 3
HOUSEHOLD TWW SURVEYS
3.1

Survey Approach and Responses

Pursuant to SB 162, DTSC was tasked with assessing how households are currently handling, transporting,
and disposing of TWW. To collect this information, DTSC created three surveys. The surveys were sent out
to: 1) Household Hazardous Waste Collection Facilities (HHWCFs); 2) Certified Unified Program Agencies
(CUPAs); and 3) Solid Waste Transfer Stations and Load Check Program Facilities (SW Facilities).
DTSC sent surveys specific to each of the above identified entities. To promote the overall response rate,
each survey was designed to be completed within five to 10 minutes. The cover emails, surveys, and
responses are available for review in Appendix D. Surveys were submitted to recipients by email and
responses were collected over a two-week period. The number of recipients, survey responses, and the
percentage of responses, are summarized in the table below:
Surveys
Number of Recipients
Number of Responses
Percent Response
HHWCFs
31
25
80
CUPAs
86
32
37
SW Facilities
732*
134
18
* This number includes all California Department of Resources Recycling and Recovery-permitted SW Facilities; many of
these facilities do not include solid waste transfer facilities and solid waste load check programs.

3.2

Survey Conclusions

Summarized below are the responses provided by survey recipients:
HHWCF: Survey responses indicated that a majority (72 percent) of responders do not accept TWW at their
respective collection facility. Of the collection facilities that do not accept TWW, 43 percent indicated that
the nearest facility that accepts TWW is located more than 10 miles away, and 13 percent indicated that the
nearest facility that accepts TWW is located more than 50 miles away.
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CUPAs: CUPAs were surveyed on the frequency that households are observed improperly disposing of
TWW. Feedback largely indicated that observed illegal disposal by households was infrequent, occurring
less than once a month in approximately 88 percent of responses. However, the other 12 percent stated
that households were observed improperly disposing of TWW more than five times a month. Many CUPAs
reported that they do not regulate households in their jurisdictions. DTSC will review the survey results and
may gather additional information to determine whether there is a discernable trend or commonality to the
household disposals.
SW Facilities: Survey responses indicated that a majority (76 percent) of responders do not accept TWW at
their facilities. Of these facilities that do not accept TWW, 50 percent indicated that the nearest facility that
accepts TWW is located more than 10 miles away, and 9 percent indicated that the nearest facility that
accepts TWW is located more than 50 miles away.
Conclusions
Some of the responses from all three survey groups included written comments. These written comments
predominantly identified a need for more:
•
•

public awareness of TWW regulations
disposal options (i.e., approved landfills and transfer stations)

Particular to the need for more disposal options, DTSC suggests that this concern is supported by the high
percentage of HHWCF and SW Facility survey responders that do not accept TWW, and by the distances
(greater than 10 miles) to travel to the nearest facility that accepts TWW.
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Section 4
CONCLUSIONS
The following section identifies conclusions specific to TWW-related statutes identified by the TWW team,
which are hyperlinked for reference to the specific text.

4.1

Statutes

Health and Safety Code Section 25143.1.5: This section exempts wood waste (such as poles, pilings, fence
posts, support timbers, and other lumber treated with a preservative and used in electric, gas, or
telephone service) from the requirements of this chapter (HSC Chapter 6.5). This exemption is available if
certain conditions are met, which include disposal to an approved landfill.
Conclusion: This exemption was provided to minimize or eliminate the cost of generator fees and disposal
costs for TWW generated by utility companies. The exempted TWW is still required to be disposed of in an
approved landfill, so there are no cost savings on disposal fees; however, the utilities are not required to
pay generator fees. This statutory exemption potentially allows for TWW to be stored in contact with the
ground, exposed to precipitation and run-on and run-off, and reused for unintended purposes. An equitable
regulatory approach would be to apply the AMS to all TWW generators, irrespective of industry.

4.2

Compliance Summary

From May 2017 to February 2018, 126 inspections of TWW facilities and generators conducted throughout
the state indicate a high noncompliance rate with the AMS for TWW. Approximately 60 percent of the
inspections conducted resulted in citations of one or more violations (seven class I, 68 class II, and 69
minor).
The most frequently cited violations were: lack of personnel training specific to TWW handling, inadequate
accumulation area labeling, failure to submit generator notifications, providing incomplete or incorrect
information in semiannual reports, and allowing TWW to come in contact with the ground.
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Based on discussions with TWW handlers during inspections, most noncompliance issues appear to be due
to the lack of regular inspections, enforcement, and training or outreach. During inspections, DTSC
inspectors inquired about TWW-related injuries but ultimately, DTSC does not have the jurisdiction to
inquire about workplace injuries.
Although handlers failed to meet the TWW management requirements identified above, handlers were
generally aware of the overall intent of the AMS. TWW handlers typically knew that TWW could only be
disposed at either a Class I Hazardous Waste Landfill or a composite-lined portion of a solid waste landfill.
These landfills actively promoted their approved status and handlers were generally aware of these
destinations and complied with disposal requirements. Overall, it appears that TWW is being disposed of in
approved landfills.
Household TWW Survey results indicate the need for increased public awareness and more authorized
disposal sites. This is supported by the high percentage of HHWCF and SW Facility survey responders that
do not accept TWW, and by the distances (more than 10 miles) to travel to the nearest facility that accepts
TWW.
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APPENDIX A
Treated Wood Waste
Alternative Management Standards
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TEXT OF FINAL REGULATIONS
Alternative Management Standards for Treated Wood Waste – R-2005-04
§66261.9.5. Requirements for Treated Wood Waste
Treated wood waste as defined in section 67386.4 when managed as specified in
chapter 34 is exempt from the management requirements of chapter 12 through 20.
NOTE: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code.
Reference: Section 25150.7, Health and Safety Code.

Appendix XII of the California Code of Regulations
title 22, division 4.5, chapter 11.
Amended Appendix XII and inserted the new California Waste Code for Treated Wood
Waste. California Waste code 614 has been inserted both in numerical and alphabetical
order within the existing section.
***
(b) List of California Hazardous Waste Codes arranged in numerical order:
***
614

Treated wood waste

***
(c) List of California Hazardous Waste Codes arranged alphabetically within each
numbered category in this subdivision:
***
614

Treated wood waste

***
NOTE: Authority cited: Sections 25150 and 58012, Health and Safety Code. Reference:
Sections 25117.9, 25122.7, and 25150, Health and Safety Code.
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Chapter 34. Alternative Management Standards for Treated Wood Waste
§ 67386.1

Scope

(a) This chapter provides an alternative set of management standards in lieu of the
requirements for hazardous waste pursuant to articles 6, 6.5, and 9, chapter 6.5,
division 20, Health and Safety Code, and chapters 12, 13, 14, 15, 16, 18, and 20 of this
division for a person managing treated wood waste (TWW). All other chapters of this
division, and section 66264.101, chapter 14, division 4.5, title 22, apply to persons
managing TWW.
(b) Nothing in this chapter is a limitation on the power of this or any other governmental
agency to adopt or enforce additional requirements related to the management of TWW.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7, Health and Safety Code.

§ 67386.2

Applicability

(a) The alternative management standards of this chapter apply only to wood waste that
meets all of the following:
(1) is a hazardous waste pursuant to chapter 11 of this division;
(2) is a hazardous waste solely due to the presence of a preservative in or on the
wood that is registered in accordance with the Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA) for use as a wood preservative; and
(3) is not subject to regulation as a hazardous waste under the federal Resource
Conservation and Recovery Act (RCRA).
(b) The alternative management standards of this chapter do not apply to wood waste
exempted from hazardous waste management standards pursuant to Health and Safety
Code section 25143.1.5.
(c) The following wood wastes are not eligible for the alternative management standards
of this chapter:
(1) wood waste that is hazardous due to the presence of coatings, paint, or other
treatments that are not registered in accordance with FIFRA for use as a wood
preservative; or
(2) wood waste when designated to be burned.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25143.1.5, 25150.7 and 25150.8, Health and Safety Code.
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§ 67386.3

Prohibited Activities

(a) TWW managed in accordance with the alternative management standards of this
chapter shall not be:
(1) burned;
(2) scavenged;
(3) commingled with other waste prior to disposal, if previously segregated;
(4) stored in contact with the ground;
(5) recycled, with or without treatment, except as provided for in subsection (c)
(6) treated except in compliance with section 67386.10; and
(7) disposed to land except in compliance with section 67386.11.
(b) Any label or mark that identifies the wood waste as TWW shall not be intentionally
removed, obliterated, defaced, or destroyed prior to disposal in a landfill.
(c) TWW may be recycled only by reuse pursuant to conditions specified in (1) – (3) of
this subsection. During reuse, the TWW is not subject to sections 67386.5 through
67386.11. TWW may only be reused when all of the following apply:
(1) reuse is onsite;
(2) at the time of reuse, reuse is consistent with a FIFRA approved use of the
preservative with which the TWW has been treated; and
(3) prior to reuse, the TWW is handled in compliance with all applicable
management standards of this chapter.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.4

Definitions

The definitions set forth in section 66260.10 of this division shall apply unless otherwise
defined. The following definitions shall apply to the terms used in this chapter:
“Agent” means a person hired by a generator for the removal, collection, or
transportation of TWW.
“Class 1 hazardous waste landfill” means a landfill as defined in section 66260.10,
which is also authorized as part of a permitted facility as defined in section 66260.10.
"Composting Facility" means a facility that produces compost as defined in Public
Resources Code, section 40116 and is authorized to operate pursuant to division 30 of
Public Resources Code (commencing with § 40000).
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"Gasification Facility" means a facility that utilizes a gasification process as defined in
Public Resources Code, section 40117 and is authorized to operate pursuant to division
30 of Public Resources Code (commencing with § 40000).
"Limited Volume Transfer Operation" means an operation that receives less than 60
cubic yards, or 15 tons of solid waste per operating day for the purpose of storing the
waste prior to transferring the waste to another solid waste operation or facility and
which does not conduct processing activities, but may conduct limited salvaging
activities and volume reduction by the operator and is authorized to operate pursuant to
division 30 of Public Resources Code (commencing with § 40000).
“Resizing” means the minimal cutting, breaking, or sawing, but does not include planing,
grinding, chipping, sanding, shredding, mulching, or other mechanical handling or any
other treatment.
"Small Volume Construction and Demolition/Inert (CDI) Debris Processing Operation"
means a site that receives less than 25 tons of any combination of construction and
demolition debris and Type A inert debris per operating day for the purposes of storage,
handling, transfer, or processing that is authorized to operate pursuant to division 30 of
Public Resources Code (commencing with § 40000).
"Solid Waste Landfill" means a facility as defined in Public Resources Code, section
40195.1 that is authorized to operate pursuant to division 30 of Public Resources Code
(commencing with § 40000).
"Transfer or Processing Station" means a facility as defined in Public Resources Code,
section 40200 that is authorized to operate pursuant to division 30 of Public Resources
Code (commencing with § 40000).
"Transformation Facility" means a facility that utilizes a transformation process as
defined in Public Resources Code, section 40201 and is authorized to operate pursuant
to division 30 of Public Resources Code (commencing with § 40000).
‘‘Treated wood’’ means wood that has been treated with a chemical preservative for
purposes of protecting the wood against attacks from insects, microorganisms, fungi,
and other environmental conditions that can lead to decay of the wood and the chemical
preservative is registered pursuant to the Federal Insecticide, Fungicide, and
Rodenticide Act (7 U.S.C. § 136 and following).
“Treated Wood Waste” means a waste that meets the requirements of section
67386.2(a).
“TWW” means “Treated Wood Waste.”
“TWW approved landfill” means either a class 1 hazardous waste landfill, or a
composite-lined portion of a solid waste landfill unit that meets all requirements
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applicable to disposal of municipal solid waste in California after October 9, 1993, and
that is regulated by waste discharge requirements issued pursuant to division 7
(commencing with § 13000) of the Water Code for discharges of designated waste, as
defined in section 13173 of the Water Code, or treated wood waste and that is in
compliance with this chapter.
“TWW facility” means either:
(a) a solid waste landfill, as defined in this section, that is in compliance with this
chapter; or
(b) a transfer or processing station, as defined in this section, that is in
compliance with this chapter; or
(c) a gasification facility, as defined in this section, that is in compliance with this
chapter; or
(d) a TWW approved landfill, as defined in this section, that is in compliance with
this chapter; or
(e) a class 1 hazardous waste landfill; or
(f) Small Volume Construction and Demolition/Inert (CDI) Debris Processing
Operation, as defined in this section, that is in compliance with this chapter; or
(g) Limited Volume Transfer Operation, as defined in this section, that is in
compliance with this chapter.
TWW Facility shall not include composting facilities, or transformation facilities.
“TWW handler” means a person who generates, handles, collects, processes,
accumulates, stores, transfers, transports, treats, recycles, or disposes of TWW.
“Unit” means a pile, stack, container, bundle, or other discernable aggregation of TWW
for purposes of this chapter.
“Wood waste” means all waste timber products and failed timber products including
solid sawn lumber and engineered wood products, offcuts, shavings and sawdust that
meet the definition of “waste” pursuant to Health and Safety Code section 25124.
“Wood Waste” does not mean forest residues, green waste, or garden waste materials
such as branches, bushes and tree stumps.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code; Sections 40116, 40117, 40195.1,
40200, and 40201, Public Resources Code; and Section 13173 Water Code.

§ 67386.5

Labeling

(a) TWW generated, accumulated, stored, or transported within California shall be
clearly marked and visible for inspection. The person managing the TWW shall ensure
that each unit and/or area designated for accumulation of TWW is labeled. The area
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designated for accumulation of TWW shall be clearly identified and used solely for the
accumulation of TWW.
(b) In order to clearly identify the nature of the waste to the receiving party and/or any
observer, the TWW shall be labeled or marked with the following:
“TREATED WOOD WASTE –Do not burn or scavenge.
TWW Handler Name and Address:

____________

____________________________

____________

Accumulation Date:

____________”.

(c) The TWW handler shall ensure that labels are maintained in compliance with the
requirements of subsections (a) and (b) during transport.
(d) TWW accumulated for a period not to exceed thirty (30) days by a household at the
site of generation in compliance with the requirements of section 67386.6 is exempt
from the labeling requirements of this section.
(e) TWW, generated by a household, while being self-transported to an approved TWW
facility is exempt from the labeling requirements of this section if the TWW is identified
to the TWW facility as TWW.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.6

Accumulation

(a) TWW shall be maintained in a manner that prevents unauthorized access and
minimizes release to the environment.
(1) Unauthorized access shall be prevented by means of visual control or a
physical barrier when not under the direct control of the person responsible for
the TWW.
(2) The TWW shall be accumulated in a manner that is protected from run-on
and run-off, and placed on a surface sufficiently impervious to prevent, to the
extent practical, contact with and leaching to soil or water, which may be
accomplished by one of the following:
(A) Block and Tarp:
The TWW may be accumulated when all the following requirements are
met;
1. TWW is elevated to prevent contact with the soil and to protect
from reasonably foreseeable run-on;
2. TWW is covered to protect from precipitation; and
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3. TWW is accumulated no longer than 90 days from the date the
TWW is generated or received from another handler.
(B) Containerize:
The TWW may be accumulated in containers no longer than one year
from the date the TWW is generated or received from another handler.
The containers shall be;
1. designed, constructed, maintained, filled, its contents so limited,
and closed, so that under conditions normally incidental to
handling, there will be no identifiable release of TWW materials or
its constituents to the environment;
2. water-resistant if exposed to precipitation, run-on or run-off under
reasonably foreseeable conditions; and
3. transported to a TWW facility within 90 days of being filled to
capacity.
(C) Storage Building:
The TWW shall be accumulated no longer than one year from the date the
TWW is generated or received from another handler in a structurally
sound building with a water-resistant floor designed to prevent the
movement of water into or out of the building.
(D) Containment Pad:
The TWW may be accumulated no longer than 180 days from the date the
TWW is generated or received from another handler on a containment
surface and all the following requirements are met;
1. TWW does not contact soil;
2. TWW is protected from reasonably foreseeable run-on;
3. TWW is covered to protect from precipitation; and
4. TWW managed in accordance with this subsection may be
accumulated uncovered if the containment surface is designed and
operated to contain all precipitation and the resulting water is
managed in accordance with all applicable laws and regulations.
(E) Other:
The TWW may be accumulated no longer than 90 days from the date the
TWW is generated or received from another handler in any other manner
in which the TWW handler can clearly demonstrate that the TWW is
protected from run-on and run-off, and placed on a surface sufficiently
impervious to prevent, to the extent practical, contact with and leaching to
soil or water.
(b) Except as provided in subsection (c), in no case shall TWW be accumulated for
more than one year from the date of generation or the date received from another
handler.
(c) A handler may accumulate TWW for longer than one year from the date the TWW is
generated or received from another handler, if the accumulation is solely for the
purpose of accumulation of quantities of TWW necessary to facilitate disposal pursuant
to section 67386.11. However, the handler bears the burden of proving that the
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accumulation was solely for the purpose of accumulation of quantities of TWW
necessary to facilitate proper disposal.
(d) A person who accumulates TWW shall be able to demonstrate the length of time the
TWW has been accumulated from the date it becomes a waste or is received.
(e) TWW generated incidental to the maintenance of a household and accumulated by
the resident of the household at the site of generation is exempt from the accumulation
requirements of this section if all of the following requirements are met;
(1) TWW is not physically altered except as provided in section 67386.10; and
(2) TWW is accumulated no longer than thirty (30) days.
(f) TWW generated incidental to the operation of a business accumulated at the site of
generation for a period not to exceed thirty (30) days is exempt from the accumulation
requirements of this section if:
(1) TWW is not physically altered except as provided in section 67386.10; and
(2) the business accumulates no more than 1,000 pounds of TWW.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.7

Offsite Shipments

(a) Except as provided in subsection (c), a TWW handler is prohibited from sending or
taking TWW to a place other than a TWW facility, or a TWW approved landfill.
(b) Prior to sending a shipment of TWW to another TWW handler, the originating
handler shall ensure that the receiving handler agrees to receive the shipment.
(c) A TWW handler who initially collects TWW at a remote site may transport that TWW
to a consolidation site operated by the generator if all the following conditions are met;
(1) the TWW is transported by the generator, employees of the generator or by
the generator’s agent;
(2) a shipping document containing all of the following information accompanies
the TWW while in transport;
(A) the quantity, by weight or volume, of TWW being transported;
(B) the location of the remote site where the TWW was initially collected;
(C) the date that the generator first began to accumulate the TWW at the
remote site, the date that the shipment leaves the remote site, and the
date that the shipment arrives at the consolidation site;
(D) the name, address, and telephone number of the generator, and, if
different, the address and telephone number of the consolidation site to
which the TWW is being transported; and
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(E) the name of the individual or individuals who transport the TWW from
the remote site to the consolidation site; and
(3) the TWW handler shall retain the shipping document described in subsection
(c)(2) of this section for at least three years from the date the TWW leaves the
TWW consolidation site.
(d) TWW shall be shipped and/or transported in a manner that prevents unauthorized
access; protects the TWW from precipitation; and prevents loss, dispersion, and
leaching of TWW constituents.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.8

Tracking Shipments

(a) Shipments off-site. A TWW handler shall keep a record of each shipment of TWW
sent from the handler to TWW facilities. The record may take the form of a log, invoice,
manifest, bill of lading, shipping document, or receipt from a TWW facility. The record
for each shipment of TWW shall include the following information:
(1) name and address of the TWW facility to which the TWW was sent;
(2) weight of TWW, the estimated weight of TWW, or the weight of the TWW as
measured by the receiving TWW facility (An estimated weight may be used when
a scale is unavailable or weighing is impractical. Assumptions required for weight
estimates shall be recorded in the shipment records.); and
(3) date the shipment of TWW left the handler.
(b) Receipt of shipments. A TWW handler shall keep a record of each shipment of TWW
received at the facility. The record may take the form of a log, invoice, manifest, bill of
lading, or other shipping document. The record for each shipment of TWW received
shall include the following information:
(1) name and address of the originating TWW generator from whom the TWW
was sent;
(2) weight of TWW or the estimated weight of TWW (An estimated weight may be
used when a scale is unavailable or weighing is impractical. Assumptions
required for weight estimates shall be recorded in the shipment records.); and
(3) date of receipt of the shipment of TWW.
(c) Reporting receipt of shipments. A TWW facility or a TWW approved landfill that
receives TWW shall submit, to the department, semi annual reports for the periods
ending June 30 and December 31 of each year. Reports shall be required beginning
December 31, 2007 and shall be submitted in an electronic format provided by the
department within 30 days of the end of each reporting period. Each semi annual report
shall include the following information:
(1) reporting facility information;
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1. Facility name, location address, contact person’s name, and telephone
number; and
2. Identification Number.
(2) for all TWW shipments received, other than those reported under subsections
(3), (4), and (5) the TWW facility shall report the following information;
1. generator’s Identification Number, or, if the generator does not have an
Identification Number, the name, address, contact person’s name, mailing
address, and telephone number of the generator;
2. dates of shipments; and
3. weight of TWW per shipment.
(3) TWW household information;
1. weight summary of all TWW quantities received that were generated by
households.
(4) TWW load check information;
1. Weight summary of all TWW quantities discovered and separated from
solid waste as part of an on-site load checking program.
(5) for shipments received from another TWW facility the following information
shall be reported by the receiving TWW facility;
1. TWW facility’s Identification Number or the name, address, contact
person’s name, mailing address, and telephone number of the TWW
facility;
2. dates of shipments; and
3. weight of TWW per shipment.
(d) The department shall make all of the information in the semi annual reports
submitted pursuant to this subdivision available to the public, through its usual means of
disclosure, except the department shall not disclose the association between any
specific TWW handlers and specific facilities. The list of TWW handlers served by a
facility shall be deemed to be a trade secret and confidential business information for
purposes of Health and Safety Code section 25173 and section 66260.2 of title 22 of
the California Code of Regulations.
(e) Record retention.
(1) a TWW handler shall retain the records described in subsection (a) of this
section for at least three years from the date the shipment left the handler; and
(2) a TWW facility shall retain the records described in subsection (b) of this
section for at least three years from the date of receipt of a shipment.
(f) Households are exempt from the recordkeeping requirements of this section when
the TWW is generated incidental to that household.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7, 25150.8 and 25173, Health and Safety Code.
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§ 67386.9

Notification

(a) In any calendar year that a TWW handler generates more than 10,000 pounds of
TWW, the TWW handler shall obtain or maintain an Identification Number within 30
days of exceeding the weight threshold.
(b) In any calendar year that a TWW handler generates more than 10,000 pounds of
TWW the handler shall send written notification to the Department within 30 days of
exceeding the 10,000 pound limit.
(c) The notification shall include;
(1) TWW handler's name and mailing address;
(2) generator’s Identification Number;
(3) name and business telephone number of the person at the TWW handler's
site who should be contacted regarding TWW management activities;
(4) address or physical location of the TWW management activities;
(5) date the TWW handler exceeded the 10,000 pound limit; and
(6) a statement indicating that the handler is generating more than 10,000
pounds of TWW per calendar year.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.10 Treatment
(a) Treatment, as defined in Health and Safety Code section 25123.5, of treated wood
waste managed in accordance with the alternative management standards of this
chapter is prohibited except as provided in subsections (b) and (c).
(b) Resizing is exempt from the permitting requirements of this division when resized to
facilitate transport or reuse and the following requirements are met;
(1) TWW shall be handled in a manner that prevents the uncontrolled release of
hazardous constituents to the environment; and
(2) if size reduction of the TWW results in sawdust, particles, or other material
smaller than one cubic inch, the material shall be captured and managed as
TWW.
(c) Sorting and segregating are both exempt from the permitting requirements of this
division. The TWW shall be handled in a manner that prevents the uncontrolled release
of hazardous constituents to the environment.
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(d) An employer resizing, sorting, or segregating TWW shall provide training for all
employees handling TWW and all employees that may reasonably be expected to
contact TWW. A record of the training shall be maintained for a period of three years
and available for review. The training shall include:
(1) all applicable requirements of the California Occupational Safety and Health
Act of 1973 (ch. 1, part 1, div. 5 (commencing with § 6300) of the Labor Code),
including all rules, regulations, and orders relating to hazardous waste;
(2) procedures for identifying and segregating TWW;
(3) safe handling practices;
(4) requirements of the alternative management standards; and
(5) proper disposal methods.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.

§ 67386.11 Disposal
(a) When disposed to land, TWW shall be disposed in either a Class I hazardous waste
landfill, or in a composite-lined portion of a solid waste landfill unit that meets all
requirements applicable to disposal of municipal solid waste in California after October
9, 1993, and that is regulated by waste discharge requirements issued pursuant to
division 7 (commencing with § 13000) of the Water Code for discharges of designated
waste, as defined in section 13173 of the Water Code, or TWW.
(b) A solid waste landfill that accepts TWW shall:
(1) comply with the prohibitions in section 67386.3 for handling TWW;
(2) ensure that any management of the TWW at the solid waste landfill prior to
disposal complies with the applicable requirements of this chapter;
(3) monitor the composite-lined portion of a landfill unit at which TWW has been
disposed. When a release is verified, cease discharge of TWW to that landfill
unit until corrective action results in cessation of the release. The landfill shall
notify the department that TWW is no longer being discharged to that landfill unit
and when corrective action results in cessation of the release; and
(4) handle TWW in a manner consistent with all applicable requirements of the
California Occupational Safety and Health Act of 1973 (ch. 1, part 1, div. 5
(commencing with § 6300) of the Labor Code), including all rules, regulations,
and orders relating to hazardous waste.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code; and Section 13173 Water Code.
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§ 67386.12 Training
(a) An employer managing TWW shall provide training for all employees handling TWW
and all employees that may reasonably be expected to contact TWW. A record of the
training shall be maintained for a period of three years and available for review. The
training shall include:
(1) all applicable requirements of the California Occupational Safety and Health
Act of 1973 (ch. 1, part 1, div. 5 (commencing with § 6300) of the Labor Code),
including all rules, regulations, and orders relating to hazardous waste;
(2) procedures for identifying and segregating TWW;
(3) safe handling practices;
(4) requirements of the alternative management standards; and
(5) proper disposal methods.
Note: Authority cited: Sections 25150, 25150.7, and 58012, Health and Safety Code. Reference:
Sections 25150.7 and 25150.8, Health and Safety Code.
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APPENDIX B
Senate Bill 162
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Senate Bill No. 162
CHAPTER 351
An act to amend Section 25150.7 of the Health and Safety Code, relating
to hazardous waste.
[Approved by Governor September 28, 2015. Filed with
Secretary of State September 28, 2015.]

legislative counsel ’s digest

SB 162, Galgiani. Treated wood waste.
(1) Existing law requires the wood preserving industry to provide certain
information relating to the potential danger of treated wood to wholesalers
and retailers of treated wood and wood-like products. Existing law requires
these wholesalers and retailers to conspicuously post the information at or
near the point of display or customer selection of treated wood and wood-like
products, as specified.
This bill would update the information required to be posted by
wholesalers and retailers of treated wood and treated wood-like products.
(2) Existing law requires the Department of Toxic Substances Control
to adopt, and revise as necessary, regulations establishing management
standards for treated wood waste, subject to specified limitations. Existing
law makes these, and other requirements regarding treated wood waste,
inoperative on June 1, 2017, but provides that a regulation adopted pursuant
to these provisions on or before June 1, 2012, continues in force and effect
until repealed or revised. A violation of the state’s hazardous waste control
laws is a crime.
This bill would remove those limitations for treated wood waste
regulations adopted by the department, would extend the operation of these
provisions regarding treated wood waste to December 31, 2020, and would
repeal the language concerning the continued operation of treated wood
waste regulations. By extending the operation of a crime, the bill would
impose a state-mandated local program. The bill would require, on or before
January 1, 2018, the department to prepare, post on its Internet Web site,
and provide to the appropriate policy committees of the Legislature, a
comprehensive report with specified content on the compliance with, and
implementation of, these laws relating to treated wood waste.
(3) The California Constitution requires the state to reimburse local
agencies and school districts for certain costs mandated by the state. Statutory
provisions establish procedures for making that reimbursement.
This bill would provide that no reimbursement is required by this act for
a specified reason.
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The people of the State of California do enact as follows:
SECTION 1. Section 25150.7 of the Health and Safety Code is amended
to read:
25150.7. (a) The Legislature finds and declares that this section is
intended to address the unique circumstances associated with the generation
and management of treated wood waste. The Legislature further declares
that this section does not set a precedent applicable to the management,
including disposal, of other hazardous wastes.
(b) For purposes of this section, the following definitions shall apply:
(1) “Treated wood” means wood that has been treated with a chemical
preservative for purposes of protecting the wood against attacks from insects,
microorganisms, fungi, and other environmental conditions that can lead to
decay of the wood, and the chemical preservative is registered pursuant to
the Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. Sec. 136
et seq.).
(2) “Wood preserving industry” means business concerns, other than
retailers, that manufacture or sell treated wood products in the state.
(c) This section applies only to treated wood waste that, solely due to
the presence of a preservative in the wood, is a hazardous waste and to
which both of the following requirements apply:
(1) The treated wood waste is not subject to regulation as a hazardous
waste under the federal act.
(2) Section 25143.1.5 does not apply to the treated wood waste.
(d) (1) Notwithstanding Sections 25189.5 and 25201, treated wood waste
shall be disposed of in either a class I hazardous waste landfill, or in a
composite-lined portion of a solid waste landfill unit that meets all
requirements applicable to disposal of municipal solid waste in California
after October 9, 1993, and that is regulated by waste discharge requirements
issued pursuant to Division 7 (commencing with Section 13000) of the
Water Code for discharges of designated waste, as defined in Section 13173
of the Water Code, or treated wood waste.
(2) A solid waste landfill that accepts treated wood waste shall comply
with all of the following requirements:
(A) Manage the treated wood waste to prevent scavenging.
(B) Ensure that any management of the treated wood waste at the solid
waste landfill before disposal, or in lieu of disposal, complies with the
applicable requirements of this chapter, except as otherwise provided by
regulations adopted pursuant to subdivision (f).
(C) If monitoring at the composite-lined portion of a landfill unit at which
treated wood waste has been disposed of indicates a verified release, then
treated wood waste shall not be discharged to that landfill unit until
corrective action results in cessation of the release.
(e) (1) Each wholesaler and retailer of treated wood and treated wood-like
products in this state shall conspicuously post information at or near the
point of display or customer selection of treated wood and treated wood-like
products used for fencing, decking, retaining walls, landscaping, outdoor
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structures, and similar uses. The information shall be provided to wholesalers
and retailers by the wood preserving industry in 22-point type, or larger,
and contain the following message:
Warning—Potential Danger
These products are treated with wood preservatives registered with the
United States Environmental Protection Agency and the California
Department of Pesticide Regulation and should only be used in compliance
with the product labels.
This wood may contain chemicals classified by the State of California as
hazardous and should be handled and disposed of with care. Check product
label for specific preservative information and Proposition 65 warnings
concerning presence of chemicals known to the State of California to cause
cancer or birth defects.
Anyone working with treated wood, and anyone removing old treated
wood, needs to take precautions to minimize exposure to themselves,
children, pets, or wildlife, including:
□ Avoid contact with skin. Wear gloves and long sleeved shirts when
working with treated wood. Wash exposed areas thoroughly with mild soap
and water after working with treated wood.
□ Wear a dust mask when machining any wood to reduce the inhalation
of wood dusts. Avoid frequent or prolonged inhalation of sawdust from
treated wood. Machining operations should be performed outdoors whenever
possible to avoid indoor accumulations of airborne sawdust.
□ Wear appropriate eye protection to reduce the potential for eye injury
from wood particles and flying debris during machining.
□ If preservative or sawdust accumulates on clothes, launder before reuse.
Wash work clothes separately from other household clothing.
□ Promptly clean up and remove all sawdust and scraps and dispose of
appropriately.
□ Do not use treated wood under circumstances where the preservative
may become a component of food or animal feed.
□ Only use treated wood that’s visibly clean and free from surface residue
for patios, decks, or walkways.
□ Do not use treated wood where it may come in direct or indirect contact
with public drinking water, except for uses involving incidental contact
such as docks and bridges.
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□ Do not use treated wood for mulch.
□ Do not burn treated wood. Preserved wood should not be burned in open
fires, stoves, orfireplaces.
For further information, go to the Internet Web site
http://www.preservedwood.org and download the free Treated Wood Guide
mobile application.
In addition to the above listed precautions, treated wood waste shall be
managed in compliance with applicable hazardous waste control laws.
(2) On or before July 1, 2005, the wood preserving industry shall, jointly
and in consultation with the department, make information available to
generators of treated wood waste, including fencing, decking, and landscape
contractors, solid waste landfills, and transporters, that describes how to
best handle, dispose of, and otherwise manage treated wood waste, through
the use either of a toll-free telephone number, Internet Web site, information
labeled on the treated wood, information accompanying the sale of the
treated wood, or by mailing if the department determines that mailing is
feasible and other methods of communication would not be as effective. A
treated wood manufacturer or supplier to a wholesaler or retailer shall also
provide the information with each shipment of treated wood products to a
wholesaler or retailer, and the wood preserving industry shall provide it to
fencing, decking, and landscaping contractors, by mail, using the
Contractors’ State License Board’s available listings, and license application
packages. The department may provide guidance to the wood preserving
industry, to the extent resources permit.
(f) (1) On or before January 1, 2007, the department, in consultation
with the Department of Resources Recycling and Recovery, the State Water
Resources Control Board, and the Office of Environmental Health Hazard
Assessment, and after consideration of any known health hazards associated
with treated wood waste, shall adopt and may subsequently revise as
necessary, regulations establishing management standards for treated wood
waste as an alternative to the requirements specified in this chapter and the
regulations adopted pursuant to this chapter.
(2) The regulations adopted pursuant to this subdivision shall, at a
minimum, ensure all of the following:
(A) Treated wood waste is properly stored, treated, transported, tracked,
disposed of, and otherwise managed to prevent, to the extent practical,
releases of hazardous constituents to the environment, prevent scavenging,
and prevent harmful exposure of people, including workers and children,
aquatic life, and animals to hazardous chemical constituents of the treated
wood waste.
(B) Treated wood waste is not reused, with or without treatment, except
for a purpose that is consistent with the approved use of the preservative
with which the wood has been treated. For purposes of this subparagraph,
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“approved uses” means a use approved at the time the treated wood waste
is reused.
(C) Treated wood waste is managed in accordance with all applicable
laws.
(D) Any size reduction of treated wood waste is conducted in a manner
that prevents the uncontrolled release of hazardous constituents to the
environment, and that conforms to applicable worker health and safety
requirements.
(E) All sawdust and other particles generated during size reduction are
captured and managed as treated wood waste.
(F) All employees involved in the acceptance, storage, transport, and
other management of treated wood waste are trained in the safe and legal
management of treated wood waste, including, but not limited to, procedures
for identifying and segregating treated wood waste.
(g) (1) A person managing treated wood waste who is subject to a
requirement of this chapter, including a regulation adopted pursuant to this
chapter, shall comply with either the alternative standard specified in the
regulations adopted pursuant to subdivision (f) or with the requirements of
this chapter.
(2) A person who is in compliance with the alternative standard specified
in the regulations adopted pursuant to subdivision (f) is deemed to be in
compliance with the requirement of this chapter for which the regulation is
identified as being an alternative, and the department and any other entity
authorized to enforce this chapter shall consider that person to be in
compliance with that requirement of this chapter.
(h) On January 1, 2005, all variances granted by the department before
January 1, 2005, governing the management of treated wood waste are
inoperative and have no further effect.
(i) This section does not limit the authority or responsibility of the
department to adopt regulations under any other law.
(j) (1) On or before January 1, 2018, the department shall prepare, post
on its Internet Web site, and provide to the appropriate policy committees
of the Legislature, a comprehensive report on the compliance with, and
implementation of, this section. The report shall include, but not be limited
to, all of the following:
(A) Data, and evaluation of that data, on the rates of compliance with
this section and injuries associated with handling treated wood waste based
on department inspections of treated wood waste generator sites and treated
wood waste disposal facilities. To gather data to perform the required
evaluation, the department shall do all of the following:
(i) The department shall inspect representative treated wood waste
generator sites and treated wood waste disposal facilities, which shall not
to be less than 25 percent of each.
(ii) The department shall survey and otherwise seek information on how
households are currently handling, transporting, and disposing of treated
wood waste, including available information from household hazardous
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waste collection facilities, solid waste transfer facilities, solid waste disposal
facility load check programs, and CUPAs.
(iii) The department shall, by survey or otherwise, seek data to determine
whether sufficient information and convenient collection and disposal options
are available to household generators of treated wood waste.
(B) An evaluation of the adequacy of protective measures taken in
tracking, handling, and disposing of treated wood waste.
(C) Data regarding the unauthorized disposal of treated wood waste at
disposal facilities that have not been approved for that disposal.
(D) Conclusions regarding the handling of treated wood waste.
(E) Recommendations for changes to the handling of treated wood waste
to ensure the protection of public health and the environment.
(2) The requirement for submitting a report imposed under this
subdivision is inoperative on January 1, 2022, pursuant to Section 10231.5
of the Government Code.
(k) This section shall become inoperative on December 31, 2020, and,
as of January 1, 2021, is repealed, unless a later enacted statute, that becomes
operative on or before January 1, 2021, deletes or extends the dates on which
it becomes inoperative and is repealed.
SEC. 2. No reimbursement is required by this act pursuant to Section 6
of Article XIII B of the California Constitution because the only costs that
may be incurred by a local agency or school district will be incurred because
this act creates a new crime or infraction, eliminates a crime or infraction,
or changes the penalty for a crime or infraction, within the meaning of
Section 17556 of the Government Code, or changes the definition of a crime
within the meaning of Section 6 of Article XIII B of the California
Constitution.

O
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Department of Toxic Substances Control
Barbara A. Lee, Director
1001 “I” Street
P.O. Box 806
Sacramento, California 95812-0806

Matthew Rodriquez
Secretary for
Environmental Protection

Edmund G. Brown Jr.
Governor

TREATED WOOD WASTE INSPECTION CHECKLIST
DTSC oversees the regulation and management of treated wood waste (TWW) in California. The regulations for
TWW management in California can be found in the California Code of Regulations, Title 22, Chapter 34, and are
commonly referred to as the Alternative Management Standards (AMS).

Inspection Date: __________________________________
Facility Name: ____________________________________________________________________________
TWW Facility Type:
Generator Site:

Disposal Facility:

Transfer Station/Load-Check:

EPA ID # or State HW ID #:__________________________________________________________________
Site Address: _____________________________________________________________________________
Owner/Operator Name: _____________________________________________________________________
Facility Telephone Number: _________________________
Inspector Name: _________________________________ Title:____________________________________
Inspector Name: _________________________________ Title:____________________________________
Other Facility Representative(s) Present: _______________________________________________________
CONSENT TO INSPECT: Inspections may involve obtaining photographs, reviewing and copying records,
sampling, and interviewing employees.
Consent Granted By:_______________________________ Title: __________________________________
Date(s): _________________________________________ Time In: ____________ Time Out: ___________
DISCLAIMER
This checklist is intended to provide guidance only. This checklist does not replace or supersede relevant
statutes and regulations. The information contained in this checklist is based upon the statutes and
regulations in effect as of the date the checklist was signed. Interested parties are advised to keep
apprised of subsequent changes to relevant statutes and regulations. Additional violations may be cited
upon further review of documentation in the course of this inspection.
DTSC TWW Checklist
March 30, 2017
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TREATED WOOD WASTE INSPECTION OBSERVATIONS

Y

N

N/A

HAZARDOUS WASTE REQUIREMENTS FOR TWW
Labeling

1

Each unit and/or area of TWW is clearly marked and visible for inspection
[California Code of Regulations, Title 22 [CCR] 67386.5(a)]
Each area designated for accumulation of TWW is used solely for the
accumulation of TWW [CCR 67386.5(a)]
TWW is labeled or marked with the following:

2
3

“Treated Wood Waste—Do not burn or scavenge”
TWW Handler Name and Address _____________
Accumulation Date _________________________
[CCR 67386.5(b)]
No label or mark that identifies the wood as TWW shall be intentionally
removed or defaced prior to disposal. [CCR 67386.3(b)]
Accumulation

4
5

Facility can demonstrate the length of time that the TWW has been
accumulated from the date it is received or generated [CCR 67386.6(d)]
6
Unauthorized access is prevented by visual controls or a physical barrier
when not under the direct control of the person responsible for the TWW
[CCR 67386.6(a)(1)]
TWW shall be accumulated in a manner that is protected from run-on and run-off, and placed on
a surface sufficiently impervious to prevent, to the extent practical, contact with and leaching to soil or
water, which may be accomplished by one of the following [CCR 67386.6.(a)(2)]
Block and Tarp
7
TWW is elevated to prevent contact with the soil and run-on [CCR
67386.6(a)(2)(A)1]
8
TWW is covered to protect from precipitation [CCR 67386.6(a)(2)(A)2]
TWW is accumulated no longer than 90 days from the date generated or
9
received from another handler [CCR 67386.6(a)(2)(A)3]
Containerized Storage
10
The container is designed, constructed, maintained, and closed to prevent
releases [CCR 67386.6(a)(2)(B)1]
11
The container is water resistant if exposed to precipitation, run-on, and/or
run-off [CCR 67386.6(a)(2)(B)2]
12
The container is transported to a TWW facility within 90 days of being filled
to capacity [CCR 67386.6(a)(2)(B)3]
TWW is accumulated in containers no longer than one year from the date
13
that it is generated or received from another handler [CCR 67386.6(a)(2)(B)]
Containment Pad
14
TWW is not in contact with soil [CCR 67386.6(a)(2)(D)1]
15
TWW is protected from run-on and precipitation [CCR 67386.6(a)(2)(D)2
and 67386.6(a)(2)(D)3]
TWW is accumulated no longer than 180 days from the date the TWW is
16
generated or received from another handler [CCR 67386.6(a)(2)(D)]

Y = Compliance; N = Not in Compliance; N/A = Not Applicable
DTSC TWW Checklist
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TREATED WOOD WASTE INSPECTION OBSERVATIONS

Y

N

N/A

HAZARDOUS WASTE REQUIREMENTS FOR TWW

Storage Building
Storage building is structurally sound [CCR 67386.6(a)(2)(C)]
Storage building has a water-resistant floor designed to prevent the
movement of water into or out of the building [CCR 67386.6(a)(2)(C)]
TWW is accumulated in containers no longer than one year from the date
19
the it is generated or received from another handler [CCR 67386.6(a)(2)(C)]
Other
20
TWW is protected from run-on and run-off [CCR 67386.6(a)(2)(E)]
21
TWW is placed on impervious surface to prevent contact with and leaching
to soil or water [CCR 67386.6(a)(2)(E)]
TWW is accumulated no longer than 90 days from the date generated or
22
received from another handler [CCR 67386.6(a)(2)(E)]
A handler may accumulate TWW for longer than one year from the date the TWW is generated
or received from another handler, if the accumulation is solely for the purpose of accumulation of
quantities of TWW necessary to facilitate disposal pursuant to section 67386.11. However, the handler
bears the burden of proving that the accumulation was solely for the purpose of accumulation of
quantities of TWW necessary to facilitate proper disposal. [CCR 67386.6(c)]
TWW generated which is incidental to the operation of a business and accumulated at the site of
generation for a period not to exceed 30 days is exempt from the accumulation requirements of
Section 67386.6 so long as the TWW is not physically altered, except as provided in section 67386.10,
and the business accumulates no more than 1,000 pounds of TWW [CCR 67386.6(f)]
17
18

Disposal
23

TWW is being disposed in either a Class I hazardous waste landfill or in an
approved composite-lined portion of a solid waste landfill [CCR
67386.11(a)]
A solid waste landfill that accepts TWW shall monitor the composite-lined
portion of the landfill unit where the TWW is disposed [CCR 67386.11(b)(3)]
If a release is verified at a solid waste landfill that accepts TWW, the
department is notified that TWW is no longer being discharged to that landfill
unit and notified again when corrective action results in cessation of the
release [CCR 67386.11(b)(3)]
A solid waste landfill that accepts TWW shall handle TWW pursuant to Cal
OSHA requirements relating to hazardous waste [CCR 67386.11(b)(4)]
Treatment

24
25

26
27

TWW treatment is prohibited except for resizing (to facilitate transport or
reuse), sorting, and segregating [CCR 67386.10(a)]
Resizing, sorting, and segregating TWW is conducted in a manner that
prevents releases to the environment [CCR 67386.10(b)(1) and
67386.10(c)]
Any sawdust, particles, or other materials less than one cubic inch are being
captured and managed as TWW [CCR 67386.10(b)(2)]
Prohibited Activities

28
29
30
31
32

TWW shall not be burned [CCR 67386.3(a)(1)]
TWW shall not be scavenged [CCR 67386.3(a)(2)]
TWW shall not be commingled with other waste prior to disposal, if
previously segregated [CCR 67386.3(a)(3)]
Y = Compliance; N = Not in Compliance; N/A = Not Applicable
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TREATED WOOD WASTE INSPECTION OBSERVATIONS

Y

N

N/A

HAZARDOUS WASTE REQUIREMENTS FOR TWW

33
34

TWW shall not be stored in contact with the ground [CCR 67386.3(a)(4)]
TWW shall not be recycled, with or without treatment, except for reuse
onsite in accordance with CCR 67386.3(c) [CCR 67386.3(a)(5)]
Receipt of Shipments

35

Record Retention: TWW handlers and facilities shall retain the records of all
shipments and receipts for three years [CCR 67386.8(e)(2)]
Records of TWW received at the facility contain the name and address of
the originating TWW generator [CCR 67386.8(b)(1)]
Records of TWW sent to a facility contain the name and address of the
TWW facility to which the TWW was sent [CCR 67386.8(a)(1)]
Records contain the weight of TWW or the estimated weight if scale is
unavailable [CCR 67386.8(b)(2)] or [CCR 67386.8(a)(2)]
Records contain the date the shipments were sent or received [CCR
67386.8(b)(3)] or [CCR 67386.8(a)(3)]
Reporting Receipt of Shipments

36
37
38
39

40

The facility submits semi-annual reports to DTSC for the periods ending
June 30 and December 31 of each year [CCR 67386.8(c)]
The reports are submitted in an electronic format within 30 days of the end
of each reporting period [CCR 67386.8(c)]
The reports include the facility name, location address, contact person's
name, phone number, and identification number [CCR 67386.8(c)(1)1 and
67386.8(c)(1)2]
If the shipment is received from a generator of TWW the report includes the
generator's ID number, dates of shipments, and the weight of the TWW per
shipment. If generator does not have an ID number the name, address,
contact person's name, mailing address, and phone number for the
generator is included [CCR 67386.8(c)(2)]
If the shipment is received from another TWW facility the report includes the
facility’s ID number, dates of shipments, and the weight of the TWW per
shipment. If facility does not have an ID number the name, address, contact
person's name, mailing address, and phone number for the facility is
included [CCR 67386.8(c)(5)]
The report includes the weight summary of all TWW generated by
households [CCR 67386.8(c)(3)]
The report includes weight summary of all TWW found in load checks [CCR
67386.8(c)(4)]
Offsite Shipments

41
42
43

44

45
46

47

Handler only ships TWW to TWW facility, TWW approved landfill or to a
consolidation site (if TWW is generated at remote site) [CCR 67386.7(a)]
TWW is transported in a manner that prevents unauthorized access,
exposure to precipitation, and releases [CCR 67386.7(d)]
Satellite Accumulation

48

49

The TWW is being transported by the generator, employees of the generator
or by the generator's agent if the TWW is generated at a remote site [CCR
67386.7(c)(1)]

Y = Compliance; N = Not in Compliance; N/A = Not Applicable
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TREATED WOOD WASTE INSPECTION OBSERVATIONS

Y
50
51
52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67
68
69

N

N/A

HAZARDOUS WASTE REQUIREMENTS FOR TWW

A shipping document accompanies the TWW while in transport to the
consolidation site [CCR 67386.7(c)(2)]
The shipping document contains all of the following:
The quantity, by weight or volume, of TWW being transported. [CCR
67386.7(c)(2)(A)]
The location of the remote site where the TWW was initially collected [CCR
67386.7(c)(2)(B)]
The date that the generator first began to accumulate the TWW at the
remote site, the date that the shipment leaves the remote site, and the date
that the shipment arrives at the consolidation site [CCR 67386.7(c)(2)(C)]
The name, address, and telephone number of the generator, and, if
different, the address and telephone number of the consolidation site to
which the TWW is being transported [CCR 67386.7(c)(2)(D)]
The name of the individual or individuals who transport the TWW from the
remote site to the consolidation site [CCR 67386.7(c)(2)(E)]
Notification
In any calendar year that a TWW handler generates more than 10,000
pounds of TWW, the handler shall obtain or maintain an Identification
Number within 30 days of exceeding the weight threshold [CCR 67386.9 (a)]
In any calendar year that a TWW handler generates more than 10,000
pounds of TWW, the handler shall send written notification to the
Department within 30 days of exceeding the 10,000 pound limit [CCR
67386.9 (b)]
The notification shall include:
TWW handler's name and mailing address [CCR 67386.9 (c)(1)]
generator’s Identification Number[CCR 67386.9 (c)(2)]
name and business telephone number of the person at the TWW handler's
site who should be contacted regarding TWW management activities [CCR
67386.9 (c)(3)]
address or physical location of the TWW management activities [CCR
67386.9 (c)(4)]
date the TWW handler exceeded the 10,000 pound limit [CCR 67386.9
(c)(5)]
a statement indicating that the handler is generating more than 10,000
pounds of TWW per calendar year [CCR 67386.9 (c)(6)]
Training
All employees that handle and/or treat TWW or may come into contact with
TWW receive training [CCR 67386.12(a) and 67386.10(d)]
The training shall include the following:
All applicable requirements of Cal-OSHA rules, regulations and orders
relating to hazardous waste [CCR 67386.12(a)(1) and 67386.10(d)(1)]
Procedures for identifying and segregating TWW [CCR 67386.12(a)(2) and
67386.10(d)(2)]
Safe handling practices [CCR 67386.12(a)(2) and 67386.10(d)(3)]
Requirements of the alternative management standards [CCR
67386.12(a)(2) and 67386.10(d)(4)]
Proper disposal methods [67386.12(a)(2) and 67386.10(d)(5)]
Y = Compliance; N = Not in Compliance; N/A = Not Applicable
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Observations:

Company Representative Accepting Summary

DTSC Representative

Name:

Name:

Signature:

Signature:

Title:

Title:

Date:

Date:
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Solid Waste Transfer Facilities and Load Check Programs - Responses | SurveyMonkey
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Page 1 of 4

SIGN UP

w

Solid Waste Transfer Facilities and Load Check
Programs
Survey Results

QUESTION SUMMARIES

DATA TRENDS

INDIVIDUAL RESPONSES

Q1

Do you accept shipments of TWW from households?
Please check one:
Answered: 134

Add a comment

Skipped: 0

Yes

No

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

Yes

23.13%

31

No

76.87%

103

TOTAL

134

Q2

If no, how far is in nearest facility located for households
to dispose of TWW?
Answered: 109

Skipped: 25

0 - 10 miles

11 - 50 miles

> 50 miles

0%

10%

20%

30%

40%

50%

60%

70%

90% 100%

ANSWER CHOICES

RESPONSES

0 - 10 miles

39.45%

43

11 - 50 miles

51.38%

56

> 50 miles

9.17%

10

TOTAL

Share Link

80%

https://www.surveymonkey.com/re

COPY

Appendices
Wood Preserving Industry Report on TWW

https://www.surveymonkey.com/results/SM-CRKSBYPM8/

Share

.

109

134 responses

Page 203

4/27/2018

Solid Waste Transfer Facilities and Load Check Programs - Responses | SurveyMonkey

÷

Page 2 of 4

SIGN UP

w

Q3

What is the estimated quantity of TWW-specific (i.e. only
TWW) shipments brought to your location by households
on a monthly basis:
Answered: 129

Skipped: 5

0 lbs

<500 lbs

500 - 1000 lbs

>1000 lbs

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

0 lbs

62.02%

80

<500 lbs

25.58%

33

500 - 1000 lbs

6.20%

8

>1000 lbs

6.20%

8

TOTAL

129

Q4

How frequently do households bring TWW to your
location, including if you don’t accept TWW?
Answered: 122

Skipped: 12

Less than once
a month

1 -5 times per
month

> 5 times per
month

0%

10%

20%

30%

40%

50%

60%

70%

80%

ANSWER CHOICES

RESPONSES

Less than once a month

61.48%

75

1 -5 times per month

26.23%

32

> 5 times per month

12.30%

15
122

D

TOTAL

Share Link

90% 100%

COPY
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Q5

SIGN UP

What is the estimated quantity of TWW found in load
checks on a monthly basis?
Answered: 130

Page 3 of 4

w

Skipped: 4

0 lbs

< 500 lbs

< 500 lbs

> 1000 lbs

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

0 lbs

56.15%

73

< 500 lbs

34.62%

45

< 500 lbs

3.85%

5

> 1000 lbs

5.38%

7

TOTAL

130

Q6

Which of the following methods do you use to inform
households of the types of hazardous wastes accepted at
your location? Check all that apply:
Answered: 125

Skipped: 9

Mailing

Website

Email

Other (please
specify)

0%

Share Link

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

Mailing

4.80%

6

Website

47.20%

59

Email

2.40%

3

Other (please specify)
COPY
TOTAL

Responses

https://www.surveymonkey.com/re
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Q7

Do you have any suggestions or recommendations
regarding the management of household TWW?
Answered: 67

Skipped: 67

I


no
1/5/2018 7:21 AM
no
1/5/2018 7:12 AM
None at this time
1/4/2018 4:57 PM
None
1/4/2018 2:41 PM
NONE
1/4/2018 1:42 PM



N.A.
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SIGN UP

w

Household Hazardous Waste Collection
Facilities (HHWCF)
QUESTION SUMMARIES

DATA TRENDS

INDIVIDUAL RESPONSES

Q1

w

Do you accept TWW?
Answered: 25

Add a comment

Skipped: 0

Yes

No

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

Yes

28.00%

7

No

72.00%

18

TOTAL

25

Q2

w

If TWW is not accepted at your facility, how far is the
nearest facility located for households to dispose of TWW?
Answered: 23

Skipped: 2

0 - 10 miles

11 - 50 miles

>50 miles

Unknown

0%

10%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

0 - 10 miles

21.74%

5

43.48%

10

11 - 50 miles
>50 miles

Share Link

20%

https://www.surveymonkey.com/re
TOTAL

13.04%
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ANSWER CHOICES

RESPONSES

Unknown

21.74%

SIGN UP

5

TOTAL

Page 2 of 4

w

23

Q3

w

How frequently do households bring TWW to your
location? Check one:
Answered: 25

Skipped: 0

< Once per
month

1 -5 times per
month

> 5 times per
month

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

< Once per month

48.00%

12

1 -5 times per month

24.00%

6

> 5 times per month

28.00%

7

TOTAL

25

Q4

w

What is the estimated quantity of TWW brought to your
location, on a monthly basis:
Answered: 25

Skipped: 0

0 lbs

< 500 lbs

500 - 1000 lbs

> 1000 lbs

0%

10%

20%

30%

50%

60%

70%

RESPONSES

0 lbs

48.00%

< 500 lbs

28.00%
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ANSWER CHOICES

RESPONSES

> 1000 lbs

12.00%

SIGN UP

3

TOTAL

Page 3 of 4

w

25

Q5

w

Which of the following methods do you use to inform
households of the types of hazardous wastes accepted at
your location? Check all that apply:
Answered: 25

Skipped: 0

Mailing

Website

Email

Other

0%

10%

20%

30%

40%

50%

60%

70%

80%

90% 100%

ANSWER CHOICES

RESPONSES

Mailing

16.00%

4

Website

60.00%

15

Email

0.00%

0

Other

24.00%

6

TOTAL

25

Q6

w

Do you have any suggestions or recommendations
regarding the management of household TWW?
Answered: 17

Skipped: 8

The transfer station I formerly worked at wanted to accept TWW. However, TS scale/billing systems
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Treated wood waste is accepted in general household trash and should be segregated from other
materials when brought into the transfer station.
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It would be beneficial for all if more facilities were able to accept TWW.
1/3/2018 8:07 AM
Allow for the disposal of TWW at less regulated facilities, properly designed, constructed and
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POLEPRINCIPLES

Guidance for specifying and using preservative-treated wood poles

Preservatives for wood utility poles
Preserva ve-treated wood u lity poles are the backbone of the North American electrical distribu on infrastructure. Wood poles are
cri cal in carrying electricity and communica ons throughout the con nent and they must stand up to demanding condi ons for
decades in place.
U lity poles are subjected to the harshest condi ons that nature can dish out, from rain, ice and wind to insects and decay fungi.
Preserva ves integrated into the poles through pressure, combined with wood's natural resilience, allow wood poles and crossarms
to remain in service for 70 years or more.
Most poles are preserva ve treated with the en re pole placed in a pressure cylinder during processing. But some Western Red
Cedar poles may only have the bu , or lower por on of the pole, treated with preserva ves.

Enhancing pole durability
Pressure trea ng with preserva ves adds decades to the service life of wood poles. The standards for preserva ve trea ng of wood
u lity poles are set by the American Wood Protec on Associa on (AWPA) and Canadian Standards Associa on (CSA) in each
respec ve country. These standards define the penetra on and reten on of preserva ves in the wood required for poles.
All preserva ves used for u lity poles are approved and regularly reviewed by the U.S. Environmental Protec on Agency (EPA) and
the Canadian Pest Management Regulatory Authority (PMRA). Two types of preserva ves are used for wood poles: oil-type and
waterborne.
Preserva ve trea ng creates a chemical barrier that protects wood poles from decay fungi and insects, allowing them to remain in
service for decades. The preserva ves are moved by pressure into the wood fiber to provide long-las ng protec on.
The following preserva ves are most commonly used for trea ng u lity poles:

Penta - Pentachlorophenol
Type:
Species:

Oil-type
Manufacturer:
KMG Chemicals
Douglas Fir, Hem-Fir, Southern Yellow Pine, Western Red Cedar, Red Pine

Pentachlorophenol, o en referred to as penta, is an industrial strength preserva ve used in wood pole trea ng since the 1930s. Used extensively in
trea ng Douglas fir poles, penta has achieved a long record of service performance and safe use. The light honey brown color of wood treated with
penta adds to its aesthe c appeal.
Penta is eﬀec ve in resis ng fungal decay and wood poles treated with penta have been known to last 70 years or more. Penta has historically been
dissolved in diesel oil for pressure trea ng. More recently biodiesel has been used as a carrier for penta. Biodiesel is also a more sustainable
alterna ve to petroleum-derived diesel fuel since it is produced from renewable sources such as corn and soybeans.

CCA - Chromated Copper Arsenate
Type:
Species:

Waterborne
Manufacturers:
Koppers Performance Chemicals, Lonza Wood Protec on, Viance, LLC
Southern Yellow Pine, Western Red Cedar, Red Pine

CCA has been used in trea ng Southern Pine and Western Red Cedar poles for many decades. CCA has an extensive record of durable performance
for u lity poles and is also used to treat products used in agriculture such as posts.
CCA provides eﬀec ve protec on for poles because it chemically "fixes" or bonds to the wood, reducing the chances of poten al migra on of the
preserva ve into the soil or groundwater. To improve climbability for u lity linemen, oil-based emulsion treatments can be added to CCA, allowing
for be er climbing gaﬀ penetra on.

(cont. on page 2)
North American Wood Pole Council www.woodpoles.org
The North American Wood Pole Council and its member organizations provide this information from sources believed to be true and is intended for general informational
purposes. In furnishing this information, NAWPC makes no warranty or representation, either expressed or implied, as to the reliability or accuracy of such information;
nor does NAWPC assume any liability resulting from use of or reliance upon the information by any party
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Preservatives for wood utility poles

Page 2

CuN - Copper Naphthenate
Type:
Species:

Oil-type
Manufacturer:
Nisus
Douglas Fir, Hem-Fir, Southern Yellow Pine, Western Red Cedar, Red Pine

Copper Naphthenate, also referred to as CuN, is an industrial strength, oil-type wood preserva ve with proven performance. It has clean handling
characteris cs and oﬀers good gaﬀ penetra on for climbing.
Classified by the EPA as a general use preserva ve, Copper Naphthenate also is widely applied as a field treatment on end cuts or holes bored into
pressure-treated wood during construc on. Treatment prac ces for CuN-treated poles have been refined over the past two decades by
manufacturers to ensure the u lity poles provide a long service life in demanding condi ons.

DCOI - 4,5-Dichloro-2-N-Octyl-4-Isothiazolin-3-One
Type:
Species:

Oil-type
Manufacturer:
Southern Yellow Pine, Douglas Fir, Red Pine

Viance, LLC

DCOI is the newest oil-type preserva ve available for u lity poles and crossarms. DCOI has been standardized as a wood preserva ve by the AWPA
since 1989 and ground contact uses were added in 2017.
DCOI is a thoroughly tested preserva on system, oﬀering a high performance, durable pole. Key components in the preserva ve are also used in
Ecolife treated decking and fencing. In addi on to wood preserva on, DCOI is used in water treatment, paints and coa ngs, adhesives, vinyl roof
membranes, vinyl flooring, marine upholstery and outdoor furniture.

Creosote
Type:
Species:

Oil-type

Manufacturers:

Coopers Creek Chemical Corp., Koppers, Inc., Lone Star Specialty Products,
Rain Carbon, Inc.
Douglas Fir, Hem-Fir, Southern Yellow Pine, Western Red Cedar, Red Pine

Creosote has been successfully used as a preserva ve for well over a century. Creosote-treated u lity poles have established a documented record
of long-term performance and a reputa on for safety and reliability.
Through the years, creosote-treated wood has been a high performing choice for preserved wood products, oﬀering a low total environmental
impact. Creosote is supported by various mul na onal corpora ons who provide product stewardship though technical and research ini a ves.

ACZA - Ammoniacal Copper Zinc Arsenate
Type:
Species:

Waterborne
Manufacturer:
Lonza Wood Protec on
Southern Yellow Pine, Douglas Fir, Western Red Cedar, Red Pine

ACZA is commonly known by its brand name Chemonite. Developed by the University of California in the 1920s, ACZA treatment is par cularly
eﬀec ve for hard-to-treat species like Douglas Fir.
In addi on to u lity poles, ACZA preserved wood is o en used in aqua c environments, docks, piers and applica ons where it will be exposed to
water. ACZA-treated poles protect against the major causes of wood degrada on: decay and termites (including Formosan), marine organisms,
carpenter ants and woodpeckers.

Additional preservative information
For addi onal informa on, consult the manufacturer website for each respec ve preserva ve:
PreservaƟve

Manufacturer

Website

Penta

KMG Chemicals

www.kmgchemicals.com/our-businesses/wood-treaƟng-chemicals

CCA

Koppers Performance Chemicals
Lonza Wood Protec on
Viance, LLC

www.kopperspc.com/products/industrial-products.html
www.wolmanizedwood.com/home/products/industrial-preservaƟve-products
www.treatedwood.com/products/supaƟmber

CuN

Nisus Corp.

www.nisuscorp.com/wood-preservaƟon

DCOI

Viance, LLC

www.treatedwood.com/products/ultrapolenxt

Creosote

Creosote Council

www.creosotecouncil.org

ACZA

Lonza Wood Protec on

www.wolmanizedwood.com/home/products/industrial-preservaƟve-products
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Pentachlorophenol
Final Registration Review Decision
Case Number 2505
December 2021

Approved by: ___________________________
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I.

INTRODUCTION

This document is the Environmental Protection Agency’s (the EPA or the Agency) Final
Registration Review Decision (FD) for pentachlorophenol (PC Code 063001, case 2505). In a
registration review decision under the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA), the Agency determines whether a pesticide continues to meet FIFRA’s registration
standard. 1 For more information on pentachlorophenol, see EPA’s public docket (EPA-HQ-OPP2014-0653) at www.regulations.gov.
FIFRA 2 mandates the continuous review of existing pesticides. All pesticides distributed or sold
in the United States must be registered by EPA based on scientific data showing that they will
not cause unreasonable risks to human health or to the environment when used as directed on
product labeling. In 2006, the Agency began implementing the registration review program. EPA
will review each registered pesticide every 15 years. Through the registration review program,
the Agency intends to verify that all registered pesticides continue to meet the registration
standard as the ability to assess and reduce risk evolves and as policies and practices change. By
periodically re-evaluating pesticides as science, public policy, and pesticide-use practices
change, the Agency ensures that the public can continue to use products in the marketplace that
do not present unreasonable adverse effects. For more information on the registration review
program, see http://www.epa.gov/pesticide-reevaluation.
The Agency is issuing a FD for pentachlorophenol so that it can (1) conclude the registration
review of pentachlorophenol and (2) implement risk mitigation (see Appendix A). EPA is
currently working with the U.S. Fish and Wildlife Service and the National Marine Fisheries
Service (the Services) to improve the consultation process for national threatened and
endangered (listed) species for pesticides under the Endangered Species Act (ESA). 3 The
Agency has not yet fully evaluated pentachlorophenol’s risks to federally listed species.
Similarly, the Agency has not completed an Endocrine Disruptor Screening Program (EDSP)
screening for pentachlorophenol pursuant to section 408(p) of the Federal Food, Drug, and
Cosmetic Act (FFDCA). However, as detailed in this FD, the Agency is requiring the
cancellation of all pesticide products containing pentachlorophenol and a phase-out of the use of
all pesticide products containing pentachlorophenol. Therefore, EPA has concluded that a full
evaluation of the risks of pentachlorophenol to listed species and EDSP screening for
pentachlorophenol are not necessary.
Pentachlorophenol has been used as a wood preservative since 1936; however, the first pesticidal
product containing pentachlorophenol was registered by the U.S. Department of Agriculture
(USDA) on December 1, 1950. Pentachlorophenol is a heavy-duty wood preservative and is
classified as a restricted use pesticide (RUP) for sale and use by or under the direct supervision
of certified applicators only. Registered products containing pentachlorophenol may be used in
the pressure or thermal treatment of lumber, timber, posts, poles, and other wood members
intended for exterior use. Although labels have listings for various American Wood Protection
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) § 3(g), 7 U.S.C. § 136a(g); 40 C.F.R. § 155.57.
As amended by the Food Quality Protection Act (FQPA) of 1996, Pub. L. No. 104-170, 110 Stat. 1489.
3
Endangered Species Act (ESA) § 7, 16 U.S.C. § 1536.
1
2
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Association (AWPA) use categories, a Life Cycle Assessment (LCA) that was written for the
Treated Wood Council in 2012 states that pentachlorophenol is used in the U.S. only on utility
poles and cross-arms. 4
This document is organized in five sections:
• Introduction (summarizing the FD and responding to public comments);
• Use and Usage (discussing how and why pentachlorophenol is used);
• Scientific Assessments (summarizing EPA’s risk and benefits assessments, updating or
revising previous risk assessments, and discussing risk characterization);
• Final Registration Review Decision (presenting EPA’s decision, regulatory rationale, and
any mitigation measures to address risks of concern); and
• Next Steps and Timeline (discussing actions that registrants must take in response to this
FD).
A. Updates Since the Proposed Interim Decision (PID) was Issued
In March 2021, EPA published the PID for pentachlorophenol. The Agency has made changes to
to timing of the 5 year phase out of pentachlorophenol. In the PID, the Agency required
registrants to submit voluntary cancellation requests no later than 2 years following the
publication of the FD, followed by a 3 year period in which the Agency would allow for the use
of existing stocks. In this FD, the Agency is requiring that registrants with pentachlorophenol
product registrations submit a voluntary cancellation request no later than 60 days after the
publication of the pentachlorophenol FD. The voluntary cancellation request must indicate an
effective cancellation date of February 29, 2024. Until the effective cancellation date of February
29, 2024, the registrants may continue production, sale, and distribution of pentachlorophenol
products while the Agency processes the cancellation requests. The effective cancellation date
will be followed by a 3 year period in which the Agency would allow for the use of existing
stocks. During the 3 year period during which the use existing stocks is permitted, registrants
may not produce, sell, or distribute pentachlorophenol products. After February 28, 2027, the use
of pentachlorophenol will not be allowed.
EPA has not updated the Draft Risk Assessment (DRA) for pentachlorophenol. This final
decision finalizes the Agency’s proposed interim decision and draft supporting document
Registration Review Draft Risk Assessment for Pentachlorophenol, which are available in EPA’s
public docket (EPA-HQ-OPP-2014-0653).
B. Summary of Pentachlorophenol Registration Review
Pursuant to 40 CFR § 155.50, the EPA formally initiated registration review for
pentachlorophenol with the opening of the registration review docket for the case. The following

Bolin, C. A., & Smith, S. T. (2011). Life cycle assessment of pentachlorophenol-treated wooden utility poles with
comparisons to steel and concrete utility poles. Renewable and Sustainable Energy Reviews, 15(5), 2475-2486.
4
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summary highlights the docket opening and other significant milestones that have occurred thus
far during the registration review of pentachlorophenol.
•

December 2014 - The Pentachlorophenol Preliminary Work Plan (PWP) was posted to
the docket for a 60-day public comment period.

•

July 2015 - The Final Work Plan (FWP) for pentachlorophenol was issued. The Agency
received 20 public comments during the public comment period following the PWP,
which resulted in changes to the anticipated timeline for the registration review of
pentachlorophenol and anticipated data requirements in the FWP.

•

March 2016 – A Generic Data Call-In (GDCI) for pentachlorophenol, GDCI-0630011575, was issued for data needed to conduct the registration review risk assessments. All
requirements called for in the 2016 GDCI have been fulfilled. In addition, the Agency has
evaluated data submitted in response to two DCIs issued on September 21, 2011.
Following the publication of the Reregistration Eligibility Decision (RED) on September
28, 2008, the Agency issued a post-RED GDCI and a Product-Specific-Data Call-In
(PDCI). In both DCIs, all data requirements have been satisfied.

•

January 2020 - The Agency announced the availability of the Registration Review Draft
Risk Assessment for Pentachlorophenol (DRA) for a 60-day public comment period.
Comments were received from 11 sources. These comments and the Agency’s responses
were summarized in Appendix D of the Pentachlorophenol Proposed Interim
Registration Review Decision and in the memorandum Response to Public Comments
Regarding the Pentachlorophenol Draft Risk Assessment dated August 3, 2020, available
in the public docket at www.regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
The comments did not change the risk assessments or registration review timeline for
pentachlorophenol.

•

March 2021 - The Agency completed the Pentachlorophenol Proposed Interim
Registration Review Decision and announced its availability in the Federal Register in the
docket for a 60-day public comment period. Along with the PID, the Agency also
completed A Qualitative Assessment on the Use, Usage, and Benefits of
Pentachlorophenol (PC# 063001) as a Wood Preservative. Both documents are available
in the public docket at regulations.gov under docket ID EPA-HQ-OPP-2014-0653. At the
request of commenters, the Agency granted a 15-day extension of the public comment
period, bringing the total comment period to 75 days.

•

December 2021 – The Agency has completed the Pentachlorophenol Final Registration
Review Decision (FD) and will announce its availability in the Federal Register. The
Agency also completed the memorandum “Response to Public Comments on the
Pentachlorophenol Proposed Interim Decision (PID)” dated November 3, 2021,
available in the public docket at regulations.gov under docket ID EPA-HQ-OPP-20140653.
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C. Summary of Public Comments on the Proposed Interim Decision and Agency
Responses
During the 75-day public comment period for the Pentachlorophenol Proposed Interim
Registration Review Decision, which opened on March 5, 2021 and closed on May 19, 2021, the
Agency received public comments from 15 sources. Comments were submitted by KMGBernuth, Inc., Chuck Idol, Mariann Dalimonte, the Oeser Company, Western Wood Preservers
Institute, the North American Wood Pole Council, Beyond Pesticides, Stephanie Wozniak,
Wood Preservation Canada, Stella-Jones Corporation, US Department of Agriculture’s Forest
Service, Washington State Department of Agriculture, the Treated Wood Council, Utility Solid
Waste Activities Group and Nisus Corporation. Substantive comments of a regulatory nature and
the Agency’s responses to those comments are summarized in Appendix B-1. Substantive
comments of a scientific nature and the Agency’s responses to those comments are summarized
in the memorandum titled Response to Public Comments on the Pentachlorophenol Proposed
Interim Decision (PID) available in Appendix B-2 of this document and in the public docket at
www.regulations.gov under docket ID EPA-HQ-OPP-2014-0653. The Agency thanks all
commenters for their comments and has considered them in developing this FD.

II.

USE AND USAGE

As of November 29, 2021, there are four registered antimicrobial products containing
pentachlorophenol as an active ingredient (ai) (PC Code 063001, CAS No. 87-86-5). One
product is a technical/formulation intermediate with 86% ai and the other three products are enduse products with 34-86% ai. A Life Cycle Assessment (LCA) written for the Treated Wood
Council (Bolin and Smith, 2012) states that pentachlorophenol is only used to treat utility poles
and cross-arms, but products containing pentachlorophenol are approved for use in the pressure
or thermal treatment of lumber, timber, posts, poles, and other wood members intended for
exterior use. There are no registered residential uses of pentachlorophenol, including home and
farm use or for treated logs used in the construction of log homes. Laminated beams or building
components that are in ground contact and are subject to decay or insect infestation require two
coats of an appropriate sealer in order to be treated with pentachlorophenol.
Pentachlorophenol is classified as a restricted use pesticide (RUP) for sale and use by or under
the direct supervision of certified applicators only. Indoor applications of pentachlorophenol are
prohibited, as is application to wood intended for use in interiors or for use in contact with food,
feed, or drinking water. These restrictions were imposed on pentachlorophenol registrations as
part of the Agency’s Special Review process as indicated in the U.S.EPA Position Document 4
for Wood Preservative Pesticides: Creosote, Pentachlorophenol and Inorganic Arsenicals (1984,
amended 1986) 5.

U.S.EPA Position Document 4 for Wood Preservative Pesticides: Creosote, Pentachlorophenol and Inorganic
Arsenicals (1984, amended 1986) is available on EPA’s Archive
5
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III.

SCIENTIFIC ASSESSMENTS
A. Human Health Risks

A summary of the Agency’s human health risk assessment is presented below. The Agency used
the most current science policies and risk assessment methodologies to prepare a risk assessment
in support of the registration review of pentachlorophenol. For additional details on the human
health assessment for pentachlorophenol, see the Registration Review Draft Risk Assessment for
Pentachlorophenol, which is available in the public docket at regulations.gov under docket ID
EPA-HQ-OPP-2014-0653.
Pentachloroanisole, and other chlorinated aromatics, have been identified as potential
degradates/metabolites of pentachlorophenol. Pentachloroanisole has higher persistence than
pentachlorophenol in the environment and higher bioaccumulation concern and forms during the
degradation of pentachlorophenol in soil. Therefore, exposures of pentachloroanisole are not
expected to occupational handlers, and pentachloroanisole was not assessed in the human health
risk assessment but was included in the environmental risk assessment (Section III.B).
1. Risk Summary and Characterization
A summary of the Agency’s human health risk assessment was presented in the PID.
Dietary (including drinking water) and residential risks are not expected because
pentachlorophenol has no uses that are expected to result in dietary (including drinking water) or
residential exposures.
Risks of concern were identified for dermal and long-term inhalation exposures to occupational
handlers, with average inhalation margins of exposure (MOEs) ranging from 200 to 230,
depending on facilities and job activities, and a target MOE of 300. The cancer risk for
occupational handlers is 1 x 10-3. A cancer risk level of 10-3 falls outside EPA’s generally
acceptable risk range of 10-6 to 10-4 as discussed in the National Contingency Plan (NCP), 40
CFR 300.430. 6 Risks of concern were not identified for short-term exposures to occupational
handlers.
For post-application exposures, risks of concern were not identified for short, intermediate, or
long-term post-application dermal and inhalation exposures. The cancer risk for occupational
post-application exposures is 1 x 10-4, and therefore falls within EPA’s acceptable risk range as
explained above.

https://www.epa.gov/risk/regional-removal-management-levels-rmls-usersguide#:~:text=A%2010%2D4%20risk%20level,range%20for%20non%2Dcarcinogenic%20risks.
6
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There are no aggregate non-cancer or cancer risks of concern for long-term exposures. The
aggregate cancer risk is 1.0 x10-5, and therefore falls within EPA’s acceptable risk range as
explained above.
EPA has not made a common mechanism of toxicity finding as to pentachlorophenol and any
other substance and pentachlorophenol does not appear to produce a toxic metabolite produced
by other substances. Therefore, the EPA has not assumed that pentachlorophenol has a common
mechanism of toxicity with other substances.
Since the PID, there have been no changes to the Agency’s previous human health risk
conclusions. For additional details on the human health assessment for pentachlorophenol, see
the Registration Review Draft Risk Assessment for Pentachlorophenol, which is available in the
public docket at regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
2. Human Incidents
Since the publication of the Final Work Plan for pentachlorophenol in 2015 there has been one
human health incident reported to the Incident Data System (IDS). The reported incident from
2017 occurred when a contractor applied pentachlorophenol to a wood deck attached to a home.
The resident of the home reported a severe headache and exhaustion following exposure.
Pentachlorophenol is a restricted-use pesticide and is only registered for pressure or thermal
treatment of wood and is not registered for roll-on applications. Therefore, this was a misuse of
the registered uses of pentachlorophenol.
The Agency will continue to monitor the incident information. Additional analyses will be
conducted if ongoing human incident monitoring indicates a concern.
3. Tolerances
For the active ingredient pentachlorophenol, EPA has not established tolerances or exemptions
from tolerances in raw agricultural commodities or processed food and feed products under
FFDCA Section 408 because there are no registered food uses of pentachlorophenol, and
therefore no pesticide chemical residues resulting in/on food are expected.
Pentachlorophenol has been cleared as a food additive by the US Food and Drug Administration
(US FDA) under FFDCA Section 409, for use as a component in adhesives in 21 CFR 175.105,
and is also a component in wood preservatives in 21 CFR 178.105. However, there are no
pesticide products containing pentachlorophenol that are registered for use in adhesives and no
existing food uses for pentachlorophenol pesticide products.
4. Human Health Data Needs
No additional human health data are required to support this registration review decision.
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B. Ecological Risks
The Agency used the most current science policies and risk assessment methodologies to prepare
a risk assessment in support of the registration review of pentachlorophenol. For additional
details on the ecological assessment for pentachlorophenol, see the Registration Review Draft
Risk Assessment for Pentachlorophenol, which is available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
1. Risk Summary and Characterization
Although pentachlorophenol is very highly toxic to aquatic non-target organisms, exposure to
pentachlorophenol in the water column is expected to be reduced (i.e., less bioavailable) given its
propensity to bind to sediment.. Given that pentachlorophenol strongly binds to the sediment
reducing its bioavailability to benthic invertebrates, potential exposure and associated risk is
assumed to be negligible. The chemical is slightly toxic to avian species and highly toxic to
honeybees.
Degradates of pentachlorophenol include pentachloroanisole and trichlorophenol. In general,
exposure will primarily be to pentachlorophenol, with only some exposure to pentachloroanisole
from degradation in soil and trichlorophenol in aquatic environments. Pentachloroanisole has
higher persistence in the environment and higher potential bioaccumulation concern than
pentachlorophenol. However, because of the limited mobility of pentachlorophenol and
pentachloroanisole in soil and moderately rapid degradation in the environment, bioavailability
of the compounds will be limited, and exposure to nontarget terrestrial and aquatic organisms is
expected to be minimal.
In conclusion, no risks to aquatic and terrestrial organisms, including pollinators, are expected
due to the limited exposure potential. For more information on the ecological risk assessment,
refer to the document “Registration Review Draft Risk Assessment for Pentachlorophenol”
available at www.regulations.gov in docket ID EPA-HQ-OPP-2014-0653.
2. Ecological Incidents
As of October 20, 2021, there were fifteen incidents of pentachlorophenol use causing the death
of nontarget aquatic organisms found in IDS. Ten of the incidents were classified as being from a
registered use or the legality of use was undetermined. All of these incidents were associated
with accidental downstream releases from wood treatment plants (primarily in the 1970s and
1980s) and were not from the use of the chemical on treated wood. Therefore, these incidents
would not be representative of the wood treatment uses.
The Agency will continue to monitor reported ecological incident information. Detailed analyses
of these incidents are conducted if reported information indicates concerns for risk to non-target
organisms.
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3. Ecological and Environmental Fate Data Needs
The ecological and environmental fate databases are complete, and no additional ecological or
environmental fate data are required to support this registration review decision.
C. Benefits Assessment
A detailed discussion of pentachlorophenol’s benefits and alternatives is presented in the
memorandum titled, “A Qualitative Assessment on the Use, Usage, and Benefits of
Pentachlorophenol (PC# 063001) as a Wood Preservative,” available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
The Office of Pesticide Program’s Biological and Economic Analysis Division (BEAD) assessed
the use, usage and benefits of pentachlorophenol. There are three categories of heavy-duty wood
preservatives, which include oil borne (pentachlorophenol), oil-like (coal tar creosote or simply,
creosote), and waterborne (which are most often copper-based). The oil or water reflects the type
of carrier in the pressure cylinder when preservatives are applied to wood.
Pentachlorophenol is the most-used oil borne wood preservative and one of the most used wood
preservatives. Pentachlorophenol’s main uses are the preservation of wooden utility poles and
sawn crossarms. At most, ten wood preservative chemicals are available for use in utility poles
and 12 are available for sawn crossarms. Non-preserved-wood alternative materials such as steel,
concrete, and fiberglass reinforced composite are also used to make utility poles.
Pentachlorophenol uses an oil carrier, and the benefits of the oil relative to a water carrier are
shared with other oil borne preservative systems and oil-like creosote. An important benefit of
oil is that it inherently repels water, which reduces decay and prevents freezing. Oils lubricate
wood, which keep it soft, thus preventing checking 7 and splitting, increasing flexibility, and
allowing linemen to climb poles more easily. Metal hardware is not corroded when poles are
treated with oil borne preservatives. Finally, utility poles survive fires better when preserved
with oil borne and oil-like creosote versus waterborne preservatives. Pentachlorophenol is also
important in utility pole crossarms as the oil carrier prevents differential drying and warping,
which otherwise would lead to strain on transmission lines.
Three benefits of pentachlorophenol compared to creosote and the other oil borne systems (e.g.,
copper naphthenate [CuN] and 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one [DCOI]) were
identified: 1) its long-estimated service life; 2) its history of effective performance; and 3) its
wide availability compared to other preservative systems. Pentachlorophenol-treated poles have
a long life of up to 70 years while in service. Field trials with posts estimate that wood treated
with creosote and CuN may have shorter lifespans. However, the actual failure rate of CuNtreated poles while in service is no different than other chemicals. Pentachlorophenol has been in
use longer than other oil borne preservatives, effectively preserving poles in the United States
since the 1950s, thus demonstrating not only longevity in the field but providing consistent and
Water is lost from the surface of poles as they dry. Below a certain level of moisture, poles shrink. This shrinking
occurs more along than across growth rings, and small v-shaped checks form in the surface of the pole.

7
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reliable performance for 70 years. DCOI lacks a track record as a preservative for utility poles,
and the early history of CuN-treated poles was marred by premature failures. Finally,
pentachlorophenol appears to be widely available from treating facilities, though there is little
comprehensive information regarding the availability of some oil borne and waterborne
preservative systems relative to pentachlorophenol.
In the absence of pentachlorophenol, users may switch to treating utility poles and sawn
crossarms with another oil borne preservative, most likely CuN. Although CuN appears to be a
good substitute for pentachlorophenol at similar cost, pentachlorophenol has a much larger
market share for reasons that are not clear. Available information indicates that utility pole
purchasers have a strong preference for poles treated with pentachlorophenol compared to poles
treated with alternative oil borne preservatives, even for new installations. Some of this
preference may be associated with the history of premature failures of CuN-treated utility poles,
even though these issues have been resolved and current failure rates of CuN-treated poles are
equivalent to pentachlorophenol-treated poles. The Agency does not expect pentachlorophenol to
be replaced with waterborne preservatives or creosote for use in utility poles. Potential
alternatives to pentachlorophenol include oil-borne carriers such as copper naphthenate and
3(2H)-isothiazolone, 4,5-dichloro-2-octyl (DCOI).
Utility pole purchasers who switch from wood preserved with pentachlorophenol to wood
preserved with other oil borne wood preservatives such as CuN may see price increases due to
supply constraints and the fixed costs of converting plants to treat with new preservatives. In the
long run, it is uncertain whether alternative oil borne preservatives would be more expensive
than pentachlorophenol. Price differences in the cost of preservatives is not expected to be the
driving factor when companies choose to purchase pentachlorophenol-preserved wood utility
poles. If users are unwilling or unable to replace their pentachlorophenol poles with wood treated
with another oil borne preservative, they may be forced to switch to poles made of non-preserved
wood alternative materials such as steel and concrete, at potentially much higher prices.

IV.

FINAL REGISTRATION REVIEW DECISION
A. Risk Mitigation and Regulatory Rationale

As discussed in Section III of this document, the Agency has concluded that there are risks of
concern to mitigate for dermal and inhalation exposures to occupational handlers during the
pressure treatment of wood with pentachlorophenol. Long-term inhalation and dermal risks of
concern were identified for workers in addition to a cancer risk of 1x10-3.
Accordingly, the Agency is requiring the cancellation and phase-out of all registered products
containing pentachlorophenol.
During the development of the PID, the Agency considered requiring additional interim risk
mitigation measures during the period prior to the cancellation of all products containing
pentachlorophenol. While risk mitigation measures would reduce worker exposures to
pentachlorophenol during the phase-out period, many mitigation requirements, including
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additional personal protective equipment (PPE), engineering controls, ventilation requirements,
or other measures, may take several years to adopt and require significant financial resources in
order to implement. As such, the Agency is not requiring additional interim mitigation measures
during the phase-out period.
1. Rationale for Cancellation and Phase-Out of Pentachlorophenol as a Wood
Preservative Pesticide
EPA is requiring the cancellation and phase-out of pentachlorophenol as a wood preservative
pesticide for the reasons outlined in this section.
i. Weighing Risks Versus Benefits
Following the publication of the 2008 Reregistration Eligibility Decision (RED) for
pentachlorophenol, registrants were required to implement mitigation measures designed to
reduce occupational handler exposures, including additional PPE, engineering controls, and
changes to treatment procedures. An observational occupational exposure study was conducted
to evaluate treatment plant worker exposures following the implementation of the mitigation
actions required by the RED.
In the DRA for pentachlorophenol, the Agency concluded that, even taking into account the
effect of the mitigation measures required by the 2008 RED, significant risks of concern
remained for occupational handlers of pentachlorophenol. Long-term inhalation and dermal
exposures were identified, as well as a cancer risk of 1x10-3.
In weighing the benefits of pentachlorophenol versus the risks identified in the DRA, EPA
cannot make the finding that the benefits of pentachlorophenol outweigh the risks. Therefore,
pentachlorophenol does not meet the FIFRA registration standard. EPA considered both the
significant risks to occupational handlers as well as the emergence of alternatives as discussed
below.
ii. Emergence of Potentially Viable Alternatives
As discussed in Section III.C., there are several alternatives to pentachlorophenol that can be
used to treat utility poles, although buyers have historically expressed a preference for
pentachlorophenol treated utility poles. These alternatives include potentially viable, safer
alternatives with oil-borne carriers such as copper naphthenate 8 and 3(2H)-isothiazolone, 4,5dichloro-2-octyl (DCOI). 9 Other wood preservatives for use in treating utility poles include wellestablished wood preservatives such as chromated arsenicals (such as chromated copper arsenate
[CCA], and ammoniacal copper zinc arsenate [ACZA]), alkaline copper quaternary -B (ACQB), and copper azole -B and C. A detailed discussion of pentachlorophenol’s benefits and
potential alternatives is presented in the memorandum titled, “A Qualitative Assessment on the
Use, Usage, and Benefits of Pentachlorophenol (PC# 063001) as a Wood Preservative,”
available in the public docket at regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
The Copper Naphthenate Registration Review Preliminary Risk Assessment is available at
https://www.regulations.gov/document/EPA-HQ-OPP-2010-0455-0009.
9
The Registration Review Draft Risk Assessment for 3(2H)-isothiazolone, 4,5- dichloro-2-octyl (DCOIT) is
available at https://www.regulations.gov/document/EPA-HQ-OPP-2014-0403-0009.
8
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EPA expects that transitioning away from pentachlorophenol in favor of other alternatives may
pose certain challenges. However, given the availability of alternatives, as well as time to
transition to alternative wood preservatives, the utility pole preservative industry will be able to
adapt to the cancellation of pentachlorophenol. Although the utility pole industry has shown
reluctance to use available alternative wood preservatives, EPA is allowing a phase-out period to
allow the industry to transition to these alternatives. During the phase-out and eventual
cancellation of pentachlorophenol, a variety of wood preservative chemistries that are presently
standardized are expected to provide necessary stability in the utility pole market while wood
treatment facilities make operational changes to adopt new preservative chemistries. For more
information on the phase-out period for pentachlorophenol, refer to section V.A of this FD.
2. Other Considerations
The Agency’s justification for its decision to cancel pentachlorophenol registrations are based on
the weighing of risks versus benefits and the emergence of potentially viable alternatives to
pentachlorophenol. There are, however, several additional factors that were taken into
consideration and are explained in this section.
First, the uncertain future of pentachlorophenol production is a supporting consideration in the
Agency’s decision to require cancellation. In 2019, KMG-Bernuth, the sole producer of
pentachlorophenol in North America, announced plans to cease production by early 2022. 10
KMG-Bernuth will close both a facility in Mexico that produces pentachlorophenol, as well as a
facility in Alabama that formulates and stores registered wood preservative products containing
pentachlorophenol. With these plans to cease production and distribution, it is unclear whether
there will be a viable source of pentachlorophenol for sale on the market after early 2022.
Although KMG-Bernuth intends to sell its registrations before ceasing production of the
chemical in early 2022, a buyer of the registrations has not been publicly announced as of
December 22, 2021. The Agency acknowledges that regulatory uncertainty regarding
pentachlorophenol could be contributing to the fact that there is no new buyer.
Second, in early 2020, Gulbrandsen Chemicals announced plans to construct a
pentachlorophenol plant in Orangeburg, South Carolina, in order to continue the production and
sale of pentachlorophenol in the United States. 11 Several members of the South Carolina House
of Representatives, lobbied by local community organizing groups, drafted legislation to prevent
the production of pentachlorophenol in South Carolina. Gulbrandsen Chemicals withdrew the
proposal in March 2020. 12 To EPA’s knowledge, no other company has publicly indicated plans
to purchase KMG-Bernuth’s registrations of pentachlorophenol or maintain pentachlorophenol
on the market following KMG-Bernuth’s withdrawal from pentachlorophenol production in early
2022.

https://cen.acs.org/business/specialty-chemicals/Pentachlorophenol-way-utility-pole-preservative/98/i14
https://beyondpesticides.org/dailynewsblog/2020/03/as-the-world-bans-highly-toxic-wood-preservativepentachlorophenol-a-low-income-u-s-community-may-be-home-to-the-last-production-plant/
12
https://thetandd.com/news/local/gulbrandsen-won-t-make-controversial-wood-%20preservative-at-orangeburgplant/article_6c1165c2-713f-5144-8c00-fda458400660.html
10
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Third, in July 2020, Health Canada’s Pesticide Management Regulatory Agency (PMRA)
announced a proposal to cancel registered uses of pentachlorophenol in Canada in a consultation
document titled Special Review of Pentachlorophenol and Its Associated End-use Products. 13 No
new scientific information was presented by PMRA in this 2020 proposal, as conclusions were
partially based on EPA’s own DRA for pentachlorophenol; however, it is worth noting that
cancellation in the U.S. would align with regional partners. PMRA has requested public
comments on this proposal and has not released a final decision as of December 2021.
Fourth, EPA’s action to cancel all pesticide registrations containing pentachlorophenol aligns the
U.S. with the 172 countries that are signatories of the UN’s Stockholm Convention on Persistent
Organic Pollutants (POP), which banned the use of pentachlorophenol in 2014. 14
B. Final Registration Review Decision
In accordance with 40 CFR §§ 155.57 and155.58, the Agency is issuing the pentachlorophenol
Final Registration Review Decision, thus concluding the registration review of
pentachlorophenol. The Agency has made the following decision: (1) additional data are not
required; (2) pentachlorophenol causes unreasonable adverse effects on the human health and
therefore does not meet the FIFRA registration standard; and (3) the Agency is requiring the
cancellation and phase-out of all registered products containing pentachlorophenol, as described
in Section IV. A, Section V, and Appendix A.
In this FD, the Agency is making no human health or environmental safety findings associated
with the EDSP screening of pentachlorophenol, nor is it making a complete endangered species
finding. However, as detailed in this Final Decision, the Agency is requiring the cancellation of
all pesticide products containing pentachlorophenol and a phase-out of the use of all pesticide
products containing pentachlorophenol. Therefore, EPA has concluded that a full evaluation of
the risks of pentachlorophenol to listed species and EDSP screening for pentachlorophenol are
not necessary.
C. Data Requirements
The human health and ecological databases for pentachlorophenol are sufficient to support a
decision under registration review.

V.

NEXT STEPS AND TIMELINE

This registration review decision closes out the registration review for pentachlorophenol. The
Agency is implementing a phase-out of pentachlorophenol over a period of 5 years in order to
provide stability to the utility pole market as wood treatment facilities change operations from
13

https://www.canada.ca/en/health-canada/services/consumer-product-safety/pesticides-pestmanagement/public/consultations/proposed-special-review-decision/2020/pentachlorophenol.html
14
https://beyondpesticides.org/dailynewsblog/2014/11/united-nations-committee-recommends-global-eliminationof-toxic-wood-preservative/

Appendices
Wood Preserving Industry Report on TWW

Page 233

pentachlorophenol to alternative chemistries (see discussion above regarding alternatives).
Therefore, the Agency is requiring that registrants submit a voluntary cancellation request
pursuant to FIFRA Section 6(f) no later than 60 days from the publication of the
pentachlorophenol Final Registration Review Decision. The voluntary cancellation request must
indicate an effective cancellation date of February 29, 2024. Until the effective cancellation date
of February 29, 2024, the registrants may continue production, sale, and distribution of
pentachlorophenol products while the Agency processes the cancellation requests. The effective
cancellation date will be followed by a 3 year period in which the Agency would allow for the
use of existing stocks. During the 3 year period during which the use existing stocks is
permitted, registrants may not produce, sell or distribute pentachlorophenol products. After
February 28, 2027, the use of pentachlorophenol will not be allowed. Therefore, the wood
preservative uses of pentachlorophenol must cease approximately 5 years after the publication of
the pentachlorophenol FD.
When the FIFRA Section 6(f) voluntary cancellation requests are submitted, the Agency will
begin the process of cancelling the registrations for pentachlorophenol products for which
voluntary cancellation requests have been submitted by publishing a notice of receipt of such
requests in the Federal Register and providing a 30-day public comment period. The Agency
will then publish a cancellation order in the Federal Register if the requests for voluntary
cancellation are approved. In the event that registrants are unwilling to submit voluntary
cancellation requests for their registrations within 60 days as required by this FD, the Agency
may proceed with an involuntary cancellation of the pentachlorophenol registrations.
At the request of public comments received on the PID, EPA is clarifying three points related to
the requirement to cancel product registrations containing pentachlorophenol and phase-out of
the use of existing stocks. First, this FD only requires the cancellation of pesticide registrations
containing pentachlorophenol. Consistent with the treated article exemption in 40 C.F.R. §
152.25(a), utility poles and cross arms treated with pentachlorophenol may still be transported,
sold, and installed without interruption after the supply of pentachlorophenol pesticide product
stock is exhausted and after the 3-year existing stocks period has expired. Second,
pentachlorophenol-treated wood poles and cross-arms that are installed in existing transmission
and distribution networks do not need to be replaced with alternatives. Third, trace amounts of
pentachlorophenol will be permitted in treating systems and tanks during the transition from
pentachlorophenol to alternative chemistries.
A. Implementation of Cancellation
The Agency is requiring that registrants with pentachlorophenol product registrations submit a
voluntary cancellation request no later than 60 days after the publication of the
pentachlorophenol FD. The voluntary cancellation request must indicate an effective cancellation
date of February 29, 2024. Until the effective cancellation date of February 29, 2024, the
registrants may continue production, sale, and distribution of pentachlorophenol products while
the Agency processes the cancellation requests. The effective cancellation date of February 29,
2024 will be followed by a 3 year period in which the Agency would allow for the use of
existing stocks. During the 3 year period during which the use existing stocks is permitted,
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registrants may not produce, sell or distribute pentachlorophenol products. After February 28,
2027, the use of pentachlorophenol will not be allowed.
In determining whether to allow the continued sale and use of existing stocks of a pesticide that
has been cancelled, and what conditions to put on such sale or use, EPA considers whether the
benefits of allowing such continued sale or use outweigh the risks. Factors such as the
significant risks to occupational handlers from the use of pentachlorophenol and emergence of
alternatives to pentachlorophenol weighed against allowing the continued sale and use of
existing stocks of pentachlorophenol products after the registrations are cancelled. However, the
Agency recognizes that allowing the continued use of existing stocks of pentachlorophenol
products after the registrations have been cancelled also has benefits, such as allowing woodtreating facilities time to transition to alternative chemistries and allowing existing stocks to be
used for wood treatment instead of being disposed of as hazardous waste. The Agency therefore
maintains that providing a phase-out period of approximately 5 years (2 years to continue
production, sale, and distribution of pentachlorophenol products, and an additional 3 years
following cancellation to use existing stocks) represents an appropriate balancing of these risks
and benefits.
The Agency does not, however, support a phase-out period of less than 5 years due to the
potential disruption in the utility pole market. In discussions with the Utility Solid Waste
Activity Group (USWAG) in June 2021, the Agency received feedback from utility companies in
support of a 5-year phase-out period. USWAG indicated that a 5-year phase-out period would
allow sufficient time for utility companies to transition to alternative wood preservative
chemistries without disruption to the utility pole market. Utility companies are the primary users
of pentachlorophenol-treated wood; therefore, their confidence that a 5-year phase-out period
will provide adequate time for transition was important feedback for the Agency in finalizing this
FD.
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Source of Exposure

Air (respirable
particles, vapor from
volatiles)
Occupational handler (during
pressure-treatment of wood
commodities at ambient or
elevated temperature)
Dermal contact

Affected Population(s)

Chronic

Chronic

Dermal

Duration of
Exposure

Inhalation

Route of
Exposure

Cancer
Long-term dermal

Cancer
Long-term inhalation

Potential Risk(s) of
Concern

Appendix A: Summary of Required Actions for Pentachlorophenol

Cancellation of all pentachlorophenol
product registrations

Required Actions

Appendix B-1: Summary of Public Comments on the Pentachlorophenol
Proposed Interim Registration Review Decision and Agency Responses
During the 75-day public comment period for the Pentachlorophenol Proposed Interim
Registration Review Decision, which opened on March 5, 2021 and closed on May 19, 2021, the
Agency received public comments from 15 sources. Comments were submitted by KMGBernuth, Inc., Chuck Idol, Mariann Dalimonte, the Oeser Company, Western Wood Preservers
Institute, the North American Wood Pole Council, Beyond Pesticides, Stephanie Wozniak,
Wood Preservation Canada, Stella-Jones Corporation, US Department of Agriculture’s Forest
Service, Washington State Department of Agriculture, the Treated Wood Council, Utility Solid
Waste Activities Group, and Nisus Corporation. Substantive comments of a regulatory nature,
and the Agency’s responses to those comments are summarized in this appendix (B-1).
Substantive comments of a scientific nature, and the Agency’s responses to those comments are
summarized in the memorandum titled Response to Public Comments on the Pentachlorophenol
Proposed Interim Decision (PID) available in Appendix B-2 of this FD and in the public docket
at www.regulations.gov under docket ID EPA-HQ-OPP-2014-0653. The Agency thanks all
commenters for their comments and has considered them in developing this FD.
Comments Submitted by KMG-Bernuth in EPA-HQ-OPP-2014-0349-0024 15
KMG-Bernuth Comment 1: KMG-Bernuth submitted comments stating that the proposed
cancellation is not based on risks that could not be mitigated by mandating improvements to the
pentachlorophenol label, many of which were discussed in a series of extensive dialogue
between EPA and the registrants of and treaters who use pentachlorophenol. KMG-Bernuth
asserts that the risks to occupational handlers are not substantially higher than those for
chromated arsenicals, for which EPA proposed additional occupational handler risk mitigation
measures and label changes.
Agency Response: KMG-Bernuth is correct that EPA had engaged in extensive dialogue with
registrants of and treaters who use pentachlorophenol and discussed potential mitigation
measures aimed at reducing exposures to occupational handlers working in treatment facilities.
However, in weighing the benefits of pentachlorophenol versus the risks identified in the DRA,
EPA decided that it cannot make the finding that the benefits of pentachlorophenol outweigh the
risks, even after potential mitigation measures are considered. EPA considered both the
significant risks to occupational handlers as well as the emergence of safer, potentially viable
alternatives discussed above. While the risks to occupational handlers using pentachlorophenol
may not be substantially higher than those of chromated arsenicals, EPA concluded that
chromated arsenicals provide greater niche benefits than pentachlorophenol. Wood treated with
chromated arsenicals (i.e., CCA and ACZA) has greater benefits than other preservatives
because CCA and ACZA are approved for use in marine environments, a niche use particularly
in southern latitude coastal water in the United States.

KMG-Bernuth’s public comments were submitted to the docket for the registration review of creosote but are
relevant to pentachlorophenol and are therefore included in this response to comments section.

15
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KMG-Bernuth Comment 2: KMG-Bernuth stated that Canada’s unfinalized proposal to cancel
penta is not justification for the PID and is based off of the calculated half-life of
pentachlorophenol in air, which is a consideration unique to Canada’s Toxic Substances
Management Policy (TSMP).
Agency Response: The Agency did not propose to cancel pentachlorophenol because of
Canada’s proposal to cancel pentachlorophenol, which was not a part of the basis for the
Agency’s decision to cancel pentachlorophenol. While KMG-Bernuth is correct that Canada has
not yet finalized its proposal to cancel pentachlorophenol, EPA’s action to cancel all pesticide
registrations containing pentachlorophenol is pursuant to the Agency’s legal authority under
FIFRA.
KMG-Bernuth Comment 3: “In our view the overriding consideration that led to the proposed
PID is the decision by KMG-Bernuth to exit the penta market by early 2022, and the fact that no
company has surfaced willing to take over the registrations. In light of KMG-Bernuth’s decision
to cease penta operations we have no objection to the proposal that KMG-Bernuth submit a
voluntary cancellation request two years from the publication of the penta ID. We would oppose
any suggestion that the voluntary cancellation be submitted before that point.”
Agency Response: The Agency does not agree that the overriding consideration that led to the
proposed PID is the decision by KMG-Bernuth to exit the pentachlorophenol market by early
2022. As explained in section IV.A.1, subsections i-ii of this document, EPA is requiring
cancellation of pentachlorophenol based on the Agency’s determination that the benefits of
pentachlorophenol—in particular in light of the emergence of newer, safer alternatives like
copper naphthenate and DCOI—do not outweigh the high occupational handler risks. The
Agency also considered the growing international support to ban the use of pentachlorophenol.
As described in this FD, the Agency is requiring that registrants with pentachlorophenol product
registrations submit a voluntary cancellation request no later than 60 days after the publication of
the pentachlorophenol FD. The voluntary cancellation request must indicate an effective
cancellation date of February 29, 2024. Until the effective cancellation date, the registrants may
continue production, sale, and distribution of pentachlorophenol products while the Agency
processes the cancellation requests. The effective cancellation date will be followed by a 3 year
period in which the Agency would allow for the use of existing stocks.
KMG-Bernuth Comment 4: KMG-Bernuth expressed concern that the three years proposed to
allow wood treaters to use up existing stocks following the voluntary cancellation request is too
short, citing logistical challenges of transitioning to alternative chemistries and the disposal of
F027-listed hazardous waste at wood treatment facilities under the Resource Conservation and
Recovery Act (RCRA). The commenter cited several pesticides as examples that extended the
period in which registrants were allowed to sell and use existing stocks, including azinphiosmethyl (AZM) and fenamiphos. KMG-Bernuth urged EPA to signal that the Agency is receptive
to extending the phase-out period irrespective of whatever deadline EPA selects for the
exhaustion of existing stocks.
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Agency Response: While several comments were submitted in agreement with KMG-Bernuth’s
position for a longer phase-out period, several comments were also submitted in support of a
phase-out period of shorter than 5 years. FIFRA Section 6(a)(1) (7 U.S.C. § 136d(a)(1)) gives
EPA discretion to allow the continued sale and use of existing stocks of a cancelled pesticide,
and to define the conditions (including the timeframe(s)) for this sale and use, if EPA determines
that allowing such sale and use is not inconsistent with the purposes of FIFRA. FIFRA does not
require the Agency to follow specific timeframes with respect to the sale and use of existing
stocks.
In determining whether to allow the continued sale or use of existing stocks of a pesticide that
has been cancelled, and what conditions to put on such sale or use, EPA considers whether the
benefits of allowing such continued sale or use outweigh the risks. Factors such as the
significant risks to occupational handlers from the use of pentachlorophenol and emergence of
alternatives to pentachlorophenol weigh against allowing the continued sale or use of existing
stocks of pentachlorophenol products after the registrations are cancelled. However, the Agency
recognizes that allowing the continued sale and use of existing stocks of pentachlorophenol
products after the registrations have been cancelled also has benefits, such as allowing woodtreating facilities time to transition to alternative chemistries and allowing existing stocks to be
sold and used for wood treatment instead of being disposed of as hazardous waste. The Agency
therefore maintains that providing a phase-out period of approximately 5 years (2 years to
continue production, sale, and distribution of pentachlorophenol products, and an additional 3
years following cancellation to use existing stocks) represents an appropriate balancing of these
risks and benefits.
While KMG-Bernuth is correct that EPA has in the past allowed end users to sell and use
existing stocks of some pesticide products after cancellation until such stocks were exhausted,
the Agency’s determination of the appropriate disposition of existing stocks is made on a caseby-case basis, considering the risks and benefits associated with allowing the continued sale or
use of existing stocks of each product. Therefore, EPA may allow the sale and use of existing
stocks of a pesticide product until such stocks are exhausted in some circumstances, for example
where registrants have chosen to voluntarily cancel their pesticide product registrations prior to
the Agency finding that the benefits of such products do not outweigh the risks (such as in the
examples cited in KMG-Bernuth’s comments). Similarly, in other circumstances—such as for
pentachlorophenol, where the Agency has determined that the pesticide products no longer meet
the FIFRA registration standard—the Agency may limit the sale and use of existing stocks of a
pesticide product.
The Agency does not, however, support a phase-out period of less than 5 years due to the
potential disruption in the utility pole market. In discussions with the Utility Solid Waste
Activity Group (USWAG) in June 2021, the Agency received feedback from utility companies in
support of a 5 year phase-out period. USWAG indicated that a 5-year phase-out period would
allow sufficient time for utility companies to transition to alternative wood preservative
chemistries without disruption to the utility pole market. Utility companies are the primary users
of pentachlorophenol-treated wood; therefore their confidence that a 5-year phase-out period will
provide adequate time for transition was important feedback for the Agency in finalizing this FD.
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Therefore, the Agency is requiring that registrants with pentachlorophenol product registrations
submit a voluntary cancellation request no later than 60 days after the publication of the
pentachlorophenol FD. The voluntary cancellation request must indicate an effective cancellation
date of February 29, 2024. Until the effective cancellation date, the registrants may continue
production, sale, and distribution of pentachlorophenol products while the Agency processes the
cancellation requests. The effective cancellation date will be followed by a 3 year period in
which the Agency would allow for the use of existing stocks.
Comments Submitted by Mr. Chuck Idol in EPA-HQ-OPP-2014-0653-0053 and EPA-HQOPP-2014-0653-0054
Chuck Idol Comment 1: Mr. Idol notes that the PID was released in a Federal Register Notice
(FRN) dated March 5, 2021, and that the FRN gives a May 4, 2021 due date for public
comments on the PID. Mr. Idol states that “This is one day before the notice was sent out.”
Agency Response: Mr. Idol is correct that public comments were originally due on May 4, 2021.
May 4 is 60 days after March 5 and is not 1 day before the FRN was published announcing
availability of the PID. The Agency believes Mr. Idol misread May 4 for March 4. The Agency
allowed the customary 60-day public comment period following the PID, which was extended an
additional 15 days at the request of a commenter.
Chuck Idol Comment 2: Mr. Idol asserts that creosote is not a “safer alternative” to
pentachlorophenol. “Your EPA web has Creosote listed as RED. It is not safe! Creosote has well
documented history of birth defects and cancer impacts to humans and all animals.”
Agency Response: In the PID, the Agency listed copper naphthenate and DCOI as potentially
safer alternatives and listed creosote and chromated arsenicals as well-established alternatives.
This statement was not meant to imply that creosote is a safer alternative. The Agency has
adjusted the language in this FD so other members of the general public do not interpret these
statements to conclude that creosote is a safer alternative to pentachlorophenol.
“RED” is an acronym that stands for Reregistration Eligibility Decision and does not indicate
that creosote is listed as “red”. The publication of a Reregistration Eligibility Decision (RED) in
2008 was issued at the conclusion of the reregistration of creosote. The Reregistration Eligibility
Decision included a human health and ecological risk assessment as well risk mitigation
measures intended to reduce risks associated with the use of creosote as a wood preservative
pesticide. This decision outlined in the RED was updated in the Creosote Interim Registration
Review Decision, and is available at www.regulations.gov in docket ID EPA-HQ-OPP-20140823. Furthermore, the Agency wrote in the PID and ID that EPA “does not expect
pentachlorophenol to be replaced with waterborne preservatives or creosote for use in utility
poles.”
Chuck Idol Comment 3: “The Utility Pole and Cross Arm industry has heavily turned to NONCHEMICAL solutions which you do not list. Please list those as alternatives such as Fiber
Reinforced Polymer (FRP), Cement, Steel and Undergrounding.”
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Agency Response: Alternatives to pentachlorophenol-treated utility poles and cross-arms,
including steel, concrete, and FRP are discussed in the memorandum titled, “A Qualitative
Assessment on the Use, Usage, and Benefits of Pentachlorophenol (PC# 063001) as a Wood
Preservative,” available in the public docket at regulations.gov under docket ID EPA-HQ-OPP2014-0653.
Chuck Idol Comment 4: The proposed label changes related to ensuring poles are dry and not
wet using double vacuumed to stop leaching and dripping will in fact not stop the well-known
issues of centrifugal force that causes all PentaChloroPhenol (PCP) to leach down the utility
pole.
Agency Response: The Agency expects that the labeling changes previously implemented will
reduce the potential for excess preservative to “weep” from utility poles treated with
pentachlorophenol. Furthermore, in this FD the Agency is requiring the cancellation of pesticide
registrations containing pentachlorophenol, which will eliminate the treatment of new utility
poles with pentachlorophenol.
Chuck Idol Comment 5: Mr. Idol points to several articles and reports detailing environmental
impacts resulting from the use of pentachlorophenol as a wood preservative.
Agency Response: Incidents of environmental contamination resulting from the future use of
pentachlorophenol will be eliminated once the cancellation and phase-out of pentachlorophenol
products is complete, as required by this FD.
Chuck Idol Comment 6: Canada is also listing all of the serious health and human risks and is
proposing [the cancellation of] “Pentachlorophenol and Its Associated End-use Products.”
Agency Response: Although Canada has its own laws and regulatory processes that govern the
review of wood preservative pesticides, EPA’s Draft Risk Assessment aligns with much of the
risks to human health and the environment outlined in Health Canada’s Pesticide Management
Regulatory Authority (PMRA) Proposed Special Review Decision PSRD2020-03, Special
Review of Pentachlorophenol and Its Associated End-use Products. Like PMRA’s proposed
decision, the Agency’s FD for pentachlorophenol also requires the cancellation of
pentachlorophenol pesticidal products citing concerns over risks to human health as one of the
factors informing this decision.
Chuck Idol Comment 7: PentaChloroPhenol (PCP) should be canceled as there are many nonchemical alternative solutions. Creosote should NOT be used as an alternative to
PentaChloroPhenol (PCP).
Agency Response: In this FD, the Agency is requiring the cancellation of all registrations
containing pentachlorophenol. Creosote is a potential alternative to pentachlorophenol, but as
stated in section III.C of this document, EPA does not expect pentachlorophenol to be replaced
with waterborne preservatives or creosote for use in utility poles.
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Chuck Idol Comment 8: During the public comment period following the publication of the
pentachlorophenol PID, Mr. Idol re-submitted public comments originally submitted following
the pentachlorophenol DRA in 2020.
Agency Response: These comments, originally submitted in 2020, were addressed in the
Pentachlorophenol Proposed Interim Registration Review Decision and in the memorandum
titled Response to Public Comments Regarding the Pentachlorophenol Draft Risk Assessment
dated August 3, 2020. Both documents are available in the public docket at regulations.gov
under docket ID EPA-HQ-OPP-2014-0653.
Comments Submitted by Councilwoman Mariann Dalimonte, Town of North Hempstead,
New York, and Residents Forward in EPA-HQ-OPP-2014-0349-0021 16
Mariann Dalimonte Comment: Ms. Dalimonte commented that she is in support of the
cancellation of pentachlorophenol, but is not in agreement that creosote is a safe alternative
wood preservative to pentachlorophenol.
Agency Response: The Agency thanks Ms. Dalimonte for her comments. Creosote is a potential
alternative to pentachlorophenol, but as stated in section III.C of this document, EPA does not
expect pentachlorophenol to be replaced with waterborne preservatives or creosote for use in
utility poles.
Comments Submitted by the Oeser Company in EPA-HQ-OPP-2014-0653-0061
Oeser Company Comment 1: The Oeser Company expressed opposition to the phase-out of
pentachlorophenol as a wood preservative, citing the preservative’s proven, reliable role in
preserving utility poles used in electrical infrastructure. The Oeser Company expressed concerns
that the proposed 5-year phase-out period is too short and should be replaced with an 8- or 9-year
phase-out period.
Agency Response: The Agency thanks the Oeser Company for its comments. While several
comments were submitted in agreement with the Oeser Company’s position for a longer phaseout period, several comments were also submitted in support of a phase-out period of shorter
than 5 years. Please refer to the Agency’s response to comment 4 submitted by KMG-Bernuth
for EPA’s rationale for a phase-out period of 5 years.
Oeser Company Comment 2: The Oeser Company requested guidance for how to deal with
treating solutions during the phase-out period once inventories drop below operating levels of
~20,000 gallons of pentachlorophenol solution and requested a temporary variance to allow for
the proper transfer of pentachlorophenol between licensed applicators during the phase-out
period.

Councilwoman Dalimonnte’s Bernuth’s public comments were submitted to the docket for the registration review
of creosote but are relevant to pentachlorophenol and are therefore included in this response to comments section.
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Agency Response: Consistent with its authority under FIFRA Section 6(a), the Agency intends to
allow the sale (including distribution) and use of currently registered pentachlorophenol products
for 2 years after the publication date of this Final Decision for pentachlorophenol. After that, the
Agency will allow use of existing stocks for another 3 years.
The distribution or sale of diluted pentachlorophenol solution is permitted only to the extent
allowable under FIFRA or EPA regulations relating to the sale or distribution of an unregistered
pesticide. The Agency considers diluted pentachlorophenol solution distributed for the purpose
of being used as a wood preservative to be a pesticide because it meets the definition of a
“pesticide” in FIFRA Section 2(u) (7 U.S.C. § 136(u) (defining “pesticide” in relevant part as
“any substance or mixture of substances intended for preventing, destroying, repelling, or
mitigating any pest”) and in EPA regulations (40 C.F.R. § 152.15(b)-(c)) (further providing that
a substance is a “pesticide” if it “consists of or contains one or more active ingredients and has
no significant commercially valuable use as distributed or sold other than (1) use for pesticidal
purpose (by itself or in combination with any other substance), (2) use for manufacture of a
pesticide” or the person who distributes or sells it “has actual or constructive knowledge that the
substance will be used, or is intended to be used, for a pesticidal purpose.” Specifically, the
Agency understands that diluted pentachlorophenol solution would be shipped either for “use for
pesticidal purpose” or for the manufacture of a pesticide. Therefore, such solution may only be
distributed for the purpose of being used as a wood preservative if it has been separately
registered under FIFRA. The distribution or sale of unregistered diluted pentachlorophenol
solution is prohibited under FIFRA Section 12(a)(1)(A), subject to exceptions outlined in the
statute and its implementing regulations.
FIFRA Section 2(gg) (7 U.S.C. § 136(gg)) defines “to distribute or sell” broadly: “to distribute,
sell, offer for sale, hold for distribution, hold for sale, hold for shipment, ship, deliver for
shipment, release for shipment, or receive and (having so received) deliver or offer to deliver.” 7
U.S.C. § 136(gg). The statute contains an exclusion from the scope of sale and distribution for
the “holding or application of registered pesticides or use dilutions thereof by any applicator who
provides a service of controlling pests,” so long as such applicator does not deliver “any
unapplied pesticide to any person so served.” Similarly, EPA regulations (40 C.F.R. § 152.30)
allow for the sale or distribution of unregistered pesticides under limited circumstances—such as
between registered pesticide production establishments operated by the same pesticide producer,
or for disposal. The Agency does not intend to either restrict or expand the scope of these
exceptions to the registration requirement with respect to diluted pentachlorophenol solution.
Thus, except as provided in FIFRA or its implementing regulations, the shipment of diluted
pentachlorophenol solution would constitute the “distribution” of an unregistered pesticide,
which is prohibited under FIFRA Section 12(a)(1). Unused diluted pentachlorophenol solution
must be disposed of in accordance with RCRA and in consultation with the facility’s authorized
state or EPA Region.
The Agency notes that current pentachlorophenol product labels do not permit for the addition of
concentrated pentachlorophenol to the diluted solution. Instead, the use directions on the labels
state “Add one part of this product to 20 parts of petroleum solvent and mix well,” and do not
direct users to add concentrated pentachlorophenol to augment the concentration of the pesticide
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solution. Thus, adding additional pentachlorophenol concentrate to the diluted solution may
represent a use violation according to current product labels.
Oeser Company Comment 3: The Oeser Company requested guidance and assurances that:
- The ongoing use of utility poles treated with pentachlorophenol throughout their lifecycle
will not be impacted
- Utilities will remain able to purchase utility poles treated with pentachlorophenol
throughout and after the phase-out
- The Agency will permit treaters that switch from pentachlorophenol preservative systems
to alternative chemistries to still detect traces of pentachlorophenol for a period of time.
Agency Response: The Agency thanks the Oeser Company for raising these important
clarifications surrounding the cancellation and phase-out of pentachlorophenol. EPA can confirm
that the FD only requires the cancellation of pesticide registrations containing
pentachlorophenol. Once the 5-year phase-out period is complete, registrants and treaters will no
longer be allowed to treat wood with pentachlorophenol; however, utility poles and cross arms
previously treated with pentachlorophenol will still be allowed to be transported, sold, and
installed without interruption after. The Agency can also confirm that pentachlorophenol-treated
wood poles and cross-arms that are installed in existing transmission and distribution networks
do not need to be replaced with alternatives. EPA also confirms that trace amounts of
pentachlorophenol will be permitted in treating systems and tanks during the transition from
pentachlorophenol to alternative chemistries. These items have been added to section V of this
FD.
Comments Submitted by Western Wood Preservers Institute (WWPI) in EPA-HQ-OPP2014-0653-0062
WWPI Comment 1: Comments submitted by WWPI state that the rationale to cancel
pentachlorophenol registrations is based on “questionable findings and unsupported conclusions
that the preservative poses significant human health risks to workers” given that
pentachlorophenol has been used as a wood preservative for tens of millions of utility poles
throughout North America.
Agency Response: WWPI is correct that pentachlorophenol has been used for decades as a wood
preservative in the preservation of utility poles; however, its longevity of use is not an argument
against the conclusion that pentachlorophenol poses significant human health risks to workers.
During the re-evaluation of pentachlorophenol, the Agency periodically conducts reviews using
the best available data. In the Draft Risk Assessment for pentachlorophenol, the Agency
evaluated a worker exposure study conducted in 2018 and determined that risks of concerns
remain for occupational handlers treating with pentachlorophenol. Therefore, the rationale to
cancel pesticide registrations containing pentachlorophenol is based off of the most up-to-date,
scientifically rigorous Draft Risk Assessment published in 2020. 17

The Draft Risk Assessment for Pentachlorophenol is available in the public docket at regulations.gov under
docket ID EPA-HQ-OPP-2014-0653.
17
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WWPI Comment 2: The commenters stated that the alternative preservatives listed as potential
replacements for pentachlorophenol have been “available for decades during previous EPA
registration approvals for penta[chlorophenol],” and that only one preservative, DCOI, has been
approved for the treatment of utility poles since the publication of the RED in 2008.
Agency Response: WWPI is correct that alternatives to pentachlorophenol have been available
for decades in the wood preservative market. The Agency expects that these well-established
alternatives, including DCOI, copper naphthenate, chromated arsenicals and dichromic acid, and
creosote,will provide stability in the wood preservation market during the phase out of
pentachlorophenol over a period of 5 years as identified in Section V of this document.
WWPI Comment 3: The commenters assert that EPA’s decision to propose the cancellation of
pesticide registrations containing pentachlorophenol is based on commercial and political
factors. WWPI states that EPA relied on the uncertain future of pentachlorophenol in the wood
preservation market, aligning the US with the 2014 Stockholm Convention on Persistent Organic
Pollutants (POP) which banned pentachlorophenol in 172 countries, and Health Canada’s
proposal to cancel pentachlorophenol as rationale for the Agency’s proposal to cancel
pentachlorophenol.
Agency Response: The Agency thanks WWPI for their comments. The Agency does not agree
that the factors that led to the proposed cancellation of pentachlorophenol are commercial or
political. As explained in section IV.A.1 subsections i-iii of this document, EPA is requiring
cancellation of pentachlorophenol based on the Agency’s determination that the benefits of
pentachlorophenol—in particular in light of the emergence of newer, safer alternatives like
copper naphthenate and DCOI—do not outweigh the high occupational handler risks. The
Agency also considered the growing international support to ban the use of pentachlorophenol.
Comments Submitted by the North American Wood Pole Council (NAWPC) in EPA-HQOPP-2014-0653-0063
NAWPC Comment 1: NAWPC submitted comments indicating concerns with the EPA’s 5-year
phase-out period, including a 2-year period for the voluntary cancellation of registrations by
registrants of pentachlorophenol and a 3-year period for the use of existing stocks, suggesting
that the proposed timeline is arbitrary and contrary to EPA’s past practices. NAWPC
recommended that EPA allow for the use of existing stocks of pentachlorophenol for a minimum
of 10 years following the voluntary cancellation of pesticide products containing
pentachlorophenol, which will allow the treating industry to transition to alternative wood
preservatives while maintaining a steady supply of wood poles.
Agency Response: The Agency thanks NAWPC for their comments. While several comments
were submitted in agreement with WWPI’s position for a longer phase-out period, several
comments were also submitted in support of a phase-out period of shorter than 5 years. Please
refer to the Agency’s response to comment 4 submitted by KMG-Bernuth for EPA’s rationale for
a phase-out period of 5 years.
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Comments Submitted by Beyond Pesticides in EPA-HQ-OPP-2014-0653-0056 and EPAHQ-OPP-2014-0653-0067
Beyond Pesticides Comment 1: On April 12, 2021, Beyond Pesticides requested a 30- to 60-day
extension of the public comment period, citing the need to ensure maximum public opportunity
for participation in the reevaluation of pentachlorophenol.
Agency Response: Upon review of the extension request, the Agency granted a 15-day extension
of the public comment period, changing the closing date of the public comment period from May
4 to May 19, 2021.
Beyond Pesticides Comment 2: Beyond Pesticides submitted public comments pertaining to the
reevaluation of creosote, chromated arsenicals, and dichromic acid in the docket for the
reevaluation of pentachlorophenol.
Agency Response: Please refer to the ID for creosote, available at www.regulations.gov in
docket ID EPA-HQ-OPP-2014-0823 and the ID for chromated arsenicals and dichromic acid
available in docket IDs EPA-HQ-OPP-2015-0349 and EPA-HQ-OPP-2010-0243 for EPA’s
response to comments submitted by Beyond Pesticides that are specific to creosote, chromated
arsenicals, and dichromic acid.
Beyond Pesticides Comment 3: Beyond Pesticides commented that it is in favor of EPA’s
decision to cancel and phase-out all registered products containing pentachlorophenol, citing that
the “long overdue action will now bring the U.S. into conformance with the Stockholm
convention banning pentachlorophenol.” Given the high risks associated with pentachlorophenol,
the commenters recommended an immediate cancellation and should not rely on an extended
phase-out period of five years. Furthermore, the commenters assert that EPA should not rely on
registrants to voluntarily cancel their registrations to proceed with the phase-out period. Instead,
Beyond Pesticides commented in favor of an immediate cancellation of pentachlorophenol
product registrations.
Agency Response: The Agency thanks Beyond Pesticides for its comments and considered them
in the development of this FD. While several comments were submitted in agreement with
Beyond Pesticides’ position for a short or nonexistent phase-out period, several comments were
also submitted in support of a phase-out period of longer than 5 years. With the cancellation of
pentachlorophenol expected to potentially disrupt the utility pole market, the Agency designed
the phase-out period as a strategy to ensure stability throughout the wood preservative industry
and to give wood treaters time to switch to alternative wood preservatives, and, as discussed in
EPA’s response to KMG-Bernuth Comment 4, the Agency believes that this phase-out period
represents an appropriate balance of the risks and benefits associated with the use of
pentachlorophenol. Therefore, the Agency is providing a 5-year phase-out period which includes
60 days for the registrants to submit voluntary cancellation requests, 2 years for registrants to
continue production, sale, and distribution of pentachlorophenol products and another 3 years
during which existing stocks can be used.
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In the event that registrants are unwilling to voluntarily cancel their registrations within 60 days
as required by this FD, the Agency may proceed with an involuntarily cancellation of the
pentachlorophenol registrations.
Beyond Pesticides Comment 4: The commenter stated that the Agency should not base its
decision to cancel pentachlorophenol on the “uncertain future of pentachlorophenol production.”
Instead, EPA should rely on the statutory requirements for registration under FIFRA and
demonstrate that pentachlorophenol poses an unreasonable risk as a rationale for cancellation of
registered products containing pentachlorophenol.
Agency Response: The Agency does not agree that it based the decision to cancel
pentachlorophenol on the uncertain future of pentachlorophenol production. This explanation
was included in the PID for pentachlorophenol in an effort to provide additional context
surrounding the cancellation of pentachlorophenol to the reader. As explained in section IV.A.1
subsections i-iii of this document, EPA is requiring cancellation of pentachlorophenol based on
the Agency’s determination that the benefits of pentachlorophenol—in particular in light of the
emergence of newer, safer alternatives like copper naphthenate and DCOI—do not outweigh the
high occupational handler risks. The Agency also considered the growing international support
to ban the use of pentachlorophenol. EPA expects that industry’s decision to cease production of
pentachlorophenol is a reflection, not a cause, of these same factors.
Beyond Pesticides Comment 6: Beyond Pesticides states that utility poles are recycled and used
in various outdoor structures with potential for broader human and environmental exposures to
toxic residues. Such recycling should be prohibited as part of the use cancellation decision going
forward.
Agency Response: The Agency is aware of railroad ties treated with creosote that are reused
after their intended life cycle for use as landscaping timbers but is not aware of utility poles
treated with pentachlorophenol used in a similar manner. Although pentachlorophenol pesticide
products are not approved for residential use, or approved to treat wood for residential use, the
reuse of pentachlorophenol-treated wood is not subject to regulation by FIFRA or under
pesticide laws. Landscape retaining walls are not expected to be areas of frequent contact, and
any contact with landscaping timbers is expected to be episodic in nature. Additionally, old
utility poles would likely have significantly less transferable pentachlorophenol than freshly
treated wood. As a result, the Agency does not anticipate significant exposure to occur from this
exposure scenario.
Beyond Pesticides Comment 7: The commenters stated that, in the pentachlorophenol DRA,
EPA did not make a common mechanism of toxicity to humans finding as to pentachlorophenol
and any other substance and it determined that pentachlorophenol does not appear to produce a
toxic metabolite produced by other substances. Therefore, in the DRA, the EPA did not assume
that pentachlorophenol has a common mechanism of toxicity with other substances. The
commenters assert, however, that the principal mode of action for pentachlorophenol is by
uncoupling oxidative phosphorylation, which is shared by many other organochlorine
compounds. Also, pentachlorophenol has recently been recognized as an emerging disinfectant
byproduct in wastewater treatment arising from varied sources multiplying potential exposures.
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Therefore, the commenters argue, cumulative risks from exposures to compounds with similar
mode of action and added exposures from complex origins should be considered.
Agency Response: Beyond Pesticides is correct that EPA did not make a common mechanism of
toxicity to humans finding for pentachlorophenol in the DRA. However, even if a common
mechanism of toxicity to humans finding was made for pentachlorophenol, the Agency’s
decision to require the cancellation of all pesticide registrations containing pentachlorophenol
would remain unchanged.
Beyond Pesticides Comment 8: In its human health risk assessment of pentachlorophenol, the
Agency concluded, taking into account the effect of the mitigation measures required by the
2008 RED, that significant risks of concern remain for occupational handlers of
pentachlorophenol. Beyond Pesticides commented that long-term inhalation and dermal
exposures were identified that pose serious risks of carcinogenic, renal, and neurological effects.
Agency Response: The Agency agrees with Beyond Pesticides in their statements that long-term
inhalation and dermal exposures of concern were identified for occupational handlers working in
wood treatment facilities. These human health risks are the basis of the Agency’s determination
that pentachlorophenol presents unreasonable risks of adverse effects, and therefore the
Agency’s decision to require the cancellation and phase-out products containing
pentachlorophenol.
Beyond Pesticides Comment 9: Although the PID for pentachlorophenol states that “No human
health or environmental safety findings associated with the Endocrine Disruptor Screening
Program (EDSP) or an endangered species assessment were made in the PID,” Beyond
Pesticides commented that the Agency “should not wait for such determinations and move
forward immediately with cancellation.”
Agency Response: The Agency agrees with Beyond Pesticides and will not wait for an ESDP or
ESA assessment to be conducted before finalizing the cancellation of product registrations
containing pentachlorophenol.
Beyond Pesticides Comment 10: In August 2021, Beyond Pesticides submitted an additional
comment to the Agency summarizing field data on discharge of contaminants from wooden
utility poles treated with pentachlorophenol. Samples were taken from stormwater and soil
present at utility service centers where stacks of freshly treated wood is stored. Beyond
Pesticides stated that the sampling data showed elevated levels of dioxins, pentachlorophenol,
and various metals (copper, arsenic, iron, and zinc) at levels that exceed the applicable regulatory
benchmarks established by EPA and state regulatory agencies under a state National Pollutant
Discharge Elimination System (NPDES) permit or under the Clean Water Act. For these reasons,
the commenters support the PID’s proposed decision to cancel all registered products containing
pentachlorophenol, and requested that the cancellation be effective immediately.
Agency Response: The Agency thanks Beyond Pesticides for submitting additional monitoring
data demonstrating elevated levels of dioxins, pentachlorophenol, and various metals in
stormwater and soil sampling taken from a utility service center. The Agency agrees that the data
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show that pentachlorophenol and its degradates are present at concentrations above many
regulatory benchmarks. These data support EPA’s requirement to phase-out pentachlorophenol
over a 5-year period. While the Agency received several comments suggesting that phase-out
periods should be extended beyond 5 years, the submitted monitoring data serves as additional
evidence that the phase-out period should not be extended beyond 5 years.
While Beyond Pesticides strongly urged EPA to cancel registrations effective immediately, the
Agency does not support a phase-out period of less than 5 years due to the potential disruption in
the utility pole market. In discussions with the Utility Solid Waste Activity Group in June 2021,
the Agency received feedback from utility companies in support of a 5-year phase-out period.
USWAG indicated that a 5-year phase-out period would allow sufficient time for utility
companies to transition to alternative wood preservative chemistries without disruption to the
utility pole market. Utility companies are the primary users of pentachlorophenol-treated wood;
therefore, their confidence that a 5-year phase-out period will provide adequate time for
transition was important feedback for the Agency in finalizing this FD.
Additionally, based on the data, the Agency cannot determine if the high concentrations found in
the water and soil are a result of (a) large quantities leaching from each pole, (b) very little
leaching from a large quantities of poles, (c) persistence in the soil or water, (d) a history of
improper storage at the sampled utility service centers, or (e) contamination coming from other
sources. Without additional information, the Agency cannot conclude that immediate
cancellation of pentachlorophenol registrations would improve sample concentrations
significantly faster than a slower phaseout and cannot determine if the contamination identified
would decrease over a period of months, years, or decades. Therefore, as explained above, the
Agency believes that a phase-out period of up to 5 years represents an appropriate balancing of
the risks and benefits associated with allowing the continued sale and use of pentachlorophenol.
Comments Submitted by Stephanie Wozniak in EPA-HQ-OPP-2014-0653-0060
Ms. Wozniak Comment 1: The commenter voiced support for the proposal to cancel all product
registrations containing pentachlorophenol, citing the “diabolical nature of this chemical” and the
fact that “most of the world’s nations have already banned this chemical.”
Agency Response: The Agency thanks Ms. Wozniak for her comments and agrees that the
proposal to cancel all product registrations containing pentachlorophenol is warranted given the
risks to workers in wood treatment facilities.
Ms. Wozniak Comment 2: The commenter recommended that all facilities that have treated with
pentachlorophenol be investigated for possible placement on the National Priorities List (NPL)
under the Superfund program. Ms. Wozniak recommends that funding for remediation projects
be acquired from the same companies who have profited from the use of pentachlorophenol and
that these same companies provide compensation for any communities that have been impacted
by the effects of pentachlorophenol.
Agency Response: Placement of facilities that have treated with pentachlorophenol on the NPL
is outside the regulatory jurisdiction of the Office of Pesticide Programs. However, EPA’s Office
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of Land and Emergency Management is aware of the Office of Pesticide Programs’ cancellation
of pentachlorophenol and can take additional action if warranted. Compensation for communities
potentially impacted by the effects of pentachlorophenol is outside the scope of the registration
review of pentachlorophenol.
Comments Submitted by Wood Preservation Canada in EPA-HQ-OPP-2014-0653-0055
Wood Preservation Canada Comment: Wood Preservation Canada commented to strongly
encourage the Agency to consult with the US treated wood industry to evaluate if the proposed
five year phase-out period will allow for a smooth transition so as to avoid potential adverse
impacts to North America’s industrial infrastructure and economy.
Agency Response: The Agency thanks Wood Preservation Canada for their comment. EPA
solicited and received several comments regarding the feasibility of the proposed phase-out
period and has engaged the US treated wood industry in conversation to determine a phase-out
period that would provide stability in the treated wood industry while also protecting human
health and the environment. As a result of received comments and discussions, EPA has made
changes to its its proposal and is now requiring all registrants to submit voluntary cancellation
requests no later than 60 days following the publication of this FD. Voluntary cancellation
requests must indicate an effective cancellation date of February 29, 2024. Therefore,
pentachlorophenol registrations will be cancelled 2 years following the issuance of this FD. The
Agency will allow the use of existing stocks for an additional 3 years after the Agency finalizes
the cancellation order for these products.
Comments Submitted by Stella-Jones Corporation (SJC) in EPA-HQ-OPP-2014-0653-0064
SJC Comment 1: The commenter acknowledged EPA’s decision to cancel and phase-out all
registered products containing pentachlorophenol and recommended that EPA does not place a
specific time-limit on the use of existing stocks so as to not turn existing inventories, which are
large enough for several years of operation of pentachlorophenol treating facilities, into large
quantities of hazardous waste that must be disposed. Stella-Jones Corporation estimates that
existing stocks could take 5-10 years to use depending on a variety of factors. The commenter
requests that if a specific time-limit must be enforced for the use of existing stocks that EPA
allow at least 10 years to ensure no disruptions in the treated utility pole market.
Agency Response: The Agency thanks Stella-Jones for its comments and acknowledgement of
EPA’s decision to cancel and phase-out all registered products containing pentachlorophenol.
While several comments were submitted in agreement with SJC’s position for a longer phase-out
period, several comments were also submitted in support of a phase-out period of shorter than 5
years. Please see the Agency’s response to KMG-Bernuth’s Comment 4. EPA has determined
not to change its proposal and is requiring all pentachlorophenol registrations will be cancelled
no later than 2 years following the issuance of this FD. The Agency is requiring that registrants
with pentachlorophenol product registrations submit a voluntary cancellation request no later
than 60 days after the publication of the pentachlorophenol FD. The voluntary cancellation
request must indicate an effective cancellation date of February 29, 2024. The Agency will allow
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the use of existing stocks for an additional 3 years after the Agency issues the cancellation order
for these products. Once the 5-year phase-out period is complete, no one will be allowed to treat
wood with pentachlorophenol; however, utility poles and cross arms previously treated with
pentachlorophenol will still be allowed to be transported, sold, and installed without interruption
after. The Agency can also confirm that pentachlorophenol-treated wood poles and cross-arms
that are installed in existing transmission and distribution networks do not need to be replaced
with alternatives.
SJC Comment 2: SJC commented that alternative wood preservatives such as copper
naphthenate and DCOI are not viable alternatives to pentachlorophenol given their limited
adoption as utility pole preservatives by utility companies and unknown supplies of the
preservatives present in today’s market. Furthermore, SJC noted that chromated arsenicals, a
potential alternative to pentachlorophenol, cannot be used to treat Douglas fir or for poles in cold
climates.
Agency Response: A detailed discussion of alternatives to pentachlorophenol is presented in the
memorandum titled, “A Qualitative Assessment on the Use, Usage, and Benefits of
Pentachlorophenol (PC# 063001) as a Wood Preservative,” available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653. The Agency acknowledges in this
assessment that oilborne preservatives exclude water from wood, which is a benefit in colder
environments so that poles do not freeze. Also in its benefits assessment, the Agencystates that it
does not expect pentachlorophenol to be replaced with waterborne preservatives, among which is
CCA, a chromated arsenical. In its review of likely alternatives to pentachlorophenol, the
chemicals listed by the American Wood Protection Association for use in utility poles were
reviewed, and it was noted that CCA was not recommended to treat Douglas fir. An assessment
of alternatives by specific wood species was not examined. Rather, the focus of the assessment
was to identify potential alternatives within the oilborne preservatives.
SJC is correct in their assertion that pentachlorophenol is the preferred wood preservative for the
preservation of utility poles due to its long estimated service life, its history of effective
performance, and its wide availability compared to other preservative systems. In the absence of
pentachlorophenol, EPA expects that users will switch to treating utility poles and sawn
crossarms with another oil borne preservative, most likely copper naphthenate. Although CuN
appears to be a good substitute for pentachlorophenol at a similar cost, pentachlorophenol has a
much larger market share for reasons that are not clear. Although DCOI lacks the history of
effective performance of other preservatives, it is also approved for use as an alternative to
pentachlorophenol in the treatment of utility poles. EPA expects that the phase-out period of 5
years will provide opportunities for wood preservative facilities to adapt to the changing market
conditions and maintain a steady supply of utility poles available for use by utility companies to
provide electricity and telecommunication services to customers.
SJC Comment 3: The commenters stated that any interruption in the supply of treated Douglas
fir utility poles would result in negative impacts to the nation’s efforts to increase renewable
energy sources, expand broadband services to underserved locations, harden transmission
systems for fire, ice storms, and hurricanes, and facilitate 5G cellular deployment, as each of
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these initiatives rely on a stable supply of utility poles that are currently treated with
pentachlorophenol.
Agency Response: The Agency thanks SJC for this information. EPA has received feedback
from the utility industry that the phase-out period of 5 years will provide opportunities for wood
preservative facilities to adapt to the changing market conditions and maintain a steady supply of
treated Douglas fir utility poles available for use by utility companies to provide reliable
transmission of renewable electricity, broadband, 5G services to customers across the nation.
SJC Comment 4: The commenters state that treated wood poles, including those treated with
pentachlorophenol, have a significantly smaller carbon footprint than the alternatives listed by
EPA on page 13 of the PID such as steel and concrete. By not allowing sufficient time for the
treated wood industry to adapt to this change and forcing users to purchase these alternative
products, the PID will increase the carbon footprint for these necessary products.
Agency Response: The Agency thanks SJC for this information. The carbon footprints of various
alternatives to pentachlorophenol, including steel and concrete, were not taken into account in
the memorandum titled, “A Qualitative Assessment on the Use, Usage, and Benefits of
Pentachlorophenol (PC# 063001) as a Wood Preservative,” available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
Comments Submitted by the United States Department of Agriculture Forest Service
(USDA) in EPA-HQ-OPP-2014-0653-0057
USDA Comment: The USDA Forest Service (FS) indicates that pentachlorophenol is still
widely used and in some regions, pentachlorophenol is considered to pose fewer potential risks
to aquatic environments than creosote or copper-based preservatives, and thus has continued to
be used for FS bridges, particularly on the West Coast. The FS Forest Products Laboratory (FPL)
is not conducting any new research with pentachlorophenol but reports that it is still evaluating
some specimens (i.e., stake tests) in Mississippi, where previously initiated testing for durability
of wood in ground-contact is ongoing. That said, the FS is aware that the registrant intends to
cease production of pentachlorophenol and is preparing to transition to alternative products, such
as copper naphthenate and DCOIT.
As noted in comments previously submitted to EPA on the reevaluation of several
isothiazolinones, DCOIT may be used in combination with other common wood preservatives
(e.g., copper azole) to treat lumber sold by big box retailers. It is the primary fungicide in an oilbased formulation that was recently standardized by the American Wood Protection Association
and it is viewed as a viable alternative to pentachlorophenol and copper-based treatments in
maintaining FS bridges. The FPL is further evaluating the potential for isothiazolinones to be
used as moldicides in the protection of military wood packaging materials. We appreciate EPA’s
recognition of the value of DCOIT as a pentachlorophenol replacement and would be pleased to
provide additional information on its uses and benefits, if needed.
Agency Response: The Agency thanks USDA for their comments and agrees with the statements
that copper naphthenate and DCOI are potentially viable replacements for pentachlorophenol.
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Comments Submitted by the Utility Solid Waste Activities Group (USWAG) in EPA-HQOPP-2014-0653-0069
USWAG Comment 1: The commenters voiced support for a phase-out period that would provide
their members – electric utilities, power producers, utility operating companies, and utility
service companies – with sufficient time to identify and implement the use of alternative treated
wood preservatives. Commenters identified that existing stocks should be permitted to be sold
and used for five years so as to provide sufficient time to switch to alternatives.
Agency Response: The Agency thanks USWAG for their comments and agrees that a phase-out
period is necessary to provide stability in the treated utility pole market as treaters are switching
to alternative preservatives. As USWAG clarified in further discussions with the Agency, the
utility industry expects that a 5-year phase-out period is sufficient to provide stability to the
wood utility pole market.
USWAG Comment 2: USWAG detailed the operational challenges associated with switching
from utility poles treated with pentachlorophenol to a different preservative, including evaluating
whether alternative preservatives will be acceptable to members of the public, participating in
independent studies on the effectiveness of alternative preservatives, addressing potential
production limitations in the supply chain associated with alternatives, and training of electric
utility workers that will install, maintain, or work on or near wood poles treated with alternative
preservatives.
Agency Response: The Agency agrees that a phase-out period is necessary to provide utility
companies with sufficient time to evaluate each of the operational challenges outlined in the
comment. In consideration of these challenges, the Agency initially proposed a phase-out period
of 5 years and received contradictory feedback from different commenters that this phase-out
time period was both longer and shorter than needed, The Agency has decided to finalize the
phase-out period of 5 years as identified in section V of this document.
USWAG Comment 3: USWAG requested clarification from EPA that the registration review
decision to cancel all registered products containing pentachlorophenol does not impact wood
poles and cross-arms that are treated with pentachlorophenol prior to the cancellation of
registrations. The commenters presume that the Agency intends to allow for the installation of
wood treated with pentachlorophenol after the phase-out period. In addition, the commenters did
not believe that the Agency intends for utilities to replace the millions of pentachlorophenoltreated wood poles and cross-arms already installed in existing transmission and distribution
networks. The commenters state that the wood treated with pentachlorophenol is a treated article
and therefore is not subject to regulation under FIFRA as codified at 40 CFR § 152.25(a).
Agency Response: EPA can confirm that the FD only requires the cancellation of pesticide
registrations containing pentachlorophenol, and that utility poles and cross arms treated with
pentachlorophenol will still be allowed to be transported, sold, and installed without interruption
after the 3-year existing stocks period has expired. EPA can also confirm that, consistent with the
treated article exemption in 40 C.F.R. § 152.25(a), pentachlorophenol-treated wood poles and
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cross-arms that are installed in existing transmission and distribution networks do not need to be
replaced with alternatives. These items have been added to section V of this FD.
Comments Submitted by Washington State Department of Agriculture (WSDA) in EPAHQ-OPP-2014-0653-0068
WSDA Comment: WSDA provided the Agency with a summary of data collected by WSDA’s
Surface Water Monitoring Program, the Agricultural Land Use Mapping Program, and the
Pesticide Usage Data Collection Program for the Agency’s consideration.
Agency Response: The Agency thanks WSDA for these comments and will consider
incorporating these data into future risk assessments for antimicrobial pesticides.
Comments Submitted by the Treated Wood Council (TWC) in EPA-HQ-OPP-2014-06530065
TWC Comment 1: TWC suggests that a 5-year period may not be adequate for the use of
existing stocks and the transition to alternative preservative systems, citing the large volume of
existing stocks present in block and liquid concentrate form, which may need to be transferred
between facilities to maintain the 20,000 gallons of treating solution needed to fill the treatment
cylinder voids in one cylinder. There is an uncertain amount of time needed to use the entire
existing inventory at treatment facilities, and a rapid change in the utility market away from
pentachlorophenol could present challenges to treaters and utility companies if only a few
utilities continue to specify pentachlorophenol-treated poles. TWC is uncertain if 5 years is
sufficient time for the last remaining stocks to be exhausted.
Agency Response: The Agency thanks the Treated Wood Council for their comments. EPA
solicited and received several comments regarding the feasibility of the proposed phase-out
period and has engaged with the US treated wood industry in conversations to determine a
phase-out period that would provide stability in the treated wood industry while also protecting
human health and the environment. As a result of received comments and discussions, EPA has
determined not to change its proposal and is requiring all registrants to submit voluntary requests
for cancellation no later than 60 days following the issuance of this FD. The Agency will process
the cancellation order to be effective on February 29, 2024 and will allow the use of existing
stocks for an additional 3 years after the Agency issues the cancellation order applicable to these
registrations. Please see the Agency’s response to KMG-Bernuth’s Comment 4 for additional
information on the Agency’s rationale for maintaining the 5-year phase out proposal.
TWC Comment 2: TWC requested confirmation from the Agency that concentrate and blocks
can be sold and transported to other wood treatment facilities without a pesticide registrant and
even if the seller is not a registrant. Existing stocks of pentachlorophenol that will need to be
transferred and sold include used solutions that have been diluted to a using strength
concentration. Used solutions repeatedly travel between the gauged work tank and the treatment
cylinder for active use at the treatment facility and are replenished with small volumes of new
solution as the concentration of pentachlorophenol decreases due to use. Used solutions do not
meet label descriptions under existing pentachlorophenol product labels. TWC requested
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clarification from the Agency as to whether these solutions can be sold without an accompanying
label and can be shipped not as a FIFRA-labeled pesticide but as some other generic United
States Department of Transportation (DOT) description. TWC is seeking from EPA that the
transport of these materials between facilities for use as an ingredient in a product is acceptable
and to further characterize how those shipments could be made.
Agency Response: Consistent with its authority under FIFRA Section 6(a), the Agency intends to
allow the sale (including distribution) and use of currently registered pentachlorophenol products
for 2 years after the publication date of this Final Decision for pentachlorophenol. After that, the
Agency will allow use of existing stocks for another 3 years. The Agency will require the sale,
distribution, and use of such existing stocks to be consistent with the terms of the previously
approved labeling on, or that accompanied, the cancelled products. Thus, distribution of existing
stocks of cancelled pentachlorophenol products by persons (including the registrant) will be
permitted under the cancellation order consistent with the terms of the cancellation order and
existing law.
The distribution or sale of diluted pentachlorophenol solution is permitted only to the extent
allowable under FIFRA or EPA regulations relating to the sale or distribution of an unregistered
pesticide. The Agency considers diluted pentachlorophenol solution distributed for the purpose
of being used as a wood preservative to be a pesticide because it meets the definition of a
“pesticide” in FIFRA Section 2(u) (7 U.S.C. § 136(u) (defining “pesticide” in relevant part as
“any substance or mixture of substances intended for preventing, destroying, repelling, or
mitigating any pest”) and in EPA regulations (40 C.F.R. § 152.15(b)-(c)) (further providing that
a substance is a “pesticide” if it “consists of or contains one or more active ingredients and has
no significant commercially valuable use as distributed or sold other than (1) use for pesticidal
purpose (by itself or in combination with any other substance), (2) use for manufacture of a
pesticide” or the person who distributes or sells it “has actual or constructive knowledge that the
substance will be used, or is intended to be used, for a pesticidal purpose.” 40 C.F.R. §
152.15(b)-(c). Specifically, the Agency understands that diluted pentachlorophenol solution
would be shipped either for “use for pesticidal purpose” or for the manufacture of a pesticide.
Therefore, such solution may only be distributed for the purpose of being used as a wood
preservative if it has been separately registered under FIFRA. The distribution or sale of
unregistered diluted pentachlorophenol solution is prohibited under FIFRA Section 12(a)(1)(A),
subject to exceptions outlined in the statute and its implementing regulations.
FIFRA Section 2(gg) (7 U.S.C. § 136(gg)) defines “to distribute or sell” broadly: “to distribute,
sell, offer for sale, hold for distribution, hold for sale, hold for shipment, ship, deliver for
shipment, release for shipment, or receive and (having so received) deliver or offer to deliver.” 7
U.S.C. § 136(gg). The statute contains an exclusion from the scope of sale and distribution for
the “holding or application of registered pesticides or use dilutions thereof by any applicator who
provides a service of controlling pests,” so long as such applicator does not deliver “any
unapplied pesticide to any person so served.” Similarly, EPA regulations (40 C.F.R. § 152.30)
allow for the sale or distribution of unregistered pesticides under limited circumstances—such as
between registered pesticide production establishments operated by the same pesticide producer,
or for disposal. The Agency does not intend to either restrict or expand the scope of these
exceptions to the registration requirement with respect to diluted pentachlorophenol solution.
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Thus, except as provided in FIFRA or its implementing regulations, the shipment of diluted
pentachlorophenol solution would constitute the “distribution” of an unregistered pesticide,
which is prohibited under FIFRA Section 12(a)(1). Unused diluted pentachlorophenol solution
must be disposed of in accordance with RCRA and in consultation with the facility’s authorized
state or EPA Region.
The Agency notes that current pentachlorophenol product labels do not permit for the addition of
concentrated pentachlorophenol to the diluted solution. Instead, the use directions on the labels
state “Add one part of this product to 20 parts of petroleum solvent and mix well,” and do not
direct users to add concentrated pentachlorophenol to augment the concentration of the pesticide
solution. Thus, adding additional pentachlorophenol concentrate to the diluted solution may
represent a use violation according to current product labels.
TWC Comment 3: The pentachlorophenol-using segment of the industry needs assistance with
another important issue associated with the potential cancellation of the pentachlorophenol label.
This issue is the deletion of the F032 waste code from process wastes generated at plants once
they transition to another preservative chemical. The RCRA regulations contain provisions at 40
CFR 261.35 for deletion of the F032 waste code. This provision was added during the
rulemaking that added the F032, F034, and F035 wastes. The provisions at 261.35 are
unworkable because they either require replacement of all process equipment, drip pads, piping,
trams, and handling equipment, or they require that the process equipment and all other
equipment that may have contacted pentachlorophenol be decontaminated until the final rinsate
has non-detectable levels of dioxins and dibenzofurans. Replacement of all equipment is not a
financially viable option. Given the ubiquitous nature of dioxins and furans, it would be
impossible to meet the 0.01 parts per trillion decontamination standards in 261.35. Routine
environmental samples at sites not associated with pentachlorophenol often contain levels far
exceeding this value. Some of the alternative preservative systems would generate process
wastes that would not be considered hazardous waste, so some reasonable mechanism needs to
be found that would allow facilities to not have to manage their waste as F032 hazardous waste
in perpetuity. The Agency could establish a performance metric such as requiring facilities to
manage wastes as F032 for a period of time, such as six months after changing to another
preservative, after which the wastes would no longer be considered F032 waste. Six months of
use with a different preservative system should be more than adequate to ensure that the
equipment has been adequately decontaminated through use. Another potentially workable
alternative would be to analyze a process waste sample after a period of use of a different
preservative and if the waste does not test as a characteristic hazardous waste for
pentachlorophenol in accordance with 40 CFR 261.24, then the facility could enter this in the
operating records and not have to manage the wastes as F032 in the future.
Agency Response: As has been discussed in meetings between OPP and the Office of Land and
Emergency Management’s (OLEM) Office of Resource Conservation and Recovery (ORCR)
and the TWC, the three options described in the 09.24.2003 EPA memo (RCRA Online Number
14681) remain in effect: complete closure, continued operation, or phased closure.
The Agency notes that the three options described in the 2003 memo were available during the
2003 closure of facilities that used products containing chromated arsenicals and dichromic acid,
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with the exception of the dioxin decontamination standard of 0.01 ppt under §261.35. Although
TWC has indicated that the decontamination standard of 0.01 ppt of dioxins is challenging to
implement, the standards in §261.35 remain in effect. Further details can be found in the
05.19.1998 EPA memo (RCRA Online Number 14197). Changes to the decontamination
standards would require the Agency to undertake a rulemaking action, which ORCR is not
considering at this time.
EPA recommends that individual wood treaters work closely with their state implementing
agencies (or Regional EPA offices if in Iowa or Alaska) to determine the appropriate compliance
strategy.
TWC Comment 4: Another issue associated with changing to a preservative that does not
generate hazardous waste concerns closure of the 40 CFR Part 265 Subpart W drip pad. In 2003,
the Agency provided guidance to the industry on a similar issue when the registrants of chromate
copper arsenate (CCA) voluntarily cancelled residential uses of this preservative which caused
several hundred wood treatment facilities to change to another preservative. Changes made to the
RCRA hazardous waste generator rules in 2016 appear to allow generators to defer closure of
their drip pads until facility closure. The Agency should confirm the applicability of this
provision at 40 CFR 262.17(a)(8)(iii) or provide additional guidance similar to that provided in
2003.
Agency Response: As discussed in the response to TWC question three, the 09.24.2003 EPA
memo (RCRA Online Number 14681) remains active Agency policy and the options it presents
may be used as applicable, and in consultation with state implementing agencies (or Regional
EPA agencies if in IA or AK). Also, the 2016 Hazardous Waste Generator Improvements Rule
added requirements for hazardous waste generators to notify their authorized state or EPA
Region of closure. added requirements for hazardous waste generators to notify their authorized
state or EPA Region of closure.
TWC Comment 5: Another critical aspect of the Agency’s stated objective, to provide stability to
the utility pole market, will be to assure the utilities that the proposed or actual cancellation of
the pentachlorophenol registration will have no impact on the ability of the utilities to continue to
install and use poles treated with pentachlorophenol. The treated pole meets the definition of a
treated article and the treated article is not subject to FIFRA regulation. Utilities stock substantial
quantities of treated poles and included are many poles in sizes that are used only infrequently. It
is not unusual for these sizes to remain in stock for five years or more before they are actually
installed. It is expected that a properly maintained pole may last 70 years in service. The Agency
should clearly state that this cancellation does not impact a utility’s ability to continue to use
pentachlorophenol-treated utility poles in their existing lines or new lines that may be
constructed in the future, and does not impact the ability of a wood treater to continue to sell
pentachlorophenol-treated poles after the phase-out period if they were treated before the end of
the phase-out period.
Agency Response: EPA can confirm that the FD only requires the cancellation of pesticide
registrations containing pentachlorophenol, and that utility poles and cross arms treated with
pentachlorophenol will still be allowed to be transported, sold, and installed without interruption
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after the 3-year existing stocks period has expired. EPA can also confirm that, consistent with the
treated article exemption in 40 C.F.R. § 152.25(a), pentachlorophenol-treated wood poles and
cross-arms that are installed in existing transmission and distribution networks do not need to be
replaced with alternatives. These items have been added to section V of this FD.
Comments Submitted by Nisus Corporation in EPA-HQ-OPP-2014-0823-0027
Nisus Comment: Nisus Corporation commented on the benefits of copper naphthenate, the
leading alternative to pentachlorophenol. With respect to service life, Nisus Corporation stated
that the copper naphthenate has been shown to have a predicted service life as long or longer
than pentachlorophenol, and that early failures of wood treated with copper naphthenate were the
result of improper treatment, not failures inherent to the use of copper naphthenate. The
commenters assert that copper naphthenate is widely available and may decrease in price in the
future as it increases its use in the wood preservative industry. Furthermore, in response to
concerns of the supply capacity of copper naphthenate, the commenters state that there is an
adequate capacity of copper naphthenate manufacturing in the United States to supply all current
pentachlorophenol users. Finally, Nisus Corporation stated that the cost of conversion from
pentachlorophenol to copper naphthenate has been overstated as an argument against
cancellation of pentachlorophenol and may cost $25,000 as in the case of a wood treatment
facility that recently transitioned from pentachlorophenol to copper naphthenate.
Agency Response: The Agency thanks Nisus Corporation for its comments in support of the
benefits of copper naphthenate. The Agency agrees that copper naphthenate is a viable
alternative for pentachlorophenol, a view that is reinforced by the submitted evidence of long
service life, adequate supply capacity, and low cost of transitioning between preservative
systems.
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Appendix B-2: Summary of Science Public Comments on the
Pentachlorophenol Proposed Interim Registration Review Decision and
Agency Responses
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460
OFFICE OF CHEMICAL SAFETY
AND POLLUTION PREVENTION

MEMORANDUM
SUBJECT:

November 03, 2021

Response to Public Comments on the Pentachlorophenol Proposed Interim
Decision (PID)

PC Code(s): 063001
Decision No.: 576853
Petition No(s).: NA
Risk Assessment Type: Draft
TXR No.: NA

DP Barcode(s)/No(s): 462687
Docket No(s).: EPA-HQ-OPP-2014-0653
Regulatory Action: RTC
Case No(s): 2505
CAS No(s): 87-86-5

From:

Kathryn Korthauer, Biologist
Sophia Hu, Chemist
Jacqueline Meadows, Ph.D., Toxicologist
Timothy Dole, CIH., Industrial Hygienist
Risk Assessment Branch 1 and 2
Antimicrobials Division (7510P)

Thru:

Elizabeth Donovan, M.S., Branch Chief
Judy Facey, Ph.D., Risk Assessment Process Leader
Tim McMahon Ph.D., Senior Science Advisor
Risk Assessment Branch 2
Antimicrobials Division (7510P)

To:

Dan Halpert, Chemical Review Manager
Tara Flint, Acting Team Lead
Jose Gayoso, Acting Branch Chief
Reevaluation Branch
Antimicrobials Division (7510P)

INTRODUCTION
The Agency completed a draft risk assessment for Pentachlorophenol in 2019 (U.S. EPA, 2019)
that has been posted on www.regulations.gov in docket number EPA-HQ-OPP-2014-0653.
Subsequently, the Agency completed a proposed interim decision (PID) in 2020 (U.S. EPA,
2020). The Agency received comments on the PID related to science described in the draft risk
assessment from Beyond Pesticides. The comments submitted on the PID and the Agency’s
responses to the science comments are provided below.
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Comments Submitted by Beyond Pesticides in EPA-HQ-OPP-2014-0653
Beyond Pesticides Comment 1: The commenters submitted several reports written by Beyond
Pesticides detailing the history of human health and environmental exposures and risks
associated with pentachlorophenol and pentachloroanisole, the primary degradate of
pentachlorophenol, as well as other degradates (i.e., chlorinated aromatics). While the DRA
(U.S. EPA, 2019) states that exposures to pentachloroanisole were not expected because
pentachloroanisole is formed by degradation of pentachlorophenol in soil where exposure to
occupational handlers would be limited. Beyond Pesticides asserted that EPA did not adequately
assess the exposures to children, adults, and wildlife exposed to contaminated soil near treated
poles from digging, playing, foraging, and similar activities.
Agency Response: By enforcing the cancellation of product registrations containing
pentachlorophenol, the Agency expects that potential exposures to pentachlorophenol, and
therefore its degradate pentachloroanisole will decline over a period of time and eventually be
eliminated.
Beyond Pesticides Comment 2: The commenters stated that the Agency ignores exposures and
risks resulting from toxic impurities and contaminants in pentachlorophenol, including
polychlorinated dibenzo-p-dioxins (CDDs), polychlorinated dibenzofurans (CDFs),
polychlorinated biphenyls (PCBs), and hexachlorobenzene (HCB). Although there are many
sources of CDDs, CDFs, PCBs, and HCBs in the environment, the commenters state that
pentachlorophenol can be presumed to be a “significant if not major contributor” to the
environmental concentrations of these chemicals.
Agency Response: The Agency received similar comments during the public comment period
following the publication of the Draft Risk Assessment for Pentachlorophenol and responded to
these comments in the memorandum Response to Public Comments Regarding the
Pentachlorophenol Draft Risk Assessment dated August 3, 2020, available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653. The NTP study 1 used to quantify
the cancer risk from exposure to pentachlorophenol was based on evaluation of two different
types of pentachlorophenol products, a technical grade and a formulation (Dowicide EC-7). Both
of these products were analyzed for the presence of contaminants and the analysis showed the
presence of various levels of contaminants in both pentachlorophenol products tested. Therefore,
the quantitative cancer risk assessment was performed using pentachlorophenol products that
contained various contaminants. The dioxin/furan and hexachlorobenzene contaminants have
separate cancer slope factors; these were not included in the pentachlorophenol DRA. However,
they were assessed in the pentachlorophenol RED (EPA-HQ-OPP-2004-0402-0075), and since
these contaminant levels in manufactured pentachlorophenol have decreased since the RED was
conducted, the cancer slope factors published in the RED are still applicable for registration
review.

NTP (National Toxicology Program). (1989) NTP toxicology and carcinogenesis studies of two pentachlorophenol
technical-grade mixtures (CAS No. 87-86-5) in B6C3F1 mice (feed studies). Public Health Service, U.S.
Department of Health and Human Services; NTP TR 349. Available from the National Institute of Environmental
Health Sciences, Research Triangle Park, NC.
1
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Furthermore, environmental fate studies indicate that contaminants were not formed during the
degradation of pentachlorophenol and pentachloroanisole (see the pentachlorophenol DRA for
more details). Environmental exposure to the contaminants from the use of pentachlorophenol is
therefore unlikely.
In addition, by enforcing the cancellation of product registrations containing pentachlorophenol
(including toxic impurities and contaminants), the Agency expects that potential exposures to
these chemicals will decline over a period of time and eventually be eliminated.
Beyond Pesticides Comment 3: In the Draft Risk Assessment for Pentachlorophenol, EPA stated
that because pentachlorophenol is prohibited for use in wood products that come into contact
with food, feed, or drinking water, dietary risks are not of concern and no drinking water
exposure assessment was performed. The commenters note, however, that monitoring data
contradict such claims, citing known concentrations of pentachlorophenol, pentachloroanisole,
CDDs, CDFs, PCBs, and HCBs present in waters that could be used as drinking water sources.
Agency Response: The Agency received similar comments during the public comment period
following the publication of the Draft Risk Assessment for Pentachlorophenol and responded to
these comments in the memorandum Response to Public Comments Regarding the
Pentachlorophenol Draft Risk Assessment dated August 3, 2020, available in the public docket at
regulations.gov under docket ID EPA-HQ-OPP-2014-0653.
The Agency believes that due to limited mobility in soil and moderately rapid degradation in the
environment (half-lives < 47 days), pentachlorophenol and pentachloroanisole are unlikely to
result in significant groundwater contamination from usage of utility poles. The Agency had
conducted a search in the Water Quality Portal (WQP) 2 on June 17, 2019 prior to the release of
the DRA and obtained nationwide monitoring data in water for pentachlorophenol. No
pentachlorophenol was detected in groundwater; it was far more commonly found in bottom
sediment (detected in 27% of samples, estimated concentration range of 21-510 μg/kg with one
at 6,600 μg/kg); this is consistent with the ubiquitous presence of pentachlorophenol-treated
wood and some localized aquatic exposure from wood treatment sites. The presence of
pentachlorophenol in bottom sediment is consistent with its relatively low water solubility and
strong sorption. While some transport to groundwater can take place, concentrated levels of
pentachlorophenol are not expected to occur because of strong sorption to soil, very high runoff
from impervious surfaces 3 (such as pavement and concrete adjacent to storm drains), possible
sorption to other solids during runoff, and further dilution by rain or floods during runoff. In
addition, utility poles are placed far apart from one another, reducing the potential for any
concentrated environmental exposure to pentachlorophenol. Risks to aquatic organisms would
therefore be minimized.
CDDs and CDFs have low vapor pressures, low water solubilities, and high adsorption to soils.
Therefore, they are highly unlikely to move away from the point of deposition and result in
groundwater contamination. Though they have the potential to bioaccumulate in benthic
https://www.waterqualitydata.us/portal/
Purdue University. (n.d.). SCS Curve Number Method. Retrieved June 15, 2020, from
https://engineering.purdue.edu/mapserve/LTHIA7/documentation/scs.htm

2
3
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organisms, environmental fate studies (conducted up to 120 days) indicate no formation of the
CDDs or CDFs during the breakdown of PCP. In addition, the levels of the contaminants in the
PCP products are very low (2,3,7,8-TCDD was undetected (<0.001 ng/mg) and HxCDD was
0.554 ng/mg). Exposure to CDDs and CDFs from PCP-treated wood itself is therefore expected
to be low.
Beyond Pesticides Comment 4: The commenter stated that pentachlorophenol is more
bioavailable than indicated in the DRA and that the long service life of pentachlorophenoltreated wood indicates that pentachlorophenol is a persistent source of leaching of
pentachlorophenol and associated contaminants and impurities to nearby soil and water and can
be expected to increase due to constant leaching to soils and water over time. The commenters
assert that long-term and continuing exposures to aquatic organisms and wildlife can be expected
to pose serious risks to aquatic and terrestrial organisms.
Agency Response: The Agency does not agree that the DRA understated the risks to land and
aquatic organisms. However, even if pentachlorophenol were more bioavailable than indicated in
the DRA and there were long-term and continuing exposures and risks to land and aquatic
organisms, the outcome of cancellation of all pesticide registrations containing
pentachlorophenol would remain unchanged. By enforcing the cancellation of product
registrations containing pentachlorophenol, the Agency expects that potential environmental
exposures to pentachlorophenol, and therefore its degradate pentachloroanisole, will decrease
moving forward.

REFERENCES:
U.S. EPA, 2019. Registration Review Draft Risk Assessment for Pentachlorophenol. June 27,
2019. D452036. Antimicrobials Division. Office of Pesticide Programs. Washington, D.C.
U.S. EPA, 2020. Pentachlorophenol Proposed Interim Registration Review Decision, Case
Number 2505. December 2020. Antimicrobials Division. Office of Pesticide Programs.
Washington, D.C.
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Appendix J – Hazardous Waste Analysis of Copper Azole, Alkaline
Copper Quaternary and Creosote Preserved Wood
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Hazardous Waste Analysis of Copper Azole, Alkaline
Copper Quaternary, and Creosote Preserved Wood

ECL Report Number 2008-04
November 2008
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EXECUTIVE SUMMARY
Pressure-treated lumber is widely used in construction and landscaping. Toxicity
concerns have led to arsenic-based wood preservatives being replaced by copperbased treatments, such as Copper Azole (CA) and Alkaline Copper Quaternary (ACQ).
Creosote, a coal-tar derivative, is another wood preservative, commonly used on utility
poles and railroad ties. Creosote is a complex mixture of organic compounds, including
toxic polyaromatic hydrocarbons (PAHs) and cresols (methyl phenols). These materials
may be classified as hazardous waste under the California Waste Control Law (Title 22
CCR, Section 66261.24, Characteristic of Toxicity) because of their total or leachable
copper or phenolic content, or because of their aquatic toxicity. Currently, however,
these preservative-treated wood wastes are regulated by the State of California under
Alternative Management Standards (AMS), which, if certain conditions are met, do not
require they be managed as hazardous waste.
This study evaluated the toxicity characteristics of CA, ACQ, and creosote-treated
wood, using laboratory methods prescribed in Title 22 for waste classification.
Representative samples of new CA- and ACQ-treated lumber and untreated controls
were collected statewide. Used creosote-treated railroad ties were selected from a
collection site in Nevada. Random sub-samples sawn from this wood were then
composited and analyzed by the laboratory methods prescribed in Title 22.
Copper-treated wood was milled to a 2 mm particle size, and subject to the California
Waste Extraction Test (WET); the WET extracts and the milled wood were analyzed for
metals. The creosote-treated wood was cubed and milled. The cubes were extracted
using the Toxicity Characteristic Leaching Procedure (TCLP); the TCLP extracts and
the milled wood were analyzed for semivolatile organic compounds, including phenols
and PAHs. The 96-hr aquatic screening bioassay was done on milled CA, ACQ, and
creosote-treated wood. Untreated wood samples were analyzed as controls.
All of the copper-treated wood exceeded the STLC and TTLC toxicity criteria. (The CADouglas Fir (DF) mean total Cu was 2480 mg/Kg; however, the confidence interval of
the mean was above the 2500 mg/Kg regulatory level.) No copper was detected in the
control wood. Only the CA-Hemlock-fir lumber, which had the highest total and soluble
copper levels, had an aquatic bioassay LC50 below the 500 mg/L regulatory level.
No TTLC-regulated compounds were detected in the creosote-treated oak and DF railroad ties; however, the pentachlorophenol quantitation limit was slightly above the 17
mg/Kg regulatory level. Other phenolic compounds and PAHs were found. The only
TC-regulated compounds detected in TCLP extracts were cresols, but at concentrations
well below the 200 mg/L regulatory level. The three creosote-treated DF samples had
an LC50 below 500 mg/L; the oak-creosote sample and the untreated controls did not.
Based on this study, the CA-DF, ACQ-DF, and CA-Hem.-fir lumber, and creosote-DF
RR ties would be classified as California hazardous waste; the creosote-oak would not.
ECL Report 2008-04
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ABBREVIATIONS AND ACRONYMS
ACQ

Alkaline (Amine or Ammoniacal) Copper Quaternary

AMS

DTSC Alternative Management Standards for hazardous waste

ARF

Analysis Request Form, used to initiate sample analysis at ECL

AWPA

American Wood Protection Association, an industry group that sets
standards for treating wood with preservatives

CA

Copper Azole

CA-B

Copper Azole, Type B (the type used in this study)

CCA

Chromated Copper Arsenate

Cu

Copper

CuO

Copper oxide

DF

Douglas fir, a softwood commonly used in construction in California

DTSC

California Department of Toxic Substances Control

ECL

DTSC’s Environmental Chemistry Laboratories in Berkeley and Los
Angeles

g

gram

GC-MSD

Gas chromatography with a mass-spectrometer detector, a
laboratory instrumental technique used for trace organics analysis

GF/F

Glass fiber filter used to filter TCLP extracts prior to analysis

HW

Hardwood (oak in this study); also, hazardous waste, as defined in
U.S. and California statute and regulations

kg

kilogram

ICP-AES

Inductively coupled plasma-atomic emission spectrometry, a
laboratory instrumental technique used for trace metals analysis

LC50

Concentration lethal to 50 percent of the bioassay test organisms
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LCS

Laboratory control sample, a QC sample with a known
concentration of anayte(s) of interest

Matrix spike and
Matrix spike
duplicate

QC samples made by adding a known quantity of analyte(s) of
interest to sample replicates

Method 8270C

SW-846 Method 8270C, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry, Revision 3, Dec. 1996

Method blank

A QC sample containing no added analyte(s) of interest

mg

milligram

PAH

Polyaromatic hydrocarbon, also referred to as polynuclear aromatic

PCF

Pounds (of preservative) per cubic foot of treated lumber, an AWPA
standard for retention based on species and end use of lumber

PFTE

Poly(tetrafluorethylene), a fluorine-containing polymer

QA/QC

Quality assurance/quality control, laboratory system and protocols
used to assess accuracy, precision, and other data quality criteria

STLC

Soluble Threshold Limit Concentration (Title 22, Div. 4.5)

SW-846

“Test Methods for Evaluating Solid Waste,” U.S. EPA Office of
Solid Waste and Emergency Response, Washington, D.C.,
Nov. 1986, Third Ediiton and Updates

SVOC

Semi-volatile organic compounds, a class of organic compounds
that can be volatilized when heated, as in a GC/MSD instrument

TC

Toxicity Characteristic, a hazardous waste regulatory level

TCLP

Toxicity Characteristic Leaching Procedure, SW-846 Method 1311

Title 22 CCR

California Code of Regulations, Title 22

TTLC

Total Threshold Limit Concentration (Title 22, Div. 4.5)

TWW

Treated Wood Waste

U.S. EPA

United States Environmental Protection Agency

WF

White fir, a member of the Hemlock-fir (HF) species group
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INTRODUCTION
Arsenic-based wood preservatives, such as Chromated Copper Arsenate (CCA), have
been phased out because of concerns over the toxicity of arsenic (1), although
significant amounts are still in service. Alternative waterborne pressure-treatment
preservatives include Copper Azole Type B (CA-B) and Alkaline Copper Quaternary
(ACQ) (2). The U.S. EPA has not established a federal regulatory level for copper, the
primary biocide in these preservatives. Copper, however, is regulated by the State of
California as a Persistent and Bioaccumulative Toxic Substance (Title 22 California
Code of Regulations, Division 4.5, Chapter 11, Section 66261.24). Wastes exceeding
the Title 22 Soluble Threshold Limit Concentration (STLC) or Total Threshold Limit
Concentration (TTLC) regulatory levels for soluble (extractable) or total or copper must
be managed in accordance with the California Hazardous Waste Control Act (Health
and Safety Code, Division 20, Chapter 6.5).
Railroad ties are typically preserved with creosote, a complex mixture of organic
compounds (3), including polyaromatic hydrocarbons (PAHs) and cresols (methyl
phenols), derived from coal-tar distillate. Cresols, trichlorophenol, and
pentachlorophenol have regulatory levels based on the U.S. EPA Toxicity Characteristic
Leaching Procedure (TCLP) (22CCR, Section 66261.24(a) (1)).
The Department of Toxic Substances Control (DTSC) has adopted Alternative
Management Standards (AMS) for certain treated wood wastes (22CCR, Division 4.5,
Chapter 34) that are deemed protective of human health and the environment, but
exempt these materials from hazardous waste requirements. So that DTSC can
evaluate and develop its standards for the management of treated wood wastes, it
asked its Environmental Chemistry Laboratory (ECL) to characterize CA-B, ACQ, and
creosote treated wood using laboratory methods for hazardous waste testing specified
by the California Code of Regulations, Title 22, Sec. 66261.24, “Characteristic of
Toxicity.”
To evaluate CA-B and ACQ wood wastes, new preserved and untreated lumber was
analyzed for total copper and other metals using U.S. EPA methods for acid digestion
and analysis. Soluble metals were determined using the Title 22 California Waste
Extraction Test (WET), a 48-hour citrate buffer extraction. Results from these tests
were compared to the Title 22 TTLC and STLC, respectively, for copper.
Used creosote-treated railroad ties were tested for total semivolatile organic compounds
(SVOC) using U.S. EPA solvent extraction and analysis methods. Soluble SVOCs were
determined using the federal Toxicity Characteristic Leaching Procedure (TCLP), a 16hour extraction with acetate buffer. The total and leachable SVOC results were
compared to the regulatory levels for target analyte compounds, specifically the cresols
and chlorophenols.
The Title 22 mandated 96-hour acute aquatic bioassay was also done, at a contract
laboratory, on the CA, ACQ, and creosote preserved wood and untreated controls.
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Wood samples were collected and processed under a contract by the University of
California Cooperative Extension, and according to a sampling plan (Appendix I)
developed by U. C. and DTSC. Wood samples were cut, randomly sampled, and put in
containers at the U.C. Richmond Field Station (RFS) in Richmond, California. The
samples were then taken to ECL in Berkeley for further processing and analysis.

Part I: Copper Azole (CA) and Alkaline Copper Quaternary
(ACQ) Treated Lumber
BACKGROUND
Douglas fir and Hemlock fir lumber is stacked, then pressure-treated in a cylinder
(retort). The lumber is first incised to aid penetration into the interior of the board by the
preservative. The industry specification (4) for DF and HF penetration is 10 mm (0.4 in)
and 90 percent of the sapwood, but no more than one-half the width or thickness of the
board. The specified ground-contact retention (or preservative loading) for CA-B is 0.21
pounds per cubic foot (pcf), including 0.16 pcf as Cu and 0.0066 pcf as the azole cobiocide. For ACQ, the specified retention is 0.40 pcf, including 0.21 pcf as CuO (0.17
pcf as Cu) and 0.11 pcf as the quaternary ammonium co-biocide. (Preserved lumber for
above-ground use has lower specified retention; only ground-contact lumber was
considered in this study.) The retention specifications are based on the preservative
concentration in the “assay zone”; for the dimensional lumber used in this study, the
assay zone is 15 mm (0.6 in) from the treated surface toward the center of the cross
section of the board.
FIELD INFORMATION
As described in the Sampling Report, CA Type B CA-B and ACQ treated 2”x8”x8’
boards were purchased at home centers and lumberyards throughout California. Twenty
boards were obtained for each of three species-treatment combinations: Douglas fir
(DF)-CA, DF-ACQ, and Hem-fir (HF)-CA. In California, White fir (WF) is the typical
species in the Hemlock-Fir (HF) species group; these terms are used here
interchangeably. No HF-ACQ was collected. For quality assurance controls, untreated
DF 2x8s and WF 2x4 mill end-cuts were obtained (untreated WF boards are not
commonly available).
For each of the four composite replicates, 0.25 in. slices were taken from three locations
in the interior of 20 boards (two and four feet from the ends). To facilitate processing in
the laboratory, the slices were quartered. For each replicate, one quartered specimen,
randomly allocated, from each of the 20 boards was aggregated to make a composite
sample. Four composite samples were prepared for each species-treatment
combination. These were put into sample jars provided by ECL, and labeled
accordingly: CADF1…CADF4, CAHF1…CAHF4, and ACQDF1…ACQDF4. The
untreated control wood was similarly cut into small pieces. Sufficient untreated Douglas
ECL Report 2008-04
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fir was provided for mill (equipment) blanks, and for replicate control composite samples
prepared in the laboratory.
The samples were transported to ECL by ECL staff. After additional preparation
(grinding and sub-sampling), the wood samples were logged-in and assigned ECL
sample numbers. The samples were then distributed to the ECL Inorganic section and
the contract laboratory for analysis. Sample management was documented with the
ECL Authorization Request Form (ARF) and the Sample Analysis Request (SAR) form.
The SAR also serves as the ECL chain of custody document.
ANALYTICAL PROCEDURES
Particle Size Reduction
The lumber samples were reduced in size to the dimensions specified in the hazardous
waste testing regulations and applicable laboratory methods. Title 22 CCR, Chapter 11,
App. II, Section (c)(1) states that for total and extractable regulated inorganic elements
(i.e. for which TTLCs and STLCs exist) a “millable solid…shall be milled to pass through
a No. 10 (two millimeter) standard sieve before it is analyzed.”
Regarding the aquatic bioassay, Title 22 CCR, Ch. 11, Sec. 66261.24(a)(6) says to use
“…test sample prepared or meeting conditions for testing as prescribed in subdivisions
(c) and (d) of Appendix II.” Thus, the 2 mm particle size was deemed appropriate for
the WET (STLC), total metals (TTLC), and the 96-hr LC50 aquatic bioassay procedures.
The lumber samples were ground with a laboratory mill (Thomas-Wiley Model 4,
Thomas Scientific) (Figure 1), fitted with a 2 mm sieve at the outlet. Before use, and
after each composite replicate was processed, the mill was cleaned using brushes,
laboratory spatulas, and compressed air. Once clean of particulate matter, the mill was
wiped with acetone using cotton swaps and laboratory wipes. To check for analyte
carry-over between replicates, approximately 50 g DF (from the same sources as the
control DF) was milled, then discarded. For the CA-DF replicates, another 50 g DF was
milled and retained as a mill blank (MB). One MB was prepared before the first sample,
and after each treatment replicate. The composite samples were milled in this order:
DF control, CA-DF, ACQ-DF, CA-HF, and WF control. Four DF, but only one WF,
control replicates were prepared.
The quartered wood sections were fed into the mill in small handfuls (Figure 2). The
milled wood (about 700-800 g for each composite replicate) was mixed in an aluminum
pan using a plastic scoop until the sample appeared homogenous, as indicated by a
uniform distribution of the light colored, untreated core wood and the darker colored
treated exterior wood (Figures 3-7). About one-half of each of the composited samples
was transferred to large and small pre-cleaned sample jars (Figure 8) that were
distributed for analysis. The remaining sample was retained in sealed polyethylene
bags.
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Figure 1. Laboratory mill, with 2mm sieve

Figure 2. Milling wood pieces

Figures 3-5. Treated 2x8 quartered-sections as received at laboratory and after milling

Figures 6-7. Untreated Douglas fir and Hem. fir controls
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Sample Analysis
Total metals and WET analyses were done by the ECL-Berkeley Inorganic Section. For
metals analysis, the wood samples were acid-digested using U.S. EPA Method 3050B
and analyzed using Method 6010B, Inductively Coupled Plasma-Atomic Absorption
Spectrometry (ICP-AES).
WET analysis was done using ECL SOP 910, California Waste Extraction Test,
with 10 g sample and 100 mL pH 5 citrate buffer. Extraction was for 48 hr with constant
agitation, followed by filtration though a 0.45 micron filter. The WET filtrate was
analyzed by Method 6010B for metals; the filtrate was not digested, but was diluted
(1:10) with water because of the high salt content of the extractant. The treatment
composites were extracted and analyzed separately, as submitted, but the four Douglas
fir control composites were further composited by the Inorganic Section to yield one
sample for the WET. Only one Hemlock-fir control sample was milled, extracted, and
analyzed.
Aquatic bioassays (5) were done at Associated Laboratories (Orange, CA) using
fathead minnows (Pimephales promelas) as the test organism. The bioassays were of
the screening type, at three concentrations: 250 mg/L, 750 mg/L, and 500 mg/L (the
California 96-hr LC50 toxicity characteristic level). A subsample of the milled wood
samples (e.g. 5.0 g to give a final concentration of 500 mg/L in a 10 L aquarium) was
mixed with 300 mL of the same water used in the aquaria and shaken for six hours (6).
This suspension was added to the aquarium water, which was then made up to 10 L.
The 500 mg/L concentration was run in duplicate. An undosed control aquarium was
also run. During the 48-hr test period, dissolved oxygen, temperature, pH, and fish
survival were monitored. A slow air bubble stream was introduced to maintain dissolved
oxygen levels.
Quality Control and Quality Assurance
Sampling Quality Control
Quality control during sample collection and processing are described in the
Sampling Plan (Appendix I) and the Study Report (Appendix II). Treated lumber and
untreated DF boards were purchased from different outlets throughout the state, to
ensure a representative sample. To prevent cross-contamination, a new cross-cut saw
blade was used for each species-treatment combination (i.e. after 20 boards were
processed), and the blades were wiped with alcohol between boards. The locations on
the board of the 0.25” sections that made up each of the four composite replicates for
each species-treatment were randomly allocated. A new band saw blade was used for
each composite replicate (four per species-treatment) to quarter the pieces for
laboratory preparation. The samples were then put into clean quart jars provided by
ECL. As described above, the laboratory mill was thoroughly cleaned before each
composite replicate was processed, and equipment (mill) blanks were milled between
replicates to check for cross-contamination. All 13 mill blanks were analyzed for total
metals; one composite made of the 13 was subjected to the WET. The milled wood was
thoroughly mixed to ensure a homogenous and representative sample, and subsampled into labeled jars for analysis.
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Analytical Quality Control
Standard U.S. EPA SW-846 and ECL quality control procedures were followed for the
metals analysis and the WET. Method blanks, a solid laboratory QC sample (LCS),
matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed. Triplicate
extractions and analyses were done on two of the treated wood composites for both the
WET and total metals. Matrix spikes for the WET were done after extraction and
dilution, and before instrumental analysis. Daily multi-point ICP-AES calibration
standards and a reagent blank were run to establish response linearity, and calibration
verification standards were analyzed after every ten samples.
RESULTS AND DISCUSSION
Laboratory results for the total copper and copper by WET are shown in Figures 9 and
10, and in Table 1. All three species-preservative combinations exceeded the California
Toxicity Characteristic regulatory levels for total and soluble copper. The extraction
efficiency of copper by the WET (WET/total Cu) was over 87 percent. Copper was not
detected in the untreated control samples.
The 96-hr acute aquatic bioassay results are shown in Table 1. Only the copper azoletreated Hemlock - fir composites, which had the highest total and soluble copper, had a
96-hr acute aquatic bioassay LC50 concentration less than the 500 mg/L toxicity
characteristic level. The LC50 results were >750 mg/L for the CA and ACQ treated
Douglas fir, and the control Douglas fir and Hemlock-fir; all the fish survived those trials.
Figure 9.

Figure 10.

6
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CA Waste Extraction Test (WET)

Douglas fir - Copper Azole

500

5
4

Total Threshold Limit
Concentration (TTLC)
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66261.24)
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Doug. Fir - Alkaline Copper
Quaternary

3
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Thousands

Preservative Treated Wood
Total Copper
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Hem Fir-Copper
Azole

400
300

Soluble Threshold
Limit Concentration
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200
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1

0
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Table 1.

Hazardous Waste Analysis of CA and ACQ Treated Lumber

Total Copper
(10x WET) 96-hr Aquatic
Cu-WET
TTLC
STLC
(Tot. Cu) Bioassay LC50
Regulatory Level:
2500 mg/Kg
25 mg/L
500 mg/L
ECL No. Cu mg/Kg MDL Cu mg/L MDL percent
LC50 mg/L
Sample
DFCTRL-COMP1
DFCTRL-COMP2
DFCTRL-COMP3
DFCTRL-COMP4

AQ01168
AQ01169
AQ01170
AQ01171

ND
ND
ND
ND

0.1
0.1
0.1
0.1

ND
ND
ND
ND

0.1
0.1
0.1
0.1

> 750
"
"
"

CADF-COMP1
CADF-COMP2
CADF-COMP3
CADF-COMP4
CADF mean (%rsd)
ACQDF-COMP1
ACQDF-COMP2
ACQDF-COMP3
ACQDF-COMP4
ACQDF mean (%rsd)
CAHF-COMP1
CAHF-COMP2
CAHF-COMP3
CAHF-COMP4
CAHF mean (%rsd)
MB-DF0
MB-CADF1
MB-CADF2
MB-CADF3
MB-CADF4

AQ00172
AQ00173
AQ00174
AQ00175

0.1
0.1
0.1
0.1

> 750
"
"
"

0.1
0.1
0.1
0.1
0.1

213
198
245
216
218 (9.0)
364
356
360
378
364 (2.6)
447
457
452
515
468 (6.8)
*
*
*
*
*

0.1
0.1
0.1
0.1

AQ01184
AQ01185
AQ01186
AQ01187
AQ01188

2480
2420
2730
2440
2518 (5.7)
3980
3790
3860
3970
3900 (2.3)
4890
4680
4630
5170
4842 (5.1)
ND
26.4
ND
6.10
6.22

0.1
0.1
0.1
0.1
0.1

not done
"
"
"
"

MB-ACQDF1
MB-ACQDF2
MB-ACQDF3
MB-ACQDF4

AQ01189
AQ01190
AQ01191
AQ01192

6.22
7.05
16.8
45.6

0.1
0.1
0.1
0.1

*
*
*
*

0.1
0.1
0.1
0.1

*
*
*
*
ND

0.1
0.1
0.1
0.1
0.1

not done
"
"
"
"
not done
"
"
"
"

AQ01176
AQ01177
AQ01178
AQ01179
AQ01180
AQ01181
AQ01182
AQ01183

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

MB-CAHF1
AQ01193
13.0
0.1
MB-CAHF2
AQ01194
ND
0.1
MB-CAHF3
AQ01195
ND
0.1
MB-CAHF4
AQ01196
ND
0.1
* MB-comp. of 13 (ECL No. AQ01184 to QC01196)
HFCTRL-COMP
ND = not detected
MB = mill blank

87.9
0.1
0.1
0.1
0.1

> 750
"
"
"
93.4

0.1
0.1
0.1
0.1

< 250
"
"
"
96.7

AQ02186
ND
0.1
ND
0.1
> 750
CA = copper azole
DF = Douglas fir COMP = composite
ACQ = alk.copper quant.
HF = Hemlock-fir CTRL = control
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Although the industry retention specifications (4) for ground-contact use for CA-B and
ACQ are nearly the same (0.16 as Cu for CA; 0.21 as CuO = 0.17 as Cu, for ACQ), the
experimental concentrations of the three species-treatments were very different: The
CA Hem.-fir Cu concentration was 95 percent greater than CA-DF. The ACQ mean Cu
value was between the two CA means. The methodology used for this study, however,
was different than the AWPA procedure for measuring preservative retention in the 15
mm (0.6 in) deep assay zone using core samples. The goals of this study did not
include determining if the sampled lumber met specifications for preservative retention,
although visually it appeared that some of the cross-sections did not have the required
10 mm (0.4 in) penetration by the preservative.
Low concentrations (< 6 mg/L WET; < 50 mg/Kg total) of barium and zinc were found in
all the wood samples. Presumably, these are naturally occurring trace elements.
All the QC results for accuracy (percent recovery) and precision (relative percent
difference and relative standard deviation) were within the established control limits for
the determinative methods (Appendix 4).The relative standard deviations for the
treatment–species composite replicates were less than 10 percent for total and TCLP
copper.

Part II: Creosote Treated Railroad Ties
BACKGROUND
According to the American Wood Protection Association (AWPA) 2005 Standards (4),
creosote-treated railroad ties have a specified retention of 8.0 pcf or refusal for Douglasfir and 7.0 pcf or refusal for oak. A Swiss study (7) estimated that during the 20-30 yr
service life of railroad ties, 5 Kg creosote, 0.5 Kg PAHs, and 10 g phenolic compounds
are emitted. When taken out of service, one disposal option is as a fuel source in cogeneration plants. The treated ties used in this study were from this waste stream.
FIELD INFORMATION
Railroad tie samples were collected at a collection yard in Flannigan, NV, 60 mi north of
Reno (Appendix III). Bundles of ties were randomly selected from open railcars used to
transport the out-of-service ties. Sixty-two softwood (Douglas fir) and 18 hardwood
(oak) ties were sampled; this reflected the distribution of ties in the yard. Using a chainsaw, two sections were sawn from each tie; each cross-cut section was approximately 3
in. thick (Figure 11). One section from each tie was retained at RFS; the other was
further sawn at RFS, and became part of three DF and one oak composite sample that
were submitted to ECL for analysis. The prepared and retained samples were randomly
allocated. Eighteen oak tie sections were used for the oak composite, 19 DF tie
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sections were used for DF replicate 1; 20 DF tie sections each were used for DF
composite replicates 2 and 3.
Composite samples were prepared in two ways, for two types of laboratory analyses.
First, the tie sections were sawn into representative sub-sections. Then, with a bandsaw, the sub-sections were reduced in size for milling at ECL (as with the CA and AQC
lumber) or were cut into 0.9 cm cubes for TCLP. In order to expose a fresh wood
surface, a thin section was removed from each section prior to cutting them for milling or
TCLP. Composites were prepared of both types of sub-samples; approximately onehalf of each section went into the milling composite for that replicate; the other half was
used for the TCLP cubes for that same numbered replicate.
Oak control wood was cut from twenty 1” board cut-offs from a Berkeley lumber yard.
The DF-creosote controls came from the same source as the DF-CA and DF-ACQ
controls.
The processed wood samples were put into jars provided by ECL, and labeled: DF
Creosote 1, DF Creosote 2, DF Creosote 3, and HW Creosote. The samples were
transported to ECL by laboratory staff, where they were prepared and distributed for
analysis.
ANALYTICAL PROCEDURES
Particle Size Reduction
Composite samples for semi-volatile organic analysis and aquatic bioassay were milled
as described in Sec. 4.1 for CA- and ACQ-treated lumber. For TTLC compliance for
organic compounds, Title 22, Chapter 11, Appendix II, states that particle size should be
< 1 mm. The sample extraction Method 3540 for semi-volatile organic compounds in
solid samples (by Soxhlet extraction) also calls for 1 mm particle size.
However, the 2 mm sieve was used for grinding the creosote samples (Figures 12, 13).
When milling the control oak, some charring was noticed. Grinding the samples further,
to < 1mm, may have degraded the sample and likely would not have yielded better
extraction efficiency. The extraction Method 3540 says that for fibrous samples, particle
size reduction should be sufficient to ensure contact with the solvent. Title 22, Chapter
11, Appendix III states that SW-846 should be consulted on appropriate methods for
each “specific sample analysis situation.” It was therefore determined that the 2 mm
sieve size used for the CA and ACQ lumber was also appropriate for the creosotetreated wood sample preparation.
The mill was again cleaned between replicates with scrapers, brushes, compressed air,
and acetone. Approximately 50 g DF control wood was then milled and discarded, but
no mill blanks were analyzed.
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Samples that were to be subject to the TCLP (U.S. EPA SW-846 Method 1311) were
sawn into 0.9 cm cubes at the RFS, and did not require further size reduction.
Scheduling was coordinated so that samples could be extracted in the laboratory within
14 days of being cubed, in keeping with the method hold time.
Figure 11. Railroad tie section,
field-sawn

Figure 12. RR ties as rec’d
by lab and after milling

Figure 13. Cubes are for
TCLP

Toxicity Characteristic Leaching Procedure (TCLP)
Approximately 100 g cubed DF and oak controls, and creosote-treated DF and oak
were extracted with 2 L (20:1 ratio) buffer solution. Based upon the preliminary
evaluation of the pH of a mixture of the milled sample and water, TCLP extraction fluid
#1 was used. This is an acetate buffer at pH 4.93 +/- 0.05. The sample and extractant
were put into PFTE bottles, which were put into the TCLP rotary agitation device
(Associated Design and Manufacturing, Alexandria, VA) (Fig. 13). After 18 hrs, the
samples were filtered using a pressure filtration device (Millipore, Inc., Bedford, MA) and
GF/F glass fiber filters (Figs. 14, 15). The filtrates (light brown for the controls, and dark
amber for the creosote samples) were transferred to labeled bottles, and then sent,
packed in ice, by overnight courier to ECL - Los Angeles for analysis.
Figure 13. The TCLP rotator and
fluoropolymer bottles

ECL Report 2008-04
Appendices
Wood Preserving Industry Report on TWW

Figure 14. Pressure
filtration

Figure 15. Control wood after
TCLP filtration

Page 19 of 27

Page 283

Sample Extraction and Analysis
The aqueous TCLP extracts were extracted within the seven days specified by Method
1311, using Method 3510, separatory funnel liquid-liquid extraction. The milled wood
samples were extracted with Method 3540, Soxhlet extraction. The wood extracts were
subjected to Method 3640, a gel permeation column cleanup to remove interferences.
The TCLP and wood extracts were analyzed by gas chromatography with a mass
selective detector (GC-MSD) using Method 8270C. Although the initial study design
only considered organic compounds for which a Toxicity Characteristic (TC) or a Total
Threshold Limit Concentration (TTLC) regulatory level have been set, the decision was
made to report and quantify, if possible, all compounds on the Method 8270C target list.
The toxicity of creosote-contaminated water has been attributed to several classes of
compounds, such as phenols, PAHs, and N-heterocyclic aromatics (8). PAHs and Nheterocyclics have also been found in laboratory leachates of creosote-treated wood,
using deionized water, pH 4.7 buffer, and humic acid solutions (9). Therefore, it was
considered worthwhile to indentify and quantify compounds in creosote-treated wood
and their TCLP leachates that were of interest as environmental contaminants, but for
which regulatory levels had not been established under the Characteristics of Toxicity
(Title 22, Section 66261.24).
Quality Assurance and Quality Control
Sampling Quality Control
Quality control during sample collection and processing, in the field and at RFS, are
described in the Sampling Plan and the Sampling Report. Eighty ties were selected
from various bundles from different railcars at the Flanigan, NV yard. Two crosssections of each tie were removed using a chain saw, and one of those, randomly
allocated, was further sawn at RFS. The 80 ties resulted in four composite samples,
one oak and three Douglas fir, each representing approximately 20 ties.
Treated and control (untreated) wood was processed with the same equipment, at both
RFS and ECL. Representative specimens of each tie cross-section were sawn and
cubed. As with the copper-preserved lumber, saw blades were changed or cleaned with
alcohol to minimize carryover between samples. In the laboratory, the mill used for
grinding the wood was cleaned between replicates.
Representative composites were made by thoroughly blending the milled wood by hand.
Representative sub-samples of the cubed wood containing dark, treated and light,
untreated wood were used for the TCLP extractions. Duplicates, reagent (extraction
solution) blanks, and cubed oak and DF controls were carried through the TCLP.
Analytical Quality Control
For the solvent extraction and GC-MS analysis, standard ECL and SW-846 QC
practices were followed. Method blanks, method standards, surrogates, matrix spikes
and matrix spike duplicates were analyzed to assess bias (accuracy) and precision. For
quantitation, multi-point calibrations were done using commercially available reference
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mixtures. Response factors were verified by continuing check standards. Analyte
identification is by comparison of the unknown and reference compound spectra, using
characteristic ions.
For the aquatic bioassay, the contract laboratory used three sample dilutions; one
dilution was run in duplicate. A control was run for each batch using unspiked waste.
In accordance with the California Dept. of Fish and Game procedure, the milled wood
sample was shaken for 6 hr with water (50 g: 50 mL) to disperse the sample before an
aliquot was taken and added to the aquarium water.
RESULTS AND DISCUSSION
Toxicity Characteristic Leaching Procedure
The complete TCLP-creosote GC/MS laboratory reports are in Appendix 2. The results
for TC analytes in the TCLP extracts are in Table 2; all analytes are in Table 3. The oakcreosote composite and one of the Douglas fir composite replicates had 0.42 mg/L and
1.4 mg/L methyl phenols (cresols), respectively, well below the toxicity characteristic
regulatory level of 200 mg/L. No other TC compounds were detected above the 0.04
mg/L quantitation limit (0.50 mg/L for pentachlorophenol and three nitro-phenols).
Trace amounts of 2- and 3-ring polyaromatic hydrocarbons (PAHs) were found in all
treated wood samples. Phenols and two heterocyclic compounds, carbazole and
dibenzofuran, were reported in the oak and one DF composite sample.
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Table 2
ECL No.:
Sample:

TCLP Creosote-Treated Wood Semivolatile Organics
AQ-

AQ-

AQ-

AQ-

AQ-

AQ-

AR-

AR-

AR-

AR-

AR-

02065

02066

02068

02216

02217

02218

0065

00066

00067

00068

00069

TCLP

oak

blank

control

creosote

blank

control

sote-1

blank

sote-2A

sote-2B

sote-3A

sote-3B

mg/L

HW (oak) TCLP

Doug. fir DF creo- TCLP

DF creo- DF creo- DF creo- DF creo-

TC Analyte

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

1, 4-diclorobenzene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

hexachloroethane

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

nitrobenzene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

hexachlorobutadiene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

2,5-dinitrotoluene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

hexachlorobenzene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2,4,6-trichlorophenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

pentachlorophenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2-methylphenol

ND

ND

0.11

ND

ND

0.46

ND

ND

ND

ND

ND

4-&/or3-methylphenol

ND

ND

0.31

ND

ND

0.94

ND

ND

ND

ND

ND

Total methylphenols

ND

ND

0.42

ND

ND

1.4

ND

ND

ND

ND

ND

2,4,5-trichlorophenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

pyridine

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

ND = not detected

Sample: 1,2,3 = composite replicate ; A,B = TCLP replicate

NR = not reported
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Table 3

Toxicity Characteristic Leaching Procedure
Creosote Treated Wood Semivolatile Organics Method 8270C GC/MS Results
ECL No.:
Sample:

Analyte
1,3-dichlorobenzene
bis (2-chlorethyl)ether
1, 4-diclorobenzene (7.5)
1,2 dichlorobenzene
hexachloroethane (3.0)
bis (2-chloroisopropyl ether)
N-nitroso-di-N-propylamine
nitrobenzene (2.0)
isophorone
1,2,4-trichlorobenzene
bis(2-chloroethoxy)methane
hexachlorobutadiene (0.5)
hexachlorcyclopentadiene
2-chloronapthalene
dimethylphthalate
2,5-dinitrotoluene (0.13)
diethyl phthalate
N-nirtosodiphenylamine
4-bromophenyl phenyl ether
hexachlorobenzene (0.13)
di-N-butyl phthalate
butyl benzyl phthalate
bis(2-ethylhexyl) phthalate
3,3-dichlorobenzidine
di-N-octyl-phthalate
napthalene
acenapthalene
acenapthene
fluorene
phenanthrene
anthracene
fluoranthene
pyrene
benzo(a)anthracene
chrysene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
ideno(1,2,3-cd)pyrene
dibenz(a,h)anthracene
benzo(ghi)perylene
2-chlorophenol
phenol
2-nitrophenol
2,4-dimethyl phenol
2,4-dichlorophenol
4-chloro-3-methyl-phenol
2,4,6-trichlorophenol (2.0)
2,4-dinitrophenol**
2-methyl-4,6-dinitrophenol**
4-nitrophenol**
pentachlorophenol**(100)
benzyl alcohol
2-methylphenol (200)
4-&/or3-methylphenol (200)
carbazole
4-chlorananline
2-methyl napthalene
2,4,5-trichlorophenol (400)
2-nitroanaline
dibenzofuran
3-nitroanaline
4-nitroanaline
pyridine

AQ02065 AQ02066 AQ02068 AQ02216 AQ02217 AQ02218 AR00065 AR00066 AR00067 AR00068 AR00069
TCLP
oak
HW (oak) TCLP
Doug. fir DF creo- TCLP ext. DF creo- DF creo- DF creo- DF creoblank
control creosote
blank
control
sote-1
blank
sote-2A sote-2B sote-3A sote-3B

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.3*
0.32
ND
0.14
0.20
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.21
ND
0.08
ND
ND
ND
ND
ND
ND
ND
ND
0.11
0.31
0.20
ND
0.31
ND
ND
0.14
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.5
ND
0.26
0.12
0.16
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.70
ND
0.40
ND
ND
ND
ND
ND
ND
ND
0.04
0.46
0.94
0.19
ND
0.23
ND
ND
0.11
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.7*
ND
0.39
0.16
0.20
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.0*
ND
0.23
0.11
0.14
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
4.1*
ND
0.29
0.13
0.17
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.3*
ND
0.27
0.13
0.18
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR

*Estimate
**Quant. Limit = 0.5 mg/L; all other analytes = 0.04 mg/L
Sample: 1,2,3 = composite sample replicates; A,B = TCLP duplicates

yellow = PAH
blue = phenolic
bold = TC rule compound (reg. level mg/L)
orange = heterocyclic aromatic
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Aquatic Bioassay of Creosote Treated Wood
As indicated in Table 4, the oak control composite sample was non-hazardous (LC 50 >
500 mg/L), as were the four Douglas fir control composites tested with the CA and ACQ
treatments. All three Douglas fir-creosote composite samples had LC50 values below
the 500 mg/L regulatory level. The hardwood (oak) creosote-treated composite sample
had an LC50 above the regulatory level. Fish survival, however, was 60 and 70 percent
for the duplicates, indicating some toxic effect at concentrations below the regulatory
threshold.

Table 4
ECL No.:

Sample:

LC50 (mg/L)
percent survival
at 500 mg/L, 96-hrs

96-hour Acute Aquatic Bioassay
Creosote-Treated Railroad Ties
ARAQAQARARAR00115
00116
0116800117
00118
00119
'01171
oak
HW (oak) Doug. fir DF creosote DF creosote DF creosote
control creosote controls*
Comp-1
Comp-2
Comp-3

> 750

> 500

> 750

< 250

< 250

< 250

100,100

60, 70

100,100

20,10

10, 20

10, 0

(duplicates)

* same for all DF controls
Total Semivolatile Organics in Creosote Railroad Ties
The results for creosote treated wood and controls semivolatile organic compounds by
SW-846 Method 8270C are summarized in Table 6. The complete laboratory reports
are in Appendix IV. Pentachlorophenol (TTLC=17/mg/Kg) was not detected. Other
phenols (primarily cresols), PAHs, carbazole (dibenzopyrrole), and dibenzofuran were
reported in all treatment samples, but not in the controls.
The PAHs included 4- and 5-ring compounds not in the TCLP extracts: anthracene,
fluoranthene, pyrene, crysene and benzo (b) fluoranthene. The ratio of total to TCLP
concentrations (Table 5) demonstrates the low aqueous solubility of the tricyclic PAHs
compounds (aceanapthene, florene and phenanthrene) and the relativively higher
solubility of naphthalene.
Table 5.

Total vs. soluble (TCLP) PAHs in Creosote-Treated RR Ties

PAH:
naphthalene acenapthene fluorene phenanathrene
2400
1600
675
3100
Total (mg/Kg mean, n=4):
3.2
0.27
0.13
0.18
TCLP (mg/L mean, n=6):
750
5300
5100
17000
Total/TCLP
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Table 6.

Creosote Treated Wood SVOCs by GC/MS Method 8270C

ECL No.:
Sample:

AQ02212

AQ02213

oak
Doug. fir
control
control
Analyte
mg/Kg
mg/Kg
1,3-dichlorobenzene
ND
ND
bis (2-chlorethyl)ether
ND
ND
1, 4-diclorobenzene
ND
ND
1,2 dichlorobenzene
ND
ND
hexachloroethane
ND
ND
bis (2-chloroisopropyl ether)
ND
ND
N-nitroso-di-N-propylamine
ND
ND
nitrobenzene
ND
ND
isophorone
ND
ND
1,2,4-trichlorobenzene
ND
ND
bis(2-chloroethoxy)methane
ND
ND
hexachlorobutadiene
ND
ND
hexachlorcyclopentadiene
ND
ND
2-chloronapthalene
ND
ND
dimethylphthalate
ND
ND
2,5-dinitrotoluene
ND
ND
diethyl phthalate
ND
ND
N-nirtosodiphenylamine
ND
ND
4-bromophenyl phenyl ether
ND
ND
hexachlorobenzene
ND
ND
di-N-butyl phthalate
ND
ND
butyl benzyl phthalate
ND
ND
bis(2-ethylhexyl) phthalate
ND
ND
3,3-dichlorobenzidine
ND
ND
napthalene
ND
ND
acenapthalene
ND
ND
acenapthene
ND
ND
fluorene
ND
ND
phenanthrene
ND
ND
anthracene
ND
ND
fluoranthene
ND
ND
pyrene
ND
ND
benzo(a)anthracene
ND
ND
chrysene
ND
ND
benzo(b)fluoranthene
ND
ND
benzo(k)fluoranthene
ND
ND
benzo(a)pyrene
ND
ND
ideno(1,2,3-cd)pyrene
ND
ND
dibenz(a,h)anthracene
ND
ND
benzo(ghi)perylene
ND
ND
2-chlorophenol
ND
ND
phenol
ND
ND
2-nitrophenol
ND
ND
2,4-dimethyl phenol
ND
ND
2,4-dichlorophenol
ND
ND
4-chloro-3-methyl-phenol
ND
ND
2,4,6-trichlorophenol
ND
ND
2,4-dinitrophenol
ND
ND
2-methyl-4,6-dinitrophenol
ND
ND
4-nitrophenol
ND
ND
pentachlorophenol
ND (10)
ND (10)
benzyl alcohol
ND
ND
2-methylphenol
ND
ND
4-&/or3-methylphenol
ND
ND
carbazole
ND
ND
4-chlorananline
ND
ND
2-methyl napthalene
ND
ND
2,4,5-trichlorophenol
ND
ND
2-nitroanaline
ND
ND
dibenzofuran
ND
ND
3-nitroanaline
ND
ND
4-nitroanaline
ND
ND
pyridine
NR
NR
ND = non-detect
NR = not reported
bold = TCLP-regulated compound
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AQ02214

AQ02215

HW (oak)
DFcreocreosote
sote-1
mg/Kg
mg/Kg
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1200
2000
ND
ND
700
1000
580
700
2400
2800
500
640
1300
1800
900
1500
ND
330
ND
ND
ND
250*
38
ND
130*
200*
ND
ND
ND
ND
ND
ND
ND
ND
ND
34
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND (10)
ND (10)
ND
ND
10
17
33
52
220
220
ND
ND
400
610
ND
ND
ND
ND
460
530
ND
ND
ND
ND
NR
NR
Pentachlorophenol ( QL, mg/Kg)
blue = phenolic yellow = PAH
orange = heterocyclic aromatic

AR00070

AR00071

DFcreosote-2
mg/Kg
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
25
ND
ND
3100
83
1800
1400
3900
1200
2500
2000
620
660
490
ND
ND
92
ND
83
ND
53
ND
70
ND
ND
ND
ND
ND
ND
ND (10)
ND
32
91
480
ND
1400
ND
ND
1200
ND
48
NR
TTLC = 17mg/Kg

DFcreosote-3
mg/Kg
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3200
49
1600
1300
3300
1200
2100
1700
ND
510
360
ND
ND
66
ND
83
ND
69
ND
74
ND
ND
ND
ND
ND
ND
ND (10)
ND
32
100
460
ND
1400
ND
ND
1000
ND
46
NR
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CONCLUSIONS
The copper azole (CA-B) and alkaline copper quaternary (ACQ) treated new 2x8s
exceeded the California Title 22 hazardous waste Toxicity Characteristic STLC and
TTLC levels for soluble (WET) and total copper. The Douglas fir CA-B and ACQ lumber
had a 96-hour acute aquatic bioassay LC50 > 500 mg/L; CA-B treated Hemlock fir had a
LC50 < 500 mg/L, which is below the Toxicity Characteristic level. The CA-B Hemlock fir
had the highest total and soluble copper levels; this may account for the higher aquatic
toxicity in these samples.
Low concentrations of PAHs, heterocyclic aromatics, and phenols were measured in
used creosote-treated railroad ties and their TCLP extracts. The TCLP concentrations
for cresols were well below the Title 22 Toxicity Characteristic regulatory level.
Pentachlorophenol was not detected in the railroad ties or the TCLP extracts. The oak
railroad ties had a 96-hour acute aquatic bioassay LC50 > 500 mg/L; however, fish
survival was 60 and 70 percent at the 500 mg/L concentration, indicating a toxic effect
below the regulatory threshold. Douglas fir ties had a LC50 < 500 mg/L, below the
Toxicity Characteristic level.
The untreated oak, Douglas fir, and hemlock fir control samples did not exhibit aquatic
toxicity, or have detectable concentrations of regulated elements or compounds in the
wood or their WET and TCLP extracts.
The methods and findings described in this report were incorporated into the
department’s Draft Report: Sampling and Analysis Study on Treated Wood, and
presented at a DTSC public workshop on Sept. 11, 2008. The draft report, workshop
presentations, laboratory reports, and other material related to this study and the
regulation of treated wood wastes are on the DTSC website under the Emerging Issues
tab at:
http://www.dtsc.ca.gov/HazardousWaste/Treated_Wood_Waste.cfm
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Appendix K – Generator Resource Fact Sheet
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Guidance for generating or disposing treated wood waste (TWW)
The California Health and Safety Code defines specific responsibilities for individuals generating or disposing
treated wood waste, or TWW. See https://dtsc.ca.gov/toxics-in-products/treated-wood-waste/
A TWW Generator is defined in the safety code as any person, company, or property owner whose act or process
produces TWW. A Generator is not someone hired by a property owner whose actions or process produces TWW
on site, for example a contractor. However, if the contractor generates TWW in a shop or off site then they are
considered a TWW Generator. Additionally, TWW transporters are not considered Generators.
The wood treating industry has developed a website at www.TWWDisposal.org to assist Californians and
businesses in properly disposing TWW. Detailed information on the following topics for TWW generators can be
reviewed on the website. Below is a summary of these topics.
Identifying TWW
Wood products that are used in outdoor exposures where they are subjected to weather are often preservative
treated to protect the wood against deterioration from insects and decay fungi. When outdoor structures built with
preservative treated wood – such as decks, gazebos, fences and retaining walls – are demolished and discarded,
the wood is considered TWW. Scraps and sawdust from new construction are also considered TWW.
Preservative treated wood may be identified by any end tag on the
wood that the use conditions and preservative used. If any wood in the
structure still has an end tag, it is likely the rest of the wood in similar
applications is preservative treated. Also, treated wood also may have
has incisions, or small slits in the wood to allow the preservative to
penetrate deeper into the fiber. If the wood has these slits, it is most
likely preservative treated. Fire-retardant treated wood is not TWW.
Review details at:
twwdisposal.org/tww-basics/identifying-tww/
Accumulating, storing TWW
Generators must follow specific requirements in storing TWW to prevent unauthorized access and minimize runoff. These include blocking and tarping, containerizing, storage buildings, containment pads and other methods.
TWW may not be accumulated for more than one year from the date of generation. Review details at:
twwdisposal.org/tww-basics/storage/
Labeling TWW
All TWW generated, accumulated, stored or transported by generators within California must be clearly marked
and visible for inspection. A sample label can be downloaded from twwdisposal.org/tww-basics/labeling/
Recordkeeping
Generators are required to keep records of TWW disposal, which may take the form of a log, invoice, manifest,
bill of lading, shipping document, or receipt from an approved TWW facility. Such records must be maintained
for a minimum of three years. Review details at: twwdisposal.org/tww-basics/recordkeeping/
Handling
It is safe to handle TWW and you can use the same personal protective equipment that you would use in handling
untreated wood products. Take the following precautions:
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•
•
•
•

When handling, wear long-sleeved shirts and long pants, and use gloves impervious to chemicals (for
example, gloves that are vinyl coated).
Wear a dust mask to avoid inhalation of sawdust. If demolition of a treated wood structure requires
sawing, wear a dust mask and goggles to protect eyes from flying particles.
Follow good personal hygiene after handling TWW. Wash hands and any exposed areas thoroughly after
handling, especially before eating, drinking or using tobacco products.
If preservative or sawdust from TWW accumulates on clothes, launder before reuse. Be sure to wash
work clothes separately from other clothing.

Prohibitions
The state of California has adopted the following specific prohibitions for TWW after it is removed from its
original application:
•
•
•
•
•
•
•
•
•

TWW may not be burned in open flame, fireplaces or residential boilers.
TWW may not be scavenged for other uses.
TWW may not be comingled with other waste prior to disposal, if previously segregated.
TWW may not be stored in contact with the ground or water.
TWW may not be recycled.
TWW may not be resized, except for minimal cutting, breaking, or sawing to facilitate transport or reuse.
If size reduction of the TWW results in sawdust, particles or other material smaller than one cubic inch,
the material must be captured and managed as TWW.
TWW may not be chipped into mulch for landscaping, animal bedding or other uses.
Any label, mark, or end tag that identifies the wood as preservative-treated wood shall not be intentionally
removed, obliterated, defaced, or destroyed prior to disposal in an approved landfill.
TWW may only be disposed at landfills approved by the California State Water Resources Control Board.
Available here https://www.waterboards.ca.gov/water_issues/programs/land_disposal/treated_wood_waste.html

For additional information on these and other topics for Generators, please go to the website:

www.TWWDisposal.org
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Appendix L – Large Generator Resource Fact Sheet
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Guidance for generating or disposing
more than 10,000 lbs. of treated wood waste (TWW) annually
The California Health and Safety Code defines specific responsibilities for individuals generating or disposing
more than 10,000 lbs. of treated wood waste, or TWW, in a calendar year.
A TWW Generator is defined in the safety code as any person, company, or property owner whose act or process
produces TWW. A Generator is not someone hired by a property owner whose actions or process produces TWW
on site, for example a contractor. However, if the contractor generates TWW in a shop or off site then they are
considered a TWW Generator. Additionally, TWW transporters are not considered Generators.
In additional to proper storage, handling and disposal, Large Generators of TWW must:
•
•
•

Establish proper recordkeeping for TWW disposal
Register for a California State EPA ID or Federal EPA ID number by calling 800-618-6942 or you may
obtain one by using this link: https://dtsc.ca.gov/hazardous-waste-id-numbers
Notify the California Dept. of Toxic Substances Control (DTSC) within 30 days of exceeding 10,000 lbs.
of TWW generated or disposed. Link: https://dtsc.ca.gov/toxics-in-products/treated-wood-waste/

The wood treating industry has developed a website at www.TWWDisposal.org to assist Californians and
businesses in properly disposing TWW. Detailed information on the following topics for Large Generators can be
reviewed on the website. Below is a summary of these topics.
Identifying TWW
Wood products that are used in outdoor exposures where they are subjected to weather are often preservative
treated to protect the wood against deterioration from insects and decay fungi. When outdoor structures built with
preservative treated wood – such as decks, gazebos, fences and retaining walls – are demolished and discarded,
the wood is considered TWW. Scraps and sawdust from new construction are also considered TWW.
Preservative treated wood may be identified by any end tag on the
wood that the use conditions and preservative used. If any wood in the
structure still has an end tag, it is likely the rest of the wood in similar
applications is preservative treated. Also, treated wood also may have
has incisions, or small slits in the wood to allow the preservative to
penetrate deeper into the fiber. If the wood has these slits, it is most
likely preservative treated. Fire-retardant treated wood is not TWW.
Review details at:
twwdisposal.org/tww-basics/identifying-tww/
Accumulating, storing TWW
Large Generators must follow specific requirements in storing TWW to prevent unauthorized access and
minimize run-off. These include blocking and tarping, containerizing, storage buildings, containment pads and
other methods. TWW may not be accumulated for more than one year from the date of generation. Review details
at: twwdisposal.org/tww-basics/storage/
Labeling TWW
All TWW generated, accumulated, stored or transported by generators within California must be clearly marked
and visible for inspection. A sample label can be downloaded from twwdisposal.org/tww-basics/labeling/
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Notifications
Large Generators of TWW must register and notify the state. Generators must apply for a state identification
number and complete a DTSC notification form within 30 days of exceeding the 10,000 lbs. threshold. When
generating more than 10,000 lbs. of TWW, one must first apply for a Hazardous Waste Identification Number
with the state Dept. of Toxic Substances Control (DTSC) within 30 days of exceeding the 10,000-lbs. limit.
Once the identification number has been issued, the Large Generator shall notify the DTSC by submitting a
notification form within 30 days of exceeding the 10,000 lbs. threshold. For information on applying for an
identification number or completing the notification form, go to: twwdisposal.org/tww-basics/notifications/
Recordkeeping
Generators are required to keep records of TWW disposal, which may take the form of a log, invoice, manifest,
bill of lading, shipping document, or receipt from an approved TWW facility. Such records must be maintained
for a minimum of three years. Review details at: twwdisposal.org/tww-basics/recordkeeping/
Handling
It is safe to handle TWW and you can use the same personal protective equipment that you would use in handling
untreated wood products. Take the following precautions:
•
•
•
•

When handling, wear long-sleeved shirts and long pants, and use gloves impervious to chemicals (for
example, gloves that are vinyl coated).
Wear a dust mask to avoid inhalation of sawdust. If demolition of a treated wood structure requires
sawing, wear a dust mask and goggles to protect eyes from flying particles.
Follow good personal hygiene after handling TWW. Wash hands and any exposed areas thoroughly after
handling, especially before eating, drinking or using tobacco products.
If preservative or sawdust from TWW accumulates on clothes, launder before reuse. Be sure to wash
work clothes separately from other clothing.

Prohibitions
The state of California has adopted the following specific prohibitions for TWW after it is removed from its
original application:
•
•
•
•
•
•
•
•
•

TWW may not be burned in open flame, fireplaces or residential boilers.
TWW may not be scavenged for other uses.
TWW may not be comingled with other waste prior to disposal, if previously segregated.
TWW may not be stored in contact with the ground or water.
TWW may not be recycled.
TWW may not be resized, except for minimal cutting, breaking, or sawing to facilitate transport or reuse.
If size reduction of the TWW results in sawdust, particles or other material smaller than one cubic inch,
the material must be captured and managed as TWW.
TWW may not be chipped into mulch for landscaping, animal bedding or other uses.
Any label, mark, or end tag that identifies the wood as preservative-treated wood shall not be intentionally
removed, obliterated, defaced, or destroyed prior to disposal in an approved landfill.
TWW may only be disposed at landfills approved by the California State Water Resources Control Board.
Link: https://www.waterboards.ca.gov/water_issues/programs/land_disposal/treated_wood_waste.html

For additional information on these and other topics for Large Generators, please go to the website:

www.TWWDisposal.org
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Appendix M – Landfill and Transfer Station Fact Sheet

Appendices
Wood Preserving Industry Report on TWW

Page 298

Guidance for landfills, transfer stations and household hazardous waste
collection facilities accepting treated wood waste (TWW)
Only landfills authorized by the state of California are allowed to accept TWW for disposal. The California State
Water Resources Control Board maintains a list of landfills and disposal facilities authorized to accept TWW. See
https://www.waterboards.ca.gov/water_issues/programs/land_disposal/treated_wood_waste.html

Under the Alternative Management Standards, or AMS, for disposing of TWW, landfills have specific
responsibilities in recordkeeping and notifications. This includes reporting information on TWW disposal with the
state Dept. of Toxic Substances Control (DTSC). See https://dtsc.ca.gov/toxics-in-products/treated-wood-waste/
Standards for TWW disposal define specific responsibilities for landfill transfer stations, and household
hazardous waste collection facilities receiving TWW. These include:
•
•
•

Maintain detailed records of TWW received at the facility
Establish an account for reporting to the DTSC Treated Wood Waste Tracking System
Submit semi-annual reports to DTSC using the online TWW Tracking System

The wood treating industry has developed a website at www.TWWDisposal.org to assist landfills, transfer
facilities and household hazardous waste collection facilities accepting TWW. Detailed information on the
following topics can be reviewed on the website in the landfills section. Below is a summary of these topics.
Recordkeeping
Disposal facilities must keep records documenting the disposal, as required by DTSC. Records may take the form
of a log, invoice, manifest, bill of lading, shipping document, or receipt to a generator from an approved TWW
facility.
Records must be kept for a minimum of three years. For approved disposal facilities, the period starts when they
receive the TWW. Keep records for the following activities:
Shipments Received by Approved Facilities – Records of TWW received by an approved facility must include:
•
•
•
•

Name, phone number, mailing address and email address of the generator
Physical address of where the TWW originated
Weight of TWW or the estimated weight of TWW - any estimation shall be noted in the record
Date the TWW was received by the approved facility

This information will be necessary for reporting to the online TWW Tracking System maintained by DTSC.
Review details at:
twwdisposal.org/users/landfills/
Reporting
In addition to submitting semi-annual reports on TWW received, disposal facilities must report on Large
Generators that exceed 10,000 lbs. of TWW in a calendar year.
Disposal facilities can establish an account for the TWW Tracking System at: hwts.dtsc.ca.gov/tww/
Click on the New Account button to set up the account and enter log-in information.
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Facilities accepting TWW shall submit semi-annual reports to DTSC for the following periods: Jan. 1 to June 30
and July 1 to Dec. 31. Reports must be submitted 30 days after each reporting period through the TWW Tracking
System. Each report must include the following information:
•
•
•
•
•

The TWW facility name, address of facility site, contact person, telephone number email address and
identification number.
Weight summary of all TWW quantities received by households.
Weight summary of all TWW quantities discovered and separated from solid waste as part of an on-site
load check.
Shipments of TWW received from another TWW facility. This should include: the identification number
or name of the facility shipping TWW, address, contact person, mailing address, email address, telephone
number, dates of shipments and the weight of TWW per shipment.
Reports of TWW shipments received that do not fit into the list above must include: generator’s
identification number (if the generator does not have an identification number, their name, address,
contact person, mailing address, email address and telephone number is required), date of shipments and
the weight of TWW per shipment.

Review details at:
twwdisposal.org/users/landfills/
Prohibitions
The state of California has adopted the following specific prohibitions for TWW after it is removed from its
original application:
•
•
•
•
•
•
•
•
•

TWW may not be burned in open flame, fireplaces or residential boilers.
TWW may not be scavenged for other uses.
TWW may not be comingled with other waste prior to disposal, if previously segregated.
TWW may not be stored in contact with the ground or water.
TWW may not be recycled.
TWW may not be resized, except for minimal cutting, breaking, or sawing to facilitate transport or reuse.
If size reduction of the TWW results in sawdust, particles or other material smaller than one cubic inch,
the material must be captured and managed as TWW.
TWW may not be chipped into mulch for landscaping, animal bedding or other uses.
Any label, mark, or end tag that identifies the wood as preservative-treated wood shall not be intentionally
removed, obliterated, defaced, or destroyed prior to disposal in an approved landfill.
TWW may only be disposed at a landfill approved by the California State Water Resources Control
Board.

For additional information on these and other topics for landfills and disposal facilities, please go to the website:

www.TWWDisposal.org
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Appendix N – 2021 List of 10,000‐lbs. Generators
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Facility
ID
112
92
92
84
39
34
15
92
112
7
34
15
34
34
34
54
71
92
92
35
14
80
39
26
34
23
92
26
80
34
30
36
20
63
35
92
39
92
98
39
20
36
34
39
80
98
92
80
9
9
92
84
49
34
92
34
63
92
92
30
35
34
34
84
92

No ID Number
CAL000257159
CAC003095491
CAD980813836
No ID Number
No ID Number
CAL000438583
CAD009134503
CAL000388794
CAD983646720
No ID Number
CAL000440606
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000462653
CAC003128353
No ID Number
CAC003131575
CAL000376632
No ID Number
No ID Number
No ID Number
CAC003117360
CAP000328203
No ID Number
CAR000322941
No ID Number
CAR000284802
No ID Number
No ID Number
No ID Number
CAL000252244
CAC003080549
No ID Number
CAC003065212
CAL000459440
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000152540
No ID Number
CAT080026578
CAL000284090
No ID Number
No ID Number
CAC003129223
No ID Number
No ID Number
No ID Number
CAL000371555
No ID Number
No ID Number
CA6690390442
CAL000317878
CAD981682354
No ID Number
No ID Number
No ID Number
cal000238626
CAC003132305

Handler EPA ID

PG&E
M & M SERVICES
INTERNATIONAL LINE BUILDERS INC.
PORT OF LOS ANGELES
JDK Railroad Materials LLC
CONTRA COSTA WASTE SERVICES
N LEASING COMPANY LLC DBA GLOBAL MA
C&H SUGAR COMPANY INC
SAN JOAQUIN VALLEY RAILROAD CO
SIERRA NORTHERN RAILWAY
UPPER VALLEY RECYCLING INC.
SONOMA CENTRAL DISPOSAL SITE
CASH CUSTOMERS HAY ROAD
HIGH DEMAND
PINA VINEYARD MANAGEMENT LLC
Giummarra Vineyards
Marborg Industries
TREATED WOOD WASTE (TWW) PORT OF SA
PENINSULA CORRIDOR JOINT POWERS BOA
Highway Specialty Co
CALTRANS
PACIFIC SHOP INC DBA ALAMEDA MARINA
Regional Connector Constructors
EAST BAY MUNICIPAL UTILITY DISTRICT
CASH HAY ROAD
RJ FARMS
500 HOPPER STREET
CITY OF BERKELEY
C&J FENCING
DANIEL O. DAVIS INC.
TURLOCK IRRIGATION DISTRICT
MARK MANLEY TRUCKING LLC
Imperial Irrigation District
REDWOOD RESIDENTIAL FENCE
APEX FENCE CO INC
INTERNATIONAL LINE BUILDERS
Skanska‐Traylor‐Shea
PACIFIC SHOPS INC.
RIVERSIDE CEMENT COMPANY
Port of Long Beach
IMPERIAL LANDFILL
RECOLOGY YUBA SUTTER
PONDER ENVIRONMENTAL SERV. INC
West Valley Investment SM Pier
FREMONT FENCE INC.
Agua Mansa Commerce Predev LLC
PACIFIC BELL TELEPHONE CO DBA AT&T
MCGRATH RENTCORP DBA MOBILE MODULAR
Caltrans District 7
Maneri Traffic Control
BALBOA PARK HOUSING PARTNERS L.P.
AMERICAN RECLAMATION
Waste Management
INDUSTRIAL RAILWAYS COMPANY
MENDOCINO RAILWAY DBA SKUNK TRAIN
INTRINSIC TRANSPORTATION INC.
Dan Davis Inc
USCG STATION HUMBOLDT
CEMEX CONSTRUCTION MATERIALS PACIFI
BERTOLOTTI DISPOSAL SVC
Humboldt Waste Management Authority
RECOLOGY VACAVILLE/SOLANO
NAMAN TRUCKING
JA PLACEK CONSTRUCTION CO INC
CITY AND COUNTY OF SAN FRANCISCO

Handler Name

Industry
Type
28
36
28
5
36
1
1
2
27
1
1
1
1
1
1
10
38
2
2
1
2
1
5
1
1
1
2
1
1
1
28
1
26
2
1
28
5
23
1
24
28
1
1
4
1
1
29
1
12
12
6
6
35
1
27
1
2
2
5
38
1
1
1
5
2
3019 N. Chestnut Avenue
590 CALETTI AVE
790 DIAMOND AVE
425 S PALOS VERDES ST
9800 Owensmouth Ave
NA
3911 SANTA ROSA AVE
830 LORING AVE
221 N F ST
551 S SIERRA AVE
1285 WHITEHALL LANE
500 MECHAM RD
NA
2134 BIG RANCH RD
7960 SILVERADO TRAIL
Unknown
P.O. Box 1427
PIER 1 THE EMBARCADERO
LAT/LONG_USED
6591 Eastside Road Redding CA
LAT/LONG_USED
1815 CLEMENT AVE
235 Hope Street
375 11TH ST
7481 BATAVIA RD
3718 E LINCOLN AVE
500 HOPPER ST
1201 2ND ST
12893 ALCOSTA BLVD
1051 TODD RD
1103 N BROADWAY AVE
1166 OAK AVE
333 E. Barioni Blvd.
4170 SANTA ROSA AVE
19896 ALEXANDER AVE
1501 DOCKERY AVE
711 S. La Brea Ave
1815 CLEMENT AVENUE
1500 RUBIDOUX BLVD
1281 Pier G Berth G235 & G236
104 EAST ROBINSON ROAD
3001 N LEVEE RD
933 ELOSIE AVENUE
200 Santa Monica Pier‐Foot/Colorado
8040 WELLS AVE STE B
1500 Rubidoux Blvd
3750 MORROW LN
5698 LAS POSITAS RD
Route 210 (Flat Iron)
47423 Rainbow Canyon Road
2340 SAN JOSE AVENUE
4560 DORAN STREET
1850 W Betteravia
1282 SHAW ROAD
100 E LAUREL ST
221 NORTH F STREET
1051 Todd Rd
200 NEW NAVY BASE RD
333 23RD AVE
FLAMINGO RD
1059 West Hawthorne st
NA
PO BOX 23729
12771 E IMPERIAL HWY
900 INNES AVE

Site Address
Fresno
WINDSOR
RED BLUFF
SAN PEDRO
Chatswort
PITTSBURG
SANTA RO
CROCKETT
EXETER
OAKDALE
ST. HELENA
PETALUMA
CONCORD
NAPA
NAPA
Bakersfield
Santa Barb
SAN FRANC
San Mateo
Redding
Selma
ALAMEDA
Los Angele
OAKLAND
DIXON
FRESNO
PETALUMA
BERKELEY
SAN RAMO
SANTA RO
TURLOCK
WOODLAN
Imperial
SANTA RO
ANDERSON
SELMA
Los Angele
ALAMEDA
RIVERSIDE
Long Beach
IMPERIAL
MARYSVIL
SOUTH LAK
Santa Mon
NEWARK
Riverside
CHICO
LIVERMOR
Sylmar
Temecula
SAN FRANC
LOS ANGE
Santa Mar
STOCKTON
FORT BRAG
EXETER
Santa Rosa
SAMOA
OAKLAND
MODESTO
Eureka
SOLANO C
PORTLAND
SANTA FE S
SAN FRANC

City
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
OR
CA
CA

State
93703
95492‐8768
96080
90731‐0151
91311
00000
95407
94525‐0000
93221‐1119
95361‐0000
94574
94952
00000
94558
94558
93307
93140
94111
94403
96001
93662
94501
90012
94607
95620
93725‐9719
94952
94710
94583
95407
95380
95695
92243
95407
96007
93662‐9332
90036
94501
92509
90802
92251
93901
96150
90401
94560‐3348
92509
95928‐8865
94551‐0000
91342
92592
94112
90039
93458
00000
95437‐3404
93221
95407
95564
94606‐5303
95351‐0000
95501
00000
97261
90670
94124

Zip Code
8007616000
7078382597
5309664737
3105133493
8183418755
0000000000
7077745097
5107874352
5595921857
5306669646
7079637988
5103019387
0000000000
7072276119
7077381543
6614720178
8059681852
4152058317
6505086301
5309495631
5593412795
5105211133
9513686400
5598349151
9168012892
5599606791
9252985819
5598349151
9253551380
7075851403
2098838368
0000000000
7603399252
7077992000
5303653316
9163731426
9517123139
5105211133
7148656508
5622837103
7603531100
5307436933
5304121137
8188222425
5105050112
9095963747
8005669347
8065039383
9512338209
9516955104
6504650077
8185524074
8059222121
5307985365
7079646371
0000000000
7075851903
7074432212
8312279099
2095378000
7072688680
0000000000
0000000000
5629447985
4156943328

Telephone

Mailing Address

Leah Upchurch
PO BOX 7640
DUSTIN ABBOT
590 CALETTI AVE
DAVID ROBINSON
790 DIAMOND AVE
LAWRENCE FANG
7251 GARDEN GROVE BLVD. STE D
Dan Huffman
9800 Owensmouth Ave
ANTHONY
NA
JOSEPH ESSIG
3911 SANTA ROSA AVE
TANYA AKKERMAN 830 LORING AVE
BRIAN GOLEMAN
221 N F ST
KENNAN H. BEARD III 551 S SIERRA AVE
UPPER VALLEY DISPOS1285 WHITEHALL LANE
DEREK CHENEY
500 MECHAM RD
NA
NA
HIGH DEMAND
2134 BIG RANCH RD
PINA VINEYARD MAN 7960 SILVERADO TRAIL
Alex Villalobos
11220 Edison Highway
Brian Borgatello
P.O. Box 1427
GEORGE BIBBINS
PIER 1 THE EMBARCADERO
STEPHEN CHAO
LAT/LONG_USED
Matt Marriot
6591 Eastside Road Redding CA
DON HIURA
3240 N MILLBROOK AVE
EILEEN ZEDD
1815 CLEMENT AVE
Justin Dunleavy
235 Hope Street
WESTERN TSC
375 11TH ST
TRANQUILITY ORCHA 7481 BATAVIA RD
JOHN YERGAT
3718 E LINCOLN AVE
WALKER WILLIAMS 500 HOPPER ST
WESTERN TSC
1201 2ND ST
CHRIS FRENCH
12893 ALCOSTA BLVD
DANIEL O DAVIS
1051 TODD RD
CARLOS AGUEDA
1103 N BROADWAY AVE
CA NO RR
1166 OAK AVE
Mario Castro
333 E. Barioni Blvd.
Ubaldo Ruiz
4170 SANTA ROSA AVE
DAVID PARMER
19896 ALEXANDER AVE
DAVID ROBINSON
1501 DOCKERY AVE
Carlos Ochoa
711 S. La Brea Ave
EILEEN ZEDD
1815 CLEMENT AVENUE
MIKE BANGS
1500 RUBIDOUX BLVD
Stuart Berge
1281 Pier G Berth G235 & G236
STEVEN HALL
104 EAST ROBINSON ROAD
RECOLOGY YUBA SUT 3001 N LEVEE RD
LIBERTY UTILITIES
933 ELOSIE AVENUE
Willie Tarazi
200 Santa Monica Pier
LIZETE LEAL
8040 WELLS AVE STE B
Marc Bellunomini
1500 Rubidoux Blvd
EH&S WASTE MANAG3750 MORROW LN
PHIL COUTO
5698 LAS POSITAS RD
Ahmed El‐Jamal
Route 210 (Flat Iron)
Armando Gonzalez 47423 Rainbow Canyon Road
NICK WILDER
2340 SAN JOSE AVENUE
JOHN GASPERIAN
4560 DORAN STREET
uknown
1850 W Betteravia
STE RAIL ROAD
1282 SHAW ROAD
ROBERT JASON PINOL100 E LAUREL ST
GCS RAILROAD
221 NORTH F STREET
Dustin
1051 Todd Rd
JEREMY GAWLIK
200 NEW NAVY BASE RD
ERIN LOZA
333 23RD AVE
ERIKA SABALA
FLAMINGO RD
Helder Morias
1059 West Hawthorne st
NA
NA
INTERNATIONAL LINE PO BOX 23729
JAMES PLACEK
7251 GARDEN GROVE BLVD. STE D
GEREMY LOBO
900 INNES AVE

Contact Name

Mailing City Mailing
State
San Francisco
CA
WINDSOR
CA
RED BLUFF
CA
GARDEN GROVE CA
Chatsworth
CA
PITTSBURG
CA
SANTA ROSA
CA
CROCKETT
CA
EXETER
CA
OAKDALE
CA
ST. HELENA
CA
PETALUMA
CA
CONCORD
CA
NAPA
CA
NAPA
CA
Bakersfield
CA
Santa Barbara
CA
SAN FRANCISCO CA
San Mateo
CA
Redding
CA
Fresno
CA
ALAMEDA
CA
Los Angeles
CA
OAKLAND
CA
DIXON
CA
FRESNO
CA
PETALUMA
CA
BERKELEY
CA
SAN RAMON
CA
SANTA ROSA
CA
TURLOCK
CA
WOODLAND
CA
Imperial
CA
SANTA ROSA
CA
ANDERSON
CA
SELMA
CA
Los Angeles
CA
ALAMEDA
CA
RIVERSIDE
CA
Long Beach
CA
IMPERIAL
CA
MARYSVILLE
CA
SOUTH LAKE TAHOCA
Santa Monica
CA
NEWARK
CA
Riverside
CA
CHICO
CA
LIVERMORE
CA
Sylmar
CA
Temecula
CA
SAN FRANCISCO CA
LOS ANGELES
CA
Santa Maria
CA
STOCKTON
CA
FORT BRAGG
CA
EXETER
CA
Santa Rosa
CA
SAMOA
CA
OAKLAND
CA
MODESTO
CA
Eureka
CA
SOLANO COUNTY CA
PORTLAND
OR
GARDEN GROVE CA
SAN FRANCISCO CA
94120
95492‐8768
96080
92841
91311
00000
95407
94525‐0000
93221‐1119
95361‐0000
94574
94952
00000
94558
94558
93307
93140
94111
94403
96001
93726
94501
90012
94607
95620
93725‐9719
94952
94710
94583
95407
95380
95695
92243
95407
96007
93662‐9332
90036
94501
92509
90802
92251
93901
96150
90401
94560‐3348
92509
95928‐8865
94551‐0000
91342
92592
94112
90039
93458
00000
95437‐3404
93221
95407
95564
94606‐5303
95351‐0000
95501
00000
97261
92841
94124

Mailing Zip Code
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92
7
34
9
54
98
15
34
92
23
49
54
10
155
63
23
63
83
92
29
92
138
34
23
92
63
92
23
92
26
138
26
98
34
15
98
43
26
39
84
29
49
91
96
84
9
98
34
35
92
35
36
96
26
9
92
7
96
63
97
89
39
98
63
54
98
98

CAD982523433
CAL000097471
No ID Number
No ID Number
No ID Number
No ID Number
CAL000147414
No ID Number
CAL000387532
CAC003117152
CAL000455356
No ID Number
No ID Number
No ID Number
CAL000341294
CAC003111096
No ID Number
No ID Number
CAR000272773
No ID Number
CAD982029027
No ID Number
No ID Number
CAC003125426
CAD983649435
CAL000258587
CAC003137184
CAC003137967
CAL000462303
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000190510
CAR000283499
No ID Number
No ID Number
No ID Number
CAC003022465
No ID Number
CAD983666694
No ID Number
No ID Number
CAL000238132
No ID Number
No ID Number
No ID Number
No ID Number
CAL000221725
No ID Number
No ID Number
CAC003134358
No ID Number
No ID Number
CAL000299896
CAL000463245
CAD982008732
No ID Number
No ID Number
No ID Number
No ID Number
CAL000269741
No ID Number
No ID Number
CAD982444481
CAC003123868

DILLARD TRUCKING INC DBA DILLARD EN
GILTON RESOURCE RECOVERY
TWO RIVERS DEMOLITION INC.
OHL HWY 71
Price Disposal
Integrated Demolition
E K EXCAVATING INC
PC&N CONSTRUCTION INC.
NORTHWESTERN PACIFIC RAILROAD COMPA
PAUL YERGAT
AMES CONSTRUCTION INC / UPRR NARLON
Unknown Generator
Mobile Modular Management
RAY NEWKIRK
KENWOOD FENCE CO
WAYNE SHORTES
Gonzalez Fence Company
Coastal Rolloff
UNI WASTE LLC
MCM Construction
CALTRANS D4 MAINTENANCE
Sanco Resource & Recovery
FERINA TRUCKING
CHOOLJIAN FAMILY FARMS
WINDSOR MILL
BEVILL VINEYARD MANAGEMENT
OAK KNOLL VENTURE ACQUISITION LLC
JOHN COELHO
INTERNATIONAL LINE BUILDERS INC
LONGFELLOW REAL ESTATE PARTNERS
IQHQ ‐ RaDD I LLC
HARTFIELD CONSTRUCTION
BL Price Company
MIDSTATE BARRIER INC
SAN RAFAEL YACHT HARBOR
I405 IMPORVEMENT PROJECT ‐ WESTMINS
Highway Specialty Company Inc(2749)
SHEA HOMES
CALIF DEPT OF TRANSPORTATION
RIVERSIDE COUNTY TRANSPORTATION COM
Arrowhead Lake Association
CITY OF LOMPOC SANITARY LANDFILL
Daggett Solar Power 3 LLC
San Francisco Public Utilities Comm
CALIFORNIA WASTE SERVICES LLC
Spectrum Site
Pacific Industrial
STERICYCLE INC.
McCourtney RD Transfer Station
CCSF‐PORT OF SAN FRANCISCO PIER 90
Highway Specialty Company Inc
ZANKER ROAD RESOURCE MANGFLORI
CALTRANS DISTRICT 4 EA 0C9304
CALTRANS DISTRICT 4 EA 04‐4J3904
Atkinson
NAPA RECYCLING & WASTE SERVICE
CALTRANS DISTRICT 4 EA 04‐297634
CCSF ‐ MUNI GREEN
Par Electrical Contractors Inc
PSC INDUSTRIAL OUTSOURCING
JCC Logistics
BDC Special Waste Services
SHARP & FELLOWS INC
Kenwood Fence Company INC
South Tulare Richgrove
HAZMAT TSDF INC FORMER FILTER RECYC
KNOX LOGISTICS VI LP

2
1
1
12
10
1
1
1
2
1
5
2
1
1
2
1
2
6
29
1
2
38
1
1
2
2
2
1
28
1
5
1
1
1
1
1
14
1
14
5
1
32
1
1
5
12
27
1
1
23
1
1
1
1
12
29
1
1
2
2
29
33
1
2
2
1
1

3120 CAMINO DIABLO ST
800 S MCCLURE RD
6720 N.SCOTTDALE RD STE 213
HWY 71
5511 Valpredo Avenue
4938 E. La Palma
22725 8TH ST EAST
NA
1480 HIGHWAY 121
5680 E CLAYTON AVE
LAT/LONG_USED
Unknown
11450 Mission Blvd
160 JARVIS RD
2380 BLUEBELL DR
11651 S. MENDOCINO
28 Chelsea Cir
santa fe rd.
6940 TREMONT RD
19010 Slover Avenue
380 FOSTER CITY BLVD
6750 Federal Boulevard
PO Box 451
LAT/LONG_USED
661 RAILROAD AVE
11910 OLD REDWOOD HWY
8750 MOUNTAIN BLVD
1337 E WOOD AVE
2465 GUN CLUB RD
2445 FABER PL
937 North Harbor Drive
1412 CHELSEY AVE
300 E Valley Blvd.
NA
557 FRANCISCO BLVD
POST MILE 9.3 TO POST MILE 24.2
P O BOX 141
131 SUMMERSET DR
Lat 34.152198 Long. ‐118.154539
STATE ROUTE 60
870 Hwy 173
AVALON RD
40410 Silver Valley Road
Illinois St (23rd to Tulare Sts.)
621 W 152ND ST
Route 73 Spectrum
3430 E 26th Street
NA
14741 Wolf Mountain Road
PIER 90
6591 Eastside Rd
4201 FLORIN PERKINS RD
ROUTE 1 POSTMILE 0.0 TO 10.5
ROUTE 101
210 FWY and Loma Linda
820 LEVITIAN WAY
RTE 84 PM 19.9/22.9
2200 SAN JOSE AVE
810 Vaca Valley Parkway
164 industrial circle
6801 Meany Avenue
1211 W. Gladstone
1324 W 166 ST
2380 Bluebell Dr
Unknown Site
180 W MONTE AVE
23120 OLEANDER AVENUE

BYRON
MODESTO
SCOTTDAL
Pomona
Bakersfield
Anaheim
SONOMA
NA
SCHELLVIL
FOWLER
LOMPOC
Bakersfield
Mira Loma
SANTA CRU
SANTA RO
SELMA
Cloverdale
san luis ob
DIXON
Bloomingt
FOSTER CIT
Lemon Gro
Penngrove
Sanger
WILLITS
HEALDSBU
OAKLAND
LATON
ANGELS CA
PALO ALTO
San Diego
RICHMON
San Gabrie
NAPA COU
SAN RAFAE
WESTMINS
Palo Cedro
BRENTWO
Pasadena
MORENO V
Lake Arrow
LOMPOC
Daggett
San Franci
LOS ANGE
Newport C
Vernon
FREMONT
Grass Valle
SAN FRANC
redding
Sacrament
PESCADER
SAN FRANC
redlands
NAPA
SUNOL
SAN FRANC
Vacaville
mammoth
Bakersfield
Azusa
GARDENA
Santa Rosa
Unknown
RIALTO
PERRIS

CA
CA
AZ
CA
CA
CA
CA
XX
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

94514‐0000
95357
85253
91768
93307
92807
95476‐0000
00000
95476
93625‐9682
93437
93313
92509
95065
95403‐2550
93662
95425
93401
95620
92316
94404‐1105
91945
94951
93657
95490‐0000
95448
94605
93242
95222
94303
92101
94530
91776
00000
94901‐0000
92683
96073
94513
91103
92555
92352
93436‐0000
92327
94107
90247‐0000
92657
90058
00000
95949
94116‐0000
96001
95826
94060
94103
92373
94558
94586
94112‐0000
95688
91390
93308
91702
90247
95403
93300
92316‐0000
92570

9256346850
2098405664
6025150884
9516955104
6618312321
5623782316
4259034190
0000000000
7079339010
5592769180
9513561275
661472090
9513605153
8312340200
7075271347
5593818662
7072174322
8055498332
4085485050
9098750533
5107158575
7604979645
7076967936
5598034269
7074594621
7074774395
9497774000
5599793738
9163731426
5598349151
8587791111
5598349151
6617998900
0000000000
4154561600
5627169565
5309495631
5598349151
2137925056
9517877141
9093372595
8058758040
7024008818
4155584532
3105385998
9516955104
9492925181
0000000000
5302742215
4152523977
5309495631
6504314021
5103856765
5598349151
9516955104
7076031182
5103856765
4152523977
7073898589
6612233437
6618059159
6262249219
4242199602
7078332069
6617250265
9095534506
9494774719

MELISSA ROACH
3120 CAMINO DIABLO ST
AARON DANHOFF
800 S MCCLURE RD
CONOR COMMERCIAL6720 N.SCOTTDALE RD STE 213
Armando Gonzalez HWY 71
Ray Scott
8665 South Union Avenue
Gabriel Mesa
4938 E. La Palma
SHERRY MAZZA
22725 8TH ST EAST
ANDREW
NA
RYAN MARTIN
1480 HIGHWAY 121
PAUL YERGAT
5680 E CLAYTON AVE
AMANDA STRATTON LAT/LONG_USED
Alex Villalobos
3625 Strawberry Meadow Court
Jacob Albers
11450 Mission Blvd
RAY NEWKIRK
160 JARVIS RD
ROBIN SMANDRA
2380 BLUEBELL DR
WAYNE SHORTES
11651 S. MENDOCINO
Carlos Gonzalez
28 Chelsea Cir
Coastal rolloff
santa fe rd.
KRISTA HARSONO
6940 TREMONT RD
Jose Ponce
19010 Slover Avenue
BRAD MUSTARD
380 FOSTER CITY BLVD
Lupe Ruiz
6670 Federal Blvd.
Ferina Trucking
PO Box 451
JOHN OAXACA
LAT/LONG_USED
KEVIN PLATTE
661 RAILROAD AVE
ANDRES RUIZ
11910 OLD REDWOOD HWY
NICK PAPPAS
8750 MOUNTAIN BLVD
BRADLEY
1337 E WOOD AVE
DAVID ROBINSON
2465 GUN CLUB RD
WESTERN TSC
2445 FABER PL
Marin Gertler
937 North Harbor Drive
TSC
1412 CHELSEY AVE
BL Price Company
25840 Springbrook Ave
EVLALIO
NA
MATT BUTLER
557 FRANCISCO BLVD
OC405 PARTNERS
3100 W. Lake Center Dr.
Matt Marriott
P O BOX 141
WESTERN TSC
131 SUMMERSET DR
Daniel Widjaja
Lat 34.152198 Long. ‐118.154539
BRYCE JOHNSTON
PO BOX 579
Same
870 Hwy 173
STEVEN CLARK
AVALON RD
G.O Rodriguez Truckin40410 Silver Valley Road
Robert Begley
Illinois St (23rd to Tulare Sts.)
GIOVANNI LOPEZ
621 W 152ND ST
Armando Gonzalez Route 73 Spectrum
Amanda Criscoine
3430 E 26th Street
JESSE
NA
WM
14741 Wolf Mountain Road
HUMBERTO QUINON PIER 90
Matt Marriott
6591 Eastside Rd
Spencer Morgan
4201 FLORIN PERKINS RD
JILL HOLLIS
ROUTE 1 POSTMILE 0.0 TO 10.5
TSC
ROUTE 101
Armando Gonzalez 210 FWY and Loma Linda
OSVALDO MARTIN 820 LEVITIAN WAY
JILL HOLLIS
RTE 84 PM 19.9/22.9
HUMBERTO QUINON 2200 SAN JOSE AVE
Tracy
810 Vaca Valley Parkway
SCE
164 industrial circle
Manager for Camp Ro6801 Meany Avenue
Robert Oberg
1211 W. Gladstone
Bob Seiler
1324 W 166 ST
Unknown
2380 Bluebell Dr
Irma Legron
210 Richgrove Drive
Poli Ortiz
P.O. Box 449
NEAL HOLDRIDGE
3121 Michelson Dr.

BYRON
MODESTO
SCOTTDALE
Pomona
Bakersfield
Anaheim
SONOMA
NA
SCHELLVILLE
FOWLER
LOMPOC
Bakersfield
Mira Loma
SANTA CRUZ
SANTA ROSA
SELMA
Cloverdale
san luis obispo
DIXON
Bloomington
FOSTER CITY
Lemon Grove
Penngrove
Sanger
WILLITS
HEALDSBURG
OAKLAND
LATON
ANGELS CAMP
PALO ALTO
San Diego
RICHMOND
Santa Clarita
NAPA COUNTY
SAN RAFAEL
Santa Ana
Palo Cedro
BRENTWOOD
Pasadena
BYRON
Lake Arrowhead
LOMPOC
Daggett
San Francisco
GARDEN GROVE
Newport Coast
Vernon
FREMONT
Grass Valley
SAN FRANCISCO
redding
Sacramento
PESCADERO
SAN FRANCISCO
redlands
NAPA
SUNOL
SAN FRANCISCO
Vacaville
mammoth lakes
Bakersfield
Azusa
GARDENA
Santa Rosa
Richgrove
Colton
Irvine

CA
CA
AZ
CA
CA
CA
CA
XX
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

94514‐0000
95357
85253
91768
93307
92807
95476‐0000
00000
95476
93625‐9682
93437
93313
92509
95065
95403‐2550
93662
95425
93401
95620
92316
94404‐1105
91945
94951
93657
95490‐0000
95448
94605
93242
95222
94303
92101
94530
91350
00000
94901‐0000
92704
96073
94513
91103
94514
92352
93436‐0000
92327
94107
90247
92657
90058
00000
95949
94116‐0000
96001
95826
94060
94103
92373
94558
94586
94112‐0000
95688
91390
93308
91702
90247
95403
93261
92324
92612
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151
150
26
138
30
35
43
29
34
41
39
96
98
9
9
34
29
29
34
63
34
63
23
10
19
63
92
83
92
83
89
92
15
41
29
96
71
92
34
92
92
63
150
36
91
29
39
98
26
23
39
96
30
150
92
36
138
30
26
19
36
97
98
41
84
49
29

No ID Number
No ID Number
No ID Number
No ID Number
CAL000451710
No ID Number
No ID Number
No ID Number
No ID Number
CAL000213771
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAC003140735
No ID Number
CAD981631690
CAL000139247
CAL000459259
No ID Number
CAC003144127
No ID Number
No ID Number
CAC003145716
CAD009150194
CAC003139961
No ID Number
No ID Number
No ID Number
CAL000425764
No ID Number
CAC003121520
CAC003136663
CAL000381750
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAD063115133
No ID Number
CAC003146108
No ID Number
CAL000269793
CAL000162092
No ID Number
CAL000327579
No ID Number
No ID Number
CAC003138846
No ID Number
CAD983648098
No ID Number
No ID Number
No ID Number
CAL000455597
CAD983579491
No ID Number
No ID Number

SVSWA
Jerry Matic
BAYSIDE AREA DEVELOPMENT LLC
McMahon Engineering Construction
TIER FENCING INC
Apex Fence Co
Eastern Regional Landfill (510)
Optimum Inc
RECOLOGY DAVIS
KAWAHARA NURSERY
Metro Goldline Foothill Ext Const
Peninsula Corridor Joint Powers
Cal Trans
Atkinson Site
Caltrans District 8 EA07
THE G.B. GROUP INC.
Pro Fab
City Of Colton
STERICYCLE INC.
Deckmaster Fine Decks
DE LA TORRE TRUCKING
Novato Lumber and Fence
NS FARMS
Garrett Gentry
ZANKER ROAD RESOURCE MGMT
JACKSON FAMILY WINES
SAN CARLOS PARTNERS LLC
Bedford Enterprises
INTUITIVE SURGICAL
Atlas Waste Mangement
Paso Robles Roll‐Off
CALIFORNIA DEPARTMENT OF WATER RESO
USS‐POSCO INDUSTRIES
CALTRANS 01‐0C5704‐2
Clark & Son
Bay Area Rapid Transit District
Clearview Property Services
CITY OF ROSEVILLE ‐ ROSEVILLE ELECT
RECOLOGY SUNSET SCAVENGERS
MATTHEW CALLAWAY
NEW LIFE MARINA
DEHLINGER WINERY
David Meza
RECOLOGY BUTTE COLUSA COUNTIES
Desert Construction
Burrtec
LBUSD Hughes Middle School
ANACO AN UNINCORPORATED DIV OF MCWA
CALPINE GEYSERS POWER COMPANY LLC
BALRAJ SEKHON
City of San Bernardino
PORT OF REDWOOD CITY
BOWEN ENGINEERING ENVIRONMENTAL
Randazzo
MARIN SANITARY SERVICE DBA MARIN RE
RECOLOGY AUBURN PLACER
Sanco Resources and Recovery
CITY OF HAYWARD
EMERY COVE MARINA CONDO ASSN INC
VEECO PROCESS EQUIPMENT
MARK MANLEY TRUCKING LLC
Trumark Homes
HCI LLC
NEWARK FENCE INC
BERRY PETROLEUM CO PLACERITA
unknown
CID's Enterprises Inc.

1
1
1
4
16
1
32
1
1
2
1
1
1
12
12
1
1
1
1
2
1
2
1
1
1
2
5
6
2
15
6
27
1
2
1
1
16
25
1
2
2
2
1
1
1
1
1
1
1
1
1
1
2
1
38
1
38
25
1
1
1
1
1
2
5
1
1

139 Sun Street
360 Espinoza Road
233 E GRAND AVE
634 Rock Springs Rd
805 ELFERS RD
19896 Alexander ave
P.O. Box 135
17890 Valley Blvd
7910 HAMEL LANE
698 BURNETT AVE
San Dimas Canyon Rd & Arrow
590 Dubuque Avenue
1‐10 Corridor Project
210 Freeway & Loma Linda
RIV‐I10
22 WIMBLESON LANE
17921 Taylor Avenue
150 10th Street
5250 TRIANGLE PKWY ST 200
4710 Vine Hill Rd
801 8th street
Po Box 44
4777 S BUTTE AVE
2862 Campus Ave
705 LOS ESTEROS RD
5660 SKYLANE BLVD
987 COMMERCIAL ST
1940 W Betteravia
932 KIFER RD
1916 w stowell rd.
2951 Wallace St
3079 SHILOH ROAD
900 LOVERIDGE RD
HUM‐101‐69.90/75.20 NB & SB
1457 Mission Blvd
699 B Street
P.O. Box 61707
2070 HILLTOP CIR
6150 3 RD ST
101 BODIN CIR
1200 TAYLOR RD
4101 VINE HILL RD
360 Espinosa Road
107 TARA DRIVE
948 upwz
111 E Mill Street
3846 California Ave
1375 MAGNOLIA AVE
27 MI NE OF HEALDSBURG
4265 N JAMESON AVE
2nd Street Bridge/Warm Creek
775 HINMAN RD
4664 S CEDAR AVE
360 Espinoza
565 JACOBY ST
120120 EARHART AVE
6750 Federal Boulevard
28290 E. 16TH STREET
3300 POWELL ST 203
355 TRIMBLE RD
1166 OAK AVE
707 N Barrance Ave
3166 Horseless Carriage
7910 ENTERPRISE DR
25121 N SIERRA HWY
unknown
220 W State

Salinas
Salinas
SOUTH SA
Escondido
PATTERSO
Anderson
Tahoe City
Bloomingt
DAVIS
MORGAN
La Verne
South San
Ontario
Redlands
Riverside
FAIRFAX
Bloomingt
Colton
PEACHTRE
Sebastopo
Napa
Novato
KERMAN
Ontario
SAN JOSE
SANTA RO
SAN CARLO
Santa Mar
SUNNYVAL
Santa Mar
Paso Roble
SUISUN CIT
PITTSBURG
FIELDS LAN
Pomona
Hayward
Santa Barb
ROSEVILLE
SAN FRANC
VACAVILLE
BETHEL ISL
SEBASTOP
Salinas
COLUSA
Hesperia
San Bernar
Long Beach
CORONA
HEALDSBU
FRESNO
San Bernar
REDWOOD
FRESNO
Salinas
SAN RAFAE
AUBURN
Lemon Gro
HAYWARD
EMERYVILL
SAN JOSE
WOODLAN
covina
Norco
NEWARK
SANTA CLA
unknown
El Centro

XX
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
GA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
XX
CA

93901
93907
94080
92025
95363
96007
96145
92316
95618
95037‐0000
91750
94080
91761
92373
92223
94930
92324
92324
30092
95472
94559
94948
93630
91762
95134‐0000
95403‐0000
94070
93458
94086
93458
93446
94585
94565‐0000
95537
91766
94541
93160
95747
00000
94535
94511
95472
95023
95932
92345
92408
90807
92879‐2029
95448
93723
92415
94063‐0000
93725‐0000
93907
94901‐5305
95602
91945
94544
94608
95131‐0000
95695
91723
92860
94560
91322
00000
99999

8314245535
8316334420
5598349151
6194919355
2092255109
5303653316
5305830148
9099000767
6268267101
4086901693
6268732549
6505086301
9096065900
7605357881
7605357881
4085692223
9098235996
9092642321
2095381820
7078240386
7077383325
4158971166
5599770066
9096933391
4082632384
7078362072
4154167820
8059224977
4084200032
8059288689
8052382138
9163769796
9254396316
5308218260
9096296233
5104647550
8059648635
9167745674
0000000000
9136479416
9257848444
7078231340
8316334420
5305105315
7606175216
9098044222
5629977550
9512683330
5598349151
5597908392
9492933995
6503064150
5592337464
8316330369
4154585532
5308882638
7604979645
5105834767
5598349151
4088064215
0000000000
9095963747
9099973625
5107971299
6616163941
0000000000
9094925887

SVSWA
139 Sun Street
Jerry Matic
360 Espinoza Road
WESTERN TSC
233 E GRAND AVE
Amanda Rogers
634 Rock Springs Rd
ESTEFANIA ANAYA 805 ELFERS RD
JAMES CASNER
19896 Alexander ave
ATTN: ACCOUNTS PAYP.O. Box 135
Miguel Estrella
17890 Valley Blvd
KEVIN TYSON
7910 HAMEL LANE
ERIN HURLBUT/CHF M698 BURNETT AVE
Habib Charbel
San Dimas Canyon Rd & Arrow
Stephen Chao
590 Dubuque Avenue
Caltrans
4295 Jurupa St.
Khalid Bazmi
210 Freeway & Loma Linda
Armando Gonzalez RIV‐I10
CANNON VILLAGE
22 WIMBLESON LANE
Matias CID
17921 Taylor Avenue
CR&R
150 10th Street
HOME DEPOT
5250 TRIANGLE PKWY ST 200
Sherri Boettcher
4710 Vine Hill Rd
napa wine train
801 8th street
Elias Zepeda
Po Box 44
JORGE MERAZ
4777 S BUTTE AVE
Dana N.
1297 W. 9th St. Suite A
WILLIAM LINEBERRY 705 LOS ESTEROS RD
ROQUE FLORES
5660 SKYLANE BLVD
PATRICK DILLMANN 987 COMMERCIAL ST
marcos smart
1940 W Betteravia
KRIS PARK
932 KIFER RD
beverly Pratt
3540 bullock ln
Ian Hoover
2951 Wallace St
ELAINE JEU
3079 SHILOH ROAD
FREDDY RIPOLI/EH&S 900 LOVERIDGE RD
HUGO TOPETE
HUM‐101‐69.90/75.20 NB & SB
Jose Vasquez
1457 Mission Blvd
Bay Area Rapid Transi699 B Street
Clearview Property SeP.O. Box 61707
JULIE MANFREDI
2070 HILLTOP CIR
AT&T
6150 3 RD ST
MATTHEW CALLAWAY101 BODIN CIR
CURTIS GEE
1200 TAYLOR RD
EVA DEHLINGER
4101 VINE HILL RD
David Meza
360 Espinosa Road
HANS HERKERT
107 TARA DRIVE
John Benelda
948 upwz
Will Scott
111 E Mill Street
Talitha Crain
3846 California Ave
RENE CARRILLO
902 S 2nd St.
TSC
27 MI NE OF HEALDSBURG
BALRAJ SEKHON
4265 N JAMESON AVE
Nathan Petty
2nd Street Bridge/Warm Creek
DAVID FISCH
775 HINMAN RD
ARLINE PARFITT
4664 S CEDAR AVE
Randazzo
360 Espinoza
ROSARIO GONZALEZ 565 JACOBY ST
AUBURN POLE SITE 120120 EARHART AVE
Lupe Ruiz
6750 Federal Boulevard
SUNDARESH BEGUR 28290 E. 16TH STREET
WESTERN TSC
3300 POWELL ST 203
SHOUA LO
355 TRIMBLE RD
CA NO RR
1166 OAK AVE
Aaron Rodriguez
707 N Barrance Ave
HCI LLC
PO BOX 5389
MIKE HERNANDEZ 7910 ENTERPRISE DR
JON ARMSTRONG
314 W. FREEDOM AVE
unknown
unknown
Jesus Garwin
220 W State

Salinas
XX
Salinas
CA
SOUTH SAN FRAN CA
Escondido
CA
PATTERSON
CA
Anderson
CA
Tahoe City
CA
Bloomington
CA
DAVIS
CA
MORGAN HILL
CA
La Verne
CA
South San FranciscCA
Ontario
CA
Redlands
CA
Riverside
CA
FAIRFAX
CA
Bloomington
CA
Colton
CA
PEACHTREE CORNGA
Sebastopol
CA
Napa
CA
Novato
CA
KERMAN
CA
Upland
CA
SAN JOSE
CA
SANTA ROSA
CA
SAN CARLOS
CA
Santa Maria
CA
SUNNYVALE
CA
san luis obispo CA
Paso Robles
CA
SUISUN CITY
CA
PITTSBURG
CA
FIELDS LANDING CA
Pomona
CA
Hayward
CA
Santa Barbara
CA
ROSEVILLE
CA
SAN FRANCISCO CA
VACAVILLE
CA
BETHEL ISLAND CA
SEBASTOPOL
CA
Salinas
CA
COLUSA
CA
Hesperia
CA
San Bernardino CA
Long Beach
CA
Oskaloosa
IA
HEALDSBURG
CA
FRESNO
CA
San Bernardino CA
REDWOOD CITY CA
FRESNO
CA
Salinas
CA
SAN RAFAEL
CA
AUBURN
CA
Lemon Grove
CA
HAYWARD
CA
EMERYVILLE
CA
SAN JOSE
CA
WOODLAND
CA
covina
CA
Norco
CA
NEWARK
CA
ORANGE
CA
unknown
XX
El Centro
CA

93901
93907
94080
92025
95363
96007
96145
92316
95618
95037‐0000
91750
94080
91702
92373
92223
94930
92324
92324
30092
95472
94559
94948
93630
91786
95134‐0000
95403‐0000
94070
93458
94086
93401
93446
94585
94565‐0000
95537
91766
94541
93160
95747
00000
94535
94511
95472
95023
95932
92345
92408
90807
57577
95448
93723
92415
94063‐0000
93725‐0000
93907
94901‐5305
95602
91945
94544
94608
95131‐0000
95695
91723
92860
94560
92805
00000
99999
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80
14
36
98
63
92
34
35
23
96
92
63
43
7
138
138
56
49
138
63
9
39
92
34
9
92
92
9
15
84
26
16
23
92
149
26
138
150
34
7
96
138
29
63
112
41
138
92
92
32
30
29
23
98
34
63
92
92
23
34
9
10
54
63
35
15
112

CAR000217083
CAP000321059
No ID Number
CAC003114070
CAL000345298
CAC003114821
No ID Number
No ID Number
CAC003146546
CAC003138594
CAL000434286
CAL000069655
No ID Number
CAC003136390
No ID Number
No ID Number
No ID Number
CAC003126240
No ID Number
CAL000315689
No ID Number
No ID Number
CAC003147695
No ID Number
No ID Number
CAC003017905
CAL000033735
No ID Number
CAC003131886
CAL000223044
No ID Number
No ID Number
CAD981400294
CAR000302398
CAH111000484
No ID Number
No ID Number
No ID Number
No ID Number
CAL000355127
CAL000015913
No ID Number
No ID Number
No ID Number
No ID Number
CAC003108037
No ID Number
CAL000170668
CAL000385009
No ID Number
No ID Number
No ID Number
CAC003146670
No ID Number
No ID Number
No ID Number
CAC003132088
CAC003142808
CAC003138614
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAC003138506
No ID Number

CERTIFIED BLUE RECYCLING INC
TCY9 ‐ OAKLEY BUILDING 4
WASTE MGMT OF NEVADA COUNTY
3430 E 26TH STREET INVESTORS LLC
NELSON BULLDOZING LLC
PRIME WEST INVESTMENTS LLC.
NAMAN TRUCKING INC
HUMBOLDT SANITATION
MUR5 FARMS INC
IRVINE COMPANY LLC
CITY OF ANTIOCH
FRIEDMANS HOME IMPROVEMENT
Eastern Regional Landfill
KEYSTONE RIFLE RANGE/CAARNG
AirX Utility Surveyors Inc
Metropolitan Transit Systems
City of Santa Cruz Municipal Wharf
CALTRANS DISTRICT 5 EA 05‐1G1304
Western Foundations and Shoring
SAFARI WEST
Chumu Site‐Caltrans District 7 EA07
Caltrans 11‐420004
300 KANSAS OWNER LLC
PSC IND. OUTSOURCING DBA PSC
Haz Away Today
CITY OF ALAMEDA AS SUCCESSOR TO THE
SJUSD ‐ DEL CAMPO HIGH SCHOOL
Granite Site
AIRTIGHT CONSTRUCTION INC
ATHENS SERVICES
CALTRANS (ROUTE 280)
Asbestos Services
CALIF STATE UNIVERSITY FRESNO
BRIDGE POINT OAKLAND (
TUOLUMNE CTY ‐CAL SIERRA TRANSFER‐M
CALTRANS 04‐2640F4
Santa Ysabel Ranch LLC
Alfredo Manzo
SOUTH TAHOE REFUSE CO.
WESTERN AMADOR RECYCLING FACILITY
BART/HAYWARD STATION
San Diego Zoo Safari Park
Blomington Optimum Inc
Bay View Builders
L. B. Foster Company
FREESTONE MANTECA LLC
Carmel Valley Senior Living LP
CONTRA COSTA COUNTY PUBLIC WORKS MA
GRANITE EXCAVATION & DEMOLITION INC
Thompson Builder Corporation
Dr. Horton
Profab Construction
BATTH FARMS INC.
Centerpoint Properties Trust.
MIDSTATE BARRIER INC.
Coleman Construction
EAST BAY REGIONAL PARK DISTRICT
CCSF ‐SFPUC
RAJINDER S BRAR
ENGINEERED SOIL REPAIRS INC.
Peterson Chase
Integrated Demolition & Remediation
Wonderful Orchards
Par Electrical Contractors Inc
Ben’s Truck & Equipment Inc.
JIM BOGERT
C & T Express LLC

1
5
1
1
2
2
1
1
1
1
2
2
32
1
5
27
19
14
4
2
12
14
2
1
2
2
2
12
1
6
1
27
1
2
1
1
6
1
1
1
1
18
1
2
4
2
6
2
2
1
5
1
1
1
1
2
2
2
1
1
12
1
10
2
1
1
35

2075 WILLIAMS ST STE B
4500 WILBUR AVE
14741 WOLF MOUNTAIN RD
3430 E 26TH STREET
14345 KINLEY DR
1501 NORTH GATE BLVD
10505 OPHIR RD.
2585 CENTRAL AVE
8614 CAIRO AVE
702 BAIR ISLAND ROAD
1201 W 4TH ST
4055 SANTA ROSA AVE
P.O. Box 135
LAT/LONG_USED
785 E Mission Road Ste 100
1255 Imperial Ave Ste 1000
21 municipal wharf
HWY 1 NB & SB
10875 Highway 67
3115 PORTER CREEK RD
EB RTE 10 FWY
EB & WB SR94
ONE MARKET PLAZA
PO BOX 7640
15005 S. Avalon Blvd.
300 A AVE
4925 DEWEY DR
101 Seacliff ramp FWY
901 EDGEWATER BLVD
15045 SALT LAKE AVE
ROUTE 280
2130 E. Brundage Lane
SHAW AVE BETWEEN CEDER/MAPLE
5441 INTERNATIONAL BLVD
19309 INDUSTRIAL DR
RTE 101PM 3.7 TO 7.2
23238 Highway 79
360 Espinoza Road
2075 ELOISE AVE
6500 BUENA VISTA RD
699 B ST
15500 San Pasqual Valley Road
17890 Valley Blvd
891 Dorthel St
17141 Avenue 24 1/2
4764 E. WOODWARD AVE.
5720 Old Carmel Valley Road
2475 WATERBIRD WAY
160 S LINDEN AVE STE 100
680 Macon Road
410 Airport Way
17907 Taylor Avenue
3509 W. STROUD
3900 Baybar Rd.
7292 silverado trail
Po Box 1110
1600 CASTLE ROCK RD.
3520 3RD ST.
10941 S WALNUT AVE
NA
47423 Rainbow Canyon Rd
11229 Juniper Ave
6801 East Lerdo Highway
810 Vaca Valley Parkway
2060 Montgomery Rd
2336 BATES AVE
466 Woodcrest Drive

SAN LEAND
OAKLEY
GRASS VAL
VERNON
HEALDSBU
SACRAMEN
AUBURN
MCKINLEY
LATON
REDWOOD
ANTIOCH
SANTA RO
Tahoe City
KEYSTONE
San Marco
San Diego
Santa Cruz
GUADALU
Lakeside
SANTA RO
Los Angele
Spring Vall
SAN FRANC
SAN FRANC
Gardena
ALAMEDA
FAIR OAKS
ventura
FOSTER CIT
INDUSTRY
PALO ALTO
Bakersfield
FRESNO
OAKLAND
SONORA
PETALUMA
Santa Ysab
Salinas
SOUTH LAK
IONE
HAYWARD
Escondido
Fontana
Sebastopo
Chowchilla
MANTECA
San Diego
MARTINEZ
SOUTH SA
Mountain
Manteca
Bloomingt
CARUTHER
Pico Rivera
napa
Windsor
WALNUT C
SAN FRANC
FRESNO
WALNUT C
Temecula
Fontana
Bakersfield
Vacaville
Red Bluff
CONCORD
Vacaville

CA
CA
CA
CA
CA
CA
XX
CA
CA
CA
CA
CA
XX
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

94577‐2305
94561
95949
90058
95448‐0000
95815
95603
95519
93242
94063
94509
95407‐0000
96145
95327
92069
92101
95060
93434
92040
95404‐9655
90007
91977
94105
94120
90248
94501
95628‐0000
93001
94404
91746‐0000
94022
93307
93740‐0000
94601
95370‐0000
94954
92070
95023
96150
95640‐9443
94541‐5005
92027
92316
95472
93610
95337
92130
94553‐1457
94080‐6435
94043
95337
99999
93609
90601
94558
95492
94598
94124
93706
00000
92592
92337
93263
95688
96080
94520
95688

5109043907
6612212691
9164379032
7147177843
7072928422
5306010650
0000000000
7078393285
5593332684
9497202878
9257797029
7075847811
5305830148
8052388418
7604802347
6195150931
8314205725
8054417943
6195613510
7073278487
9516955404
6199306916
4152227420
415460708
999999999
5107476899
9169715758
8887857225
9257653982
6263363636
5598349151
6613272900
5592786910
6502929090
2095335588
5598349151
7602712106
8316334420
5303556447
2092742237
5104647126
6199921889
9099900762
7074777294
5596652805
9256488888
5094555477
9253137012
6507378700
4155210063
9252257400
9098735996
5595150005
9092080685
7072534351
7072306300
5102582954
4153095259
5598249028
0000000000
9516955104
5623752316
6617250265
7073593873
5305275040
9259392105
5592965200

SANDY GREER
2075 WILLIAMS ST STE B
NICK SCHOFIELD
4500 Wilbur Ave
MCCOURTNEY RD LF 14741 WOLF MOUNTAIN RD
TERRI ALLEN
3430 E 26TH STREET
ALLAN NELSON
14345 KINLEY DR
LINDA FRAZIER
1501 NORTH GATE BLVD
international line buil 10505 OPHIR RD.
Kenny Eisner
2585 CENTRAL AVE
PAUL MURADIAN
8614 CAIRO AVE
DEAN KIRK
702 BAIR ISLAND ROAD
MATTHEW TAYLOR/W1201 W 4TH ST
JEFFERY H. WATERMA4055 SANTA ROSA AVE
ATTN: ACCOUNTS PAYP.O. Box 135
SUSAN OAKLEY
LAT/LONG_USED
Stephen A Tueting 785 E Mission Road Ste 100
Gabriel McKee
1255 Imperial Ave Ste 1000
Britt Hoberg
21 municipal wharf
THOMAS PETERSEN 50 Higuera St
Chad Gustafson
10875 Highway 67
KIMBERLY ROBERTSO 3115 PORTER CREEK RD
Armando Gonzalez EB RTE 10 FWY
Brent Berge
EB & WB SR94
ETHAN MCCALL
ONE MARKET PLAZA
PG&E
PO BOX 7640
Kyle Christopherson 129 West 157th St.
DEBBIE POTTER
300 A AVE
MARK VAN ALLEN 4925 DEWEY DR
Armando Gonzalez 101 Seacliff ramp FWY
DENNIS JONES
901 EDGEWATER BLVD
DAVID OEFFLING
PO BOX 60009
TSC
ROUTE 280
Kevin O'Malley
2130 E. Brundage Lane
LISA KAO
SHAW AVE BETWEEN CEDER/MAPLE
DEEPA GANDHI
5441 INTERNATIONAL BLVD
AMY WELCH
19309 INDUSTRIAL DR
TSC
RTE 101PM 3.7 TO 7.2
Ryan Cauzza
23238 Highway 79
Alfredo Manzo
360 Espinoza Road
HENRY MEDEL
2075 ELOISE AVE
DAVID A IANNI
6500 BUENA VISTA RD
AARON MEEKS
699 B ST
Megan Granzow
15500 San Pasqual Valley Road
Miguel Estrella
17890 Valley Blvd
Darin
891 Dorthel St
Greg Goad
P.O. Box 129
PAUL MEDEIROS
4764 E. WOODWARD AVE.
Dee McGonigle
5720 Old Carmel Valley Road
JASON QUINONES
2475 WATERBIRD WAY
ERWIN O'TOOLE
160 S LINDEN AVE STE 100
William Rivas
5400 Hanna Ranch Rd
Daryl Bauman
410 Airport Way
Victor Ortiz
17907 Taylor Avenue
JAS
3509 W. STROUD
Collin Padilla
3900 Baybar Rd.
napa county
7292 silverado trail
Jacee Murray
Po Box 1110
PAUL FERRARIO
1600 CASTLE ROCK RD.
ROBERT BEGLEY
3520 3RD ST.
RAJINDER S BRAR
10941 S WALNUT AVE
SALVADOR
NA
Armando Gonzalez 47423 Rainbow Canyon Rd
Gabriel Meza
4938 E La Palma Ave
Irma Legron (South Tu6801 East Lerdo Highway
Michelle Zendejas
810 Vaca Valley Parkway
Bens Tucking
2060 Montgomery Rd
JIM BOGERT
2336 BATES AVE
C & T Express LLC
466 Woodcrest Drive

SAN LEANDRO
CA
Oakley
CA
GRASS VALLEY
CA
VERNON
CA
HEALDSBURG
CA
SACRAMENTO
CA
AUBURN
XX
MCKINLEYVILLE CA
LATON
CA
REDWOOD CITY CA
ANTIOCH
CA
SANTA ROSA
CA
Tahoe City
CA
KEYSTONE
CA
San Marcos
CA
San Diego
CA
Santa Cruz
CA
San Luis Obispo CA
Lakeside
CA
SANTA ROSA
CA
Los Angeles
CA
Spring Valley
CA
SAN FRANCISCO CA
SAN FRANCISCO CA
Gardena
CA
ALAMEDA
CA
FAIR OAKS
CA
ventura
CA
FOSTER CITY
CA
CITY OF INDUSTRI CA
PALO ALTO
CA
Bakersfield
CA
FRESNO
CA
OAKLAND
CA
SONORA
CA
PETALUMA
CA
Santa Ysabel
CA
Salinas
CA
SOUTH LAKE TAHOCA
IONE
CA
HAYWARD
CA
Escondido
CA
Fontana
CA
Sebastopol
CA
Winton
CA
MANTECA
CA
San Diego
CA
MARTINEZ
CA
SOUTH SAN FRAN CA
Novato
CA
Manteca
CA
Bloomington
CA
CARUTHERS
CA
Pico Rivera
CA
napa
CA
Windsor
CA
WALNUT CREEK CA
SAN FRANCISCO CA
FRESNO
CA
WALNUT CREEK CA
Temecula
CA
Anaheim
CA
Bakersfield
CA
Vacaville
CA
Red Bluff
CA
CONCORD
CA
Vacaville
CA

94577‐2305
94561
95949
90058
95448‐0000
95815
95603
95519
93242
94063
94509
95407‐0000
96145
95327
92069
92101
95060
93401
92040
95404‐9655
90007
91977
94105
94120
90248
94501
95628‐0000
93001
94404
91716
94022
93307
93740‐0000
94601
95370‐0000
94954
92070
95023
96150
95640‐9443
94541‐5005
92027
92316
95472
95388
95337
92130
94553‐1457
94080‐6435
94945
95337
99999
93609
90601
94558
95492
94598
94124
93706
00000
92592
92807
93263
95688
96080
94520
95688
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131
36
155
49
63
63
30
39
54
138
34
35
63
138
43
63
9
63
7
70
35
34
98
63
63
112
49
63
34
34
29
150
7
155
14
96
34
29
9
138
34
35
63
29
70
49
19
98
63
54
23
92
63
29
63
29
68
63
39
30
29
63
35
63
98
43
150

No ID Number
No ID Number
No ID Number
CAL000123143
No ID Number
CAL000338039
CAL000304438
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000345298
No ID Number
No ID Number
CAC003113346
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000000238
No ID Number
CAD000626697
CAC003156135
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAD000051433
CA0001016773
CAL000369199
No ID Number
CAL000446380
CAL000350283
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000404925
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number

Marin Resource Recovery Center
NORTH STAR CONSTRUCTION ANDENG
FRANCISCO CHAVEZ
HSS BUYBACK CENTER
Calvi Construction
NORTHWEST GENERAL ENGINEERING
TURLOCK TRANSFER
Caltrans 08‐1F1414
Edwards Air Force Base
CalFire Puerta La Cruz CC #14
RECOLOGY SAN FRANCISCO
CLEAN HARBORS ENVIRONMENTAL
Par Electric Contractors INC
Elliott Drilling Services Inc.
RECOLOGY AUBURN PLACER (100)
NELSON BULLDOZING INC
Irvine Spectrum
Eddinger Enterprises Inc
SANTA CLARA COUNTY ROADS AND AIRPOR
TREASURY WINE ESTATES
CALTRANS DISTRICT 3 EA 03‐0J1804
ASTA CONSTRUCTION
City of Banning
Dairyscapers
Nunes Trucking Service
Bureau of Reclamation‐MP‐MPCO
Robert Devey
North Cal Restoration and Construct
PRIDMORE BROTHERS CONST. INC
TEAM NORTH CONSTRUCTION
CR&R
Brent Henningsen
ACES WASTE SERVICE INC
JERRY RAYMOND
INTEL CORPORATION D2 FACILITY
CITY OF SAN MATEO
GTO PARTNERS‐ A JV
Lincoln Police Station
FWY 55
Home Plus
BAY CITIES REFUSE SERVICE INC
Ben's Truck & Equipment Inc.
Ricardo Diaz Landscaping
Balfour Beatty
NORTH SLO COUNTY RECYCLING
Caltrans District 5
TESLA INC.
RIVERSIDE COUNTY TRANSPORTATION DEP
F. KORBEL & BROS INC
Laut Farms
SORENSEN FARMS
ROBERT W CROWN MEMORIAL BEACH
Leo Paz
unical
Ignacio Manzo
Vista Metals
HEALTH SANITATION
Robert Kline Construction
City of LA Harbor Department
PACIFIC COAST HAULING
CRR Incorporate
PARMETER GENERAL ENGINEERING & SERV
City of Shasta Lake
Dei Go Construction
City of Riverside
HABITAT RESTORATION SCIENCES (834)
Erick Allig

36
1
1
1
2
2
38
14
2
22
1
1
2
4
38
2
12
2
1
10
1
1
1
2
2
5
6
2
1
1
1
1
1
1
5
1
1
1
12
5
1
1
2
1
36
14
1
1
2
10
1
2
2
1
2
1
32
2
1
2
1
2
1
2
1
2
1

565 Jacoby St
1282 STABLER LANE # 630‐109
130 KINGSTON DR
1850 W BETTERAVIA RD
P.O.Box 444
5492 OLD REDWOOD HWY
1100 S WALNUT RD
SD RIV‐15‐54.2/54.3 RO.0/R3.1
120 North Rosamond Blvd
32363 Hwy 79
EAST FORT MILEY
1745 CEBRIAN STREET
810 Vaca Valley Parkway
1342 Barham Drive
PO BOX 6566
14345 KINLEY DR
405 & 5 Fwy off ramp
62 West North St
ALMADEN EXPRESSWAY
3970 RYAN ROAD
Hwy 5 NB/SB
149000 CALIFORNIA HWY 12
2242 E. Charles St
4042 Barnes Rd
2548 Mac Arthur Ave
4653 Avenue 9 1/2
2223 S Oakley
P.O.Box 442
NA
1590 TACOMA WAY
150 10th Street
12 Spreckels Lane
19801 BERRY ST
6880 ROSE ACRES LN.
3601 JULIETTE LANE
LAT/LONG_USED
7170 MILL CREEK RD
8181 Lincoln Avenue
Between Katella and Lincoln
9363 Clairemont Mesa Blvd
2100 BRIDGWAY
PO Box 732
339 Wilson Ln
614 N arrow Hwy
3360 La Cruz Way
50 Higuera St
45500 FREMONT BLVD
2950 WASHINGTON ST
1350 AIRPORT BLVD # A
2227 Roonts Street
12441 S FIG AVE
1231 MCKAY AVE
1323 Grand Ave
255 leroy Airport way
4420 Stony Point Rd
13425 Whittram Avenue
1850 WEST BETTERAVIA ROAD
3969 Guerneville Rd
San Pedro Waterfront / Promenade
2308 CREST LANE
2059 Steel Road
3601 REGIONAL PKWY STE F
4332 Vallecito Street
973 High St
3301 Gibson St
1217 DISTRIBUTION WAY
291 Rianda

San Rafael
YUBA CITY
WATSONV
SANTA MA
Occidental
SANTA RO
TURLOCK
Rainbow
Edwards
Warner Sp
SAN FRANC
WEST SAC
Vacaville
San Marco
Auburn
HEALDSBU
Irvine
Healdsburg
SAN JOSE
CRESTON
Arbuckle
LODI
Banning
Santa Rosa
San Pablo
Firebaugh
Santa Mar
PT Reyes S
NAPA COU
REDWOOD
Colton
Salinas
PINE GROV
FELTON
SANTA CLA
San Mateo
HEALDSBU
Riverside
Orange
San Diego
SAUSALITO
Red Bluff
Windsor
La verne
PASO ROB
San Luis O
FREMONT
RIVERSIDE
SANTA RO
Arvin
CARUTHER
ALAMEDA
Santa Rosa
San Bernar
Santa Rosa
Fontana
SANTA MA
Santa Rosa
San Pedro
MENLO PA
Colton
SANTA RO
Shasta Lak
Sebastopo
Riverside
VISTA
Salinas

CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

94901
95993
95076
93455‐1065
95465
95403‐1231
95380
92028
93524
92086
94123
95691
95688
92078
95604
95448‐0000
92618
95448
95123
93432
95912
95242
92220
95403
94803
93622
93455
94956
00000
94063
92324
93908
95665‐0000
95018
95050‐0000
94404
95448
92504
92867
92123
94965
96080
95492
91750
93446
93401
94538‐0000
92504‐0000
95403‐1009
93203
93609
94501‐7806
95404
92408
95401
92335
93455
95401
90731
94025
92324
95403‐8205
96019
95472
92504
92081
93901

4154855647
5306826151
8317615815
8056141132
7074844956
7075791163
2096687274
9512323739
6618322635
6196729225
4155176274
7752255063
7076931237
7607221400
9168853735
7072928422
9512338209
7074335113
4086909190
7072594500
5307414572
7076894025
9519223310
7078069440
5102301975
5592899463
8053101709
4153061875
0000000000
6508519289
9093703377
8314552377
2092742237
4087020941
4087653302
6505227385
9165083067
9513516099
9492748491
6192849245
0000000000
5305275040
7073342897
6264290334
8054340043
0000000000
5104680553
9519556788
7078247408
6614586917
5599051210
5105442158
7075916920
8883808664
7074808903
9098234272
8059222121
7075234912
3107323675
9164204835
9093703377
7074772129
5302757445
7078236357
9513516228
7604794210
8312708917

Rosario Gonzalez
565 Jacoby St
NORTHSTAR CONSTR 1282 STABLER LANE # 630‐109
FRANCISCO CHAVEZ 130 KINGSTON DR
CHARLA HORR
4004 Foxen Canyon Rd
Ron Calvi
P.O.Box 444
JANELLE HOLTZINGER5492 OLD REDWOOD HWY
THOMAS CHAPLINE 1100 S WALNUT RD
Mike Bergevin
SD RIV‐15‐54.2/54.3 RO.0/R3.1
Joe Torres
120 North Rosamond Blvd
Lindsey Zilka
32363 Hwy 79
CA ENVIRONMENTAL EAST FORT MILEY
HOLLY MASON
1745 CEBRIAN STREET
Tracy
810 Vaca Valley Parkway
Dawn Wood
1342 Barham Drive
ATTN: ACCOUNTS PAPO BOX 6566
ALLAN NELSON
14345 KINLEY DR
Armando Gonzalez 405 & 5 Fwy off ramp
Jerry
62 West North St
CHRIS ELLSBURY
ALMADEN EXPRESSWAY
RAM NAVARO
3970 RYAN ROAD
Jenilee Houghtailing Hwy 5 NB/SB
ASTA CONSTRUCTION149000 CALIFORNIA HWY 12
Robert Oberg
2242 E. Charles St
Unknown
4042 Barnes Rd
Iron Man Nunes
2548 Mac Arthur Ave
Daniel Bowen
P.O. Box 988
Robert Devey
2223 S Oakley
Juan
P.O.Box 442
KYLE
NA
GARY
1590 TACOMA WAY
CR&R
150 10th Street
Brent Henningsen
12 Spreckels Lane
DAVID A. IANNI
19801 BERRY ST
JERRY RAYMOND
6880 ROSE ACRES LN.
DAWN ADDONIZIO 3601 JULIETTE LANE
SARAH SCHEIDT
LAT/LONG_USED
GTO CONSTRUCTION 7170 MILL CREEK RD
Same
8181 Lincoln Avenue
Jose Ayon
Between Katella and Lincoln
Byran St Leger
9363 Clairemont Mesa Blvd
ARMY CORP OF ENGIN2100 BRIDGWAY
Connie Nanfito
PO Box 732
Ricardo
339 Wilson Ln
Jair Cuevas
614 N arrow Hwy
DRIVER
3360 La Cruz Way
Caltrans District 5
50 Higuera St
KEVIN KELLER
45500 FREMONT BLVD
David Hylkema
2950 WASHINGTON ST
HAYDEN SINISCALCO 1350 AIRPORT BLVD # A
Daniel Zamora (Driver16140 Landers Road
MARK SORENSEN
12441 S FIG AVE
PAUL J. FERRARIO
1231 MCKAY AVE
Leo Paz
1323 Grand Ave
ECC
255 leroy Airport way
Ignacio
4420 Stony Point Rd
Miracle Transport
13425 Whittram Avenue
Suzy Snaric
1850 WEST BETTERAVIA ROAD
Thomas Kline
3969 Guerneville Rd
Michael Swords
San Pedro Waterfront / Promenade
DANIEL PAULEY
359 BARTLETT AVE
Same
2059 Steel Road
TODD PARMETER
3601 REGIONAL PKWY STE F
Kevin Estabrook
PO Box 777
Anthony
973 High St
Jeanie/Dina
2911 Adams St
ACCOUNTS PAYABLE 1217 DISTRIBUTION WAY
Erick Allig
291 Rianda

San Rafael
CA
YUBA CITY
CA
WATSONVILLE
CA
Los Olivos
CA
Occidental
CA
SANTA ROSA
CA
TURLOCK
CA
Rainbow
CA
Edwards
CA
Warner Springs CA
SAN FRANCISCO CA
WEST SACRAMEN CA
Vacaville
CA
San Marcos
CA
Auburn
CA
HEALDSBURG
CA
Irvine
CA
Healdsburg
CA
SAN JOSE
CA
CRESTON
CA
Arbuckle
CA
LODI
CA
Banning
CA
Santa Rosa
CA
San Pablo
CA
Willows
CA
Santa Maria
CA
PT Reyes Station CA
NAPA COUNTY CA
REDWOOD CITY CA
Colton
CA
Salinas
CA
PINE GROVE
CA
FELTON
CA
SANTA CLARA
CA
San Mateo
CA
HEALDSBURG
CA
Riverside
CA
Orange
CA
San Diego
CA
SAUSALITO
CA
Red Bluff
CA
Windsor
CA
La verne
CA
PASO ROBLES
CA
San Luis Obispo CA
FREMONT
CA
RIVERSIDE
CA
SANTA ROSA
CA
Arvin
CA
CARUTHERS
CA
ALAMEDA
CA
Santa Rosa
CA
San Bernardino CA
Santa Rosa
CA
Fontana
CA
SANTA MARIA
CA
Santa Rosa
CA
San Pedro
CA
HAYWARD
CA
Colton
CA
SANTA ROSA
CA
Shasta Lake
CA
Sebastopol
CA
Riverside
CA
VISTA
CA
Salinas
CA

94901
95993
95076
93441
95465
95403‐1231
95380
92028
93524
92086
94123
95691
95688
92078
95604
95448‐0000
92618
95448
95123
93432
95912
95242
92220
95403
94803
95988
93455
94956
00000
94063
92324
93908
95665‐0000
95018
95050‐0000
94404
95448
92504
92867
92123
94965
96080
95492
91750
93446
93401
94538‐0000
92504‐0000
95403‐1009
93203
93609
94501‐7806
95404
92408
95401
92335
93455
95401
90731
94541
92324
95403‐8205
96019
95472
92504
92081
93901
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91
39
63
34
7
92
83
150
36
26
23
138
150
63
26
32
9
39
98
63
63
39
92
39
23
63
29
63
98
15
138
92
39
63
63
54
151
96
63
49
138
26
15
92
92
63
63
29
29
9
26
54
14
92
92
92
8
91
91
26
150
63
63
155
42
39
39

No ID Number
No ID Number
No ID Number
No ID Number
CAL000462684
CAD982041097
No ID Number
No ID Number
No ID Number
No ID Number
CAC003148399
CAL000293634
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000324043
No ID Number
No ID Number
CAL930213044
No ID Number
CAC003139359
No ID Number
No ID Number
No ID Number
No ID Number
CAL000275544
No ID Number
CAD982040610
No ID Number
CAL000323340
CAL000386500
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000312069
CAC003136278
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
CAL000373210
CAC003148005
CAR000172726
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number
No ID Number

Juan Bernel
LA County Public Works
Juan Barron
RECOLOGY GOLDEN GATE
CALTRANS 03‐0H10U4
CALTRANS D5 MAINTENANCE SANTA MARIA
aron kardahian
Horacio Plascencia
WASTE MGMT OF GRASS VLY
TOWN OF LOS GATOS
BOPARAI FARMS
ELLIOTT DRILLING SERVICES INC
Abel Mendoza
Luis Ortiz
CALTRANS 04‐2K8404
Envirotek Restoration Inc
Route 23 Fwy
Honeywell International Inc.
Carmen Orozco
REGE CONSTRUCTION INC
Juan Guerrero Handyman
North County Transit District
RYAN ENGINEERING INC
South Coast Botanical Garden
LEONEL VILLAGOMEZ
707 Fence Company
Paul Gonzales
Mauritson Farms
Sharp and Fellows
CITY OF BRENTWOOD TRANSFER STATION
EDCO
CALTRANS D5 MAINTENANCE SALINAS MS
Robert Pressler
RUDOLPH AND SLETTEN INC
PACIFIC PARKS LANDSCAPING INC
Bidart Bros
Justin Canrglia
Irvine Company
Kenwood Fence
South Coast Recycling
CalTrans District 11
POINT REYES NATIONAL SEASHORE
IRWIN GUBMAN
COSUMNES POWER PLANT
LENNAR LAFAYETTE
Budget Landscape
Shear Builders INC
Direct Transport
big bear disposal
Perez Disposal
LAWRENCE LIVERMORE NATIONAL LABORAT
Tulare County SWD
Reyna Verdin
MIDPENINSULA REGIONAL OPEN SPACE DI
BROWN CONSTRUCTION
CALTRANS MARYSVILLE SPECIAL CREWS F
Integrated Demo & Remediation
AID Construction
Advance Disposal
GOOGLE LLC
Martin Bustamante
Rovetti Landscape
Shook & Waller
KYLE STEVENSON
Francisco Javier Torres
City of Ventura
National Railroad Passenger Group

1
1
2
1
1
14
6
1
1
1
1
4
1
2
1
33
12
1
1
2
2
1
2
1
1
2
1
2
1
1
38
14
1
2
2
10
1
1
2
38
14
1
1
2
2
2
2
1
1
16
1
2
2
2
2
14
2
1
1
1
1
2
2
1
15
1
27

15272 Bear Valley Rd
900 Brookside Lane
122 Pine Ave
NA
SAC‐5 PM 9.7/24.9
2201 S THORNBURG ST
73841 indian valley rd.
13550 Blackie Road
14741 WOLF MOUNTAIN RD
41 MILES AVE BLDG C
6809 S MCCALL AVE
14080 SAN PASQUAL VALLEY RD
139 Sun Street
100 North Star Dr
HWY 80 AND 29 CONNECTOR BRIDGE
63 Bovet Rd. #506
PM 33 to PM11.5
11845 Vose Street
18303 Van Buren Blvd.
600 SANTANA DR
2712 Montgomery Dr
Beach Club Road
141 SOUTH MAPLE AVENUE
26300 Crenshaw Blvd
10085 E. BUTLER AVENUE
199 Gorel Ct
626 Tunnel Ct
2305 Lytton Springs Rd
14000 San Bernardino Ave
2300 ELKINS WAY
6670 Federal Blvd
850 ELVEE DR
17230 Roscoe Blvd.
3614 ZEPHYR CT
13265 BILL FRANCIS DR
8829 Sandrini Road
16770 Blackie Rd
702 Bair Island Rd
2380 Bluebell Dr
4430 Calle Real
4001 El Cajon Blvd Ste 208
1 BEAR VALLEY RD
633 RIDGEWOOD AVE
14295 CLAY EAST RD STE A
3682 MT DIABLO BLVD
2560 Silk Rd
P.O.Box 706
9470 Mission Blvd
41974 Garstin Dr
12000 Blucher Ave
7000 EAST AVE
Unknown
35251 Old Skyline Road
21150 SKYLINE BLVD
305 6TH STREET
1403 FUMEAUX RD
981 Roberts Road
100 Veterans Pkwy
17105 Mesa Street
100 LOMAX LANE
435 Elwood St
5517 Old Redwood Hwy
7677 Bell Rd
141 HACIENDA DR.
642 Elm St.
625 E Harbor Blvd.
2468 E. 16th Street

Victorville
Sierra Mad
Sonoma
SAN FRANC
SACRAMEN
SANTA MA
san migue
Castroville
GRASS VAL
LOS GATOS
FOWLER
ESCONDID
Salinas
Santa Rosa
VALLEJO
San Mateo
Thousand
North Holl
Riverside
CLOVERDA
Santa Rosa
San Cleme
SOUTH SA
Palos Verd
SANGER
Santa Rosa
Lake arrow
Healdsburg
Fontana
BRENTWO
Lemon Gro
SALINAS
Northridge
STOCKTON
AUBURN
Bakersfield
Salinas
Redwood C
Santa Rosa
Santa Barb
San Diego
POINT REY
MILL VALL
HERALD
LAFAYETTE
Windsdor
Windsor
Riverside
Big Bear La
Granada H
LIVERMOR
Unknown
Kettleman
LA HONDA
SACRAMEN
MARYSVIL
Calimesa
Barstow
Hesperia
MOUNTAI
Salinas
Santa Rosa
Windsor
SCOTTS VA
Yuba City
Ventura
Los Angele

CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

99999
91024
95476
00000
95814
93455‐1241
93401
95012
95949
95030
93625
92027
93901
95407
94590
94402
91362
91605
92508
95425
95405
92054
94080‐0000
90274
93657
95407
92352
95448
92335
94513‐0000
91945
93901‐4536
91325
95206‐4207
95603‐9022
93313
93907
94063
95043
93110
92105
94956
94941
95638‐9770
94549
95492
95492
92509
92315
91541
94550
93300
93239
94020
95814
95901
92320
92311
92345
94043
93906
95403
95492
95066
95991
93001
90021

4242160801
6264584970
7073389349
0000000000
5308218260
8055493036
8052353554
8316334420
9164379032
5598349151
5593049548
7607221400
8314245535
7078431796
5598349151
6504658845
0000000000
4802358406
2142714137
7078945143
7078884887
7605739123
6508778088
5626244120
5592850027
7072171614
8182748510
7073208600
3105053500
9255166090
6192875696
8055493036
8182598361
2099411040
9166521780
6614720178
8318099468
9497202784
7078332069
8056814345
8586881429
5598349151
4152506155
2097485175
9255499913
7078370547
7074311617
9512872394
9098663942
8183663500
5598349151
0000000000
5593866151
6506911200
9163739300
5306325344
5626856615
7602526200
7602449773
5598349151
8315952824
7075667996
7075783933
8315666130
5309238709
8057011722
4087615236

ICC
15272 Bear Valley Rd
OSCAR ENRIQUEZ
900 Brookside Lane
Juan Barron
122 Pine Ave
MIKE
NA
HUGO TOPETE
SAC‐5 PM 9.7/24.9
JOSHUA BLACKSHEAR2201 S THORNBURG ST
aron kardahian
73841 indian valley rd.
Horacio Plascencia 13550 Blackie Road
SHARON SIMPSON 14741 WOLF MOUNTAIN RD
TSC
41 MILES AVE BLDG C
KAM BOPARAI
6809 S MCCALL AVE
MARK ELLIOTT/PRESI 14080 SAN PASQUAL VALLEY RD
Abel Mendoza
139 Sun Street
Luis Ortiz
100 North Star Dr
TSC
HWY 80 AND 29 CONNECTOR BRIDGE
Lora Ceccato
63 Bovet Rd. #506
Armando Gonzalez PM 33 to PM11.5
Michael Heitmann 11845 Vose Street
Carmen Orozco
18303 Van Buren Blvd.
AMBER ESQUIVEL
600 SANTANA DR
Juan
2712 Montgomery Dr
S Shroyer
Beach Club Road
MARTIN RYAN
141 SOUTH MAPLE AVENUE
Manuel Ramirez
26300 Crenshaw Blvd
LEONEL VILLAGOMEZ 10085 E. BUTLER AVENUE
Hugo
199 Gorel Ct
Harmese Industries 626 Tunnel Ct
David Smith
2305 Lytton Springs Rd
Bob Seller
1324 W. 166th St
JON CARLSON
2300 ELKINS WAY
John Snyder
6670 Federal Blvd
JOSHUA BLACKSHEAR850 ELVEE DR
Robert Pressler
17230 Roscoe Blvd.
WILLIAM FEGETT
3614 ZEPHYR CT
DAN MCELVAIN
13265 BILL FRANCIS DR
Alex Villalobos
8829 Sandrini Road
Justin Canrglia
16770 Blackie Rd
Mark Middlebrook 702 Bair Island Rd
Rick Smandra
2380 Bluebell Dr
unknown
4430 Calle Real
Seid Hodzic
4001 El Cajon Blvd Ste 208
TSC
1 BEAR VALLEY RD
IRWIN GUBMAN
633 RIDGEWOOD AVE
EDDIE MCCORMICK 14295 CLAY EAST RD STE A
EDWARD WALSH
3682 MT DIABLO BLVD
Todd
2560 Silk Rd
Ron
P.O.Box 706
Gonzalo Morals
9470 Mission Blvd
Same
41974 Garstin Dr
Jose Garcia
12000 Blucher Ave
TSC
7000 EAST AVE
Unknown
Unknown
Reyna Verdin
35251 Old Skyline Road
ADRIANA HEADLEY 21150 SKYLINE BLVD
BRANDON KNOBLOCK305 6TH STREET
JOEL CORIA
1403 FUMEAUX RD
Ramon
981 Roberts Road
Steve Hansen
100 Veterans Pkwy
Same
17105 Mesa Street
WESTERN TSC
100 LOMAX LANE
Martin Bustamante 435 Elwood St
Nicholas
5517 Old Redwood Hwy
Ed
7677 Bell Rd
DAVID STEVENSON 141 HACIENDA DR.
Francisco Javier Torre642 Elm St.
Chris Palmieri
625 E Harbor Blvd.
Franklin Manier
2468 E. 16th Street

Victorville
CA
Sierra Madre
CA
Sonoma
CA
SAN FRANCISCO CA
SACRAMENTO
CA
SANTA MARIA
CA
san miguel
CA
Castroville
CA
GRASS VALLEY
CA
LOS GATOS
CA
FOWLER
CA
ESCONDIDO
CA
Salinas
CA
Santa Rosa
CA
VALLEJO
CA
San Mateo
CA
Thousand Oaks CA
North Hollywood CA
Riverside
CA
CLOVERDALE
CA
Santa Rosa
CA
San Clemente
CA
SOUTH SAN FRAN CA
Palos Verdes
CA
SANGER
CA
Santa Rosa
CA
Lake arrowhead CA
Healdsburg
CA
Gardena
CA
BRENTWOOD
CA
Lemon Grove
CA
SALINAS
CA
Northridge
CA
STOCKTON
CA
AUBURN
CA
Bakersfield
CA
Salinas
CA
Redwood City
CA
Santa Rosa
CA
Santa Barbara
CA
San Diego
CA
POINT REYES
CA
MILL VALLEY
CA
HERALD
CA
LAFAYETTE
CA
Windsdor
CA
Windsor
CA
Riverside
CA
Big Bear Lake
CA
Granada Hills
CA
LIVERMORE
CA
Unknown
CA
Kettleman City CA
LA HONDA
CA
SACRAMENTO
CA
MARYSVILLE
CA
Calimesa
CA
Barstow
CA
Hesperia
CA
MOUNTAIN VIEW CA
Salinas
CA
Santa Rosa
CA
Windsor
CA
SCOTTS VALLEY CA
Yuba City
CA
Ventura
CA
Los Angeles
CA

99999
91024
95476
00000
95814
93455‐1241
93401
95012
95949
95030
93625
92027
93901
95407
94590
94402
91362
91605
92508
95425
95405
92054
94080‐0000
90274
93657
95407
92352
95448
90247
94513‐0000
91945
93901‐4536
91325
95206‐4207
95603‐9022
93313
93907
94063
95043
93110
92105
94956
94941
95638‐9770
94549
95492
95492
92509
92315
91541
94550
93300
93239
94020
95814
95901
92320
92311
92345
94043
93906
95403
95492
95066
95991
93001
90021
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35

No ID Number

Trent Construction

1

8270 TRUCKEE AVE

Gerber

CA

96035

5303851778

Kendel Trent

8270 TRUCKEE AVE

Gerber

CA

96035

Appendix O – Merchant Magazine Article Guidance Arrives for Treated
Wood Disposal in California
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WWPI SPECIAL ISSUE
By Butch Bernhardt

Guidance arrives for treated
wood disposal in California

B

usinesses and consumers in California who need to
dispose of treated wood waste, or TWW, now have a
new online resource to help them meet state regulations for
proper disposal.

TWWDISPOSAL.ORG provides assistance on proper disposal of treated
wood waste in California.

The website TWWDisposal.org provides important information on disposal, including a list of state landfills that will
accept the wood waste.
For more than three decades, the state has maintained alternative management standards that require TWW to be disposed in composite-lined sections of landfills. In early 2021,
those standards expired. As a result, TWW was considered
hazardous waste and only one landfill in the state was able
to accept it.
Last fall, California legislators passed legislation to reinstate the alternative management standards and allow TWW
disposal in more than 50 landfills throughout the state. As
part of the legislation, the wood treating industry agreed to
assist in educating Californians on the proper management
of TWW.
The new website includes sections on how to identify
TWW as well as handling, storage, labeling and transportation requirements. Go to TWWDisposal.org to explore the
regulations and recommendations for proper disposal.

Serving the Pacific Northwest for over 50 years.

253-863-8191 • 800-472-7714
westernwoodpreserving.com
NatureWood®, Advance Guard®, and FlamePro® treated wood products are registered trademarks of Koppers
Performance Chemicals Inc. and are produced by independently owned and operated wood treating facilities. © 4/2022

Appendices
Wood Preserving Industry Report on TWW
Building-Products.com

Page 310n
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Appendix P – List of State and Regional Waste Haulers Receiving TWW
Educational Materials
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List of State and Regional Waste Haulers that received TWW resources
















California Waste Haulers Council
Los Angeles County Waste Management Association
Solid Waste Association of Orange County
Inland Empire Disposal Association
Kern County Rural Haulers Association
Kern Refuse, Inc.
Resource Recovery Coalition of California
California Waste Recycling Association
Waste Management
Republic Services
Waste Connections
Athens Services
Burrtec Waste Industries
EDCO
MarBorg Industries
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Appendix Q – List of Landfills, Transfer Stations and Regional Waste
Management Authorities
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List of landfills, Transfer Stations, and Regional Waste Management Authorities
that Received TWW Resources









































Guadalupe Rubbish Disposal Company
Keller Canyon Landfill
Kirby Canyon Recycling and Disposal Facility
Newby Island Landfill
Ox Mountain (Corinda Los Trancos) Landfill
Potrero Hills Landfill
Vasco Rd Sanitary Landfill
Buena Vista Landfill
Camp Roberts Solid Waste Landfill
Chicago Grade Landfill
Cold Canyon Landfill
Johnson Canyon Landfill
Monterey Peninsula Landfill
Paso Robles Solid Waste Site
Santa Cruz Class III Landfill
Santa Maria Regional Landfills
Tajiguas Solid Waste Site
Burbank Landfill
Calabasas Landfill
Chiquita Canyon Landfill
Simi Valley Landfill
Sunshine Canyon Landfill
Toland Road Landfill
Altamont Landfill
American Avenue Disposal Site
Anderson Landfill
Bakersfield Metropolitan (Bena) Sanitary Landfill
Clean Harbors Buttonwillow, Inc Landfill
Eastlake Sanitary Landfill
Fairmead Landfill
Fink Road Landfill
Forward Landfill
Hay Road Landfill, Recology
Highway 59 Landfill
Kettleman Hills Facility Landfill
Kiefer Landfill
McKittrick Waste Landfill
Neal Road
Ostrom Road Landfill, Recology
Western Regional Sanitary Landfill
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Antelope Valley Landfill
Lancaster Landfill
Victorville Sanitary Landfill
Badlands Landfill
California Street Landfill
El Sobrante Landfill
Frank R. Bowerman (FRB) Landfill
Lamb Canyon Landfill
Mid‐Valley Sanitary Landfill
Allied Imperial Landfill
Salton City Municipal Solid Waste Management Facility
Otay Landfill Inc.
Prima Deshecha Landfill
Sycamore Landfill Inc.
CA Waste & Recycling Association
California Product Stewardship Council
California Waste Haulers Council
Construction & Demolition Recycling Association
Del Norte Solid Waste Management Authority
Humboldt Waste Management Authority
Los Angeles County Sanitation Districts
Mendo Recycle
Premier Recycle Company
Recology Waste Zero
Recyclesmart
Republic Services INC.
Resource Recovery Coalition of California
Rethinkwaste
Salinas Valley Solid Waste Authority
Santa Barbara County Resource Recovery & Waste Management
Santa Barbara County Solid Waste Local Task Force
South Bayside Waste Management Authority
Stopwaste
Tehama County Solid Waste Management Agency
Waste Management
West Contra Costa Integrated Waste Management Authority
Western Placer Waste Management Authority
Zanker Recycling
Zero Waste Sonoma
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Appendix R – List of Household Hazardous Waste Collection Facilities
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Name
Bruce Fritz
Jeffry Gardner
STEVE RODOWICK
Craig Cissell
Kathy Diaz
Iman Azad
David Wyatt
Ken Etherington
Margaret Johnson
Louis Celaya
Moy Yahya
James Castro
John McNamara
LOUIE H PEDROZA JR
VERONICA SANCHEZ
David Lamb
David Peery
LOUIE DE RUEDA
Robert Manougian
Marina Issakhani
Becky Guay
JOE LOVELACE
Avecita Roach
ROBERT NISBET
David
WILLIE GATERS
KEN PEREIRA
KRISTIN MIKULA
ANTONIA GUNNER
DANA MCPHERSON
RUILAN CHEN
CHRIS GIBSON
KIRSTEN GRAHAM
BALTAZAR ZAVALA
CHRISTOPHER PEREZ
EDDIE INAMDAR
REBECCA DOWDAKIN
SUSAN CONTRERAS
CHRISTIAN PUNSAL
VICKI ASHLEY
IKE ANDERSON
BILL BARTELLS
ROBERT BAILEY
ERIKA FROELICH
MICHAEL KOPAIGORODSKY
JESSON PANOPIO
JANICE OLDEMEYER
IVAN MORAN
VASKEN DEMIRJIAN
PAUL ECKERT
MONICA DEVINCENZI
CHARLES RUSSELL
KEN SEUMALO
PETER PEREZ
GEORGIA SMITH
TINA TRUEBE
ERIN BULLERS
SHANNON ROTH
David

Address 1
1300 LOVERIDGE RD
PO BOX 325
7 COUNTY CENTER DR
7 COUNTY CENTER DR
891 MOUNTAIN RANCH RD
6748 PRESTON AVE, STE G
5019 IMHOFF PLACE
1300 LOVERIDGE RD
1155 MARKET ST, 3RD FLR
3001 LADYFACE CT
12 JOURNEY, STE 100
2775 EAST GRETTA LANE
410 AVALON CANYON RD
213 E FOOTHILL BLVD
8327 GARFIELD AVE
250 East L St
1326 ALLSTON WAY
P.O. BOX 4127
301 E OLIVE AVE
100 CIVIC CENTER WAY
PO BOX 248
625 CHARLES STREET
1635 FARADAY AVE
5775 Carpinteria Ave
7815 N. PALM AVE, STE 140
276 FOURTH AVE
10863 GOLD CENTER DR
1616 MONTE VISTA AVE
901 BAILEY ROAD
101 B Ave
12596 CURRENT DR
1675 ROGERS AVE
5275 ORANGE AVENUE
32250 LA PATA AVE
17445 EAST RAILROAD ST
33548 CENTRAL AVE
10890 SAN PABLO AVENUE
11333 VALLEY BLVD
8401 LAGUNA PALMS WAY
201 N BROADWAY
1000 WEBSTER STREET
250 CENTRAL AVE
50 NATOMA STREET
16489 ORANGE WAY
3400 STANDISH AVE
1541 W BROOKS ST
2331 N TEEPEE DR
3231 DURFEE AVE
780 FLOWER STREET
685 KENTUCKY ST
1680 EDGEWORTH AVE
3777 INDUSTRIAL AVE
44950 ELDORADO DR
17445 RAILROAD STREET
222 W BEACH AVE
621 W LAMBERT RD
8130 ALLISON AVE
501 NORTH GLENDORA
7815 N. PALM AVE, STE 140

Address 2

City
State Zip Code
PITTSBURG
CA
94565
SUTTER CREEK
CA
94685
OROVILLE
CA
95965
OROVILLE
CA
95965
San Andreas
CA
95249
Livermore
CA
94551
Martinez
CA
94553
PITTSBURG
CA
94565
San Francisco
CA
94103
Agoura Hills
CA
91301
Aliso Viejo
CA
92656
Anaheim
CA
92806
Avalon
CA
90704
Azusa
CA
91702
Bell Gardens
CA
90201
Benicia
CA
94510
Berkeley
CA
94704
Santa Barbara
CA
93140
Burbank
CA
91502
Calabasas
CA
91302
Camarillo
CA
93011
San Jose
CA
95112
Carlsbad
CA
92008
Carpinteria
CA
93013
Fresno
CA
93711
Chula Vista
CA
91910
Rancho Cordova
CA
95670
Claremont
CA
91711
PITTSBURG
CA
94565
Coronado
CA
92118
Eastvale
CA
91752
San Jose
CA
95112
Cypress
CA
90630
92675
SAN JUAN CAPISTRANCA
CITY OF INDUSTRY CA
91748
Union City
CA
94587
EL CERRITO
CA
94530
El Monte
CA
91731
Elk Grove
CA
95758
ESCONDIDO
CA
92025
Fairfield
CA
94533
Fillmore
CA
93015
FOLSOM
CA
95630
Fontana
CA
92335
Santa Rosa
CA
95407
Ontario
CA
91762
Stockton
CA
95205
El Monte
CA
91732
Glendale
CA
91201
Gridley
CA
95948
Daly City
CA
94015
Hemet
CA
92545
Indian Wells
CA
92210
City of Industry
CA
91748
Inglewood
CA
90302
La Habra
CA
90631
La Mesa
CA
91942
La Puente
CA
91744
Fresno
CA
93711

EPA ID
CAH111000343
CAH111000195
CAH111000968
CAL000323538
CAH111000933
CAL000452165
CAH111000541
CAL000137939
CAH111000013
CAH111001146
CAL000343591
CAL000357834
CAH111001220
CAH111000625
CAL000389111
CAH111000442
CAL000021789
CAL000357047
CAL000130085
CAH111001397
CAH111000600
CAL000303191
CAH111001422
CAH111000364
CAL000403623
CAH111000895
CAL000112252
CAL000291049
CAD044191377
CAH111001408
CAL000403287
CAL000129070
CAL000117968
CAL000353235
CAD053877940
CAR000291963
CAH111000352
CAH111001394
CAH111001367
CAH111001070
CAH111000511
CAH111001047
CAH111000149
CAH111000008
CAL000429231
CAL000344122
CAL000346357
CAL000368855
CAH111000178
CAH111000138
CAC002970776
CAD983603770
CAL000257798
CAL000233827
CAD982001323
CAH111000905
CAH111000777
CAC000833808
CAR000202937

Reporting Agency
Alameda County Environmental Health Department HHW Program
Amador County Public Works Agency
Butte County Department of Public Works
Butte County Neal Road Recycling & Waste Facility (NRRWF)
Calaveras County Department Of Public Works
Castro Valley Sanitary District
Central Contra Costa Sanitary District
Central Contra Costa Solid Waste Authority
City & County of San Francisco - Department of the Environment
City of Agoura Hills
City of Aliso Viejo
City of Anaheim
City of Avalon
City of Azusa
City of Bell Gardens
City of Benicia
City of Berkeley
City of Buellton
City of Burbank Recycle Center
City of Calabasas
City of Camarillo
City of Campbell
City of Carlsbad
City of Carpinteria
City of Chico
City of Chula Vista
City of Citrus Heights, General Services Department
City of Claremont
City of Clayton
City of Coronado
City of Covina
City Of Cupertino
City of Cypress
City of Dana Point
City of Diamond Bar
City of Dublin
City of El Cerrito
City of El Monte
City of Elk Grove
City of Escondido
City of Fairfield
City of Fillmore
City of Folsom Hazardous Materials Division
City of Fontana
City of Fortuna
City of Fresno
City Of Galt
City of Gardena
City of Glendale
City of Gridley
City of Half Moon Bay
City of Hemet
City of Indian Wells
City of Industry
City of Inglewood
City of La Habra
City of La Mesa
City of La Puente
City of Laguna Hills
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KYLE BRODOWSKI
CRYSTAL FENNEL
DONALD WATKINS
BERNIE CAMARA
KEITH QUINLAN
RAMON DEL ROSARIO
ERIKA GREENWELL
JENNIFER BROWN
ERIKA GREENWELL
DENISE MATSON
JOE LOVELACE
DANA SON
MICHAEL COLLINS
KYLE BRODOWSKI
PAUL LERNER
BEN CHERRY
ESTHER RILEA-BEATTY
PHIL GRAM
CARY FERGUS
FRANKIE RIDDLE
DONNA PLUMMER
CHAD CENTOLA
ERIN SCHATZ
JOHN L FULLER
ANTONIA GUNNER
DARRIN MORRIS
KENNY WILSON
JOE AMES
JESSE REYES
MARTHA CARDOSO
City Hall
MICHAEL TILLEY
DOUG HUSTON
DANNA MCINTOSH
DONNA SKINNER
KENNETH D MITCHELL
FELIPE ANGEL
BILL ALEXANDER
JOE REILLY
LILIAN LANE
JACKIE MACNEIL
JAMES CONWAY
BOB MRYTL
JOE LOVELACE
DEBBIE MESTAZ
RONALD LINTON
DAVID TORRES
David
IKE ANDERSON
MAIRA SIMONE
JOHN BROOKS
Joe Meyers
CONNIE DONOVAN
DEREK CRUTCHFIELD
PETER SHELLENBARGER
IVAN MORAN
CHRISTOPHER PEREZ
KABRIA HOCHBERG
Toby Wong
KEVIN BEACH

PO BOX 1768
1800 S GRAND AVE
44933 FERN AVE
7000 NATIONAL DR
1300 W LAUREL AVE
1149 S BROADWAY ST 5TH FLRMAIL STOP 944
1800 SOUTH GRAND AVE
23825 STUART RANCH RD
1800 S GRAND AVE
200 CIVIC CENTER
625 CHARLES STREET
5241 LINCOLN AVE, B4/5
905 INDUSTRIAL WAY
PO BOX 1768
530 S LAKE AVE, STE 166
1433 EASTSHORE HWY
300 N COAST HWY
2720 S 5TH AVE
1195 3RD ST, RM 101
73510 FRED WARING DR
38250 N SIERRA HWY
2501 EMBARCADERO WAY
1800 W. KATELLA AVE, STE 400
65 CIVIC AVE
901 BAILEY ROAD
636 W. MONTEREY AVE
41575 ECLECTIC ST
22112 EL PASEO
531 N GERTRUDA AVE
1733 9TH STREET
1 Main St
2005 HILLTOP CIR
2812 MEADOWVIEW RD, BLDG 1
910 CALLE NEGOCIO, STE 100
9601 RIDGEHAVEN CT, STE 320
1820 10TH STREET
5 HOLLAND, STE 119
1700 WALSH AVENUE
1955 WORKMAN MILL RD
1125 RIVER ST
810 W CHURCH ST
200 SANTA MONICA PIER
PO BOX 569
625 CHARLES STREET
2175 E 28TH ST
2929 TAPO CANYON RD
4244 SANTA ANA ST
7815 N. PALM AVE, STE 140
1000 WEBSTER STREET
301 CARL RD
2100 E THOUSAND OAKS BLVD
300 CENTENNIAL WAY
650 MERCHANT ST
555 SANTA CLARA ST
336 SANJON RD
3231 DURFEE AVE
17445 EAST RAILROAD ST
525 S HEWITT ST
1951 SOUTH RIVER ROAD
14381 OLIVE ST

Newport Beach
CA
Santa Ana
CA
Lancaster
CA
Livermore
CA
Lompoc
CA
Los Angeles
CA
Santa Ana
CA
Malibu
CA
Santa Ana
CA
Mission Viejo
CA
San Jose
CA
Commerce
CA
San Jacinto
CA
Newport Beach
CA
Pasadena
CA
Berkeley
CA
Oceanside
CA
Oroville
CA
Napa
CA
Palm Desert
CA
Palmdale
CA
Palo Alto
CA
Orange
CA
Pittsburg
CA
Pittsburg
CA
Pomona
CA
Palm Desert
CA
RANCHO SANTA MAR CA
Redondo Beach
CA
Reedley
CA
Rio Vista
CA
Roseville
CA
Sacramento
CA
San Clemente
CA
San Diego
CA
Oakland
CA
Irvine
CA
Santa Clara
CA
Whittier
CA
Santa Cruz
CA
Santa Maria
CA
Santa Monica
CA
Santa Paula
CA
San Jose
CA
Signal Hill
CA
Simi Valley
CA
South Gate
CA
Fresno
CA
Fairfield
CA
Sunnyvale
CA
THOUSAND OAKS
CA
Tustin
CA
Vacaville
CA
Vallejo
CA
Ventura
CA
El Monte
CA
CITY OF INDUSTRY CA
Los Angeles
CA
West Sacramento
CA
Westminister
CA

92658
92705
93534
94550
93436
90015
92705
90265
92705
92691
95112
90040
92582
92658
91101
94710
92054
95965
94559
92260
93550
94303
92867
94565
94565
91768
92260
92688
90277
93654
94571
95747
95832
92673
92123
94607
92618
95050
90601
95060
93454
90401
93061
95112
90755
93063
90280
93711
94533
94089
91362
92780
95688
94590
93001
91732
91748
90013
95691
92683

CAD981973431
CAH111000970
CAH111001416
CAL000352126
CAH111001442
CAH111000977
CAL000358089
CAH111001398
CAL000370547
CAH111001271
CAL000303191
CAL000399956
CAL000359387
CAD981973431
CAL000361542
CAL000317656
CAH111000852
CAH111000070
CAH111000601
CAH111000946
CAH111001126
CAH111000082
CAL000172206
CAH111000909
CAD044191377
CAD981463151
CAC002606664
CAL000383662
CAH111001424
CAL000365433
CAC002605941
CAH111001231
CAH111000776
CAH111001360
CAH111000771
CAL000319747
CAL000344600
CAH111000103
CAH111001226
CAD050515881
CAH111000114
CAH111000177
CAH111001092
CAL000303191
CAL000005385
CAH111001388
CAH111001536
CAR000202937
CAH111000511
CAL000322291
CAH111001406
CAH111001355
CAH111000366
CAH111000118
CAH111000594
CAL000368855
CAD053877940
CAL000403390
CAC001011144
CAL000025378

City of Laguna Niguel
City of Lake Forest
City of Lancaster
City of Livermore
City of Lompoc
City Of Los Angeles
City of Lynwood
City of Malibu
City of Martinez
City of Mission Viejo
City of Monte Sereno
City of Monterey Park
City of Moorpark
City of Newport Beach
City of Norwalk
City of Oakland
City of Oceanside
City of Oroville Department of Public Works
City of Oxnard
City of Palm Desert
City of Palmdale
City of Palo Alto, Department of Public Works
City of Pasadena
City of Pittsburg
City of Pleasant Hill
City of Pomona
City of Rancho Mirage
City of Rancho Santa Margarita
City of Redondo Beach
City of Reedley
City of Rio Vista
City of Roseville
City of Sacramento
City of San Clemente
City of San Diego
City of San Jose
City of San Juan Capistrano
City of Santa Clara
City of Santa Clarita
City of Santa Cruz
City of Santa Maria
City of Santa Monica
City of Santa Paula
City of Saratoga
City of Signal Hill
City of Simi Valley
City of South Gate
City of Stanton
City of Suisun City
City of Sunnyvale
City of Thousand Oaks
City of Tustin
City of Vacaville
City of Vallejo
City of Ventura
City of Vernon
City of Walnut
City of West Hollywood
City of West Sacramento
City of Westminster
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VICKI SMITH
VINCENT COLVIS
THOMAS A FAUTH
LESLIE KLINE
ADRIANA FLORES
DARIA KENT
JAMES L. PFAFF
KEN PEREIRA
MELISSA PORTER
ELIZABETH ROUAN
HIEDI WHITMAN
JEFFREY SMEDBERG
NARCISA UNTAL
JOSH SPECHT
DON SHEPPARD
CATHERINE VARGAS
TEDD WARD
AMANDA WONG-ROA
JERRI SILVA
Joe
BRENT WHITENER
JB WEST
SCOTT EAGAN
DENISE SAUCEDO
NICOLE PENA
DANIEL PEREZ
TOM VALENTINO
JARED CARTER
MICHAEL WARE
TOM STARLING
SAM CHANDLER
YVONNE GOULDEN
JUSTIN NALDER
Monterey Disposal Recovery Facility
ANTONIA GUNNER
CARY FERGUS
GINA PURIN
ROBIN MAHONEY
LISA THOMPSON
CESAR ZUNIGA
HANNAH FRANCIS
IONIE WALLACE
JOSEPH QUINONES
DARYL HARTWILL
PETER STRUCK
RAJONY CHIN
WILLIAM WORRELL
JOHN LIPPIT
BILLY PUK
JOE LOVELACE
SHARON SIMPSON
MARY JO RUST
MELISSA CUMMINS
COURTNEY SCOTT
MICHAEL DAUPHIN
JOHN ROSSI
BERONIA BENIAMINE
VWR Graphics
RACHEL ROSS-DONALDSON
JOE LOVELACE

13230 PENN ST
1300 LOVERIDGE RD
628 W 19TH ST
2220 TULARE ST, FL 6
2275 ALCAZAR ST
950 MAIDU AVE
320 N FLOWER ST, #400
10863 GOLD CENTER DR
PO BOX 129261
455 COUNTY CENTER
123 East Anapamu Street
701 OCEAN ST, RM 410
675 Texas St
2 S GREEN ST
800 S VICTORIA AVE
9505 WEST JEFFERSON BLVD
391 FRONT ST
2500 PITTSBURG ANTIOCH HWY
2850 FAIRLANE CT, BLDG C
777 N. COLUSA ST
1059 W HAWTHORNE ST
1275 MAIN ST
163 MAY ST
2700 M STREET, STE 450
PO BOX 1027
PO BOX 60
2210 MAIN ST
200 W. 4TH ST
750 POST ST
4639 BEN HUR RD
7040 N HIGHWAY 59
202 W. 4TH STREET
PO BOX 457
PO BOX 609
901 BAILEY ROAD
1195 3RD ST, RM 101
3501 CIVIC CENTER DRIVE
11476 C AVE
14310 FREDERICK ST
337 MELODY LN
2301 TECHNOLOGY PKWY
2824 EAST W ST
222 W. HOSPITALITY LN, 2ND FL
399 CHANDLER PL
600 EUCALYPTUS AVE
1810 E HAZELTON AVE
870 OSOS ST
1039 C ST
1555 BERGER DR, STE 300
625 CHARLES STREET
8491 FRUITRIDGE ROAD
101 COURTHOUSE SQUARE
305 BUTTE ST
2300 COUNTY CENTER DR, #B100
7201 PETTERSON LANE
PO BOX 348
3800 CORNUCOPIA WAY, STE C
342 HARBOR WAY
20000 PLYMIRE RD
625 CHARLES STREET
PO BOX 98

Whittier
Pittsburg
Costa Mesa
Fresno
Los Angeles
Nevada City
Santa Ana
Rancho Cordova
San Diego
Redwood City
Santa Barbara
Santa Cruz
Fairfield
Sonora
Ventura
Culver City
Crescent City
Antioch
Placerville
Willows
Eureka
El Centro
Bishop
Bakersfield
Hanford
Ukiah
Susanville
Madera
San Francisco
Mariposa
Merced
Alturas
Bridgeport
Marina
Pittsburg
Napa
San Rafael
Auburn
Moreno Valley
Salinas
Hollister
San Bernardino
San Bernardino
San Bernardino
Vista
Stockton
San Luis Obispo
San Rafael
San Jose
San Jose
Sacramento
Downieville
Yreka
Santa Rosa
Paramount
South San Francisco
Modesto
South San Francisco
Red Bluff
San Jose

CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

90602
94565
92627
93721
90033
95959
92703
95670
92112
94063
93101
95060
94533
95370
93009
90232
95531
94509
95667
95988
95501
92243
93514
93301
93232
95482
96130
93637
94109
95338
95340
96101
93517
93933
94565
94559
94903
95603
92553
93901
95023
92415
92415
92408
92084
95205
93401
94901
95112
95112
95826
95936
96069
95403
90723
94080
95358
94080
96080
95112

CAD981664576
CAL000137939
CAH111001296
CAH111001392
CAH111001024
CAH111001064
CAH111000023
CAL000112252
CAH111000846
CAH111001158
CAH111000469
CAH111000015
CAH111001001
CAH111001317
CAH111000742
CAL000047237
CAH111000605
CAH111000556
CAH111000472
CAH111000691
CAH111001285
CAH111000942
CAD981576556
CAH111000203
CAD983664442
CAD982359499
CAH111001141
CAH111001233
CAL000383860
CAH111000386
CAH111001327
CAH111000406
CAH111001035
CAH111000140
CAD044191377
CAH111000601
CAH111000163
CAH111000281
CAH111001278
CAH111001104
CAH111001098
CAH111001289
CAD982485716
CAH111000632
CAH111000679
CAL000289578
CAH111000544
CAH111001375
CAH111001315
CAL000303191
CAD981388952
CAH777001881
CAH111001218
CAH111000690
CAL000130029
CAL000206106
CAH111000115
CAL000023965
CAH111000889
CAL000303191

City of Whittier
Contra Costa County, Department of Conservation & Development
Costa Mesa Sanitary District
County of Fresno, Public Works & Planning Department, Resources Division
County of Los Angeles Department of Public Works
County of Nevada
County of Orange, OC Waste & Recycling
County of Sacramento Department of Waste Management & Recycling
County of San Diego - Department of Environmental Health
County of San Mateo
County of Santa Barbara, Public Works Department, Resource Recovery & Wa
County of Santa Cruz
County of Solano
County of Tuolumne
County of Ventura Integrated Waste Management Division
Culver City
Del Norte Solid Waste Management Authority
Delta Diablo Sanitation District
El Dorado County Environmental Management
Glenn County Waste Management Regional Agency
Humboldt Waste Management Authority
Imperial Valley Resource Management Agency
Inyo County Integrated Waste Management
Kern County Public Works
Kings Waste & Recycling Authority
Lake County
Lassen Regional Solid Waste Management Authority
Madera County Department of Engineering and General Services
Marin County Public Works
Mariposa County
Merced County Regional Waste Management Authority
Modoc County
Mono County
Monterey Regional Waste Management District
Mt View Sanitary District
Napa-Vallejo Waste Management Authority
Novato Sanitary District
Placer County
Riverside County Department of Waste Resources
Salinas Valley Solid Waste Authority
San Benito County Integrated Waste Management Regional Agency
San Bernardino County
San Bernardino County Department of Public Works
San Bernardino Municipal Water Department
San Diego Regional Solid Waste Association
San Joaquin County
San Luis Obispo County Integrated Waste Management Authority
San Rafael Fire Department/Marin County
Santa Clara County
Santa Clara County District West
Shasta County Department of Resource Management
Sierra County Regional Agency
Siskiyou County Department of General Services
Sonoma County Waste Management Agency
South Bayside Waste Management Authority / Rethink Waste
South San Francisco
Stanislaus County Department of Environmental Resources
Tamalpais Community Services District
Tehama County/city of Red Bluff Landfill Management Agency
Town of Los Gatos
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ALBERT MCGREEHAN
BARBARA RAPINAC
JOEL MARTENS
Amanda Griffis
PETER HOLTZCLAW
DEANNA SEAMAN
MICHAEL ROCK
PABLO CURIEL

5555 SKYWAY
PO BOX 2700
5957 S. MOONEY BLVD
1195 3RD ST, STE 101
3220 BLUME DR, STE 198
11476 C AVE
600 A STREET
134 BURNS DR

Paradise
Weaverville
Visalia
Napa
Richmond
Auburn
Davis
Yuba City

CA
CA
CA
CA
CA
CA
CA
CA

95969
96093
93277
94559
94806
95603
95616
95991

CAH111001286
CAH111001208
CAH111000101
CAH111001510
CAH111000720
CAH111000289
CAH111000176
CAH111000079

Town of Paradise Community Development
Trinity County Solid Waste
Tulare County Environmental Health
Upper Valley Waste Management Agency
West Contra Costa Integrated Waste Management Authority
Western Placer Waste Management Authority
Yolo County
Yuba-Sutter Regional Waste Management Authority

Appendix S – List of Allied Associations
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List of Allied Associations that Received TWW Recourses











































American Wood Protection Association
Agricultural Council of California
Auto Care Association
Bay Planning Coalition
BNSF Railway
Calchamber
California Association of Harbor Masters and Port Captains
California Association of Winegrape Growers
California Automotive Wholesalers' Association
California Biomass Energy Alliance
California Builders Alliance
California Building Industry Association
California Cattlemen's Association
California Farm Bureau
California Farm Bureau Federation
California Forestry Association
California Fresh Fruit Association
California Landscape Contractors Association
California Manufacturers & Technology Association
California Product Stewardship Council
California Retailers Association
California Short Line Railroad Association
California State Association of Counties
Chemical Industry Council of California
Contractors Association of Truckee Tahoe
Intermountain Roundwood Association
League of California Cities
Marine Recreation Association
North American Deck & Railing Association
North American Wood Pole Council
National Marine Manufacturers Association
Nevada County Contractors Association
North Coast Builders Exchange
Northern California Engineering Contractors Association
Railway Tie Association
Rural County Representatives of California
Sacramento Regional Builders Exchange
Santa Barbara Contractors Association
Southeastern Lumber Manufacturers Association
Southern Pressure Treaters Association
Treated Wood Council
Union Pacific Railroad
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United Contractors
West Coast Lumber & Building Material Association
Wine Institute
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Appendix T – Press Release: California Renews Safe Disposal of Treated
Wood Waste in State
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FOR IMMEDIATE RELEASE
Prepared Sept. 2, 2021
Contact: Ryan Pessah, 619-889-1666
CALIFORNIA RENEWS SAFE DISPOSAL
OF TREATED WOOD WASTE IN STATE
SACRAMENTO, Calif. – Californians, agriculture industry, local governments and businesses now
have more options to easily dispose of treated wood waste with the passage of recent legislation.
California Governor Gavin Newsom signed Assembly Bill 332 into law on Aug. 31 after it was
approved unanimously by the California Legislature. The bill had an urgency clause, permitting it to go into
effect immediately. AB 332 statutorily incorporates the former Alternative Management Standards (AMS) for
Treated Wood Waste, which allowed preservative treated wood waste to be disposed in the composite lined
portion of an approved solid waste landfill.
“The passage of AB 332 is a huge win for homeowners, contractors, builders, environmentalists and our
infrastructure,” said Dallin Brooks, executive director of Western Wood Preservers Institute (WWPI). “The
broad support for this bill reaffirms treated wood waste can safely be disposed while providing environmental
benefits.”
The AMS had been in effect for nearly 15 years before the program expired on Jan. 1, 2021, creating
significant difficulties for everyone needing to dispose of preserved wood. As a result, for the first three months
of 2021, the disposal of treated wood was only authorized at a hazardous waste landfill. In March, the
California Dept. of Toxic Substance Control (DTSC) created a variance program where those disposing of
treated wood could purchase variances allowing disposal in approved composite-lined landfills per the
provisions of the AMS.
With the adoption of AB 332, all treated wood waste variances become inoperative and are no longer in
effect. However, this should not be an issue as the new law creates more disposal options with previously
approved handling provisions. For further information on the disposal of treated wood waste going forward,
visit the DTSC website at https://dtsc.ca.gov/toxics-in-products/treated-wood-waste/.
Brooks credited the passage of the bill to an extensive industry coalition, which included wood
preservers, local jurisdictions, waste haulers, contractors, building material distributors, agricultural associations
and environmentalists, as well as many other affiliated industries. “We showed over the past two decades a
proven record of responsibly and safely disposing of treated wood in a way that protects the environment while
allowing for simple compliance. We’re pleased that legislators and the governor agreed the AMS is the wisest
way to dispose of treated wood at the end of its service,” said Brooks.
-moreAppendices
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CALIFORNIA RENEWS SAFE DISPOSAL OF TREATED WOOD WASTE
Page 2
WWPI will be working with stakeholders such as DTSC, landfills, transfer stations and haulers to
provide a smooth reimplementation of disposal options and offer disposal handling education. For questions
about the implementation of AB 332, contact WWPI’s Director of Government Relations Ryan Pessah at
ryan@wwpi.org.
WWPI represents preserved wood product producers, chemical manufacturers, wood manufacturers and
others serving the wood infrastructure and building industry throughout western North America. For nearly 75
years, WWPI has provided assistance to legislative, regulatory, building codes and preserved wood production
aimed at sustaining healthy forests and ensuring critical infrastructure is safe.
# # #
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Appendix V – Forest Resources Association: Carbon Neutral Forest
Based Biomass
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FOR IMMEDIATE RELEASE
Prepared Oct. 11, 2021
Contact: Ryan Pessah, 619-889-1666
CALIFORNIA UPDATES LIST OF STATE LANDFILLS
ACCEPTING TREATED WOOD WASTE, REPORTS WWPI
SACRAMENTO, Calif. – California homeowners, contractors and others now can easily find landfills
that will accept preservative-treated wood waste, according to Western Wood Preservers Institute (WWPI). The
updated list of landfills is the result of recently passed legislation advocated by WWPI to allow more disposal
options.
In all, 48 landfills throughout the state have been authorized the accept treated wood waste, such as old
deck boards, treated framing lumber, wood posts and fencing boards. The list is available online on the
California Water Boards website and can be viewed at https://wwpi.info/CalTWWLandfills. The list is
organized by county and includes website links, where available, to each landfill.
The bill, Assembly Bill 332, statutorily incorporates the former Alternative Management Standards, or
AMS for Treated Wood Waste, which had been in use for some 15 years. Those standards allowed preservativetreated wood waste to be disposed in the composite lined portion of approved Class III solid waste landfills. The
bill was championed by Assemblymember Bill Quirk of Hayward, Calif. The bill received broad bipartisan
support and was signed into law on Aug. 31.
Legislative efforts to extend the AMS failed late last year and the disposal standards expired on
Jan. 1, 2021. As a result, Californians faced significant difficulties in disposing treated wood, as disposal was
only permitted in a single hazardous waste landfill operating in the state.
In March, the California Dept. of Toxic Substances Control (DTSC) created a variance program where
those disposing treated wood could purchase variances allowing disposal in approved composite-lined landfills.
Those treated wood waste variances become inoperative with the new law and are no longer in effect.
The updated standards outline specific responsibilities for handling treated wood waste prior to disposal
in an approved landfill. For example, treated wood waste must be stored off the ground on blocks and must be
covered to prevent runoff from precipitation. It can only be accumulated for storage for no longer than 90 days,
unless stored on a containment pad which allows storage up to 180 days. Treated wood waste stored in a
container or storage building can be accumulated for up to a year.
Treated wood waste cannot be burned or comingled with other wood waste. The collection of treated
wood waste must be clearly labeled and visible for inspection. Full details on the handling requirements are
available on the DTSC website at https://dtsc.ca.gov/toxics-in-products/treated-wood-waste/.
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CALIFORNIA UPDATES LANDFILLS LIST FOR TREATED WOOD WASTE
Page 2
Western Wood Preservers Institute (WWPI) is working with DTSC, landfills and other state agencies to
develop training materials to educate users on requirements for treated wood waste disposal. Fact sheets and
training materials will be available on the DTSC website and WWPI’s website https://www.PreservedWood.org
once they are developed.
WWPI represents preserved wood product producers, chemical manufacturers, wood manufacturers and
others serving the wood infrastructure and building industry throughout western North America. For nearly 75
years, WWPI has provides assistance to legislative, regulatory, building codes and preserved wood production
aimed at sustaining healthy forests and ensuring critical infrastructure is safe.
# # #
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Appendix W – U.S. Energy Information Administration: Biomass
Explained
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Why FRA Supports
Biomass Carbon Neutrality
September 2021
Why Carbon
Neutrality Matters:
 The concept of
biomass carbon
neutrality,
recognized as
scientifically valid
around the world, is
the bedrock of the
forest products
industry’s
sustainability claims.
 Regulatory
uncertainty around
how or whether
carbon emissions
from biomass
combustion will be
counted threatens
the viability of the
forestry, forest
products and
bioenergy sectors.
 Well-managed
forestlands provide
clean air, forest
products, and
bioenergy. This
cycle is repeated
through renewal of
forestlands that are
more abundant in
the U.S. than in
1952.
 Carbon storage in
the U.S. has
increased annually
over the last 30
years.

The concept of biomass carbon neutrality (net zero carbon
emissions) is grounded in the fact that carbon emissions from biomass combustion
are fully offset by working forest landscapes. These landscapes continually absorb carbon dioxide
from the atmosphere, release oxygen, and store carbon in the products manufactured from active
forest management. A balance of young, intermediate, and mature forests is needed to address
climate change effectively. Younger forests are more efficient at sequestering CO2, while older
forests store more carbon. Through forest management operations, biomass is produced, which,
when utilized, creates markets and provides economic activity for rural economies. Biomass is
used for energy to heat homes and to generate electricity. Because of the ongoing efforts of the
forest products sector, there are more trees in the U.S. today than there were in 1952, and more
tons of carbon stored in forests. The forest industry’s commitment to sustainability, growing, and
maintaining healthy forests will ensure that the cycle of tree growth, harvest, and replanting will
maintain healthy, viable forests into the future.
The carbon-neutral nature of biomass harvested from sustainably managed forests has been
recognized repeatedly by studies, government agencies, institutions, legislation, and rules around
the world, including guidance from the United Nations (UN) Intergovernmental Panel on Climate
Change (IPCC) and the reporting protocols of the UN Framework Convention on Climate Change.

Request:
❖ Maintain existing statutory directive that federal agencies
recognize the carbon neutrality of forest-based biomass in
any final FY 2022 appropriations legislation.
FRA strongly supports a provision originally enacted as part of the Consolidated
Appropriations Act of 2017, that directs the Environmental Protection Agency, the Department
of Energy, and the Department of Agriculture to implement a coordinated policy that fully
reflects the carbon-neutral nature of forest-based biomass fuels and energy. Codifying the
concept of biomass carbon neutrality was a significant victory for every link in the biomass
value chain. However, since the biomass provision was included in an appropriations
measure, the language is in jeopardy of expiring if it is not explicitly reauthorized. With this in
mind, FRA respectfully requests support for legislative language reauthorizing the biomass
provision for fiscal year 2022.

About FRA:
The Forest Resources Association (FRA) represents the interests of nearly 320 organizations
and businesses in the forest products industry. Our members include forest landowners,
suppliers, consuming mills, associated businesses, and state forestry associations.
The Mission of FRA is to promote the interests of its members in the economic, efficient, and
sustainable use of forest resources to meet the needs of the wood fiber supply chain through
private enterprise. FRA members are represented in 49 states and 377 congressional districts.
For more information, please contact:
• Deb Hawkinson, FRA President, 202-296-3937 or dhawkinson@forestresources.org
• Tim O’Hara, FRA Vice President, Government Affairs, 218-390-7965 or
tohara@forestresources.org
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4/26/22, 12:39 PM

Biomass and the environment - U.S. Energy Information Administration (EIA)

BIOMASS EXPLAINED

BIOMASS AND THE ENVIRONMENT
BASICS

Using biomass for energy has positive and negative effects
Biomass and biofuels made from biomass are alternative energy sources to fossil fuels—coal, petroleum, and natural gas. Burning
either fossil fuels or biomass releases carbon dioxide (CO2), a greenhouse gas. However, the plants that are the source of biomass
for energy capture almost the same amount of CO2 through photosynthesis while growing as is released when biomass is burned,
which can make biomass a carbon-neutral energy source.1

Burning wood
Using wood, wood pellets, and charcoal for heating and cooking can replace fossil fuels and may result in lower CO2 emissions
overall. Wood can be harvested from forests, from woodlots that have to be thinned, or from urban trees that fall down or have to
be cut down.
Wood smoke contains harmful pollutants such as carbon monoxide and particulate matter. Modern wood-burning stoves, pellet
stoves, and fireplace inserts can reduce the amount of particulates from burning wood. Wood and charcoal are major cooking and
heating fuels in poor countries, but if people harvest the wood faster than trees can grow, it causes deforestation. Planting fastgrowing trees for fuel and using fuel-efficient cooking stoves can help slow deforestation and improve the environment.

Switchgrass

growing on a test plot for biomass production

Source: Wikimedia Commons
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Biomass and the environment - U.S. Energy Information Administration (EIA)

Burning municipal solid waste (MSW) or wood waste
Burning municipal solid waste (MSW), or garbage, in waste-to-energy plants could result in less waste buried in landfills. On the
other hand, burning garbage produces air pollution and releases the chemicals and substances in the waste into the air. Some of
these chemicals, which are mostly related to the combustion of non-biomass materials in garbage, can be hazardous to people
and the environment if they are not properly controlled.
The U.S. Environmental Protection Agency (EPA) applies strict environmental rules to waste-to-energy plants , which require

waste-to-energy plants to use air pollution control devices such as scrubbers, fabric filters, and electrostatic precipitators to capture
air pollutants.
Scrubbers clean emissions from waste-to-energy facilities by spraying a liquid into the combustion gases to neutralize the acids
present in the stream of emissions. Fabric filters and electrostatic precipitators also remove particles from the combustion gases.
The particles—called fly ash—are then mixed with the ash that is removed from the bottom of the waste-to-energy furnace.
A waste-to-energy furnace burns at high temperatures (1,800°F to 2,000°F), which break down the chemicals in MSW into simpler,
less harmful compounds.

Disposing ash from waste-to-energy plants
Ash from waste-to-energy plants can contain high concentrations of various metals that were present in the original waste. Textile
dyes, printing inks, and ceramics, for example, may contain lead and cadmium.
Separating waste before burning can solve part of the problem. Because batteries are the largest source of lead and cadmium in
municipal waste, they should not be included in regular trash. Florescent light bulbs should also not be put in regular trash because
they contain small amounts of mercury.
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Biomass and the environment - U.S. Energy Information Administration (EIA)

The EPA tests ash from waste-to-energy plants to make sure that it is not hazardous. The test looks for chemicals and metals that
could contaminate ground water. Some MSW landfills use ash that is considered safe as a cover layer for their landfills, and some
MSW ash is used to make concrete blocks and bricks.

Collecting landfill gas or biogas
Biogas forms as a result of biological processes in sewage treatment plants, waste landfills, and livestock manure management
systems. Biogas is composed mainly of methane (a greenhouse gas) and CO2. Many facilities that produce biogas capture it and
burn the methane for heat or to generate electricity. This electricity is considered renewable and, in many states, contributes to
meeting state renewable portfolio standards (RPS). This electricity may replace electricity generation from fossil fuels and can
result in a net reduction in CO2 emissions. Burning methane produces CO2, but because methane is a stronger greenhouse gas
than CO2, the overall greenhouse effect is lower.

Biofuels
Biofuels are generally cleaner burning than petroleum fuels made from crude oil, but production and use of biofuels do have effects
on the environment. Biofuels may be considered carbon-neutral because the plants that are used to make biofuels (such as corn
and sugarcane for ethanol and soy beans and oil palm trees for biodiesel) absorb CO2 as they grow and may offset the CO2
emissions when biofuels are produced and burned.
1

See Note 2: Accounting for carbon dioxide emissions from biomass energy combustion in the Environment section note of the

Monthly Energy Review.
Last updated: December 7, 2021
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Appendix X – Recycling Waste Treated Wood Biomass as Fuel; An
Environmentally Responsible Option
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RECYCLING WASTE TREATED WOOD AS FUEL;
AN ENVIRONMENTALLY RESPONSIBLE OPTION
Stephen Smith, P.E.
April 2005
States and regulatory agencies should encourage the use of used, waste treated wood as fuel in
properly permitted and operated industrial boilers, furnaces, waste-to-energy facilities, or
incinerators to enhance U.S. energy independence and environmental quality. Waste treated
wood should be regulated like other potential fuels through the use of facility operating permits.
Where facilities are judged by the permitting regulators to have adequate combustion and
emission control equipment, treated wood should be allowed as fuel in accordance with those
applicable permit requirements. The option of recycling waste treated wood for energy recovery
should be preserved.
Over the last few years, several states have proposed legislation that is intended to promote the
use of renewable energy sources, including wood biomass, byproduct, or waste. On some
occasions, these have included terms that exclude waste treated wood from such use. Such
restrictions would force disposal of waste treated wood to landfills. Such terms are unnecessary
and counter-productive. The main issues brought by opponents of beneficial recycling of used
treated wood include air pollutant emissions, disposal of ash, resource conservation, and green
house gas emissions.
1) Emissions from the burning of treated wood can be controlled properly with
available air pollution control equipment.
There is nothing in treated wood that is not already in other fuels, particularly in coal or
municipal solid waste. Consider creosote treated wood. Creosote is derived from coal.
Emissions from creosote treated wood would be expected to be cleaner than coal burning
because the fuel is a mixture of coal oil and wood. Concerning pentachlorophenol treated wood,
there are a number of chlorinated hydrocarbons in municipal waste, such as PVC and other
plastics, that present the same emission concerns as would apply to pentachlorophenol treated
wood. Arsenic is present in coal and can be removed by such equipment as wet scrubbers.
Chrome and copper are present in municipal waste, such as from used cans, glass, and film. The
chemicals used in treated wood present no unusual challenges for emission control equipment.
Thus, the proper way to deal with treated wood, as with any other potential fuel, is through the
permitting process. Permits must address potential emission constituents and require appropriate
controls.
Treated wood has been and is now being burned in permitted industrial boilers and cogeneration
facilities. Stack emission tests at facilities burning used treated wood have demonstrated
destruction/removal efficiencies (DREs) in the range of 99.99% for the primary organic
preservative constituents resulting in emissions as clean as or better than when burning only
untreated wood fuel. The ability of industrial combustion facilities to effectively combust the
organic wood preservatives in waste treated wood is proven.
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Other potential energy conversion methods that may not involve direct combustion, such as
gasification, may also be able to safely handle the chemicals of treated wood. Integrated
Gasification Combined Cycle (IGCC) technology now under development for conversion of coal
to electricity may be perfectly suited for treated wood waste. Unwanted contaminants will
remain with the char waste or may be cleaned from the gas prior to combustion in a gas turbine
so that very low emissions will result.
Finally, prohibiting the use of treated wood may cause larger waste streams of construction and
demolition waste to be rejected due to the small fraction of treated wood and the high cost of
separation. Wood waste, treated and untreated, can be problematic for landfills because its form
(long, stiff, sometimes sharp pieces), low density, and large volume. Forcing more waste to
landfills is not environmentally sound.
Air quality can best be protected through effective permitting, monitoring, and enforcement of
combustion and other emission sources under existing air pollution control authority, not by
simply eliminating waste treated wood from being a potential energy source. Rather than
restricting the use of treated wood or other potential fuels, legislation promoting biomass use
should include provisions, such as “Facilities that use biomass based fuel, including
construction or demolition debris, wood byproducts, agricultural products, waste treated wood,
or other residential or industrial waste, shall obtain and comply with appropriate air pollution
control operating permits.”
(2) Ash resulting from burning treated wood requires no extra disposal expenditures.
Like emission controls, requirements for handling ash should be subject to appropriate permit
requirements rather than overly broad legislation. Since the organic chemicals, such as creosote
or pentachlorophenol, will be destroyed by combustion, this issue only applies to the metal
containing treatments, such as CCA treated wood. The same metals are present in coal and
municipal waste at various levels. Whether the metals would be leachable from the ash would
depend on several variables, including the actual fuel mixture and the combustion equipment.
Facilities generating ash must dispose of the ash at their own site or at commercial disposal sites
that are operated in accordance with site and waste specific permit provisions that protect the
environment. Legislation to prohibit reuse of waste treated wood as fuel would be a
counterproductive, unnecessary restriction.
(3) Conserve resources
After treated wood has completed its normal product life cycle as a pole, tie, or deck, it still is a
potentially valuable energy resource. Use of used treated wood as fuel presents a win-win
situation. The last owner of the product may be able to sell the wood or, at least, can avoid the
cost and/or potential liability of disposal. The fuel user obtains a good quality fuel at a
competitive price. The public benefits by minimizing use of valuable landfill space, not needing
to develop new landfills, importing less fuel, emitting less pollution, and obtaining competitively
priced electric power. As fuel, used treated wood offers approximately 6,000 BTU/pound.
Every two tons of treated wood used to generate electricity will replace approximately one ton of
coal or 90 gallons of oil. For every utility pole that is recycled for energy, about 33 gallons of oil
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are saved1. Encouraging, or at least allowing, use of treated wood for fuel will help to conserve
natural resources.
(4) Greenhouse Gases
Any use of carbon-based fuel will result in production of carbon dioxide (CO2), including the
food we all consume. Combustion of wood fuel will produce CO2 at levels similar to competing
fuels. The difference is that wood fuel is a renewable energy source and that the CO2 was
previously removed from the atmosphere by the trees producing the wood. This is part of the
natural carbon cycle. If the same wood was left to rot or burn in the forest rather than being
harvested or if the waste treated wood eventually degrades in a landfill, the same CO2 would be
emitted. As new trees are grown, the CO2 will again be incorporated into wood tissue. The life
cycle of wood products, from production, use, burning, and replacement is carbon neutral and, as
such, should be encouraged by public policy.
Conclusion
Waste treated wood can be and is being used safely and economically as fuel to generate heat
and power. Facility operating permits can and do address the potential risks from burning waste
treated wood and other fuels using sound science and existing regulatory authority. Efforts by
legislators or regulators to broadly prohibit the use of waste treated wood as fuel are misguided
and counter to U.S. goals for energy independence and environmental protection. Legislators
should not restrict the use of treated wood as fuel in appropriate energy recovery facilities.
Legislators should preserve the environmentally responsible option of recycling waste treated
wood for energy recovery.

For more information, contact:
Stephen Smith
Phone: (406)449-6216
Email: stephentsmith@earthlink.net
[Revised 10May2022 - stephen@stephensmithconsulting.com]
Stephen Smith Consulting—Stephen Smith, P.E. offers engineering and environmental
consulting to businesses in forestry, wood preserving, natural resources, and manufacturing
sectors. Mr. Smith has extensive experience in plant engineering and problem solving,
environmental management and permitting, operations, project management, risk assessment,
boilers and combustion systems, and regulatory affairs.

1

Assuming typical utility pole is class 4-40 foot long with 21.2 cubic feet at 35 pounds per cubic foot and 6,000
BTU per pound and oil at 135,000 BTU per gallon.
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Specifiers Guide

Best Management Practices
For the use of preserved wood in aquatic and sensitive environments

Developed for the U.S. and Canada by:
Western Wood Preservers Institute • Southern Pressure Treaters’ Association
Council
Products Association • Wood Preservation Canada • Creosote
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ABOUT THE GUIDE
This guide and the companion Produc on Guide - Best Management Prac ces For the Use of
Preserved Wood In Aqua c and Sensi ve Environments were developed for the U.S. and Canada
though an industry consensus process by Western Wood Preservers Ins tute (WWPI), Southern
Pressure Treaters’ Associa on (SPTA), Southern Forest Products Associa on (SFPA), Wood
Preserva on Canada (WPC) and the Creosote Council.
The BMP Mark and responsibility for registering qualiﬁed wood treaters are held by
Western Wood Preservers Ins tute, 12503 SE Mill Plain Blvd., Suite 205, Vancouver, WA 98684,
phone 360-693-9958, email info@preservedwood.org.
DISCLAIMER
Western Wood Preservers Ins tute, Southern Pressure Treaters’ Associa on, Southern Forest
Products Associa on, Wood Preserva on Canada and the Creosote Council believe the
informa on contained in this publica on to be based on up-to-date scien ﬁc and economic
informa on and is intended for general informa onal purposes. In furnishing this informa on, the
associa ons make no warranty or representa on, either expressed or implied, as to the reliability
or accuracy of such informa on; nor do the associa ons assume any liability resul ng from use
of or reliance upon the informa on by any party. This publica on should not be construed as a
speciﬁc endorsement or warranty, direct or implied, of preserved wood products or preserva ves
in terms of performance, environmental impact or safety. The informa on contained herein
should not be construed as a recommenda on to violate any federal, provincial, state or
municipal law, rule or regula on, and any party using or producing pressure treated wood
products should review all such laws, rules or regula ons prior to using or producing preserva ve
treated wood products.
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Chapter 1: The Importance of Best Management Prac ces
Introduc on
Protec on of water quality and the diversity of life forms found in lakes, streams,
estuaries, bays and wetland environments of North America is a goal and responsibility
shared by everyone. An endless list of ac vi es can impact these environments:
storm water that runs oﬀ streets, exhaust from boats and cars, municipal and industry
discharges, and construc on of homes, docks and piers. It is everyone’s responsibility to
maintain the quality of our treasured resources.
Pressure treated preserved wood is a building material widely used to construct piers,
docks, buildings, walks and decks used in or over aqua c and wetland environments.
The preserved wood products industry is commi ed to assuring its products are
manufactured and installed in a responsible manner that minimizes any poten al for
adverse impacts to these important environments.
Western Wood Preservers Ins tute (WWPI), Southern Pressure Treaters’ Associa on
(SPTA), Southern Forest Products Associa on (SFPA), Wood Preserva on Canada
(WPC) and the Creosote Council are the Suppor ng Organiza ons who have developed
and encouraged the use of these Best Management Prac ces (BMPs) for preserved
wood used in aqua c and wetland environments. These BMPs are based on research
conducted through the Oregon State University Environmental Performance of Treated
Wood Coopera ve (EPTW) at eptw.forestry.oregonstate.edu.

What are Best Management Prac ces (BMPs)?
BMPs are recommended guidelines for the produc on and installa on of preserved
wood products des ned for use in, near or over water. The guidelines were developed
by the Suppor ng Organiza ons through a consensus process, based on research and a
core philosophy of chemical minimiza on.
Both environmental and economic concerns support the goal of placing enough
preserva ve into a product to provide protec on while limi ng the amount
of preserva ve used to just above the required standard minimum. This,
in turn, reduces the amount poten ally available for movement into the
environment while providing the necessary protec on.

Speciﬁca on Considera ons
There are a variety of preserva ve systems and preserved wood products
approved for use in or above aqua c and wetland environments. The ﬁrst
step in specifying a par cular treatment is to ensure the preserva ve is
approved for the intended applica on through the U.S. Environmental
Protec on Agency (EPA) and Canadian Pest Management Regulatory
Agency (PMRA) registra on and/or review process. These government
agencies establish the legal parameters for use of wood preserva ves.
To meet any BMP guideline a treatment must comply with any restric ons
deﬁned by the agencies. The common goal of using the BMPs is to
produce products having eﬀec ve levels of protec on with minimum
environmental impact by limi ng the poten al for migra on or leaching of
the preserva ve chemicals from the preserved wood products.
The second step in specifying involves the applica on of the appropriate
product standard from the Use Category System developed and maintained
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by the American Wood Protec on Associa on (AWPA) or Canadian Standards
Associa on (CSA). Standards published by these associa ons establish the minimum
amount of chemical (reten on) and depth of injec on (penetra on) needed to assure
eﬀec ve performance against decay or other wood destroying organisms.
The BMPs for trea ng processes are separate from and in addi on to the product
standards. There is a shared responsibility between the speciﬁer and treater to meet the
goal of minimizing the migra on of the trea ng chemicals into the environment.

Environmental Assessment Modelling
The preserved wood industry has developed computer models to predict the
environmental impact for any project. These models are based on research into
preserva ve loss from BMP-treated wood products, coupled with site-speciﬁc
environmental data such as water current speeds and background levels of metals and
organics.
An online Environmental Assessment Modelling Tool (wwpi.forestry.oregonstate.edu) is
available to evaluate structures above and below water built with wood treated with
11 of the most commonly used preserva ves. The model has been peer-reviewed,
ﬁeld tested and proven to protect the environment. It is accepted for use by the U.S.
Forest Service, Bureau of Land Managment, U.S. Park Service, Na onal Oceanic and
Atmospheric Administra on, Environment Canada and the Canadian Department of
Fisheries & Oceans, as well as a host of local and state regulatory agencies.

BMP Applicability
BMPs are applicable to product processes and species produced in the United States
and Canada. Specifying BMPs may result in longer produc on me, addi onal cost and
sourcing constraints in mee ng the produc on and quality assurance guidelines.
A user or permit regulator should speciﬁcally require compliance with BMPs where it is
determined there is a suﬃcient need or jus ﬁca on. BMPs are intended for preserved
wood products used in aqua c and wetland environments. They may not be necessary
for preserved wood applica ons in a non-aqua c or wetland area.
NOTE: While BMPs can apply to products produced in the U.S. and Canada, there are
some slight diﬀerences in product standards established by AWPA for the U.S. market
and CSA for Canada.

BMP Product Produc on Systems
The material prepara on, treatment and post treatment procedures and technologies
for achieving the BMP objec ves vary among preserva ves and individual trea ng
plants. A trea ng plant may choose to produce some or all products in compliance
with produc on BMPs or a purchaser may specify compliance with BMPs in a par cular
purchase agreement.
In either case, compliance with produc on BMPs for products that are designated for
use in aqua c or wetland environments is the responsibility of the trea ng ﬁrm. The
required BMP processes for trea ng wood products with the selected preserva ves are
detailed in a separate publica on, Produc on Guide – Best Management Prac ces For
the Use of Preserved Wood In Aqua c and Sensi ve Environments, available at
www.PreservedWood.org.
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BMP Quality Assurance
Quality oversight and inspec on to assure compliance with produc on standards is
important in any manufacturing process. For BMPs this is accomplished at two levels:
internal quality control at the produc on level; and inspec on with cer ﬁca on by an
independent third party agency.
In-plant quality assurance inspec on standards and procedures are detailed in the
Produc on Guide – Best Management Prac ces For the Use of Preserved Wood In
Aqua c and Sensi ve Environments available at www.PreservedWood.org. Trea ng
plants agree to adhere to these procedures when producing BMP products.
A speciﬁca on for BMPs is not complete or accurate unless it includes a requirement
for independent third party inspec on by an accredited agency, and cer ﬁca on
documented by either the BMP Mark or a le er issued by the agency cer fying
inspec on and compliance.
Virtually all sawn preserved wood treated under the AWPA standards is inspected by
agencies accredited by the American Lumber Standard Commi ee, Inc. (ALSC). Since
BMP requirements are outside AWPA and CSA standards, ALSC does not accredit BMP
inspec ons. However, those preserved wood inspec on agencies accredited by ALSC are
the most qualiﬁed to apply the BMP inspec on guidelines and determine compliance.
For pilings and poles, agencies authorized through the Rural U lity Services (RUS) may
conduct inspec ons for BMP compliance.
Agencies accredited by ALSC or authorized by RUS are the only inspec on ﬁrms accepted
for third-party inspec on within the BMP Mark Program.

BMP User Responsibili es
Achieving the shared goal of BMPs cannot be accomplished unless the product user
follows the appropriate guidelines regarding transporta on, handling, inspec on,
storage, installa on, demoli on, maintenance and disposal of the product. These
recommended guidelines are detailed in Chapter 4 of this document.
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Chapter 2: Guide to Selec on, Speciﬁca on and Quality Assurance
Preserva ve Selec on
A key step in designing a project in an aqua c or wetland environment is the
speciﬁca on of the preserved wood to be used. There are a variety of preserved wood
products available for use in and/or above water, depending upon the intended use,
species, required performance and environmental condi ons.
The speciﬁer should carefully consider the op ons in terms of required reten on levels
(AWPA or CSA standards) as well as poten al environmental impacts. The industry treats
only with preserva ve chemicals registered for the speciﬁc uses by federal, provincial or
state agencies.
The most common products addressed by this document are those treated with the
following preserva ves:
•

ACQ (Alkaline Copper Quaternary)

•

ACZA (Ammoniacal Copper Zinc Arsenate)

•

CA-B & CA-C (Copper Azole)

•

MCA (Micronized Copper Azole)

•

CCA (Chromated Copper Arsenate)

•

EL2 (DCOI/Imidacloprid/Stabilizer)

•

PTI (Propiconazole/Tebuconazole/Imidacloprid)

•

Creosote

•

CuN (Copper Naphthenate)

•

Penta (Pentachlorophenol)

Performance
The purpose of preserving wood products is to provide protec on from decay fungi
and other wood-destroying organisms, thus extending the useful life and structural
performance of the material.
The appropriate applica ons of each product, the minimum penetra on and the
minimum reten on (amount of preserva ve) are established by the AWPA in its Use
Category System or by the CSA 080 Standards. These standards delineate the various
limita ons and results of product treatment.

Environmental and Aesthe c Considera ons
In designing a project, one needs to consider the characteris cs of various preserved
wood products in rela on to the purpose of the project and the environmental
characteris cs of the site. Products used in a heavy industrial applica on with high risk
of deteriora on will likely be diﬀerent from those used in a public structure, such as a
boardwalk.
Similarly, the use of a moderate amount of preserved wood in a fast-ﬂowing river or
stream is likely to pose a minimal risk, while use of large amounts of preserved wood in
somewhat stagnant water may pose greater risks.
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The best available science shows that pressure-treated wood poses minimal risk to
aqua c environments when:
•

Used in accordance with the AWPA and CSA speciﬁca ons.

•

Used following the guidance provided by the appropriate required
documents, such as Consumer Informa on Sheets or the preserved wood
Safety Data Sheets (SDS).

•

The project risks are evaluated using the online Environmental Assessment
Modelling Tool (wwpi.forestry.oregonstate.edu).

•

Material is produced to BMP guidelines.

Help is Available
Environmental assessment documents and models have been developed for most
preserva ve systems used in aqua c applica ons. Projects using small volumes of
preserved wood immersed in and/or above water can be evaluated u lizing minimal
site-speciﬁc informa on. Projects that include large volumes of preserved wood
products may require more detailed site-speciﬁc informa on.
A complete set of guide materials and peer-approved environmental assessment tools
are available to help evaluate risks, select preserva ves systems and specify products.
These are available online in the Technical Library at www.PreservedWood.org and
in an interac ve online Environmental Assessment Modelling Tool, which can provide
assessment documenta on, available at wwpi.forestry.oregonstate.edu.

Specifying Best Management Prac ces
There are three steps to assuring that products to be used in aqua c and wetland
environments are produced in compliance with BMPs:
1.

Specify the appropriate material in terms of preserva ve and performance
as deﬁned in American Wood Protec on Associa on (AWPA) or Canadian
Standards Associa on (CSA) standards.
Informa on on properly selec ng and specifying preserved wood may be
obtained from AWPA, WWPI, SPTA, SFPA or WPC. See the end of this chapter
for website links.

2.

Specify that the material must be produced and
u lized in compliance with BMPs. Include the
following suggested language in project speciﬁca ons:
These products are to be produced in accordance with
the most current version of the Produc on Guide –
Best Management Prac ces For the Use of Preserved
Wood In Aqua c and Sensi ve Environments issued
by Western Wood Preservers Ins tute (WWPI),
Southern Pressure Treaters’ Associa on (SPTA),
Southern Forest Products Associa on (SFPA), Wood
Preserva on Canada (WPC) and the Creosote Council.
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3.

Require third-party independent inspec on agency assurance that the
products are produced in conformance with BMPs.
Include the following suggested language in project speciﬁca ons:
All preserved wood in this project shall be cer ﬁed by an independent thirdparty inspec on agency to have been produced in compliance with the BMPs.
Compliance will be documented by either Item A or B below:
A.

For Products Produced by Companies Par cipa ng in the
BMP Mark Program
The presence of the BMP Mark legibly stamped, branded, marked,
end tagged or an equivalent designa on on each piece of material or
lot arriving on site; or in lieu of placing the BMP Mark on each piece
of material or lot, a cer ﬁcate of compliance issued and signed by
a qualiﬁed inspec on agency cer fying that the material and/or its
produc on was inspected in compliance with procedures published
in most current version of the Produc on Guide – Best Management
Prac ces For the Use of Preserved Wood In Aqua c and Sensi ve
Environments available at www.PreservedWood.org. The BMP Mark
shall be shown on the cer ﬁcate of compliance.

B.

For Products Produced by Companies Not Par cipa ng in the
BMP Mark Program
A cer ﬁcate of compliance issued and signed by an inspec on agency
cer fying that the material and/or its produc on was inspected in
compliance with procedures published in the most current version of
the Produc on Guide – Best Management Prac ces For the Use of
Preserved Wood In Aqua c and Sensi ve Environments available at
www.PreservedWood.org. An independent wood inspec on agency of
the producer’s choice and acceptable to the purchaser can be used to
provide the inspec on service.

BMP Mark Program
WWPI owns and has sole rights in authorizing the use of the BMP Mark. The presence
of the BMP Mark shows the user that the materials were produced in compliance with
BMPs.
The applica on or display of the BMP
Mark on material is authorized exclusively
to producers registered with WWPI as
par cipants in the BMP Program. As a
condi on of the agreement with WWPI,
trea ng companies must demonstrate
in wri ng that they have a contractual
rela onship with an ALSC accredited treated
wood inspec on agency or RUS authorized
inspec on agency. These agencies must
have a contractual agreement with WWPI
authorizing their oversight services for the use of the BMP Mark under the BMP Quality
Assurance Inspec on program.
WWPI is not an inspec on agency and conducts no oversight of the trea ng or
inspec on processes per se. Any unauthorized use of the mark is subject to civil and
criminal ac ons.
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A list of producers currently authorized to use the BMP Mark and the approved agencies
can be found online at www.PreservedWood.org.
WWPI should be no ﬁed immediately if the BMP Mark is used by any company not on
the list.
A producer wan ng to treat to BMPs, but choosing not to par cipate in the BMP
Program can produce products that meet BMP requirements. These producers can
provide a cer ﬁcate of compliance signed by an independent treated wood inspec on
agency of its choice and acceptable to the purchaser. They may not, however, use the
BMP Mark.

Specifer, User Responsibili es
In addi on to produc on guidelines, BMPs also include guidelines that purchasers
should use for installing, maintaining and disposing of preserved wood products. For
full compliance with BMPs, the speciﬁer should provide for on-site inspec on prior to
installa on and conformance with applicable Installa on and Maintenance Guidelines
found in Chapter 4.
To ensure the user responsibili es are communicated, include the suggested language in
project speciﬁca ons:
Project managers, contractors and subcontractors on this project shall be familiar with
and apply as appropriate Chapter 4: Installa on and Maintenance Guidelines shown in
the most current version of the Speciﬁers Guide – Best Management Prac ces For the
Use of Preserved Wood In Aqua c and Sensi ve Environments available at
www.PreservedWood.org.

Preserva ve Informa on
Further informa on on uses and speciﬁca ons for each preserva ve treatment system
can be found at the following websites:
Western Wood Preservers Ins tute
www.PreservedWood.org, www.wwpins tute.org
Southern Pressure Treaters’ Associa on
www.spta.org
Southern Forest Products Associa on
www.sfpa.org
Wood Preserva on Canada
www.woodpreserva on.ca
Creosote Council
www.creosotecouncil.org
American Wood Protec on Associa on
www.awpa.com
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Chapter 3: Produc on of BMP Qualiﬁed Wood Products
General
Qualiﬁed BMP trea ng companies must conform to speciﬁc prac ces in producing BMP
compliant preserved wood products as outlined for each listed preserva ve. The overall
objec ve of these produc on prac ces is to place enough preserva ve into a product to
provide protec on while minimizing the amount of preserva ve available for movement
into the environment.
The speciﬁc produc on requirements are listed in the publica on Produc on Guide –
Best Management Prac ces For the Use of Preserved Wood In Aqua c and Sensi ve
Environments, available at www.PreservedWood.org.
It is not recommended that a speciﬁer or regulator designate a speciﬁc BMP treatment
process for a product where more than one method of mee ng a performance goal is
available. It is the quality of the ﬁnal product that ma ers, not how that end result is
achieved.

Preserva ves
The preserva ve chemicals used to treat wood in accordance with these BMPs shall be
those listed in AWPA Use Category System (UCS) Standard U1 Sec on 4: Standardized
Preserva ves and shall comply with the requirements referenced therein or as
appropriately speciﬁed by the Canadian Standards Associa on (CSA 080).

Produc on Processes
BMP-speciﬁc produc on processes have been developed for the following preserva ves:
•

ACQ (Alkaline Copper Quaternary)

•

ACZA (Ammoniacal Copper Zinc Arsenate)

•

CA-B & CA-C (Copper Azole)

•

MCA (Micronized Copper Azole)

•

CCA (Chromated Copper Arsenate)

•

EL2 (DCOI/Imidacloprid/Stabilizer)

•

PTI (Propiconazole/Tebuconazole/Imidacloprid)

•

Creosote

•

CuN (Copper Naphthenate)

•

Penta (Pentachlorophenol)

The required processes are unique for each preserva ve to achieve BMP objec ves.
Speciﬁc prac ces for each preserva ve are listed for the following categories:
•

Preserva ve

•

Treatment Processes

•

Post-Treatment Procedures

•

Technical Notes

General requirements also are shown for plant and product cleaning, processing and
record keeping.
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Inspec on
Inspec on guidelines are key factors in producing and providing a quality treatment and
a clean BMP product. Speciﬁc requirements are detailed in the publica on Produc on
Guide – Best Management Prac ces For the Use of Preserved Wood In Aqua c and
Sensi ve Environments, available at www.PreservedWood.org.
The BMP inspec on process addresses the following items:
•

Inspec on – To the degree prac cal, material should be inspected to assure it
is reasonably clean and free of dirt and sawdust prior to treatment.

•

Monitoring of Trea ng Solu ons – The plant operator shall inspect trea ng
solu ons and plant process ﬁlters to minimize debris in the trea ng solu on
and conﬁrm that it meets the requirement for the speciﬁc preserva ve.

•

Post Treatment Visual Inspec on – A visual inspec on shall be performed
to verify the treated product meets the criteria speciﬁed for BMP compliant
material and that no excessive residues or surface deposits are present. If
the criteria are not met, the product shall be rejected or reprocessed using
appropriate post treatment condi oning techniques to meet the BMP
criteria.

•

Reinspec on Op on – Wood can be highly variable, so reinspec on is
permi ed when there is a dispute over BMP treatment conformance. This
should be requested within 10 days of receiving the shipment.

•

Pre-shipment Inspec on and BMP Cer ﬁca on – A ﬁnal visual inspec on
shall be conducted prior to the material leaving the trea ng facility. This
will ensure the surface of the treated product has no excessive residues or
preserva ve deposits present, the wood has not developed any excessive
bleeding and veriﬁca on of the presence of the BMP Mark on the material
or trea ng cer ﬁca on. Any problems detected shall be corrected prior to
shipment.
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Chapter 4: Installa on and Maintenance Guidelines
Achieving the goals of BMPs can only be fully achieved if the users of the products are
also engaged. The following guidelines are suggested prac ces, but other applicable
prac ces may be determined by the speciﬁer or project managers.

Design and Purchasing
•

It is recommended that any order for the purchase of preserved wood
materials should involve communica on between the purchaser/speciﬁer
and the seller or trea ng company, whichever is most prac cable or
customary. The order for BMP compliant material and any environmental
concerns with the project should be reviewed in detail with the producer.

•

Projects should be designed and speciﬁed so that the maximum amount of
cu ng, prefabrica on and framing is performed prior to treatment. This
allows for be er treatment of products and minimizes the need for ﬁeld
cu ng and treatment.

•

Where preserved wood may be subject to con nual abrasion, such as
ﬂoa ng docks against piling, the project should incorporate design features
to prevent the ongoing contact. This will increase the life of the project and
minimize preserved material entering the environment.

Transporta on
•

When addi onal protec on from precipita on is desired or warranted, it is
recommended preserva ve-treated sawn wood material be top wrapped or
covered while being transported to its designated loca on.

•

Care should be taken during the loading and unloading of the preserved
wood to prevent or minimize damage to the product that causes untreated
areas to be exposed. Untreated areas exposed by damage should be ﬁeld
treated with an approved preserva ve (Copper Naphthenate or Oxine
Copper) per AWPA Standard M4.

Inspec on, Acceptance, Rejec on

12

•

Within 10 days a er receipt of the shipment, the material and the
accompanying paper work should be inspected. The inspec on assures
the product has been treated to speciﬁed AWPA standards and cer ﬁed as
treated under the BMP Program, as conﬁrmed by the presence of a BMP
Mark with a legible stamp, brand, mark, end tag or equivalent designa on
on the material or by a le er of cer ﬁca on from an independent third party
inspec on agency. If any problems exist, the supplier should be contacted
within 10 days of receiving the shipment.

•

BMP materials should be inspected to assure they are reasonably free of
surface debris and excess surface chemical. Material treated with oil type
preserva ves should be examined for signs of preserva ve migra on and
excessive residues or bleeding.

•

Where the products are of concern, they should be withheld from installa on
and the trea ng company should be contacted immediately for correc ve
ac on.
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Storage
•

Onsite – The material should be stored away from the water un l it is
needed for installa on. When preserved wood is stored on the jobsite for
an extended period and/or there is a threat of the material being exposed
to precipita on, it is recommended the material be kept out of direct soil
contact.
The area where the material is to be stacked should be free of debris,
weeds and dry vegeta on and should have adequate drainage to prevent
the material from being subjected to standing water. Also, if warranted, all
stacked material designated to be removed from service should be covered
for disposal and material designated for use should remain covered un l
used.

•

Oﬀsite – In situa ons where preserved wood materials are being inventoried
prior to distribu on to the jobsite or when material removed from service
is taken to a storage site prior to its disposal or reuse, it should be stacked
in a well-drained area free from debris, weeds and dry vegeta on above
the ground on bunks or pallets. The stacked material may be stored
under a covered area or top wrapped with a tarp to minimize exposure to
precipita on.

Field Trea ng Guidelines
End cut solu ons containing Copper Naphthenate or Oxine Copper are commonly used
in ﬁeld trea ng of holes, cuts or injuries which occur to preserved wood products. The
objec ve of ﬁeld treatment is to assure complete product treatment.
The following guidelines should be followed in ﬁeld trea ng projects in aqua c or
wetland environments:
•

Follow the procedures outlined in AWPA Standard M4, Standard for the Care
of Preserva ve-Treated Wood Products.

•

When ﬁeld trea ng by brushing, spraying, dipping or soaking do so in such a
manner that the preserva ve does not drip or spill into the environment.

•

Whenever possible, apply ﬁeld treatments
prior to assembling the structure over the
body of water or wetland environment.

•

Conduct the applica on of the preserva ve so
any overspray or drippage of preserva ve can
be recovered or retained.

•

Speciﬁers and installers should follow the
direc ons for use on the Copper Naphthenatebased or Oxine Copper-based end cut solu on
labels and Safety Data Sheets (SDS) for the
product.

Speciﬁers Guide - Best Management Prac ces
Appendices
Wood Preserving Industry Report on TWW

13
Page 352

Installa on
•

When ﬁeld cu ng, drilling or fabrica on is necessary, it should be done
away from the water or wetland area to the degree prac cal and all waste,
including sawdust, should be collected and disposed of appropriately. (See
Disposal below).

•

There are many approaches to ensuring that the debris from ﬁeld fabrica on
and maintenance ac vity is properly collected and removed. The method will
depend on the situa on and the construc on or maintenance crew.

•

In most cases, fabrica on should be done at speciﬁc cu ng sta ons in order
to consolidate the collec on of debris. The use of a tarp is suggested for
collec ng sawdust from circular saws and chainsaws. Plas c tubs or similar
containers are suggested for collec ng debris created from drilling holes onsite.

•

The importance of collec ng debris from construc on and maintenance
ac vi es should be stressed in planning and budge ng for projects. Crews
shoul clearly understand that debris collec on is an integral part of the
construc on and maintenance process in order to minimize the release of
preserva ve into the environment.

•

Installa on of oil type preserved products may ini ally result brieﬂy in a thin
oily sheen on the water surface. Such sheens are generally of an aesthe c
rather than biological concern and will dissipate in a rela vely short period
of me. Absorbent booms or barriers can be used to control and collect the
sheens.

Demoli on
The removal of exis ng preserved wood structures from aqua c and wetland
environments should be done with care to minimize the poten al for treated debris
entering the environment. The guidelines used in construc on of new projects should be
applied to demoli on wherever applicable and the added eﬀort should be considered in
determining the cost of the project.
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•

The preserved wood structure or as large a por on as prac cal should be
removed well away from the area for ﬁnal demoli on.

•

All scraps and sawdust from the demoli on should be collected and removed
for appropriate disposal. In aqua c applica ons, absorbent booms should be
considered if needed to control dri of scrap materials from the work area or
to control sheens that may develop with the disturbance.

•

Piling - If not otherwise speciﬁed by the regulatory permit or project plan,
preserved wood piling may be: 1) le in place; 2) pulled and moved oﬀ site;
3) cut oﬀ at the mud line; or 4) cut oﬀ below the mud line and capped with
clean material.

•

Salvage and reuse - Depending upon the condi on of the preserved wood
materials removed, the product may retain enough of the structural and
preserva ve characteris cs to make it suitable for reuse in a manner
compa ble with its original purpose. Common secondary applica ons include
use as posts, landscape mbers and retaining walls.
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Distribu on of such materials to the market, through sale or dona on, should
be done with great care to assure the structural and treatment integrity of
the product and to assure that the new user is provided informa on on the
use of the material including applicable EPA-approved Consumer Informa on
or Safety Informa on Sheets.
Note: It is extremely diﬃcult to detect internal degrada on in any materials
intended for reuse and it may be prudent to avoid the use of salvaged marine
piling in founda on piling or structural applica ons.

Disposal
Preserved wood scraps and sawdust as well as material that is not reused must be
disposed of appropriately in a mely manner. The disposer should check with local
authori es that have jurisdic on over this process to assure disposal is accomplished
in compliance with all applicable requirements, which may supersede the following
guidelines.
For more informa on on preserved wood disposal, go to the Disposal sec on of the
Technical Library at www.preservedwood.org.
All disposal ac vi es should follow these general recommenda ons:
•

NEVER BURN PRESERVED WOOD IN OPEN FIRES OR FIREPLACES!

•

Do not use preserved wood as mulch.

•

Do not leave the waste material on site or in stockpiles for extended me
periods.

•

Under federal regula ons, preserved wood
waste is classed or managed as a non-hazardous
material and may be disposed of at municipal
landﬁlls approved to receive such material by
state, provincial and local authori es.

•

A few state or provincial governments have
more stringent requirements for classiﬁca on
of wastes. However, in such cases, the issue of
preserved wood has been addressed in law and/
or regula ons allowing for disposal in approved
municipal landﬁlls. For speciﬁcs, local state and
provincial authori es should be contacted.

•

There are various incinerators, waste-to-energy
burners and industrial furnaces across the
country that are approved and permi ed for
u liza on of creosote and pentachlorophenol
preserved wood waste.

Speciﬁers Guide - Best Management Prac ces
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If you have ques ons, need addi onal copies of this document, or guidance on specifying
preserved wood in aqua c environments, please contact:
Western Wood Preservers Ins tute
12503 SE Mill Plain Blvd, Suite 205
Vancouver, WA 98684
Phone: 360-693-9958
E-mail: info@preservedwood.org
www.PreservedWood.org, www.wwpins tute.org

Southern Pressure Treaters’ Associa on
P.O. Box 1784
Starkville, MS 39760
Phone: 601-405-1116
E-mail: info@spta.org
www.spta.org

Southern Forest Products Associa on
6660 Riverside Dr., Suite 212
Metairie, LA 70003
Phone: 504-443-4464
E-mail: mail@sfpa.org
www.sfpa.org

Wood Preserva on Canada
202-2141 Thurston Drive
O awa, ON K1G 6C9
Phone: 613-737-4337 • Fax: 613-247-0540
E-mail: info@woodpreserva on.ca
www.woodpreserva on.ca

Creosote Council
PO Box 160
Valencia, PA 16059
Phone: 724-898-9663
E-mail: info@creosotecouncil.org
www.creosotecouncil.org

For more informa on on wood preserva ve trea ng standards and the
Use Category System, please contact:
American Wood Protec on Associa on
P.O. Box 361784
Birmingham, AL 35236-1784
Phone: 205-733-4077
E-mail: email@awpa.com
www.awpa.com
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