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Executive Summary

Summary

Many Oregonians are concerned about the healt
use them. Thereds al s o tpgoluans thoge tlaboconedonn about
a wide variety of sources but linger in the environment and have a documented effect on

human health, wildlife and aquatic habitat. These pollutants are the chemical remnants of
manufactured goods we use and dispose@fyeday. Many of these chemicals end up in

our waters, where they persist and travel up through the food chain, in some cases having

longt er m ef fects on people and the environment.
effort to comprehensively evaluatich of these pollutants should be a priority to address,

and lists a variety of measures that state and local governments, businesses and citizens can

take to reduce their presence in Oregonédés wat
Background

The 2007 Oregon Legislature directed @regon Department of Environmental Quality to
compile a prioritized |list of persistent poll

prevention efforts. Senate Bill 737 contains specific requirements for DEQ that included
submitting a priority lisof persistent pollutants to the Legislature by June 1, 2009, and
reporting on the sources and pathways of these pollutants in June 2010. The legislation also
requires Oregon's 52 large municipal wastewater treatment plants to develop plans to
reduce the gesence of those persistent pollutants detected in their effluent above levels set
by the Oregon Environmental Quality Commission. Municipalities must submit Persistent
Pollutant Reduction Plans to DEQ by July 1, 2011.

Scope

This reportidentifies potential local, regional and global sources of persistent pollutants

that may contribute to water pollution in Oregon. In addition, this report outlines measures

that could be implemented by state and local governmentggaarnmental

organkations, businesses, industries, manufacturers and individual citizens to reduce the
presence of persistent pollutants in Oregonds

Addressing Pollutants with Greatest Potential to Cause Harm

All persistent pollutants on the P3 List can potentinhrm human health or aquatic life if
they enter the water. While information exists on many of the P3 pollutants, definitive
information on some is limited, especially information about how these pollutants move
through the environment and affect humaalth and the environment.

In determining which persistent pollutants have the greatest potential to cause harm, DEQ
assessed scientific evidence on each poll utan
life in Oregon relative to other pollutants the P3 List. In addition DEQ considered the

following questions: Is the pollutant widely usdd&s the pollutant been detected in

Oregondés waters? Has it also been detected in
sediments?

Through research on each pstsnt pollutant, DEQ discovered that groups of pollutants
with similar chemical properties and uses often have comparable potential to cause harm
and similar opportunities for pollutant reduction measures.
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e Many substances used today, including flame detais and surface protectants
suchasnost i ck coatings on cookware, show char
pollutants (i.e. DDT) that are no longer produced but persist in the environment and
may accumulate in animal tissues. While information on tive@mental effects
of flame retardants and similar modetay substances is far from complete, DEQ
has enough information to conclude that these substances, as pollutants, may have
serious, longasting environmental health impacts and thus warrant deraion
for immediate reduction.

e Some very toxic persistent pollutants are widely produced and used and have been
found in the environment in low concentrations. Information about many of these
pollutants, including several types of metals and combubgproducts is available
because they are already monitored under state water quality standards and water
quality permits. Efforts to reduce several of these pollutants (such as polycyclic
aromatic hydrocarbons, mercury, lead and cadmium) are alreadywaryder
Oregon through water quality pollution reduction plans for certain rivers and
streams (i.e. Total Maximum Daily Load limits), various permit restrictions and
other means.

e Many pesticides currently used for commercial agriculture and forestrgdaypitig
and urban residential weed/pest control can potentially cause harm if they get into
water after use.

e While no longer in active use, legacy pollutants still have the potential to cause
harm. Pollutants in this category include the lyagmned pestide DDT and other
pollutants no longer produced or used. These pollutants linger in the environment
for years, often becoming embedded in soils and sediments in or near streams and
rivers. Threeyl ecaasne dboe ifinrteo wat er edsocHases by ph
dredging or streamside construction work and logging.

Pollution Prevention Makes Sense

The most effective way to reduce pollution is through prevention that targets chemical

pollutants at the source. In general, prevention measures arepgessigg and more

effective, efficient and reliable than treating, recycling or cleaning up pollutants after use.

Everyone- homeowners, industries and local governments aldes help reduce

persistent pollutants i n G@aegkglanniigs wat ers. DEQ
strengthened by collaboration and partnerships with industry and local governments, to

reduce the amount of persistent pollutants in our bodies and in our environment.

The following are examples of reduction measures considered i paoig:r

e Chemical replacement and phames of certain pollutants when viable, safer
alternatives are identified

e Public education about the risks of exposure to persistent pollutants

e Product labeling and environmental certification programs for produsttsichnot
contain persistent pollutants

e Required disclosure of product ingredients

e Bans and restrictions on certain pollutants
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e Pollution prevention partnerships with chemical and product producers to reduce
the use of certain persistent pollutantpiaducts

e Regulatory, voluntary or incentiMegased approaches to improve stormwater
controls in urban areas, and targeted erosion control measures in rural and urban
areas, to reduce persistent pollutants entering surface waters from runoff

e Collection everd and education on proper disposal
e Required producer responsibility for the full kégcle of a pollutant
e Restrictions on residential, agricultural and forestry burning

e Activities such as assessments to identify specific contaminated sites and
monitoringto measure effectiveness of reduction activities

e Comprehensive pollution prevention, addressing pollutants holistically rather than
on a pollutantby-pollutant basis.

Conclusion
This DEQ report focuses on the persistent pollutants that pose potentialcand threats
to human and aquatic |ife if they enter Orego

prevention activities to address priority persistent pollutants should be an essential

component of environmental programs at DEQ and elsewhere. All Oaggaran take

steps to limit the generation of, exposure to, and movement of these pollutants. Information

in this report can provide a basis for continuing discussions about identifying and reducing
priority persistent po liohallyttlisrepartconmbu® egonds wa
significantly to DEQ6s work with Oregonians t
strategy for the State of Oregon and our environment.
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1 Introduction

1.1 Background

The 2007 Oregon Legislature passed SenateBil[See ORS 468B.138 ardtachment

1), which requires DEQ td1) by June 2009, consult with all interested parties to develop a

|l ist of priority persistent bioaccumul ative t
documented effect on human healthigiife and aquatic life, and (2) by June 2010, report

to the Legislature on the list of priority persistent pollutaimisluding point, nonpoint and

legacy sources of priority persistent pollutaassidentified from existing datand source
reductionand control methods that can reduce discham®sr e g wate®. $B 737 also
requires(3)Or e g o n 6 stmbBnkipal veasteyvater treatment plaftsi p e r miot t ee s 0)
develop plans by July 2011 aimededucing priority persistent pollutants through

pollution prevention and toxics reduction.

This report fulfills the second requirement of the statute.

1.2 Legislative Report Requirements

Senate Bill737 outlines specific information for inclusion ingheport.The statutestates

thatii éhe Department of Environmental Qual{lyEQ) shall conduct a study of persistent

pollutants discharged in the State of Oregon and report the results of that study to an

appropriate interim committee of the LegislatAssembly related to the environment by

June 1, 2010 Thestatute specifies thattike par t ment 6s report include
components:

(a) A priority listing of persistent pollutants (P3 List) that pose a threat to the waters of
this state DEQ finalizedthis list in October 200%€eAttachment 2).

(b) Identification of individual point, nonpoint and legacy sources of pridisted
persistent pollutants from existing data, including an analysis identifying the
guantity, concentration and volume of suchliygants discharged by individual
sources on an annual basis.

(c) An evaluation and assessment of source reduction and technological control
measures that can reduce the discharge of persistent pollutants into the wiheers of
state, including an assessmefthe costs and effectiveness of such measures and
which measures should be prioritized for reducing such poliutants.

Thest at ut e f ur t hdepartmént shal consalt withhimterestédtlobaéand tribal
governments, state and federal agenaresother private organizations in prepgrthe
reporto®

This report is organized in a sequence that mirrors these statutory requirements. Chapter 2
describes the P3 LisChapter 3lescribes potentialources of persistent pollutants to
water, Chapter 4 provides more detail about specific sources of each persistent pollutant

' ORS 468B.139(1)
2 ORS 468B.139(2)(a)
¥ ORS 468B.139(2)(b)
* ORS 468B.139(2)(c)
° ORS 468B.139(4)
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and Chapter 5 detaithe procesDEQ used to identify, evaluate, and assess reduction
measures. Each chapter describes the specific pest2SQ used to gather and assess
information includingpublic and stakeholder/advisory commitieput, andprovidesa
summary of conclusions.

1.3 Next Steps to implement SB 737

Rulemaking to Establishé Tr i gger Level so

SB 737 require©r e g o n 6 stmbnkipal veasteyvater treatmeplants b develop
Persistent Pollutant Reduction PldnysJuly 2011 aimed aeducing priority persistent
pollutantsdetected in effluent above the drinking waterMaximum Contaminant Level
(MCL) or that the Environmental Quality Commission determatesuld be include8lIn
order for DEQ and municipalitiesibject to SB 73% identify the scope of their Persistent
Pollutant Reduction PlanBBEQ pr oposed fAtrigger | evel so as
determine which priority pollutants will eddressedly the Persistent Pollutant Reduction
Plans. DEQ developed proposed rule that identifies the numeric concentration of a
polutantin effluentt hat ¢ oul d iggeelevebéor irclsision inPersisientr
Pollutant Reduction Plarier eachpollutanton theP3 List. The rulemaking proces®gan

in October 2009, anBEQ heldfour public hearings across Oregon in January 2010 to
solicit public input on this proposed rul2EQ evaluateccommentgeceivedand
incorporatednodifications to theroposedrule language where appropriaBEQ will

bring the proposed rule to the Environmental Quality Commission for adaptidone 17,
2010

Effluent Screening by Municipalities

As soon as trigger levels agstablishedn rule,the 52largestmunicipalwastewater
treatment plantwill begin testingtheir effluent for priority persistent pollutantEhese
sampling efforts will enable municipalities to determine whether any of the trigger levels
have been exceedathd if so, prepare and subrRiersistenPollutant Reduction Plarisy

the July 2011 deadlin®@EQ is working with municipalities to plan coordinated sampling
and analysi$or two sampling event§ his municipal effluent screening is rigscribed as

a recurring event the statuteRather effluent screening will providmdividual

wastewater treatment faciliti@sspecifidisting of persistent pollutanthat must be
addressed btheir Persistent Pollutant Reduction Rlan

Persistent Pollutant Reduction Plans

SB 737 requires municipalastewéer treatment plant&\WTP9 to submitPersistent

Pollutant Reduction Planwhich include, but are not limited to: (a) A specific description of the
concentrations and estimated annual quantity of persistent pollutants that are discharged, based
on water gality sampling data; (b) The identification of measures to reduce ttieadge of

persistent pollutants; ar{d) The identification of focused goals for reduction of persistent
pollutants’ DEQ will be developing guidelines addressihg types ofpecific reduction
measures that will be included in Persistent Pollutant Reduction dRlanuly 2011DEQ

is working with municipalities on this effort.

® ORS 468B.140(1)(a)
" ORS 468B.140(2)(a)ORS 468B.140(2)(c)
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Public Involvement

DEQ is continually committed to using a collaborative approach during every phtse

project, including consultation witHAointerest
communicate specific opportunities broadly, DEQ uses an electronic mailing list to notify

interested partie%.

14 DEQG6s Toxics Reduction Strategy

Shorty after the Oregon Legislature passed SB 737, DEQ initiated work on a
comprehensive, integrated approach to address toxic pollutants in the environment, called
the Toxics Reduction Strategy (or Tiox Strategy). This integratettategy will help

ensureltat DEQ is addressing the problem of toxic chemicals in the environment in the
most effetive and efficient wayit will contain recommendations for activities to reduce

the burden of toxic chemicals on humans and ecological life in Oregon. These
recommendtions will encompasall relevantDEQ programgin the Air Quality, Land

Quiality, Water Quality and Laboratory and Environmental Assessment Divisions) and
make linkages to related programs implemented by other ageDdeQ 6 s Tt@tegy c s S
reflectstheDbepart ment 6s commit ment t o:

e Optimize agency resources by focusing on the highest priority pollutants in a
coordinated waynd developing strategies that reduce multiple pollutants

e Implement actions that reduce toxic pollutants at the saunemever feasible

e Establish partnerships with other agencies and organizations to increase the
effective use of public and private resources;

e Use environmental outcome metrics to measure the effectiveness of strategy
implemenation where feasible; and

e Build on existing effective toxic pollutant reduction programs when possible.

DEQ formed an external stakdtier group to help develop the Toxicga®egy, and plans
to complete a draft of the strategyfayl 2010 The draft $rategy will then be shared
broadly to gather input from the public on the recommended actions.

There are many parallels between the requirem
Reduction Strategy. Both projects identify priority pollutants, identify sources of those

pollutants,and use a collaborative approach to identify effective reduction measures. Many

of SB 73706s prioratyipeladste-witetofid@RQdust agenacy
listused in the StrategyHowever, because tlseope of theetwo Departmeneffortsare

different s ome Priority Persistent Pollutants are
Focus List pollutants are not on the Priority Persistent PolluiahtFor example, the

Toxics Reduction Strategaddressepollutants that are not known tensist or

bioaccumulate but may nevertheless have significant potential impacts on human health

andthe environrment The Focus List also reflects the pr
Quiality Divisions, as well as surface and groundwater concerns. WheaiblppBEQ has

aimed to coordinate the efforts of these twagpams to enhance the efficiency and

effectivenes®f each.

8 http://lwww.dey.state.or.us/wq/SB737
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2 Priority Persistent Pollutant
List (P3 List)

21 DEQ6s Process to Develop a Priority Persistent

Timeline

SenateBill 737 setspecificrequirementsor DEQ to follow in compilinghe Priority
Persistent Pollutant List (P3 Lisflhe statute required DEQ to present a list of priority
persistent pollutants to the Legislature by June 1, 2009. An Interim FinastR8as
submitted to the Legislature at that tifkeom June through July 2009, DEQ provided the
public an opportunity to submit additional information on certain pollutants; information
relevanttda h e p o behavior i sedimént, overall persistence, ddgtion rates,
toxicity to humans, bioaccumulation in fish or measurements in water, sediment, or fish
tissue. DEQ evaluated all infoation received and releasedreaaf P3 List in October

20009.

Persistent Pollutant Science Workgroup

To developthe P3List, DEQ convened a Science Workgroup of seven experts in the fields
of fate and transport, hydrology, as well as in the field of human health, aquatic life, and
wildlife toxicology. This group provided advice as DEQ assessed the toxicity, persistence
and boaccumulation characteristics of more than 2000 chemicals utilizing several U.S.
Environmental Protection Agency (EPA) chemical property estimation models.

Public Involvement

Becauseersistenpollutantsare known tamigrate through air, water and land
environmentsand there are many different individuals and organizations that are working
to address pollutants in these various media environni2gt3 sought input and

coordinated extensively with other state and federal agencies, tribal nationss outsid
experts, stakeholders, interested parties and the general pEQcused this approach in
developing the P3 List and throughout the SB 737 implementation précess.
comprehensive public outreattitiative in March 2009 reached more than 200 individual
with 55 individualsandbr organizations submitting over 150 written comments.

During winter 2009, DEQ presented information about this project to a variety of audiences

at the Northwest Environmental Conference, the American Water ResAssmsation
Conference, the Oregon Board of Agriculture,
Environmental Services and others. At each of these presentations DEQ answered

guestions and outlined the project timeline, highlighting opportunities for publit inpu

2.2 Final Priority Persistent Pollutant List

D E Q Gnal P3List identified 118persistenpollutants, divided into two categoriés

tiers), that persist in the environment or accumulate in ani@adlachment 2) All of the

pollutants on the ligihay cause harm to human health or aquaticifeen present in

sufficient quantitesim he water and thereby have the poten
waters. Some are known carcinogens, and othetb@ughtto disrupt endocrine functions.
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The listincludes both welktudied pollutants that people have worked to reduce for many

years, and those for whidbssinformation exists.

A det ail

ed

technical report ,SenateBIEQRD s

Development of a Priority Persistelbllutant Listfor Oregon is available on the project
website:http://www.deq.state.or.us/wq/SB737/index.hBelow is a summary of the types
of pollutants on th@3 List (seeAttachment 2)

Tier 1: 69 Persistent Pollutants

AfPer si

stent

poll utanto means a

or accumulates in the tissues of humans, figldlife or plants’

Pollutant Uses / examples

PAHs

Combustion byproducts. Many of these have been identified g
carcinogenicSe v er al PAHs have been
waters at concentrations above state water quality criteria, wh
are levels established to protect human health and the
environment.

Halogenated flame
retardants

Flame retardants such Bslybrominatediphenyl Ethers
(PBDES9 used in furniture and electronics

Pesticides

Used for agricultural, groundseeping and urban pest and weed
control. Some of these were selecteduhys. EPA for screening ag
endocrine disruptor§wo*®have been det ect
waters at concentrations above state water quality criteria or
guidance levels established to protect human health and the
environment.

Pharmaceuticals and
personal care
product ingredients

Includessynthetic hormonegharmaceuticalgragrancesfood
additives and disinfectantSome of theseere selected by.S.
EPA for screening asndocrine disruptos.

Perfluorinated
surfactants

Surface protectanend nonstick coatings

Metals

Arsenic,cadmium, leadmethylmercury andeleniumSome of
these have been identified @acinogenicSeveral of these have
been detected in Oregonds wg
water quality criteria.

Industrial chemicals

Includesstabilizers for polymers and plasticizers.

° ORS 468B.138(4)

% Diazinon and Chlorpyrifos

process

substance


http://en.wikipedia.org/wiki/Carcinogen
http://en.wikipedia.org/wiki/PVC
http://en.wikipedia.org/wiki/Carcinogen
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Tier 2: 49 Legacy Persistent Pollutants
ALegacyo me atheuseafwhpichlhds beerabarined or restricted for several

years, that remains at detectable lewrelsediment and tissue samptés

Pollutant Uses / examples

Pesticides

Includes Chlordane, DDT, Dieldrin, Endrin, Heptachlor, and
Mirex. Some of theskave been identified asrcinogenicand
some of thesavere selected by.S.EPA for screening as
endocrne disruptorsSe ver al have been
waters at concentiians above state water quality criteffa.

Polychlorinated
Biphenyls (PCBS)

Used for cooling and insulating fluid for closed electrical
systems. Some of these have been identifiezhasnogenic
Sever al have been detected
above state water quality criteria

Polychlorinated
Naphthalenes
(PCNs)

Used for insulating coatings fetectrical wires, wood
preservatives, as rubber and plastic additives; in very limitec
production since 1976.

Dioxins and furans

Occur as byproducts in the manufacture @fganochloridesin
the incineration of chlorinreontaining substances suchRasC
(Polyvinyl Chloride), and from natural sources such as

volcanoes and forest fires. Some of these have ioeatified as
carcinogenic

" ORS 468B.138(1)

2DDT, DDE, Dieldrin and Chlordane


http://www.deq.state.or.us/wq/SB737/index.htm
http://en.wikipedia.org/wiki/Organochloride
http://www.deq.state.or.us/toxics/toxicsworkshop.htm
http://en.wikipedia.org/wiki/Carcinogen
http://en.wikipedia.org/wiki/Carcinogen
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3 Sources of Persistent
Pollutants into Water

31 DEQ6s Source I dentification Process

SB 737 required DEQ to identify individual point, nonpoint and legacy sources of listed
priority persistent pollutants from existing data, including an analysis identifying the
guantity, concentration and volume of such pollutants discharged by indismlurakes on
an annual basi. To accomplish thisDEQ consulted with several experts fracademia,
various government agencjemngovernmental organizatiosd industrieso provide
advice and comment on existing data identifying point, nonpoint aadyegpurces of
persistent pollutants in OregoFhis outreach included a survey, targeted interviews and
informational sessions t@kcit public input. DEQ usethformationit received from the
publicto supplemeninformationfound inthe scientific liteature.Much of thework to
identify sourcesvasa joint effortwi t h  DEQO6s Toxi cs Reduction Str e
maximize efficiencies where possible.

Source Identification Survey

DEQ developed an online survey to seek informafiom interested partieabaut the
presence, origin, antbntaminantevels ofpersistenpollutantson the initialdraft P3 List.
DEQ posted the surveyn the SB 737 project websitein March 2009Although the
surveywasdistributed broadly as one method for collecting information about the
pollutants on thé@3List, it yielded little response.

Targeted Interviews

During November an®ecember 200D EQ6 s Toxi ¢cs ReducthdSBn Strate
737 implementation teagonsulted with interested partiasd experts in the fields of

public healthtoxicology, fate and transport and related sciences, as well as representatives

from municipalitiesand industry(e.g. forestry, agriculture and manufacturiray)d

organizationghat have collected or evaluated data related to toxic poluitatite

environmentDEQ sought input oexisting information regarding sources of P3 pollutants
andmeasure$o reduce the discharge ofthgs® | | ut ant s i nto Oregonb6s wa

In late 2009DEQ organized small workgroups pifofessionals with specific relevant
expertiseo identify the potentialsources of particular groups of pollutants, such as
consumer product ingredients, indudtgallutants, metals, etc. Members of the
workgroups respnded to information summaries drafted by graduate student ifberas
select number of pollutants

As a result of theetargeted interviews DEQ received detailed information about selected
pollutants DEQ assessed all information received from tardetéerviews and
incorporated comments and suggestions @ttapter 4 othis report.

13 ORS 468B.139(2)(b)
14 \www.deq.state.or.us/wq/sb737
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Public Involvement

During April 2010, DEQ made a draft of this report available for public input. Several

commenters suggested that DEQ include more detailed information about sources of

specific pollutants in the final repoBEQ evaluated the input it received and sigaifit

changes are reflectedtims report. Most notably, input received by DEQ resulted in the

expansion othis chaptedescribing potential sources of persistent pollutaBtaff in

DEQ6s air, | and, sur f ac elsaentimued aadnediewngd oundwat e
additions to the repart

Literature Review

DEQ usedhigh quality peefreviewedor similar quality scientific and technical
information and datéo complete a profile for each pollutant on the P3 ID&EQ compiled
information from a nuroer of sources, includintird party peereviewed literature
government documents (i.elocuments published by theS. Environmental Protection
Agency, US. Geological Surveyandothea date or federal governments)easurements
from bothfield studesandlaboratory studiewith an approved Quality Assurance RPlan
Quiality Assurance Platiocuments how quality assurance (QA) and quality control (QC)
are applied to an environmental data operation to assure that the results obtained are of the
type andguality needed and expect&EQ did not considerr@ecdotal informatiomr data
obtainedwithout an approved Quality Assurance Pi@hapter summarizes and provides
examples of the type of information DEQ used to complete pollutant profiles.

Detailed information regardintipe quantity, concentration and volume of persistent
pollutants discharged by individual sourceseapiired inthe statute is not available.
Absentthosedata, DEQexpended substantial effad compile relevanand crediblalata
relating to the sources and pathways giveen pollutant.

3.2 Sources and Pathways of Persistent Pollutants into Water (Attachment 3)

Toxic chemicals, including persistent pollutants, may ledon a variety of

environmental medié.e., air,water, sediment and soil) and may reaamans, wildlife

and plantwvia different exposure pathways (see Attachment 3). While all of these pathways
are important, SB 737 directed DEQ to focus on pensigiollutants discharged in

Oregort® that pose a thee to the waters of the statghich includes groundwatet§ To

comply with SB 737DEQ focused on chemicals that have a potential to feackans,

wildlife and other lifeonly through the aquatic system (surface water, groundwater,
sediment, or biotaeg., fish and shellfish ingestion). All of the persistent pollutants on the
list have potential to cause harm to aquatibumanilife if they are present in sufficient
amounts i n OAhllefghe poutantsoa theeR3 &ist have either been detkect

in, orhave the potentiadl o be present in, Oregondés waters.

Potential Sources
In general, persistent pollutants enter the environment from seven ppoiaty of origin
depictedas A through Gn Attachment 3 and described below.

A. Global uses, both historic and curresitted or currenthgmit persistent pollutants
into the air. Persistent pollutants (such as mercury and PCBs) emitted into the

1 ORS 468B.139(1)
1 ORS 468B.139(2)(a)
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atmosphere by industrial and other human activiesindthe planet,can travel
via high altitude winds (the jetstream) to the United States, particularly the western
U.S.

B. Regional uses, both histodnd currentemitted and in some cases continue to emit
persistent pollutants into the air and adjacent waterbodies. For example, persisten
pollutants (such as PAHs and some metals) emitted into the air in Idaho, California
or Washington by agricultural biomass burning or by forest fires may drift into
Oregon. Similarly, persistent pollutants released into a waterbody in Idaho or
Washingtonmay ultimately reach an adjacent, connected waterbody in Oregon
(e.g., the Columbiar SnakeRivers).

C. Local combustiofrelated activities, such as running gasoline and diesel engines,
forest fires, residential trash burning, and woodstoves, emit polutaoth as
PAHs and some metals) primarily into the air. Somethase air emissions
(primarily the particulatesyill subsequently deposintosoil and surface water.

D. Local agricultural and forestry uses, both current and historic, may result in the
release of persistent pollutants (such as pesticides) to soil, surface water or
groundwater through land application, permitted discharges and other discharges
(such as spray drift or erosion).

E. Individual consumeuses ofindoor or outdoor householgroducs may result in
persistent pollutantseing presenin wastewater effluent as well asbiosolids and
recycled water(i.e. treated materials remaining from wastewater processing which
are often applied to surface soil for agricultural purppddsinicipd wastewater
treatment processes are not designed to remove all persistent pollutants. As a result,
the discharge of treated effluent to surfacseror groundwater can result in the
release of persistent pollutant to waters of the state. Persistantaptilsed by
individual consumer may also be discharged to surface water via wastewater
effluent, and may accumulate in sedimentand application of biosolids and
recycled water may result in persistent pollutant releases to the soil, where they are
often immobilized or degradedhey may also enter the food chain if accumulated
by soil dwelling organismdg-ederal and state requirements as well as site specific
management practicesequire biosolids and recycled water land application
programs to prote surface and groundwater. Howevemhidgsolids or recycledre
improperly or illegally managedheywater may enter surface or groundwater.

F. Local industrial and commercial activities, bdtfstoric andcurrent, released or
may release persistent palats (some metals and organic chemicals) to the soil or
surface water through land application, permitted discharges and other discharges.
Persistent pollutants applied to surface soil may run off into surface water, while
those discharged to surface wmaimay stay in the water column anove into
sediment.

G. Local cleanup sites contaminated with legacy persistent pollutants (such as PCBs,
PAHs,some pesticides, and some metals) nedgase (through leakage or leaching)
these persistent pollutants into adjacent surface water or groundwater, or be carried
on eroding soil particles.
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Release Mechanisms

The previous section broadly descrilvdserepersistent pollutantsay originateand a
conceptual model for how pollutesxmove through the environment to wadad then on to
aqguatic life or humand his section provides more information on the mechanisms that
release pollutants into the environment and describes information summarized in
Attachment 3.1The tableRelatiorships of Pollutants and their Potential Souroeges
which types of pollutants could move to water from each of the seven promgirys
described in the previous sextiand depicted in Attachment 3 (Potential Sources A
through G)

Point, Nonpoint and Legacy Sources

There ardour primary release mechanisms: emissionair, releases tétandvia land

application, permitted discharges, and other dischaldese release mechanisms may be
grouped into broad categor irecsge s 6cnoosmpoed |nyt r e f
and o0l egacy sources6 of pollutants. These t
mechanisms and in turn which regulatory programs are used to addresBdhéme.

purposes of this report, the following descriptions refdy to physical conveyance of

pollutants, not the regulatory context for addressing these sources.

er
er

e Point Sources (Permitted Discharges)he term "point source" meanstationary
location or fixed facility from which pollutants are discharged; any single
identifiable source of pollution; e.g. a pipe, ditch, ship, ore pit or factory
smokestack’ The f ol l owing descriptions relate to
conveyancdrom a stationary source, regardless of regulatory st@tserally,
main categories goint sources in Oregon include:

o Industrial / Commercial Effluent. This type of effluent is the treatedhaste
water discharged to streams, lagoons, and groundwaterifidustrial or
commercial facilities. In some cases industrial or commercial efflaent
routed through wastewater treatment plants prior to discharge.

o Municipal Wastewater Effluent. This type of effluent is the treated
wastavater disbarged to streamkggoons, rivers and estuariesm
wastewater treatment plants.

o Urban Stormwater. Urban stormwater runofif particulate and dissolved
pollutantsfrom land and impervious areas such as paved streets, parking
lots, industrial sitesand building rooftops durg rainfall and snow events.
Stormwater that does not soak into the ground becomes surface runoff
which is channeled into storm sewers and eventually discharged to surface
waters or to groundwater viiormwater injection wells

¢ Nonpoint Sources Air Emissions, Land Application and Other Discharges).
When it rains or snows, water washes over driveways, roofs, agricultural lands,
streets, lawns, construction sites, and forestry operatahe runoff moves
across the ground surface or through groundyatpicks up and carriesith it
natural and humamade pollutants, depositing them into lakes, rivers, wetlands,
coastal waters, and even our underground sources of drinking Wagddargest
source of water pollution in Oregon's rivers, lakes and streams does not come from
a pipe, such as from factories and sewage treatment plants, butrbramand rural

' Note that most of the pollutants on the P3 List are not regulated in effluent because there are not water quality standards
them.
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runoff. This is likely true across all pollutant categories, although irdtion
regarding relative loading is not availabldnis type of pollution is called "nonpoint
source" pollution because it comes frearioussourceften distributed over large
areasandnot from a single discharge piggome general nonpoint sources in
Oregon include:

o Overland Flow. When it rainssurfacei s h euadff &fom a variety of
sources (e.ggardens, parking lots and forestry and agricultural latidg is
not channeled to stormwater treatment may flow over lands and into
waterways.

o Land Application. Various types and quantities of materials are applied to
soils to support and promote the growth of crops, or livestock or Do#se
includepesticides, fertilizers, compost, manure, biosolids, irrigation water
and recycled water. These mattsimay be applied in solid, liquid, or
gaseous formsand may contain persistent pollutadteppropriate
application or site management practices can lead to unintended impacts to
surface and groungaters due to soil erosion, surface runsffray drif,
collection in drainage systems, or subsurface movement through the soils.

o Soil Disturbance. When contaminated soil is disturbed by human or natural
processes that move soil or sediment, persistent pollutants may be released
into the water via runoff or erosioRunoff carries dissolved matter and
erosion carries particulate matter.

e Legacy Sourcs (Other Discharges)Many persistent pollutants have been banned
or restricted for several years, yet remain at detectable levels in sediment and tissue
samples. These pollutants are called legacy pollutants because they are no longer in
production or usebut ratheiare present aslegacy of historic practices.
Mechanisms that release these pollutants, or legacy sources, include:
0 Leaching to Groundwater. Groundwater is water located beneath the
ground surface in the spaces between soil particles @hd fractures of
rock formations. Oregondés groundwater
water and other household uses, irrigation for crops, numerous industrial
and commercial uses, aatsoprovides théase flowof streams.
o Soil Disturbance.When soil ontaminated with legacy pollutants is
disturbed by human or natural processes, persistent pollutants may be
released into the watera runoff or erosion

e Other Sources Air Deposition. Persistent pollutants are emitted to the air from a
variety of soures, such as smokestacks and automobile extapstrmitted air
emi ssion Apoint sourceo is a direct sou
Emi ssions to air from Aarea sourceso (f
burning, etc.) also go iictly to air and may go indirectly to wat&ome of these
poll utants are Adepositedd from air onto
called air deposition. After pollutants are deposited, they may move through the
environment in a variety of waysee Attachment 8r more detail about these
processes

Primary Media (Attachment 3)
Thereare four primary environmental medglevant to understanding how persistent
pollutants enter water:
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e Air. Pollutants emitted to air may eventually fallout on & &nd into surface
water viaaeolian transport, that is, the wisdability to erode, transport and deposit
materials such as soil and dust.

e Soil. Persistent pollutants in products applied to eoithe groundnay run off into
surface water or leach into groundwater.

e Surface Water and Groundwater. Persistent pollutants that enter surface water
may stay within the water column onay move to groundwater or sediment.
Persistent pollutants in groundwater also seep into surface water and wells. Fish,
plants, animals and humans may be exposed to persistent pollutants in groundwater
or surface water directly, through drinking the waterthrough the food chain.

e SedimentPer si stent poll utants in sedi ment
water when the sediment is disturbed. Fish, plants, animals and humans may be
exposed to persistent pollutants in sediment through direct camashen the
sediment is ingested in search of food (incidental ingestion), or when organisms that
have accumulated persistent pollutants are consumed.

Exposure Media (Attachment 3)

Because of their physicochemical characteristics, human or aquatielifieost likely to

be exposed to the pollutants on the P3 List that have found their way into surface soil,
sediment, or have worked their way up food chains leading to humans, higher aquatic life
(e.g., fish), and wildlife. Persistent pollutants tend tacttto soil or sediment particles,

and when sediment or soil are disturbed these pollutants may become detached and enter
into the surrounding water. Soil or sedimemtelling animals (e.g. earthworms loenthic
invertebrates), by ingesting soil or sedimparticles containing persistent pollutants, may
release these pollutants either into the watethoough bioaccumulatioenter the food

chain. Pollutants that bioaccumulate in animals can also move up the food chain through
biomagnification, potentigt impacting a variety of higher organisms, including humans.

3.3 Relationships of Pollutants and their Potential Sources

SB 737 require®EQ to identify individual point, nonpoint and legacy sources of listed
priority persistent pollutant®. DEQ elected tgrovide a further level adetail by

identifying which ofthe sourceslescribed in the previous section may emit certain types of
pollutants to the environmervailable informatiorregarding release mechanisms for
priority persistent polltant groupss summarizedh the tableRelationships of Pollutants

and their Potential Sourcdéttachment 3.1)This section describes notations in each
column ofthe table.

Column 1. Pesticides

A pesticide is any substance or mixture of substancesdetto be used to prevent,
destroy, repel or mitigat@ny pest. Pesticides on the P3 List include insecticides,
herbicides, fungicides, and various other substances used to controlestAttachment
2 for a complete listingPesticidesised in agdultural and forestry settings may
unintentionally enter waterways either during the courdanaf applicationvia overland
flow or via soil disturbancéerosion) Pesticides used in commercial and residential
settings for landscaping and pest control/raater waterways from wastewater effluent

18 ORS 468B.139(2)(b)

may
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after indoor dust goes down the drain, &odn urban stormwater after runoff from lawns
and other urban areas enters storm drains. Legacy pesticides may enter waterways from
local contaminted sites via soil distbancgerosion) oleaching to groundwater.

Column 2. Consumer-Related
Consumerrelated persistent pollutants include antimicrobials used in soaps and other

products, synthetic hormones, antibiotics, pharmacesititagrances used in ladry

detergents and soaps, food additives, and ingredients in personal care products such as
cosmetics and sunscreen. Consume&x | at ed persistent pollutants
primarily fromindividual consumeuses via wastewater efflue@ome consumeelated

persistent pollutants may be released to the

environment viadnd applicatiorof biosolids Point Sources ,

and recycled watdor agricultural purposes Industrial / Commercial Effluent
Municipal Wastewater Effluent

Column 3. Polycyclic aromatic hydrocarbons Urban Stormwater

(PAHS)

Nonpoint Sources
Land Application

e rOVRRNdHOW, 65 wat elr s
Soil Disturbance

Polycyclic aromatic hydrocarbons are-by
products from auto exhaust and other
combustiors our ces t hat ent
from global, regional and local combustion
related activitiesprimarily through air Legacy Sources

deposition PAHsdeposited onto lanehayrun Leaching to Groundwater
off roads and other land surfaces agach Soil Disturbance

water via urban stormwater.
Other Sources
Column 4. Flame Retardants Air Deposition
Flame retardants such as PBC#esl HBCDare
used in products including electronexsdfurniture. Flame retardants may enter waterways
fromindividual consumeuses via wastewater &fént and from industrial antbmmercial
facilities via effluent.

Column 5. Surfactants

Surfactants are used as surface protectants in commercial products such as carpet and
clothing, and as coatings for paper and cardboard gagkaSurfactants may enter
waterways ffom localindividual consumeuses via wastewateffluent and from industrial
andcommercial facilities via effluent.

Column 6. Industrial Chemicals

Industrial chemicals on the3R.ist include stabilizers for polyens and plasticizers,

additives that increase the plasticity or fluidity of materials, and a fuel additive. Chemical
ingredients that can become persistent poll ut
from industrial and commercial facilities via theifl@ent, or from accidental releases to

surface and groundwater.

Column 7. Metals

Metalsarenaturallp ccur ri ng el ements present in the ear
or extracted for wsin industry and agriculture. The metals listed as priority persistent

pollutants are arsenic, cadmium, lead, methylmercury and selenium. Arsenic and cadmium

released through local combustion activities may be deposited into water from the air.

Inorganic nercury from global and legacy sources and abandoned mines can reach



Reducing Persistent Pol

Oregonds waters through air deposition and er
methylated in the aquatic environment to form methylmercury that bioaccumulates in fish

and fish consumeiiacluding wildlife and peopleMetals once used in legacy pesticides

(arsenic and lead) may be released from soil disturbana®an and rural areasll of

these metals may reach water from industrial and commercial effluent, or when soil is

disturbedor pollutants leach to groundwater at local contaminated sites.

Column 8. Polychlorinated Biphenyls (PCBS)

Polychlorinated biphenyls wersanufactured for use asoling and insulating fluid for

closed electrical systems before being banned decadeAldgmugh PCBs are no longer
manufacturedh the U.S, some usem closed systememain.PCBsmayeant er Or egonos
waters from global and regionattivitiesvia air deposition to surface water, and from

local contaminated sites via soil disturbance anchiegdo groundwater.

Column 9. Polychlorinated Naphthalenes (PCNSs)

Polychlorinated naphthalenes were used for insulating coatings for electrical wires, as

wood preservatives and as rubber and plastic additives, and have been in very limited
production gice 1976. They are considered legacy pollutants. Rtlyssnt er Or egonad s
waters from global and regionattivitiesvia air deposition to surface water, and from

local contaminated sites via soil disturbance and leaching to groundwater.

Column 10. Dioxins and Furans

Dioxins and furans occur as4pyoducts in the manufacture @fganochloridesnd are

emitted from the incineration of chlorifm®ntaining substances suchRAsC (Polyvinyl

Chloride), as well as from natural sources, such as volcanoes and foreBlidixgss and

furans enter Oregonébés waters throuehndair depo
from local combustion activities. Dioxins and furans may also reach water when soil is

disturbed or pollutants leach to groundwater at local contaminated sites.

More details about sources and pathways for specific persistent pollutants foBewstion
4.1


http://www.deq.state.or.us/toxics/toxicsworkshop.htm
http://en.wikipedia.org/wiki/Carcinogen
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4 Pollutant Profiles

DEQ developed a detailépollutant profile for eachpollutant on the P3ikt,
summari zing eaclkupeol i 6 éanmpyoductenhifosghusertoy
eventual disposalhe pollutant profile identifieshe chemical propertiegurrent and past
uses, sources to the environment, annual dischargenaimdnmentatietections for each
P3listed pollutantand issummarized in the tabkollutant Profiles provided in
Attachment 4The dataverecompiledthrough targeted interviews amdview of scientific
literature(furtherdescribed in &ction 3.1 of this repoxtThis sectiorprovides a
descriptionof the datgrovidedin each column of thBollutant Profilestable (Attachment
4). It should be noted thatformation is published daily on many of these pollutants, and
this data compilation reflects the general current state of knowédge time of this
report it is not intended to be exhaustive.

4.1 Summary Descriptions of Priority Persistent Pollutants (Attachment 4)

The firstfour columns of the tablBollutant Profiles(Attachment 4) contain general

information to describe eagtersistenpollutant. The first two columns lighe pollutant

name the numeric identifiesee Column 1 explanatiorglow) anda general

characteri zati on pefsisttnbecanbipacduiulatnpmpediesand el at i v e
toxicity. The third and fourth colunadescribesachpersistent pollutad general current

and past uses, where the persistent pollutants rooghé from and how each persistent

pollutantmay movethroughthe environment. More details on each column are provided

below.

Column 1. Chemical Abstract Service Registry Number (CASRN)

Column one in the tablRollutant Profiles(Attachment 4) listshe uniquenumeric

identifier for each persistent pollutaad assigned by théhemical Abstracts Service (CAS
registry CAS, a division of the American Chemical Society, assigns registry numbers
(referred to as CAS numbers, CAS RNs or CAS numbiensevery chemical element,
compound, polymer, biological sequences, mixture and #ilmtyhas been described in the
scientificliterature. Thegurposeof using these numeric identifieissto make database
searches more convenietd accurateas chemicals oftehave many names.

Maximum Contaminant Level (MCL)

Column onealso contains information about whethiee pollutant has a Maximum
Contaminant Level (MCL¥et by the United States Environmental Protection Agency
(EPA) for drinking water qualityAn MCL is the legal threshold limit on the amount of a
contaminanthat is allowed in drinking water under the Safe Drinking Water(B8DiWA).
EPA sets standards for approximatelyc@dtaminants in drinking wateincluding 32 that
are P3listed pollutants

Column 2. Pollutant
Column two in the tabl@ollutant Profilesorganizegersistent pollutants ia chemical
classes, with pollutant names alphabetiagthe most frequentiyused common name.

Columntwoal so contains i nf o parsstent, bicaccanulatweanda pol | ut
toxic (PBT)score.In developing the P3 LisDEQ assessed tipotential threato human
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health and the environment poseddaghchemical based upats overall persistence, its

potential to bioaccumulate, and fiticity to fish and, in some instances, toxicity to

humans DEQ descri bed the process f otechndadt er mi ni n
report Senate Bill 737 Development of a Priority Persistent Pollutantfarsbregon

(DEQ, 2009. A higher PBT score indates a highgpotentialthreatto human healtor the

environment.

Column 3. Uses

Column three in the tabRRollutant Profiles(Attachment 4) summarizewvailable
information regarding current or historical usegathpollutant. Information regarding
uses provides insight into potential sourddsesedatasets include

e U.S. Agency for Toxic Substances and Disease Registry (ATSDR) Toxicological
Profiles. The ATSDRIs a United States federal ageribgitpreparesnformation
about thaoxicologicalpropeties of chemical$or the Department of Defense
(DOD) andthe Department of Energy (DOBh substances related to federal sites.

e EPAG Integrated Risk Information System (IRIS).IRIS is a human health
assessment program that evalugugsntitative and quigative risk information on
healtheffects that may result from exposure to environmental contaminants. The
IRIS database contains information for more than 540 chemical subssauctse
human health effectdoth carcingenic and noncarcinogenitiatmay result from
exposure tahesesubstances in the environment. IRIS is prepared and maintained
by the EPAGs National Center for Environme
Office of Research and Development (ORD).

e Report on Carcinogens (RoC)The U.S. Department of Health and Social
Servicesd RoC is an informational scientif
published biennially and serves as a useful compilation of data on the listed
S u b s t earcinogeamisity §bility to cause cancgrgenotoxicity @bility to
damage gersg, potential for human exposure to these substances and Federal
regulations to limit exposures.

e Fact sheets from state aradléral agencies and thipérty peereviewed literature.

Column 4. Sources and Pathways to the Environment

Column four in the table Pollutant Profiles summaraesilable information about where
pollutants originate and generathe pathway pollutant mightake tomoveinto and
throughthe environmentDEQ compiled and interpreted informationrin a variety of
sources, including many of the documemdedfor determining usesf certain pollutants.

For example, DEQ referenced the ATSDR(Rfact sheets from state and federal agencies
and peereviewed literature.

4.2 Relative magnitude in the environment

The fifth column of the table Pollutant Profiles (Attachment 4) summarizes information on
each persistent polilorlamaum préseritirrtre lersvitommemto magni t ud
the degree that such information was available
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Column 5. Annual discharge

SB 737 required DEQ to identify the quantity, concentration and volume of persistent pollutants
discharged on an annual basis in Oreg®ithese datare not readily available in one dataseat all.
Because of the lack dfata on dischges of persistent pollutantdEQ documented available
information from a variety of sources to describe the amount of a polpdgenttially present in Oregon
per yeato assess relative magnitud¥=Q compiled information regardiniipe relative magnitle of

the chemical in the environment, based on a qualitative assessrtieamiount of each pollutant
releagd to the environment, producesed, or storedf this information was not available for a
pollutant DEQ reported surrogate information such as state or national production or import volumes,
inventoriesand chemicalise statistics to represent discharge amountthe absence of quantitative
data specific to Oregon or the United States, DEQ useadisérecent available national or global
estimates. Magnitude of use is necessarily different for different types of pollufdes aimed to
determine a statewide averagagnitudewithout adjusting for specifigeographi@nomaliessuch as a
single hgh emission of a pollutamhat is otherwise rarely used

DEQalsoaimed to standardize available information and estimate a magnitude relative to other
pollutants on the P3 Lisafter compiling information from a variety of sourcesported in different
measuremeninits, DEQ compared results for all pollutants relative to other pollutants on the list, and
assessed patterns and logical groupings of data p&iresnples of datasets referenced and general
categorization approaches follow.

Environmental releases

Toxics Release Inventory (TR). The TRI database is available froBPA and contains information
reported annually by certain industgpes as well as federal facilitieBach year, facilities report to TRI
the amounts of toxic chemicals disposéar otherwise released onsite to air, water, and land and
injected underground, and the amounts of chemicals transferrsileofbr recycling, energy recovery,
treatment, and disposal or releaSempaniesrom numerousypes of industrie§including demical,
mining, paper, oil and gas industries) that produce more than 25,000 gdRri®ns USpr handle

more than 10,000 pounds of a listed toxic chemical must report it to the TRI. If the company treats,
recycles, disposes, or releases more tharpbQ@ds of that chemical into the environment (as opposed
to just handling it), then they must provide a detaiheg@ntoryfor that chemical

TheTRI datdbasehas some limitationg:acilities that manage listed TRI chemicals but do not meet the
TRI threshold levels (those with fewer than 10 ftithe employees or those not meeting TRI quantity
thresholds) are not required to report even though they may release toxic chemicals into the
environmentFewer than 300 Oregon facilities reportto T&Riditde s n 6t speci ficall
amounts dischargedtowatBre s pi t e t he TR ihé&nsost compréhénaite sonrnesof
information availabléor comparing releases sbmetoxic pollutants relative to one anothBXEQ
gueriedTRI dataat the natioal andstate level, and generally categorizethtivemagnitude as follows:

U.S.Toxics Release Invento(yRI), total
e High:0100, 000 kg/yr
e Medium: >1,000 <D0,000 kg/yr
e Low: O1,000 kg/yr

Y ORS 468B.139(2)(b)
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OregonToxics Release Invento(fRI), total
e High: O 1000 kg/yr
e Medium: >100 <1000 kg/yr

e L ow:00 Kafyr 1,000 kg = approx. 1 tofyS)

Production
For many persistent pollutants, information regarding environmental reledsstter
from the TRI or other similar types databasess not available. DEQ documented
information abouhationalproductionratesto estimatea  p o | Irelativa magritiede
usinga variety of datasets, including:

100,000 kg = approx. 110 tons (US)

e Hazardous Waste Generation ReportsEPA manages a national information
system to support the Resource Conservation and Recovery Act (RCRA) of 1976
and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The system
allows tracking of many types of information about the regulated wsav@RCRA
hazardous waste handlers. The information characterizes facility status, regulated
activities, and compliance histories and captures detailed data on the generation of
hazardous waste from large quantity generators and on waste managemeeispracti
from treatment, storage, and disposal facilities.

e High Production Volume Data.EPA maintains aational list of 1,689 high
production volume chemicals. Under the High Production Volume (HPV)
Challenge Program, companies &challengedto make healtland environmental
effects data publicly available on chemicals produced or imported in the United
States in the greatest quantities. HPV chemicals are classified as those chemicals
produced or imported in the United States in quantities ofllbompound or more
per year. DEQ classified any pollutant on thisdisfihigho production.

e U.S. Agency for Toxic Substances and Disease RegistiTSDR). DEQ used
summary informatiorprepared byJ.S. Agency for Toxic Substances and Disease
Registry (ATSDR)o esimate national production ratd3EQ classified chemicals
produced at greatéinan100,000 kg/yr aghigho production, ang¢hemicals
produced akess than 1,000 kg/yr classifl asilowo production.

Use

Information regarding amount of use in Oregon is available for a select few pollutants.
While this information does nalirectly address amount released to the environment, it

gi ves some i ndi qadantialmagnitadie. DEQ rplied oh anétdaet tord s

this information:

e Oregon Pesticide Use Reporting System (PURS)he 1999 Oregon Legislature
passed legislation directing the Oregon Department of Agriculture (ODA) to
develop and implement a system to collect, organize, and report informatadh o
categories of pesticide use in Oregon. Dgeerallyclassified pesticidenagnitude
asihigho if more than20,000kg/yr (~22 tons USyvere reportedlysed fimediuno
if between 4,500 kg/yr and 20,000 kg/gndflowo if the pollutantwas notamong
the top 100 active ingredients used in Oregon.
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Storage

For pollutants without release, production or idermation, DEQ recorded datagarding

amount of persistent pollutants stored in Oregon. Again, this information does not directly
addresgheamount released to the environment, but it gives some indication of a

poll utantodés magnitude. DEQ relied on one dat a

e Oregon State Fire Marshal database This databaseontains the locations of
hazardous material stored in are@onabove certain threshold quantitiés 1985
the Oregon Legislature passed the CommunityhhRig Know and Protection Act
whichrequires the Office of State Fire Marshal to conduct an annual Hazardous
Substance Information Survey (HSIS) of Oregonlitees. Thedataidentifies
hazardous substances that are used, stored, manufactured and/or disposed of at
business and government sites in Oregéacilities are requiretb provide
demographic information and report hazardous substances at orTddlove
reportable quantities. Facilities possessing reportable quantities of hazardous
substances are required to report specific information including the chemical name,
maximum amount and storage locatiDiEQ used this information to characterize
magnitude based on average storage, rather than maximum skanageample,
average storage of 10@®99 pound$~0. 51 2.5 tons USklassifiedasfihigho
storage andaverage storage of 8189 poundg~0.25i 0.1 tons USklassifed as
flowo storage

Importation

For pollutants without release, production, use or storage infornfati@regon or the

U.S, DEQ gathered data regarditige amount of persistent pollutants imported into

Canada or Europe. Again, this information does not directly adtireamount released to

the environment, but it gives some indication
importation into the United Statd3EQ classified more that00,000 kg/ymof likely

importation as & e i n ghighotevelaDER classified pollutants imported at less than

1,000 kg/yrat aflowo level.

4.3 Presence (Attachment 4)

The previous section describes how DEQ esti ma
environment on a statewide scdlecompilingthat information, DEQ noted thatrf many
pollutants completedataregardingrelativemagnitude in Oregors not available, or
conflicting information existg=or example, if TRI data indicate that a pollutant is not
released in large quantities, but isfrequentlydetected in surface watandor sediment,
DEQ concluded thahe informationas a wholduilt a case for concerEQ opted to
systematically document the presence of persistent pollutants in wastewater treatment
pl ant s, Or e gother placeswaprowde & moee wamplete picture for each
pollutant. To achieve this, DE§earched peaeviewed literature and government
documents for sitgpecific field measurementsote thatDEQ did not base its conclusion
about whether there was ause for concern on detection aloRather, detection in
unexpected placesich as human or animal tissue, streams or sedmmgnindicate that a
pollutant behaves differently than other information suggests it nighsistent pollutants
presenin unexpected places may indicate unintended exposures.
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Column 6. Presence in Municipal Wastewater Treatment Plants

Column six in the table Pollutant Profilg&ttachment 4summarizesecent studies
measuringpollutants inoutputs frommunicipalwastevater treatment plants both in the
United States and internationally. DEQ compiled information about the presence of P3
listed pollutants ireffluent, thetreatedwater coming from the end of the pipe that is
released directly into streapas well asnformation about PBsted pollutants irsludge

and biosolids, the residual, sesalid material left from sewage treatment processes that is
not generally discharged to watBelativelyfew studies have reported presence of
certainpersistent pollutantsuch as flame retardants and ingredi@ntnsumer

products) ilfmunicipalwastewater treatment plant effluent or biosofmsany given

location DEQ relied on studies fromastewater treatment plani&{VTP9 across the

globe to better understand whether certain persistent pollutants might be present in effluent
or biosolids For example, DEQ cited:

e Measurements at municipal influent, effluent and septic effluent in Oregon (DEQ
LASAR)

e A study of persistent phitants in nfluent and effluent samples at 9 U.S. publicly
owned treatment works (USEPA, 2009a)

e A national study of sewage sludge (USEPA 20Q09b

e A study of persistent pollutants in WWTP effluent discharged into the Columbia
River (USGS, 2009)

e Surveys ofpersistent pollutants isewage sludgéiosolids)(USEPA, 2009tand
Harrison, et al. 2006

e International studiesf persistent pollutants in wastewa(Environment Canada,
Osemwengie and Gersetnberger, 2004; Choi et al., 2008 and Miao et al., 2004)

Column 7. Presence in Oregon Waters

Column seven in the tabRollutant Profilessummarizes results fronegeral recenstudies
measuringpollutants inOr e g surfateswater (e.g. streams, ponds) and sedifeant
sands and river channel deposiBEQ alsocited information about detections in fish
tissue and osprey eggs in Oregon in this column because of the logical connection to
presence i n DEQpEm ytited nesalts Fomd).S. Geological Surasyl
Oregon DEQstudies including thefollowing:

e ResultsfroDEQ studies in Oregonds surface water
fish tissue (DEQ LASAR)

e A study of persistent pollutants detected in surface water and/or sediment (USGS
2007)

e A study of persistent pollutants present in sedimBillig and Gould, 200)

e Studies of persistent pollutants detected in fish tissue from the Willamette River
(Henny et al., 2003)

e Studies of persistent pollutants detected in osprey eggs from the Willamette River
(Henny et al., 2008ab)
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Column 8. Other

Column eight in the tabl@ollutant Profilesnotesother information relevant to
understanding how particular pollutanbehaves in the environmeitihis column includes
information on deteabins in animal tissue, includirgiman tissugbutdoes not necessigr
indicatethe presence of persistent pollutants in watemany of the following examples,
exposures to persistent pollutants may be occurring through routes other thab&@Xer.
included this information beoae, in some cases, it provided confextother information
compiled about the pollutarExamples ofnformationDEQ documentethclude:

e Measurements from industrial effluent and landfill leachate in Oregon (DEQ
LASAR)

e Third-party peeireviewed literature.
o Study of persistent pollutantietected inish sampled in U.S. lakes and
reservoirs (Stahl et al., 2009)
o Study of persistent pollutants detected in fismgled by a national pilot
study(Ramirez et al., 2009)

e Center for Disease Contrdlational Report on Human Exposure&ovironmental
Chemicals (CDC, 20Q9This report provides an ongoing assessment of the
exposure of the U.S. population to environmental chemicamsdasuring
chemicals or their metabolites mmanblood or urine. The measurement of an
environmental chemial i n a personédés blood or wurine i
does not by itself mean that the chemical causes disease or an adverseE@ect.
citedinformation fromthe most recergtudieswith numeric results.

e Pollutantsselected by U.S. EPA forér 1 screening as an endocrine disruptor
(FederalRegister October 21, 2009: 542%54428).This isa list of chemicals that
the Environmental ProtectioAgency decidedo test based pmarily upon
exposure potential. In announcing its selection of cepallutants for screening,
EPA noted that the pollutang&iould not be construed as known or likely endocrine
disruptors. Nothing in the approach for selecting the initial list would provide a
basis to infer that any of the chemicals selected for thimtexferes with or is
suspected to interfere with the endocrine systems of humans or other dpEQes.
includedthis information inthe tablebecaus&« PA6s sel ecti on process
the information igelevant toassessingotential exposure.

4.4 Broad Pollutant Categories

After summarizing relevant information on sources, magnitude, presence and detections,
DEQ categorized each pollutant according to similarities in these areas relative to other
pollutants on the P3 LiSDEQ assesseB3-listed pollutantsaccording to(1) their potential

to cause harrte.g. very high, high, medium and loand (2)potentialopportunities to
address pollutants at the soueeg. many, some and fewjategories were designed to

both understand the pollutant teztand to provide information for guiding selection of
logical measures and actions for reducing persistent pollutants.

Potential to cause harm
All of the pollutants on th@3 List havethe potential to cause harm to human health or
aquatic life if theyget into the watemand thereby posepotentidthreatt o Or egonds wat e
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if present in sufficient amount8ll persistent pollutants acé concernwhenpresent in the

environment in sufficient amounts. HowevBbEQ assessed the total value of scientific

evidence regardi ng e aharmfulfpo bumanhéakhrotaqusticlfeo t ent i al
in Oregonrelative to other pollutants onthe P3 sk i ng each peore,l ut ant s P/
magnitude and presence.

PBT Scae + Magnitude + Presence = Potential to Cause Harm

DEQaimed to understand which of the persistent pollutants on the P3 List pose the greatest
potential to cause harm relative to other persistent pollufBatachieve this, DEQ

gener al i z e delatave potentidl to casa hardndy assigning high, medium and

low rankingin each of the followingreas

e PBT Score During development of the P3 List, DEQ assigned a general score
rankingeaclpol | ut ant 6s persi st enc@EQcohsullecaccumul at
with a science workgroufor this procesas described iD E Q desailed technical
reportSenate Bill 737 Development of a Priority Persistent Pollutantfarst
Oregon(DEQ, 2009Y° A higher PBT score indicates a higlpertentialthreat to
human health and the environmeRor the purposes of assessing a persistent
poll utantds potenti al RB0I scoress®wWwshar m, DEQ ¢

o PBTscore of 6 = high
o PBT score of 4 or 5= medium
o PBT score of 3= low

e Magnitude. DEQ estimatedeachp ol | ut ant 6 s rin€regon,ieither magni t uc
from Oregonspecific data or extrapolated from national degalescribed in
Section 4.2f this reportand summarized in columnds the Pollutant Profiles
table(Attachment). A higher magnitude indicateshigherpotential threato
human health and the environment.

e PresenceDEQ summarizeihformation regardinghe pollutands presence invater
and otheplaces as described in Section drgl summarized in columns86of the
Pollutant Profilestable (Attachment). DEQ placed a higher priority opollutants
with more frequent presence in unexpected pldeasthe purposes of assessing a
persistent pollutantds potential to cause
follows:

o Pollutants detected municipal WWTP effluentOregon waters and other
places = high presence

o Pollutantsmonitored for andhot detected in any of the studies DEQ
referenced = low presence

Opportunities to reduce at the source

Persistent pollutants, like other toxic chemichllg ve a Al i fe cycl edo beginn
manufacture, spanning purchase through use, and ending with some type of disposal,

treatment, or recyclinffig. 1)

2 hitp://www.dej.state.or.us/wq/SB737
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Figure 1. Life cycle of a pollutant.

Most environmental regulatioasldress toxic chemicalsthie end of thie life cycles,

when they are pollutants in need of managenadtar ther manufactue, distribution,
purchase and usBollution prevention ia primary objectivef SB737andof DE Q6 s
toxic chemical reductioefforts, which ainto addrespotentialpollutantsearlier inther

life cycles, beforethe chemicals become pollutants in the environmenariety of

pollution preventioractivities can take place befaic chemicals are distributed or used.

To definethe potentialfor persistent pollutant® be addressed at the soufld&Q assigned
pollutants intcone ofthreecategoris:

e Many opportunities to reduce at the sourcePollutantsin this category are
currently produced and/or used in the United Statetudingsecondey
fproductior in theform of emissions & releases (e.g., PAHSs released by fossil fuel
burning for energy productioniPollutants in this category present many
opportunities toeduceat the source.

e Some opportunities to reduce at the sourcéollutansin this category ars use
but no longer in production in the United States (PCBs, e.g.p@ndin Oregon
throughunintendedeleasesn Oregon offrom other states or foreign countries.
Pollutants in this category present some opportunitiesdieceat the source.

e Few opportunities to reduce at the source?ollutans in this category aneo
longer in use or production aagenat legally available (e.ddDT), butexistin the
environment as a legacy of past practices that are now illegal or tratgey |
occur Some chemicals that become persistent pollutants in the environment may
currently be in storage, awiag collection or disposaPollutants in this category
presenfew opportunities toeduceat the source.
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5 Reduction Measures

This chapter describes the process DEQ used to identify, evaluate and assess potential
measures for reducing persistent pollugatitexplains how DEQnventoried potential
reduction measures atigts mechanisms for achieving pollution prevention and control.
This chaptedetailshow DEQdeterminedhelevel of effortto reducecertain persistent
pollutants at the source, and hBEQ associateteduction efforts with the sources of
pollutants.It describes how DEQ assessed cost and effectiveness for redueasnres

and proposes evaluation criteria for use prior to implementaioally, this chapter
providesa list of potentialreduction measurdsr each group of persistent pollutants.

5.1 D E Q &mocess to Identify Reduction Measures

SB 737 require DEQto perform an evaluation and assessment of source reduction and
technological control measures that can reduce the discharge of persistent pollutants into
the waters of this state, including an assessment of the costs and effectiveness of such
measures ahwhich measures should be prioritized for reducing such pollutamstther,

SB 737 require DEQ to consult with interested local and tribal governments, state and
federal agencies and other private organizations in this éfféct.accomplish this, DEQ
worked with interested partiés identify the range of actions thaduld be taken to reduce
priority persistent [QEQLMUiscussedand isaventoned @duetignon 6s wa
measures by coordinating with program leaders within the agkeastng a public

workshop on the topic, performing targeted outreach with stakeholders and experts and by
seeking public input whenever possible.

Assess existing DEQ and Interagency Programs

Existing programsncluding programs implementdyy DEQ interagencyprograns and

programded by otheagenciesaddress mnypersistenpollutants Through these efforts,

reduction measures are taken in many place®n many different scaleBEQ began its

procesgo inventoryreduction measures by assessingteggprograms within the

Depart me n tDE® didnotperforra an.exhaustive reviewadifexisting programs

but coordinated with experts to identify key reduction measures for pollutants on the P3

List. In many cases the reduction measures identifiedertain pollutants are already

underway, reinforcing actions beingtak&n i nvent ory of DEQOGs progr a
assess toxic chemicals is included in this report (see Attachment 5).

Intra-Agency Coordination

To understand the current stateknbwledge on toxics reductioDEQ collected

information aboupotentialreduction measures for #i8ted pollutantdy coordinating

closely withanagenewi de team of experts from DEQ6s Air,
This teambegan meetingi-weeklyin June 2009 to share information and ideas regarding

DEQG6s devel op men tToxcs ReductioroBategy descebadsbelowe

Members of the team assista@atly in compiling sections @nd editing this repgrand

will continue to meet to selectduction measures for implementatafrthe Toxics

Reduction Strateglyy DEQ.

2L ORS 468B.139(2)(c)
2 ORS 468B.139(4)
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Agency-wide Toxics Reduction Strategy

DEQ is in the process of developing a comprehensive Toxics Reduction Strategy that will

act as a mechanism to implement reduction meador many of the pollutants identified

in this report. DEQeveraged similaritiebetween the two efforts tllaboratively

identify potential reduction strategies. While the two efforts target slightly different lists of

pollutants, the types of potemtreduction activities arseimilar. The str ategyods Foc
of pollutants targets toxic chemicals currently prioritized by multiple existing DEQ
programgAttachment 5)Several persistent pollutants identified in this report with a high
potentaltoause harm did not meet criteria for 1incl
time because they have not been identified as priorities by multiple DEQ programs.

However, other persistent pollutants may be added to the Focus List in the future based on

areview of monitoring and other relevant daiuring development of the Toxics

Reduction Strategy DEQ will evaluattee effectiveness of its existing programs and outline
recommendations to further reduce toxic chemicals in Oregon.

The Toxics ReductioStrategy may recommend measures identified in this report, and may
also identify and recommend other measures that will provide effective reduction of toxics,
including P3listed pollutantsThe final strategy is scheduléal completion in 2011.

Toxics Reduction Opportunities Workshop

One event where DEQ6s SB 737 program and Toxi
was theworkshopDEQ hostecbn Novemberl7, 2009to openly explore and document

opportunities for toxics reduction in Oregon. Over 150gbe participated in the workshop,

including representatives from theSJEnvironmental Protection Agency, the Oregon

Department®f Human Services, Agricultu@ndForestry, tribal governments, Oregon

State University, the I3. Geological Survey, manufacturing and natural resource

industries, municiglities and special districtesnvironmental and public health advocacy

organizations, and community groups.

Throughout the dajong workshop
attendees listened to panel presentations
representatives andustry, agricultue,
municipalties, nonprofit organizations
andstatepolicy-makers on innovative
approaches and ideas feducing toxic
pollutants in OregonAttendees
participated in lively facilitated breakout
sessions, organized into three sectors:
Community/Municipal,
Agriculture/Forestry, and

Industry/Commercial. DEQ stafompiled
andevaluated results from this meetify
two purposes. ikst, DEQ identified and
refined general themes and broad reduction strategies for inclusion in this report. Second,
DEQ will furtherrefine short and longterm action items$or potential inclusion irthe
agencyds Toxics Reduction Strategy.

Figure 2. Participants at the DEQponsored workshop or
November 1,72009.

Informationaboutt he wor kshop i s available on DEQO6s web
www.deq.state.or.us/toxics/toxicsworkshop.htm
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Targeted communication with stakeholders and experts

During spring2010, DEQ contacted individuals wispecialized knowledgeslated to

pollutant and sectobasededuction measurgle Department was considerifay

inclusionint he agencyods To x iardshis ReodThesd indvidualSnieneat e gy
asked to pyvide technical insight regarding the feasibility or effectiveness of specific

reduction measures. DEQ evaluated the information gained from these experts and adjusted
this report accordingly.

Public input on Draft Legislative Report

DEQreleaseddraft of this Legislative Report for public inpuh MarchthroughApril

201Q and hosted foysublic information sessiorecross the state to reach a broad audience
interested in the topidNearly 50 people attended the informational sessions in Eugene,
Medford Bend and Portland, providing informal verbal ingEQ evaluatd information
received during the public sessions and writtgrut received fronil5 commentersand
modified this report where appropriate.

5.2 Types of Reduction Measures

This section summarizele types of reduction measures that DEQ inventoried for
considerationA variety of entities can takmany different actions to reduce persistent
pollutants in waterways. Not every measure is right in every place at every time, but
combined with other measures these effoaislead to reductionPotentialreduction
measuresdl into two general categorsepollution preventioror pollutant control and
managemenDescriptions of these reduction measures follblae next section (3)

details more specific actions for achieving either pollution prevention or pollutant control
and management.

Pollution Prevention Measures

Pollution preventiomeasureslirectly targetreducing pollution at the source, rather than
controlling toxic pdiution at the end of their life cycle (See Fig. 3)hese measures will
be advanced through technological innovations, education anddaichssistance,
incentivestechnology transfeand regulatory requirement3 hey include:

e Increasd research into new pollution preventioreasuressuch as industrial
process and equipment improvements that either increase the efficiency of chemical
use or achieve business objectives without the use of chelthiaatsan become
persistent pollutants

¢ Implementatiorand promotiorof effective pollution preventiomeasures$or
businessesnstitutions,agriculture and forestrihrough technical assistance and
education(can be applicable tall sectoror sectorspecific)

e Household chemical use reductiactionsthat everyone can participate in

e Collaboration and grtnerships on source reduction measusreby multiple
agencies, business groups, and-gowernmental organizations identify common
toxics reduction objectives and implement measures ieathose objectives;

e Increased research into Green Chemistry and incentives for use of safer alternatives
to toxic chemicals that can become persistent pollutants;
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e Government purchasing policies that set criteria for the purchase of safer
alternativego persistent pollutants and, thus, help to create a market for such
alternatives;

e Restrictions or phaseuts of chemical ingredients in products that can become
persistent pollutants when usaad disposed ofSuch requirements could be
appropriate forhose chemicals with viable safer alternatives and which are difficult
(and expensive) to control once they enter the marketplagevironment

e Implementation and promotion of labeling and certification programs for consumer
productsthat do not containhemicals that aabecome persistent pollutants; and

e Transportation alternativésto lower emissionsf persistent pollutantsom
engines, particularly automobiles

Pollutant Control and Management Measures

Measures irthe Pollutant Control and ManagemeMeasuresategory provide pollutant
reductions throughesearch, technology, engineeringnstructiontechnical assistance,
education and regulatorgeasures, and include:

e Research and promotion df aontaminant control technologiés industrial ad
mobile sources of persistent pollutants released to air;

e Encouragement oftility design and locatiodecisions that minimize the discharge
of persistent pollutants (e.g., installing bioswales and pervious pavement to limit
contaminated stormwater ruifip

e Promotion and implementation of innovativastewater treatmetgchnologies for
municipalities and industries to increase the removal of persistent pollutants;

e Promotion and implementation of innovatitersnwater teatmentand control
technologiesdr municipalities, industries and construction sites to minimize runoff
of persistent pollutants to surface water;

e Increased incentives and requirements ficgasn bank stabilization and erosion
control methodso reduce the runoff of pollutateden sedirants to surface waters;

e Promotion and implementation afisand groundwater cleanup technologiest
reduce the loading of persistent pollutants from cleanup sites into waters of the
state;

¢ Implementation of management standards for wastes containsigtpet
pollutants; and

e Col |l ect i obnacakndd efivteanktes f or certain classes ¢
including agricultural pesticides, pharmaceuticals and heavy metals.

The diagram beloWFig. 3)d e s c r i b e s lifacygeahdlidentifiedmot @okution
prevention or pollutant control and managenadress a pollutant at different stages in
that life cycle.
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Figure 3. Reduction measures and the life cycle millutant.
5.3 Mechanisms for Achieving Pollution Prevention, Control or Management

There are many actions that can help achieve either pollution prevention or pollutant
controlor managementepending on how they are implemenfBoese mechanisntan
be voluntary or regulatoryandthe use of one mechanism does not need to at¢be
exclusion of the other§ome are outlined below.

Chemical Replacement Mechanisms

Actionsin the Chemical ReplacemeMechanismgategory include approaches that would
develop or identify benign chemicals that could repfamsistent pollutants products

and processes. These includeasuresuch as:

e Review and promotion oafer #ernatives and

e Supportfor research onrgen chemistry for safechemical forms to replace
persistent pollutants

Market-based Mechanisms
Actionsin the MarketbasedViechanismgategoryrely on the power of the market to
providepollutantreductions and include:

e Product labelingto advertisegr een o cont ent -teknowocommuni ty f

e Ecocertificationby third parties for products and services that meet pollutant
reduction criteria

e Producer responsibilitior a pollutant from manufacture through end of;ldad
e Byproduct trading progranise.g. repurposing waste products

Educational Mechanisms

Actionsin the Educational Mechanismsategoryrely on providing information to
consumers, businesses, and industrial usdximf chemicals that can become persistent
pollutantsin the environment&nd can include:
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e Technicalassistanceegarding best management practicexl

e Education anautreach

Incentive Mechanisms

Actionsin thelncentive Mechanismsategory are or could in the future be included in
direct regulatory pragms to provide incentives for entities to voluntarily take specific
pollution control of reduction measures. They include:

¢ Incentives folbusinesses, institutional entities and agricultural producers to take
pollution preventio actions beyondegulatoy complianceneasuresand

e Incentives forconsumer purchases of products containing safer alternatives to
productscontainingchemicals that can becomersistenpollutants

Direct Regulatory Mechanisms

Actionsin theDirect Regulatory Mechanisntategoy include traditional approaches to
pollution control, such aasctions required undeelevant state laws or regutats (e.qg.
Resource Conservation and Recovery Act (RCRA) of 1, @&well as new requirements
that:

e Limit or prohibit use opersistenpollutants
e Limit or prohibit release gbersistent pollutants
e Require disclosure (i.e., require disclosure of chemical data)

e Require produceresponsibilityfor the full life cycle of the pollutarit including
takeback and recycling at trendof theirlife cycle; or

e Require removabf pollutans discharged intohe environment
Tax and Credit Mechanisms

Actionsin theTax and Credit Mechanisnasitegory rely on financial tools to achieve
reductions and include:

e Taxesat point of purchask for products containingertain pollutants
e Taxes on dischargésbelow regulatory levejsand

e Tax aedits for certain, achieved reductidmsyond compliance with regulatians
5.4 Supporting Activities: Monitoring and Measurement

Measures irthe Supporing Activitiescategory provide information about the presence of
pollutants in the environment at various locations @veftime, and also measure the
release opresence opersistent pollutantsito the environmenilhese activities to some
level havebeen occurring and should continue to oc@tmey include:

e Source identificatiofi to locatesources opersistenpollutants
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e Biosolids monitoring to better understand the fate of persistent pollutants
e Sediment monitoring to better understand the déabf persistent pollutants
e Effectiveness monitoring to determine whether reduction measures are warking

e Ambient environmental monitoririgto measure levels of persistgailutantsin
Oregonds ;waterways

e Biological indicator monitoringand human biomatoring to understand exposure
to persistent pollutants

e Drinking water intake systenisto assess risk of persistent pollutants in drinking
water,

e Modeling & assessmeintto identify contaminated sites and predict sources and
pathways of persistent potants and

e Source testing for air pollutaritgso monitor specific amounts of persistent
pollutants coming froneertain types of industrial or institutional facilities

5.5 Evaluation and Assessment Process for Reduction Measures

DEQG6s | i s treduction meadureamd meehhnisms to achieve those measures
includeda long list ofpotential actions by a variety of entiti&B 737 required DEQ to
assess which measures should be prioritized for reducing priority persistent poffiitants.
achieve thisDEQ evaluated potential reduction measureglbytifying pollutants witha
high potential for pollution prevention and th@ssessinginkages betwee different types

of pollutants andheir sources angotentially effective reduction nasures.

Determine Level of Effort for Pollutant Reduction

As described in section 4.4 of this report, DE@luatedersistent pollutantaccording to

two significant qualitiespotential to cause harmndopportunities to reduce at the source
DEQ comparedthis information to better understand which reduction measures could
provide the greatest pollutant reductretativeto level of effort. DEQ categoried

individual persistent pollutants into broad pollutgrdups , noti ng t he medi an
eachgroup For example, all individual halogenated flame retardants on the P3 List scored
with avery high potential to cause harm with many opportunities to reduce at the daurce.
some cases there was a wide range of values within a poljutant and DE) separated

the pollutantsinto two groupsAlso, many consumetelated chemicals scored with a high
potential to cause harm with many opportunities to reduce at the source, but some scored
with a moderate potential to cause harm with many opportunitresitwe at the source.

The results of this qualitative assessment are summarized in the following d{&gga#)

and described belowlacement of pollutargroups and reduction measwagtegories on

this chart is based upon a qualitative analysis, amdanded to illustrate, in a general

sense, where pollutant groups fall in this continuReter to the summary table on page 7
and thePollutant Profilestable (Attachment 4) for more information about specific
pollutants.

% ORS 468B.139(2)(c)
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Figure 4. Level of effoffor pollutant reduction

A. Very high potential to cause harm and many opportunities tgeduceat the
source.Relative to other persistent pollutants, these pollutants in the environment
present the highepbtential threato human healtlr the environmentandthe
greatest opportunities for reduction at the source.

o Halogenated Flame Retardaftsnd
o Organic and inorganic metals

B. High potential to cause harm and many opportunities toeduceat the source.
Relative to other persistent pollutants, theseupatfits in the environment present
high potential threato human healtlor the environment, artie greatest
opportunities for reduction at the source.

o Some Perfluorinated Surfactafifs;

o Polycyclic Aromatic Hydrocarbon®@AHS);
o Many Consumer RatedChemicals’’ and
o Some Current Use Pesticid®s

C. High potential to cause harm and some opportunities tceduceat the source.
Relative to other persistent pollutants, these pollutants in the environment present
high potential threato human healtr theenvironment, andomeopportunities

% PBDE-099, PBDE100, PBDE153, PBDE047, Hexabromocyclodecane (HBCD), PBRE9, Tetrabromobisphenol A
(TBBPA)

% Cadmium Compoundglissolved, Lead Compoundsiissolved, Arsenic Compound@s(lll), dissolved, Selaium
Compoundgtotal), Methylmercury(1+ ion)

% perfluorooctane sulfonic aci®FOS, Perfluorooctanoic acitPFOA

?"Triclosan, Galaxolid¢HHCB}, Cholesterol, Coprostanol, Cyclopentasiloxane decametb), Sitosanol, beta
(Stigmastanol), bet8&itogerol,

28 Chlorpyrifos (Lorsban, Dursban), Endosulfan sulfate, Bifenthrin, Dicofol, Oxyfluorfen, Pendimethalin
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for reduction at the sourc&hese pollutants ardready banned or are being phased
out of usebut are detected in high quantities and may still be actively loaded into
the environment

o Some PCBY

D. Moderate potential to cause harm and many opportunities teeduceat the
source.Relative to other persistent pollutants, these pollutants in the environment
present a moderapotential threato human healtlr the environmenand many
opportunitiesexistfor reduction athe source.

0o Many Current Use Pesticidé;
o Industrial Chemicalé! and
0o Some Consumerelated Chemicaf$

E. Moderate potential to cause harm and some opportunities teeduceat the
source.Relative to other persistent pollutants, these pollutants in the environment
present a moderapmtential threato human healtlr the environmenand some
opportunitiesexistfor reduction at the sourcklany of these pollutanire already
banned or arbeing phased out of use.

o Some Perfluorinated Surfactaritand
o Many PCBS*
0o Some Consumerelated Chemicafs

F. High potential to cause harm but few opportunities tareduceat the source.
Relative to other persistent pollutants, these pollutants in the emert preserd
high potential threato human healtlr the environmengndthey are already
banned or are being phased out of use.

o Many Legacy Pesticide$;and
o Dioxins and Furans

G. Moderate potential to cause harm but few opportunities toeduceat the
source.Relative to other persistent pollutants, these pollutants in the environment
present anoderatepotential threato human healtr the environmentandthey are
already banned or are being phased out of use.

0 Some Legacy Pesticidésand
o Pdychlorinated Naphthalenes

2pCB-081, PCB105, PCB118, PCB126, PCB138

30IambdaCyhanthrin, Fipronil, Pentachlorobenzene, Pentachloronitrobenzene, Trifluralin, Deltani@égtamethrij
Esfenvalerate, Fenbutatoxide, Myclobutanil, ProchloraDiazinon , LinuronPentachloroanisol€2,3,4,5,6
Pentachloroanisole)

3L Octachlorostyrene, 2,4,8Tris-(1,1-dimethylethyl)pheno{Alkofen B), DecafluorobiphenyBenzotrichloride
(trichloromethylbenzene

% octamethyiCyclotetrasiloxanéD4), p-Terphenyl,Musk indane

3 PENA, PFOSA and PFHpA

% pCB-052, PCB101, PCB153, PCB156, PCB157, PCB169, PCB180, PCB185, PCB028, PCB077, PCB114, PCB
167, PCB189, PCB123.

% Hexachlorophendiethylstilbestro) Musk ketone, Musk xylene, Pimozide, Roxithromycin, Musk tibetene

36 Dieldrin, Endrin, Mirex, cisChlordane, tran€hlordane,4,4DDD, 4,4-DDE, 4,4:DDT, HeptachlorHeptachlor epoxide,
Hexachlorobenzene (HCB), alphiexachlorocyclohexane, betéexachlorocyclohexane, gamaHexachlorocyclohexane
(Lindang, cis-Nonachlor, trandNonachlor

3" Bis (tributyltin) oxide (TBTO, hexabutyldistannoxahdsodrin, single isomer Oxychlordar@hlordecondKepons,
Dinoseb, 2,46 richlorophenol, 2,4 richlorophenol
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Associate Reduction Efforts with Pollutant Source

One of themaingoals ofSB 737is to prevenpollution by persistent bioaccumulative and
toxic chemicalsin generalmeasureshat addrespersistenpollutants at the sourceea
preferableover control measureBecause they agenerallyless expensive and more
efficient, effective and reliableHowever there are some pollutants already in the
environment for which reduction and control measures are more appraopaate.
pollutants have unique uses or distinct pathways to the environamehtherefore will
respond to specialized reduction measures.

DEQ considered how pollutants are used, and outlined general reduction measures for each
pollutant or pollutangroupfollowing the general process shoimrFigure5, below>® DEQ
thensummarized potential measures for reducing the discharge of persistent pollutants into
Oregondés waters.

] AReduction Measure 1
SF:)c:JtI(’acnetlzll AReduction Measure 2
AReduction Measure 3

. AReduction Measure 4

Potential AR .

Source #2 eduction Measure 5
AReduction Measure 6

Pollutant
Group

. AReduction Measure 7

Potential AR .

Source #3 eduction Measure 8
AReduction Measure 9

Figure 5. Process to associate reduction efforts with pollutmirce

Assess Costs and Effectiveness

SB 737 required DEQ to assess the costs and effectiveness of reduction niéasures.
Generally, pollution prevention measures are lower cost than pollutant control and
management. Pollution prevention is also more effethan managing pollutants at the
end of their life cycldéSee Fig.6)For example, reformulating products to limit ingredients
that can become persistent pollutants aftersisgre cost effective than redesigning
wastewater treatment facilities todtehe pollutant after consumers have disposed of
products containing persistent pollutants down the drain.

Certain types ofeduction measureme most amenable for certain entiti@sdthe ultimate
cost effectiveness will depend on how entities im@etractivities

38 Where possible, DEQ organized individual pollutants into groups with similar chemical properties, uses and sources to tt
environment. For example, individual Polycyclic Aromatic Hydrocarbons were categorized irgooope PAHS.
39 ORS 468B.139(2)(c)
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Figure 6. Reduction measures and the life cycle pbButant.

Next Steps Prior to Implementation: Consider Other Criteria

DEQ generally assessed whether reduction measures outlined in thigeseoallyhad

the potential to successfully achieve pollution reduction when fully developed by an

implementirg agencyDEQd evel oped evaluation criteria in c
Toxics Reduction Strateggam. DEQ will apply the following criteria to specific

reduction programs prior to implementatidhesecriteriashouldalsobe applied to

specific redation programs prior to implementation by other entities

e Effective in achievingreduction. Measures will educe discharge of the
poll utant(s) into Oregonés waters, either

e Implementable. Reduction measures are capable of being implemented, as
determined by progra#ievel experts in relevant sectors.

Measureghatare deemedffectiveand implementablshouldbe evaluaéd according to
the additional criteria below

1. Reduce pollutants at tre source Reduction measures address persistent pollutants
at their source, rather than after they have been released into the environment.

2. Address multiple priority pollutants. Reductiormeasures target many pollutants
instead of addressing individual pghnts.

3. Build on existing efforts. Reduction measuresiitd onsuccessfuprogramsand
effortscurrently implemented by government or rggovernmerdl entities.

5.6 Reduction Measures to be Prioritized

Senate Bill 737 required DEQ to evaluate and assess source reduction and technological
contr ol measures that can reduce the discharg
waters, including an assessment of which measures should be prioritized forgesatin
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pollutants® To accomplish thisDEQ followed the pocess described in this report, noting
that here are other measures that can and do reduce persistent polRriants.
implementing any reduction measures outlined here, existing progranid bbavaluated
and proposed actions should be evaluated with criteria laid out in section 5.5.

Because persistepbllutantsposepotentialthreas to humarand aquatic lifeany measures

taken to reduce their pr esegonaersTheredud@onegonds wa
measurefisted belowrepresent some actions DEQ considered to be moseffestive

that could be taken to reduce certain types of persigtent | ut ant s i n Oregonos
Pollutant categories are listed in order of the level of effort necessary to achieve pollution
reduction. Pollutants with relatively high potential to cause harm and many opportunities to

reduce athe source are listed firsand pollutants with legsotential to cause harm and

fewer opportunities to reduce at the source are listed last. Reduction measures that target
reductions for each group of pollutants are generally listed with pollution prevention

activities first and management or control atigéd last. Pollution prevention measures are
generallymore preferable because they aftenthe most coseffective means to reduce

pollutants and rest in reductions at the source

Pollutants with very high potential to cause harm and many opportunities to reduce at
the source

Halogenated Flame Retardant$! Flame retardants such as PBDEs added to electronics,

furniture, insulating foam and many otlemmsumerproducts may r a v e | into peopl e
bodiesand the environment while the products are in use or after praahectisscarded.

Because halogenated flame retardants have the capacity to migrate out of products into the
environment or to humans throughetit exposureneasures that al&ely to be most

effectiveare those thakduce these persistent pollutants either before they are impregnated

into consumer products, or before impregnated consumer products are purchased or

disposed of as waste. Meassimost likely to achieve reduction include:

U Marketbased pollution prevention suchesvironmentatertification
programs and labelinglative to halogenated flame retardant confient
furniture, electronics and other prodycts

U Chemical replacemetitroughgreen chemistryesearcho develop safer
alternatives;

U Collaborative pollution prevention such as partnerships with chemical and
product producers to reduce the use of halogenated flame retardants in
products

U Regulatorymeasuresuch as required diksure on product ingredierdad
phaseouts ofhalogenated flame retardants, once viable, safer alternatives are
identified

U Surcharges on products containing halogenated flame retardants to educate the
public about the environmental costs of persigp@tititants ando pay for
needed reduction measures;

“0ORS 468B.139(2)(c)
“le.g. PBDEs
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U Collection event$or wastes containing halogenated flame retardants and
required producer responsibility for the full liégcle of a pollutant

U Education on proper disposaf furniture containing high levels of halogenated
flame retardants; and

U Supporting activities such as monitoring to identify sources and levels in
organisms and the environment.

Organic and inorganic metals.Cadmium, lead, selenium, arsenic and methytony are
naturallyoccurringelements with a variety of historic and current industrial and
commercial useBecause these metals are released to the environment from both natural
sources and human activitieseasures that ati&ely to be most effectivare those that
reducethedischarge of metals througil disturbance, erosion, and runoff in both rural

and urban areas, andsgtecificdischargdocations from cities and industrid¢=or certain
metals effective reduction measursmy also includeeducingwaste fronrelevant
manufacturing processes and improper disposal of products containing persistent
pollutants Measures most likely to achieve reduction include

U Chemical replacememindphaseoutsof certainmetds in productgsuch as
batterie3 that becom@ersistenpollutants when usednce viable, safer
alternatives are identified

U Public education concernirte risk of exposure to certainetals such as
arsenic, lead and mercuyry

U Marketbased pollution preventiaactionssuch as produdabelingand
environmental certificatioprograms for products h at d o rpérdistetont ai n
pollutants

U Regulatory, voluntary or incentivieased approaches to improversmwater
controk in urban areasndtargeted erosion control measumesural and
urban areado reducepersistenpollutants entering surface waters from runoff

U Collection events fowastescontainingpersistenpollutants and

U Supporting activities such as continued monitoring to identify specific sources
and levelof persistent pitutantsin the environment.

Pollutants with high potential to cause harm and many opportunities to reduce at the
source

Some Perfluorinated Surfactants.* PFOS and PFOA have a higher potential to cause
harm than other perfluorinated surfactaBiscausehemicalsused in surface protection
products such as carpet and clothing treatments and coatings for packaging enter the
environment through wastewatereasures that ali&ely to be most effectivare those
thatwill reducethesepersistenpollutantsbefore they reach vggewater. Thisanbe
achieveckither by reducinghe amount of persistent pollutants used in products or by
reducingconsumer demanr products containing perfluorinated surfactaMsasures
most likely to achieve reductionglude:

42 PEQOS and PFOA
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U Marketbasedneasures sudsenvironmentatertification programs and
product labeling for products withoperfluorinated surfactants

U Chemical replacemetihroughgreen chemisyrresearch on safer alternatives;
U Public and business education andreachon availablesafer alternatives;

U Collaborative pollution preventiogfforts,such as partnerships with chemical
and product producers to redube use of certain perfluorinated surfactants in
products

U Regulatorymeasuressuch asequiing disclosure on product ingredierdasd
phaseouts of certairperfluorinated surfactantajhenviable, safer alternative
are identified;

U Pollutant controbuch agollection eventseducation on proper disposal and
required producer responsibility for the flifte-cycle of apersistenpollutant;
and

U Supporting activities such as monitoring to identify sources and levels in
organisms anthe environment.

PAHSs. These ubiquitous pollutants formed by incomplete combustion of caditaining
fuels may be most effectively reduced by measures thatdombustionrelated activities.
Because PAHSs also reach the environment througdoff from asphaltroofing and gkeets
measures that reduce the presence of PAHs in sealantisubg effective Measures
most likely to achieve reduction include:

U Incentives for more efficient cars and incentives for cleaner wood stoves;

U Transportation alternativebatfosterpollution preventionsuch as land use
planning for less automobilgependent communities;

U Regulatoryactions such agestrictions on residentighgricultural and forestry
burning

U Chemical replacemerguch agvaluatingand implementinglternatives tahe
use of PAHs in road surfaces and sealants

U Regulatory, voluntary or incentivieased approachésatimprove urban
stormwater contro|go keep PAHladen sediments out of stregmasd

U Supporting activities such as monitoring to identify sources and levels in
organisms and the environment.

Many Consumer Related Chemicalé® Many consumer related chemicals have a high
potential to cause harringredients in consumer products such as antibacterial soap, dry
cleaning fluid and scented laundry deterggatierallyenter the environment through
wastewater after consumers wasbhductsdown the drainMeasures that atéely to be

most effectiveare those thawill reduce these persistent pollutants before they reach
wastewater, either by reducing the amount of ptst pollutants used in products or by

“3e.g.Triclosan, D5, Galaxolidéragrance)andCholesterol



Reducing Persistent Pol

reducing consumer demand for products containing certain consalatd chemicals that
can become persistent pollutants when uSkzhsures most likely to achieve reduction
include:

U Marketbasedneasures sudsenvironmentalcertification programs and
product labeling for productsh at dondét contrgated certain coc
chemicals that can become persistent pollutants when used

U Chemical replacemetitroughgreen chemistryesearcho develop safer
alternatives

U Publiceducation and outreach on safer alternativeonsumer products
containing persistent chemicals;

U Collaborative pollution preventigsuch as partnerships with chemical and
product producers to reduce the use of certain persistent pollut@ntslucts

U Required disclosure on product ingredients and bans and tiession certain
pollutants;

U Pollutant contrglsuch as collection events, education on proper disposal and
required producer responsibility for thel life -cycle of a pollutantand

U Supporting activities such as monitoring to identify sources and levels in
organisms and the environment.

SomeCurrent Use Pesticides* Some current use pesticides have a higher potential to
cause harm than othdrsecause they have a higher PBT score, are used more or are
detected more frequentli?esticides used for commercial agriculture, commercial
landscapingnd residential purposes may enter surface waters due to improper application,
storage or disposal, vipray drift, or from soil erosion and runoffleasures that are

likely to be most effectivare those thahay reduce these persistent pollutants before they
enter water, either by reducing the amoumeafistenpollutantsused inpesticide

products vinere appropriate, by reducing unnecessary use of products containing persistent
bioaccumulative and toxic chemicals that can become persistent pollutants after use, or by
facilitating proper application and disposal of potentially persistent pesticidesukés

most likely to achieve reduction include

U Marketbasedneasuresuch agcocertification programs and product labeling
forthose products hat dondét contain persistent bio
chemicalghat can becompersistenpollutantsafteruse

U0 Chemical replacement pollution prevention such as green chemistry to develop
safer alternatives;

U Partnerships and technical assistance initiatives for commercial agrictdture
educate and promotetegrated Pest Management, pesticide drift redagctio
safer alternatives, and other activities to minimize the amount of pesticides
entering surface waters

%4 e.g. Chlorpyrifos (Lorsban, Dursbamndosulfan sulfateBifenthrin, Dicofol, Oxyflourfen, Pendimethalin
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U Educationandoutreacho urban and residential usensintegrated Pest
Managementsafer alternativesunderstanding pesticide labelsd improved
application methods

U Changes to pesticide labels regarding proper application, vegetated buffers and
drift reduction measures

U Regulatorymeasuresuch as required disclosureidri n mgretdiéntsn
pesticide productanduserestridions on certain pragtt ingredientshat
becomepersistenpollutants;

U Increased registration fees for pesticides and surcharges at the point of purchase
to fund pesticide pollution prevention activities and educate the public about
the environmental costs of certgiarsistent pesticides found in water;

U Agricultural pesticide wasteollection eventsr required producer
responsibility for thdull life -cycle of apersistenpollutant

U Use of regulatory, voluntary, or incentioased approaches to improve and
expandmplementation of stream bank stabilizatemd erosion control
activities and

U Supporting activities such as monitoring to identify sources and levels in the
environmentto focus reduction activitieandto measure effectiveness of
those activities (e.desticide Stewardship Partnerships).

Pollutants with high potential to cause harm and some opportunities to reduce at the
source

Some PCBs Some types of PCBs have a higher potential to cause harm than others
because they have higher PBT scores odarected more frequentlilthough generally
banned for production and usetween 1979 and 1998, these global pollutants may be
released into the environment from old equipment or products containing fCBsas
electrical systems and industrial caunlixi Stored containerof unused mixtures containing
PCBspresentanother potential source of these persistent pollutants to the environment.
Because PCBs are no longer manufacturezgsures that are likely t@ most effective are
those thatvill addresslischargdrom contaminated sites through control and management.
Measures most likely to be effectivall also reduce new discharge of PCBs to the
environmenfrom burning and improper disposal of old electrical systems, certain building
and industrial aulking, and unused storeSRCB-containingmixtures.Measures most

likely to achieve reduction include:

U Expedited removal process for ¢caminated areas, including identifying
options f oorphad esintienggy wipt i ;PCB contaminat.i

U Maintenance of closed electrical systems and proper disposal for industrial
caulking and old ballasts containing PCBs;

U Enhanced compliance and enforcement of Toxic Substances Control Act
regulations related to PCBs;
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U Supporting activities such as assesdneidentify specific contaminated sites
and monitoring to measure effectiveness of reduction activéies

U Replacement of transformers containing PCBs.

Pollutants with moderate potential to cause harm and many opportunities to reduce at
the source

Many Current Use PesticidesMany pesticidedisted as priority persistent pollutants

present a moderate potential to cause harm. Like other pestisiel@$or commercial
agriculture,commercial urbang(g.,landscaping) and residential purposes, thayrun

off into surface watetlue to improper application or disposal, or due to soil erosion.

Measures that are likely to breost effective are those thaill reduce these persistent

pollutants before they enter water, by reducing the amount of pergstiitants used in
products, by reducing consumer demand for products containing persistent bioaccumulative
and toxic chemicals that can become persistent pollutants after use, by reducing excess use
of products containing persistent bioaccumulative amittchemicals that can become
persistent pollutants after use, or by facilitating proper disposal of potential persistent
pollutants. Measures most likely to achieve reduction include:

U Measures similar to those for other current use pestiqi@es.pagd3.)

Industrial Chemicals. Chemicals used in industrial processisgch as optal and

semiconductor research acertain types opulp processingmaybecome persistent

pollutants after use. In some cases, gasoline transport for residential or recreational use may
result in spills of industrial chemicals. Becausg#ustrial chemicalbave very specific uses

and pathways to the environmemeasures thatrelikely to be most effectivare those

thatwill address particular industries amdiuce the discharge fdustrialpersistent

pollutantsby chemical replacement or controlling spills from gasoline tranddedsures

most likely to achieve reductianclude:

U Chemical replacemerguch as green chemistry to develop safer alternatives;

U Expanded industrial pregeatment programs to encompass smaller
municipalities and additional industrial sectors that discharge persistent
pollutants; and

U Pollutant comol suchas t or mwat er cont rcontainingp keep
persistent pollutantsut of streams.

Some Consumerrelated Chemicals*® Some ingredients in consumer produstsh as
synthetic estrogempharmaceuticals, sunscreesomefragrances in soa@d scented
laundry detergenpresent a moderate potential to cause Hegoause of a relatively low
PBT score or because they are little usgikk other consumerelated chemicals, these
pollutants enter the environment through wastewater after conswash products down
the drainMeasures that aléely to be most effectivare those thatouldreduce these
persistent pollutants before they reach wastewater, either by reducing the amount of
persistent pollutants used in products or by reducing comsdemand for products

%5 e.g.D4, p-Terphenyl, Musk indane (fragrance)
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