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Executive Summary

In 2008the Oregon Department of Environmental Quality initiated a #argn statewide program to monitor

Or e g surnfateswaterand aquatic resourcéasr the presence dbxic pollutantsThe initial 3year focus of

monitoring program was to measure the concentrations of toxic pollutants in surface water and fresh water fish
(fillet) collecteda selected sitethroughout théVillamette River Basin Thisreport surmarizes the results of tests
performedon samples ofvater andreshwateffish collected in 2008 frora varieity of sites on the mainstem and

major tributaries irthe Willamette River BasinPollutantsmeasured in water and figicluded 17 metals and more
than 20Chumanmade industrial, agricultural, and pharmaceutical chemicals, personal care products and chemical
by-products that potentially pose risks to human or environmental h@éhre possiblepollutant concentrations

measured in fish and water are compareestablished water quality criteria or screening levels.

A wide variety of pollutants were measured at low but detectable concentrations in water samples collected in the
Willamette River Basin. The most divensember of pollutants was measured in water collected from a urbanized
drainage locateth thelower Willamette River BasinHerbicides were thmost frequently detecterass of
pesticidesneasuredn water samplegom the Willamette River Basiiuronand atrazine were the most

commonly detected herbicides in surface wagnpledat 20 sitesn September and December 2008. At least half

of the surface water samples collected during September and December contained detectable concetitieations of
herticide duron and at least a quarter of the samples contained detectible concentrations of atrattiee widely

used herbicdeNo pesticides were detectedvilter atconcentrations that exceeded federal or Oregon water quality
criteria although few dteria exist for currentise pesticides. Pharmaceuticals including the antibiotic
sulfamethoxazole, the moedabilizing/antidepressant venlafaxine, and the anticonvulsant /mood stabilizing drug
carbamazepine were detectdow but detectable concenioats Water quality criteria do not exist ftinese
pharmaceuticalsCorprostanol is formed in the gut of vertebrate animals including mammals and birds as a product
of the breakdown of cholesterol and is considered an indicator of fecal contamiriitfaar. cholesterol,

coprostanol or botlweremeasured aletectable concentratioasall twenty sitessampled for organic contaminants
during both low and risingflow periods At numerous locations copper, lead, arsenic, silver anccpimeentrations

were above Oregon criteria adopted to protect aquatic life from toxic effects of these metals.

A numberof persistent, bioaccumulatiandtoxic pollutantsncludingmercury humanrmadechemicals, and
chemical byproductsweremeasured iffish fillet samplesat all 12sampling site. Levels of plychlorinated
biphenylsmeasured iromposites ofish fillet atall sitesapproachear exceeded).S. Environmental Protection
Agencyscreening level®or subsistence fisherShe fish filletsampledrom a sitein Eugene had the highest
concentration opolychlorinated biphenylRBCBs of any site analyzedannedfor most usei the United Statelky

the late 19@s,PCBswere oily liquids commonlassociated witlelectrical transmission equipmemnit were also
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incorporated into a variety of products like paif&sand caulking materialsA mixture of polychlorinated

dioxins and polychlorinated furamgasalsomeasured inigh fillet tissuefrom all sites Dioxins and furans typically
form as inadvertenbyproductsof chemicalmanufacturingr burning The mmbinedmixture ofdioxins and furais

in fish from all siteswasabove USEPA screening levels for subsistence fishers as well as recreational fishers.
Flame retardantpélybrominated diphenyl ethéraere detected in fish fillet composites collected at all stations;

however, no federal or state screening levelsanentlyavailable fothese compounds

Levels of the organochlorine pesticides such as DDT generallypelowUSEPArecommended scremg levels

for subsistence and recreational fishétswever, the concentration of dieldrin, an organochlorine insecticndse

use was restricteid the 1970snd banned in the 1980sas detected above USEPA screening levels for subsistence
anglers ira composite sample prepared from smallmouth bass collected in the TualatinNRéreury

concentrations measured in freshwditgh fillets weremeasuredit concentrationthatexceedeane or more

screening leveestablished to protect human health.

Sampling in2008markedthe firsttime since the miel990s that DEQ@ystematically documented thencentrations
of wide range ofoxic pollutants inwater and fish tissueollected inthe Willamette RiverBasin Funding provided
by the Oregon Legislatato DEQ to initiate a longerm, statevide watershedbased toxics monitoring program
enhanced DEQ6s analytical and opkEQ@GI onaggradrdadyiatbiid d t i e s .
generatingzaluableinformationfor the Willamette River Bas. Routine monitoring of water, fislandother
environmental media for toxic pollutantsll provide valuable feedback to help DEQ and its partners implement

successfutoxics reduction strategies.

In 2009, followup sampling was performed upstream dodnstream of the site in Eugene where high PCB
concentrations were measured in fish. In 200&ewsamples/ere also collected at the 20 sites sampled in 2008 to
document seasonal fluctuations in toxic pollutant concentrations. A final round of eetglirgy in the Willamette
River Basin is planned for the spring of 2010. Findings from the 3 year monitoring effort in the Willamette River

Basin will be released in draft in December 2010.
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Introduction / Background

Program Rationale

The mission 0DEQis to restore, maintain and enhance the quality of Oregon's air, water and land. To
achieve itanission, DEQ collects arghalyzes water, sediment and biological organiemthe presence

of pollutantsand compares its findings to ediabed protective criteria. DEQ usimformation generated

by thetoxics monitoring pogramto inform the public and take measutegeduce levels of harmful

pollutantsin the environment, improve water quality and protect human haadtlaquatic ecosyamns
Regulatory Context

The federal Water Pollution Control Act was originally enacted in 1948, subsequently revised and re
designated as the Clean Water Act during the 1970s. The purpose of the Clean Water Act is to restore and
maintain the chemicaljpy si cal , and bi ol ogi cal integrity of thi
objectives, the Clean Water Act required states to designate uses for specific portions of their respective
waterways. These uses include drinking, fishing, contact andardact recreation, industrial and

agricultural supply fistaquatic life, wildlife, hydropower, hunting, commercial navigation/transportation

and aesthetic quality. The states in turn are required to adopt numeric and narrative chemical standards for
physical and biological characteristics of their waters to ensure that waters were suitable for their

designated uses. The Clean Water Act addresses degradation resulting from both point (discreet discharge

points) and nompoint (runroff) pollution sources.

Initially, federal regulations werestablished for physical andemical water characteristics such as
dissolved oxygen, pH, and temperature (among others) to protect designated uses. However, by the late
1980s, the U.S. Environmental Protection Agency begastablish numeric water quality criteria for a

list of toxic pollutants. These numeric criteria described 4@ged ambient concentrations of pollutants

that were protective of human and ecological health. The Clean Water Act required the sthips to a
criteria at least as stringent as those recommended WWSEPA To date, theJSEPAhas set water

quality criteria foronly approximately 160 toxic priority pollutanéanong the thousands gbllutants

released into the environment.
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Public Concerns Regarding ToxicPol | ut ants and Or eRpsporise Legi sl ati ve

Despite dramatic i mprovements in the quality of
pollutants for which federal numeric criteria exist represenly a small fraction ofhe thousands of

potentially toxic chemicals produced, transported, used, and released nationally. In addition to toxic
pollutants released in Oregon, some contaminants
from sources located beyond staind even national boundaries. The number, distribution and variety of

local, regional and global sources of toxic pollutants combined with frequently conflicting or insufficient
information concerning the risk these released contaminants representdiadepiiblic concern

regarding the presence and impacts of these substances on environmental quality and human health. Since
the 1990s, Gallup® polling of the American public has revealed consistently high concerns particularly
about toxic pollutants in viar. A recent Gallup Poll identified polluted drinking water, toxic pollution of

soil and water by toxic waste and pollution of rivers lakes and reservoirs as the tamtlireemental
concernsDEQrecognized the need for systematic monitoring of tpritutants in its 2005 Strategy for
Monitoring Oregonds Waters. Acknowl eDEQasmag its r
high-priority issue, the Oregoegislature provided funding @EQ to establish a statwide, longterm,
watersheebasedoxics monitoringprogramin 2007.

Program Implementation and Scope

DEQ began thé&xics monitoringorogramin 2008 with a multiyear focus omeasuring the
concentrations dbxic pollutants in fish andater in the Willamette Riverdsin. Ultimately, DEQ plans
to expand the scope of theogramto all 13 major river basins that lie entirely or partially within the
statedbs boundaries on a ringlemeating toxigs merGtdriegeyanidiee. T h e
Willamette River Bsin iscurrentlyunder development and review.

Thetoxic monitoringprogram willusecomparablanethodsover time,to documenthe concentrations dfiose
pollutants in water, fishand other aquatic organisms and media that pose the gtba¢astto human and

ecological health. Wheravailable DEQ will interpret its findings in light of established water quality criteria
and/or contaminant effectiresholdsDocumenting the presence of toxic pollutants in surface waters and fish in
Or e g o n dasinsiddntifies potehtial risks to human and environmental health and when repeated over time,
provides critical information to guide adaptive toxics reduction stratdgiesighquality information generated by
the toxics monitoroig programill help DEQ achieve its mission of restoring, maintainiagd enhancing Oregon's

water, air and land resourc&EQ will post all finaltoxics monitoringdata reports, fact shegtsd outreach
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products produced through theogramonits web pagen order toenhance their availability and relevance to policy

decisionmakers and the publivebsite*

Toxic Pollutants of Interest

In this report, the terrfitoxic pollutant® refersto substances thateprimarily the result of human
activities. These pollutants have either been intentionally produced or are formepradumnts from
industrial, municipal, or agricultural processes. In addition, some natacaliyring materials including
mercury, @dmium, lead, zinc, and copper are also included in the target lighrddramanalyzed
unfiltered surface water for over 240 pollutaffppendix A)capable of impairing the normal

functioning of biological systems, even at low levels of exposure. Adwffects resulting from exposure
to toxic pollutants include reduced survival, impaired development, genetic damage, tumor pramotion

diminished reproductive success in human and animal populations.

Althoughnumerous regulatory, academic, and puliterest groups have compiled various lists
identifying a range of tag chemicalsno single, widelyaccepted catalog of toxic substances of concern
is available. Anticipang this challenge, the Oregtmegislature enacted Senate Bill 737 in 200/ ich
tasked DEQ with developing a list of priority persisiémbaccumulativeand toxic chemicals that may
degr ade Or e g o n ©his pesistantfpaodtye pollutant listyosP3 lisiyas notcompleted

prior to thedevelopment of thprogram2008monitoring plan anthereforecould not beully taken into

account for the initial round osnpling, buit will be considered in subsequenbnitoringefforts

The pollutants targeted by tpeogramin the summer of 2008 included industrial and agtizal
chemicals known to be affecting Oregonbés agquatic
DEQOGs DWatan BourcedProtection Prograenur r ent use pesticides measu
Stewardship Partnershignd cataminants of emergingpncernwhich includesselect pharmaceuticals
and personal care produ¢fppendix A) Below is asummaryof classes of toxic pollutants targeted for
analysis in 2008 by thxics monitoring program

e Industrial chemicals and combustion byproducts

e Polygclic aromatic hydrocarbons (PAHS),

¢ Polychlorinated biphenyls (PCBs),

! http://www.deq.state.or.us/lab/wgm/toxics.htm



http://www.deq.state.or.us/lab/wqm/toxics.htm
http://www.deq.state.or.us/lab/wqm/toxics.htm

Toxics Monitoring Program 2008 Progress Report: Willamette Basin

e Plasticizers (phthalates)

e Polybrominated diphenyl ethers (PBDES),

e Current use and legacy pesticides

¢ Dioxins and furans (in fish tissue only)

e Emergig contaminants of concern (includipharmaceuticals, personal care products)

e Select metals

Industrial chemicals and combustion byprodu@tsis pollutant group includes chemicals known as

volatile organic chemicals and sewdlatile organic chemicald his chemical class of volatile organic
chemicals includes mumberof compounds whose primary shared characteristics are their relatively low
boiling point and high vapor pressures that results in their tendency to vaporize at relatively low
temperaturesandlimited solubility in water. Examples of volatile organic chemicals include some
pesticides, aromatic chemicals such as benzehene acetonea variety of solvents and paint thinners
varnishesandgasoline and gasolirexygenatioradditivessuch asnethyl tertbutyl ether lighter fluids
dry-cleaning agentdormaldehydeand refrigerantdo name a few. Given their tendency to vaporize,
some volatile organic chemicals can pose health risks to humans via inhalation as well as absorption
through skin Any class of chemicals as broavalatile organic chemicals is bound to exhibit a range of
biological effects from little or no impacts to serious harm. Some volatile organic chemicals have been

shown to cause cancer in animals and some are considdyediuman carcinogens.

Semivolatile organic chemicals are characterized by lower vapor pressures than those classified volatile
organic chemicals. As a result, theyd toevaporatenore slowly than volatile organic chemicalhey

also tend to haviemited solubilityin water As a result of these characteristics, sealatile organic

chemicals typically bind to sediments or other carbon rich substrates which may include the lipids (fats
and fatty acids) of living organisms. Sewdilatile organiacchemicals include polycyclic aromatic
hydrocarbons, plasticizers (phthalates) and a wide variety of halogenated aromatic confamueads.
semivolatile organic chemicals are suspedietiehuman carcinogens and may disrupt endocrine

systems and hormone rdgtion of organ functionsl'hey aresubjectto metabolic breakdown and

excretion once absorbd&y living organismdo a greater degree than some more persistent compounds
like PCBs and PBDEs.

PAHSs are present in olil, tars, and coal and are releasedjdieé combustion of fossil fuels as well as

tobaccoPlasticizers are a class of sevniatile organic chemicals additives that are blended into a
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variety of materialsquch agplastics and resins) to ensure flexibility of the final product and during
marufacturing processes. Plasticizers can enter the environmentsétetbétheir manufacture, use, and

degradation of discarded consumer products.

Polychlorinated biphenyl$?CBs are stableumanmadecompounds whose primary structure consists of

two phenyl rings linked by a carbeto-carbon bond. As their name implies, chlorine atoms are added to
various available positions on the biphenyl structures. They were first manufactured in the 1930s and
found widespread acceptance in a variety of industridicammercial applications. Their stability at high
temperatures and resistance to electrical conductance made them particularly useful in electrical power
production and transmission applications and they were frequently used-dshigatthg and insuléing

fluids in electrical transformers. PCBs also were incorporated into a wide variety of other products
including lubricants, paints, carbonless copy paper and a variety of surface materials and caulking. In all,
there are 209 possible PCB configuratiamrscongenersiepending on the degree of chlorination of the
biphenyl structure. Commercial PCB formulations were not pure preparations; rather, they contained
complex mixtures of these congeners.

Because of their low soluability in wateCBs tend t@ccumulate in sediments and the lipids or fat of
living organismsOrganisms do not excrete or break down PCBs very Wglkce incorporated into the
biological tissue of organisms low on the fedthin, these pollutants are passed on and accumulate or
bio-magnify in the tissues of organisms higher in the foloain like predatory fish, birds and humans.
Ultimately, in response to growing concern about their human health and environefieatslthe
manufacture of PCBs was banned in the late 1970s along with most afstbaiiatedises. Despite these
prohibitions, measurable residues of PCBs remain widespread globally and in some areas continue to

pose risks to human and environmental health.

PCBs have been linked to increased cancer risk and other human health effects including impacts on
nerve, endocrine and reproductive functiditse Oregon Department of Human Services has issued fish
consumption advisories for elevated levels of PCBsim ¢ollected in the lower Columbia River, lower
Columbia Sloughand Willamette River at Portland Harbor. Total PCB and select PCB congeners were

measured in water and fish as part of the Toxics Monitoring Program in 2008.

Polybrominated diphenyl ethe®BDESs ardhumanmadechemicals whose primary structure is

composed of two benzene rings linked by a caitibesxygen bondBecause of thejprimary

configuration, they resemble the overall structure of PCBs. Like PCBs, PBDEs have limited solubility in
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water and are produced as mixtures of a variety of congeners. Unlike PCBs, PBDEs have been typically
blended into a wide variety of consumer products as a ftetaedant and are found in furniture,
draperies, beddingnd electronics. They may constitutetaiB0 percent (by weight) of some television

and computer components.

PBDEs tend to bianagnify and their concentrations in environmental samples have been increasing
globally, including dramatic increases reported in osprey eggs collected near thmbi@dRiver(Henny

et al, 2009)PBDE exposure in mice has resulted in decreased circulating thyroid levels and impacts on
behavior and gross motor control. In animal studies, PBDE exposure before and after birth caused
problems with brain development. Heestudieseportedproblems with learning, memory aoanges

in behavior. They also show that exposure to PBDEs during development can decrease thyroid hormone
levels, affect reproduction, and reduce immune system performance (DHS 2008). In recent years,
production and use of PBDEs in the United States has declined because of regulatory action based on
environmental and human health concelmsotal,12 PBDE congeners were measured in water and fish

in 2008 (Appendix A).

Current use and legacy pesticed@he term pesticide isgenericlabeland encompassesspectrum of

(primarily) synthetic chemical products manufactured and used to control a variety of nuisance
organisms. Pesticides are further classified accordititettarget pest to be managadh as insects,
rodents, tenestrial/aquatic plants, fungi and bird¥ithin these classifications of pesticides, the individual
compounds can be furtherderedaccordig to their chemical structure suchpdenoxy herbicles or
organophosphate insecticigi®r theirmode of actiorsuch aglisrupting nerve functian

Organochlorine pesticides were introduced in the 1940s and persist in the environment |dr&ijrafter
applied. Dichlorodiphenyltrichloroethane (DDT) is an example of a persistent legacy insecticide which
disrupts communication of nervous tissue by slowing the breakdown of the neurotransmitter
acetylcholine. Although it was first formulated in the nineteex@ntury, largescale production and use

of DDT as a insecticide did not occur until the mi®40s. Due to concerns about its humdatgand
environmental effects such aggshekhthinning in birdsits manufacture and use in the United States was
banred along with several other organochlorine pesticides in the 1970s. The Oregon Department of
Human Services issued a fish consumption advisory for the lower Columbia River in 1996 because of
elevated levels of DDT and other contaminants in fish. tdkies monitoring programanalyzed water

samples and fish tissue for DDT and several other organochlorine pesticides.
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Dioxin and Furans Polychlorinated dibenzodioxins (dioxins) and polychlorinated dibenzofurans (furans)

share a biphenyl structure similarthmse found in PCBs and PBDEs. Like PCBs, dioxins and furans also
incorporate chlorine atoms bound to available positions on the biphenyl ring structure. As with PCBs and
PBDEs, dioxins ad furans come imany individual configurations, depending on thgrde of

chlorination. Of the two chemical classes, dioxins are considerably mordharitirans. The most toxic

form or congeneof either classs the 2,3,7,8 tetrachloro dibenzodioxin (2,3,7,8 TCDD) configuration.

Dioxin and furans weraeverprodiced intentionally; rather they formed through sidactions which
occur during the manufacture of certain herbicides, preservatives and disinfettnisation of wood
pulp in the production of paper produatsd as the result of incomplete incinavatof chlorinated

organic compoundis a variety of forms, inlcludingome plasticdn 1991 thdJSEPAapproved a otal
MaximumDaily Load (TMDL)assigningvaste load allocations to chlorine bleach pulp and paper mills
discharging wastewater to tlmlumbia, Snake, and Willamett®ivers. Concentrations of individual
congeners of dioxin including 2,3,7,8 TCDD, and furans were measured in fish collected in 2008.

Chemicals of emerging conceifhe phraséichemicals of emerging concérencompasses diverse

range of environmental pollutants includingman and veterinary pharmaceutidgaladdition to

ingredients found ipersonal care productsich as hand disinfectants, sunscreangd synthetic

hormones whiclmave the potential for causingleterious effets on aquatic life Pharmaceuticals

include prescription and ow#ne-counter drugs manufactured and used to treat illness or enhance human
and animal health. Examples of human pharmaceuticals include antitbaticgontrol medications,
moodstabilizng agents, ailepressants, seizucentrol agents, diagnostic medind wastes from

hospitas and pharmaceutical manufacturing. To further complicatésthee some pharmaceuticals may
have dual uses; for example, in therapeutic doses anticoaguansavent blood clots, but incorporated
into bait at higher concentrations, they can also serves as effective rodenticides. Examples of agricultural
pharmaceuticals include antibiotics administered to reduce the occurrence or spread of disease and
steroids administered to stimulate growfPharmaceuticals were measured in water only and included
acetaminopheiinonprescription antinflammatory) caffeine(stimulant) carbamazepinémood

stabilizer/anti convulsan), codeine(analgesic)diphenhy@mine(non-prescription anti histaming)

sulfamethoxazoldantibiotic), andvenlafaxing(anti depressant)

Personal care products include ingredients and final formulations used by the public as fragrances
cosmetics, sunscreens, insect repellartd surfactant®undin many household and commercial

detergents and cleaning products. Collectively, these contaminants may enter the environment via
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manufactureelated releases, collection and transit through municipal sewage treatment facilities and
private septicystems and disposal of bisolids The insect repellent DEET was the only personal care

product analyzed in water.

Pharmaceuticals are specifically formulated to alter the function of biological systems. Evemnvizen

and veterinary pharmaceuticals greperly administered unabsorbed residuesanemonlyexcreted.

These excretd pharmaceuticals alomgth improperly discarded medicatidrave been demonstrated to

persist and retain potency despite passing thoughicipalwastewatetreatment facilities and private

septic systems. Human pharmaceuticals such aslgmtessants, reproductive hormones and antibiotics

have been detected in surface and groundwater resources. In addition to human pharmaceuticals enteri
the environment from private and public treatment facilities, veterinary therapeutics can also enter surface
and groundwater resources via faint source runoff from livestoetelated operations. Similarly,

compounds used in the formulation of perd@aae products including surfactants and fragrances have

also been detected in the discharges anddiids from municipal wastewater treatment facilities as well

as in from private septic systems. The ecological and human health implications of eldicakscand

personal care products at low levels in the environment are currently being evaluated. Some are suspected

to influence reproductive health, navigation, swimming and predator/prey behavior in fish.

Priority PollutantMetals High concentrations giriority pollutantmetals such as copper, lead, and zinc

cankill aquatic life but, more often, sublethal effects can be the result of very low concentrations of
metals. These sublethal effects may include decreased growth omuajmoar increased susceptibility

to other diseases or environmental stressors such as low dissolved oxygen or high temperatures. Very
low levels of copper have been linked to disruption of the olfactory (smell) system in salmon, thus

impairing their aHity to feed, navigatandreproducel(CREP, 2007.

Oregon has adopted water quality criteria for antimony, ardeaitim, beryllium, cadmium, chromium,

copper, cyanide, iron, lead, manganese, mercury, nickel, selenium, silver, thallium, aSoeat

these criteria are protective of aquatic lifeemdastherssuch aghe arsenic criterigrare intended to

protecthuman health Calcium and magnesium, the primary constituents of water hardness tends to form

salts with some metals, making them lesgc to aquatic life As a result of this effectyater quality

criteriafor some metals are hardnafespendant. For exampl@e,r e gondés water quality c
and lead assume a water hardness of 100(raile 20 OAR 340.41However, hardnesmeasured at

the 40 sites where water was collected for metals determination was commonly less than 100 mg/I.
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Hardnessdependant water quality criteria values for metals wepaleulatedoy using site and sample
specific hardness.

Bioaccumulation of nreury in fish and other organisms isecognizecdtcontaminant issue of concem

parts of Oregon as well as other regiontheflLhited States Mercury is used inumerous

manufacturing processes andiigitical componenin a variety ofinstruments ath devices such as
barometers, thermometers and pressure gages and switches. Mercury enters the environment from
numerous local, regional and global point sources anepnomn sourcesThe largest anthropogenic

source of mercury is the burning of fossiefg, especially coalOnce in the environment it undergoes
complex chemical transformations that result in the formation of methyl mercury which accumulates and
magnifies in the foodhain. The accumulation of mercury in the fagwhin can reach levels that pose

risks to ecological and human health.

In theWillamette River Basirtoncentrations of mercury in fish tissue excegtgtriaestablished to
protect human health aride Orega Department of Human Servickss issued fish consumption
advisories for thenainstenof the riverand several of its reservoirgcause oélevatedmercury
concentrations in resident fish including bass asrthern pikeminnowThese species are fish ieat
predators that tend to have long life spand would be expected to have the highest mercury levels of
fish in a given arealn responseDEQ developed Total Maximum Daily Load in 2006 to limit mercury
inputsin theWillamette River Basimand protet consumers of fishin theWillamette River Basinthe
majority of mercury is thought to originati®m the erosion of native sojlmining-related inputsand

from atmospheric deposition to water and lavidre globally, nercuryis released into the eimenment

from fossil fuel combustion ansburces associated with manufacturing and power generation

Environmental Media of Interest

The spectrum of toxic pollutants targeted for analysis iWilemette River Basirtan be sortetly
physical and cheimal properties. Some classesafit pollutantsdissolve to some degree in water and
typically do notaccumulate ithe tissue ofiving organisms. The most direct approach for determining

the concentration and distribution of these substances is to collect and analyze surface water samples.

Other classes of toxic pollutants have limited solubility in water and tend to accumtttaéait of fish

andotheraquaticanimalsover time.To monitor for these types of pollutantsif fillets were analyzed
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for comparison with USEPAcreening levelfor human consumptionRecreational and subsistence
anglergypically eat fillets whichcontain less fat than other parts of tish. Orega Department of
Human Servicesses fish fillet datéo asseshuman healthisksposed by pollutantdhat bioaccumulate
in fish. However, aalyzing fish filletstends to underestimate the tmbole-body pollutantburdenby
excluding more fattgomponentsand thereforeis likely tolead to arunderestimate exposurieks posed
by bioaccumulated contaminants to eagles, ospray other predatorsid scavengers that feed whole
fish.

Stability of pollutant list over time

Measuring a consisteatiiteof pollutants enhances tleng-termcomparabilityof informationgenerated
by the ToxicsMonitoring Rrogramas itis implemented throughout Oregower time However, the
original list of toxic pollutantsestablished in 2008nd the techniques used to measure thentikely to
shift over time. For instance, thwtial suite of pollutantsargetedoy theToxics Monitoring Prograrm
the Willamette River Basiwill be modified tomcludehigh-priority pollutants identifiecdby the SB 737
process and those highlightegt h e a grexic Reduction StrategyDespiteperiodbdic adjustments
in the list of pollutants measured and methodology used to measurahbeahility to compare
contemporary results withistoric data will remain a primary consideratifithe Toxics Monitoring

Program
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Methods

Sampling Willamette River and Tributaries for Organic Pollutants and Metals

Water samples were collected twice in 2008 aalanal/zed for organic pollutaatincluding

insecticides, fungicides, herbicides, PCBs, PBDESs, solvents, personal care products, indicators of fecal
contamination, combustion and industriatfmpducts. (Appendix A)Seven sampling sites were located

onthe maistemand 18veredi st r i but ed acr o sasiesindludingltha Glackahas, maj or
Tualatin, Molalla, Pudding, Yamhill, North Santiam, South Santiam, Calapooia, Mary's, Long Tom,
McKenzie, Coast Forlillamette and Middle ForRWVillamette Rives (Table 1).Water samplingites

wereselet ed from DEQOGs established ambient water qual
distribution of sites throughout tWillamette River Bisin (Figure 1)Sampling inkey tributariesvas
perfomedneartheir confluence with thenainstem.Water collected at these silesated in the lower

reaches of the drainage=flectandintegrate natural hydrologic and landscape processes as well as
upstreanpoint and nofpoint source inputs of contaminants for kgprtions of the basin.
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Figure 1. Locations of sampling sites where surface water was collected for organic contaminant
analysis).
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Sampling considerations and schedulRiver flows are influenced by a number of physical

characteristics includinthe surface area of thérainage, topography, groundwater movement and
precipitation. River flow can be represented graphically as a hydrograph by plotting measured discharge
over time(Figure2). The 2008 sampling dates were chosen to coincide with two phases of the typical
hydrological periods characteristic of ttéllamette River Basinvhichamong otherifluence the

movement of toxic pollants namely during its lowflow period and again during the risifigw of the

hydrograph corresponding tacreasedgeasonal precipitaticend discharge

Low-Flow i Surface water collections in September were scheduled just prior to the release of water
from storage reservoirs operated in W#lamette River Basiiby the U.S. Army Corps of Engineers.
Typically, precipitation in summer and early fall months is Imgulting inannual periods of loilows

of the WillametteRiver and it tributariesConcentrations of someaterborndoxic pollutantamay
increasaluring these periodss the result of lowatilution volumes Samplesverecollected during this
periodto document potentially elevated concentrations of toxic pollutamtagannual lowflow

conditions.

Rising-Flowsi Surface water samples were collected ilye2ecember when precipitatiand river

flows increase. Data derived from sampling duringritiegflowsof t he basi ndés hydrogr
runoff of pollutants from urban sourcesch as streets, parking l@tsd residential landscapes, well as

agricultural norpoint sources including roads, fieJ@sd drainage systems. On the other hand,

pollutants from point source discharges are likely to be diluted by higher stream flows.
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Figure 2. Willamette River hydrograph at Albany, Oregon (USGS Gage 1417400) for 20@0D08
illustrates low-flows in summer months and risingflows in autumn/winter months. Triangle
markers correspond to the water collection dates in 2008, but not actual discharge
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Sampling for metals and other inorganic parameters

DEQ staff collected water samples at 40 sites iniilamette River Bsin to measureoncentrationgf

a broad range ohetalpollutants Sites where water was collected for metals analysis included those 20
sites were \ater samples were collectéad organicanalysis plug0 additionalsites that arpart of

D E Q 6 s -tetmambgent moniting network. he additional sitewere distributed throughout Tualatin,
Yamhill, Clackamas, Sdiam, and McKenzie River Sthimsins Figure 3,Table 2 Water samples were
collected according to established ambient water quality monitoring schedulles\Wdéitlamette River
Basinand analyzed for a suite ®¥ metals Unfiltered water samples were analyzed for the metals or
metalloidsantimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, molybdenum,

nickel, selenium, silver, thallm, uranium, vanadium, and zinc.



Toxics Monitoring Program 2008 Progress Report: Willamette Basin

Tablel DEQ6s Laboratory Analytical Storage and Retri
designations, descriptions and locations for sites where whole water grab samples were collected

twice for the determination of organic pollutant concentrations Whole water grab samples were

also collected at these t&s for metals analysis five to ninéimes in 2008.

SubBasin and USGS
Hydrological Unit LASAR # | Site Description Latitude | Longitude
Classification (HUC)
Code
Lower Willamette 10611  Willamette River at Hawthorne 45.5133 -122.6699
(17090012) Bridge
Clackamas 10360  Clackamas River at Hwy 99E 45,3735 -122.6002
(17090011)
Tualatin 10456  Tualatin River at Boones Ferry 45,3861 -122.7563
(17090010) Road
Molalla / Pudding 10640 Pudding River at Hwy 211 45,1504 -122.7925
(17090009) (Woodburn)

10637 Molalla River at Knights Bridge 45.2677 -122.7092

RD

Yamihill 10363 Yamhill River at Dayton 45.2236 -123.0716
(17090008)
Middle Willamette 10555  Willamette River at Marion Street 44.9461 -123.0415
(17090007)

10344 Willamette River at Wheatland 45.0906 -123.0443
Ferry

10339  Willamette River at Canby Ferry  45.3003 -122.6907

North Santiam 10792 North Santiam River at Greens 44,7087 -122.9711
(17090005) Bridge
South Santiam 10366  South Santiam River at Hwy 226 44.6362 -122.9236
(17090006)
Upper Willamette 10355  Willamette River at Harrisburg 44.2672 -123.1737
(17090003) . :
11140 Long Tom River at Stow Pit Road 44.3429 -123.2944
10373 MarysRiver at Hwy 99W 445566 -123.2636
(Corvallis)

10352 Willamette River at Hwy 34 Bridge 44.5655 -123.2554
11180  Calapooia River at Queen Road 44.6202 -123.1275

10350  Willamette River at Albany 44.6397 -123.1058
McKenzie 10376 McKenzieRiver at Coburg Road  44.1127 -123.0462
(17090004)
Middle Fork 10386 Middle Fork Willamette at Jasper 43.9982 -122.9053

Willamette (17090001)
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Coast Fork Willamette 11275 Coast Fork Willamette at Mt. 44.0100 -122.9851
(17090002) Pisgah Park

Figure 3. Locations of sampling sites where surface water was collected faretalsanalysis only.
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Table2. DEQO6s L ASAR st d&dsin designations) descptions and coordinates for
sampling siteswhere whole water grab samples were collected for metadsalysis(Note, locations
in bold denotes sites where organic contaminants weadsomeasured in 2008. Last columrifN)
denotes number of samples collected for metals analysis at site)

SubBasin and

LASAR #
USGS HUC Site Description Latitude Longitude
Lower Columbia 10616 Columbia River at Marker 47 45.6456 -122.7369 5
Sandy (17080001)

Lower Willamette 11321 Johnson Creek at SE%Ave., Portland 45,4472 -122.6433

(17090012) 10611 Willamette River at Hawthorne Bridge 455133 -122.6699
10801 Swan Island Channel Midpoint 455638 -122.7091
10332 Willamette River at SP&S RR Bridge 455779 -122.7475
11201 Columbia Slough at Landfill Road 45.6105 -122.7531
Clackamas 14008 Clackamas River at Memaloose RD 45.1582 -122.1515
TSR 13070 Clackamas River at Mclver Park 45.2994 -122.3604
10360 Clackamas River at High Rocks 45.3735 -122.6002
Tualatin 10461 Tualatin River at Rood Road 45,4901 -122.9506
(17090010)

10480 Beaverton Creek at Cornelius Pass Road 45.5209 -122.8988
10459 Tualatin River at Hwy 210 (Scholls) 45.4146 -122.9211
10458 Tualatin River at Elsner Road 45.3882 -122.8517
10469 Fanno Creek at Bonita Road 454151 -122.7539
10456 Tualatin River at Boones Ferry Road 45.3861 -122.7563

Molalla / Pudding 10640 Pudding River at Hwy 211 (Woodburn)  45.1504 -122.7925
(17090009)

g © o1 ©of o1 o1 o) o1 o1 Ooif o1 o1 o1 o1 O g o1 o1 Qi o1 01 01 © Ol

10917 Pudding River at Hwy 99E (Aurora) 45.2338 -122.7490

10637 Molalla River at Knights Bridge RD 45.2677 -122.7092
Yamhill 10929 North Yamhill River at Poverty Bend RD 45.2519 -123.1742
(17090008) 10948 South Yamhill River at Hwy 99W 45.1687 -123.2069

10363 Yamhill River at Dayton 45.2236 -123.0716
Middle Willamette 10555 Willamette River at Marion Street 449461 -123.0415
e 10344 Willamette River at Wheatland Ferry 45.0906 -123.0443

10339 Willamette River at Canby Ferry 45.3003 -122.6907
South Santiam 10366 South Santiam River at Hwy 226 44.6362 -122.9236
(17090006)

North Santiam 12559 North Santiam River at Coopers Ridge Rl 44.6932 -122.0486

62
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SubBasin and

USGS HUC LASAR # Site Description Latitude Longitude N

(17090005) 12553 North Santiam River at Gates School RD 44.7528 -122.4117 5
10792 North Santiam River at Greens Bridge 44,7087 -122.9711 5

McKenzie 12252 McKenzie River at McKenzie Bridge 441742 -122.1614 5

(LTI 10662 McKenzie River at Hendricks Bridge 44.0553 -122.8312 5
10376 McKenzie River at Coburg Road 441127 -123.0462 5

Upper Willamette 10359 Willamette River at Hwy 126 44.0456 -123.0268 5

(17090003) 10355  Willamette River aHarrisburg 442672 -123.1737 9
11140 Long Tom River at Stow Pit Road 44.3429 -123.2944 5
10373 Marys River at Hwy 99W (Corvallis) 44,5566 -123.2636 5
10352 Willamette River at Old Hwy 34 Bridge  44.5655 -123.2554 9
11180 Calapooia River at Quedtnad 44,6202 -123.1275 5
10350 Willamette River at Albany 44.6397 -123.1058 9

Coast Fork 11275 Coast Fork Willamette at Mt. Pisgah PK  44.0100 -122.9851 5

Willamette

(17090002 )

Middle Fork 10386 Middle Fork Willamette at Jasper 43.9982 -122.9053 5

Willamette

(17090001)

Fish Tissue Collection

DEQ selected two resident freshwater fish species, smallmouthNbiasspterus dolomieuand northern
pikeminnow Ptychocheilus oregoneis} to measure contaminant concentrations in their tsssue
Northern pikeminnow are native to tiiéllamette River Basinvhereas smallmouth bass are an
introduced species. These two species were chismuse ofheir wide distribution in Oregon
waterways and because they eat other fish. Assfigimg predata; smallmouth bass and northern
pikeminnow accumulate pertasit pollutants from their prey. Analysis of these types of fistbeamsed

to assess human health and ecological health risks posetgjoxic pollutants in the rivebasin.

Fish were colleted near 12 established DE@mpling site within theWillamette River Basinincluding

one on the Multnomah Channel, six on the mainstem and five on major tributaries. Of these 12 sampling
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locations, six were ctocated at the sites where water sampleee collected in 2008 for organic
contaminant analysis. Unlike water collections whitlolved sampling at discrete locations, fish were
collected from specieappropriate habitat within a mile upstream or downstream of selected DEQ
sampling site. (Figure 4, Table3). DEQ targeted five fish of the same sped@collectionfrom each
location butwasunable taobtain the desiredumber ofspecimenstthreesites Only three northern
pikeminnow were collected on the McKenzie (at Coburg Road) andtfrewillamette mainstem in

Springfield andnly two northern pkeminnow were collected at t@lackamasite.

Smallmouth bass were capturfedm slow-moving deepwater habitatgharacteristic of the Willamette
River and its tributaries located downstream of river mile 50. Northern pikeminnow were collected in
locationsfartherupstream in more swiftly flowing locations located in the middle and upper main stem

and is primary tbutaries.

Gamesize fish were collected by a combination of hook & line and bioedft electrdishing. Fish were
weighed using a spring balance and measured for total length. DEQ staff recorded the wetightstlas
(total) on field dataheets and moved scales from a standard location on the body of each fish for age
determination. The ages of the fish were determinyeitie OregonDepartment ofish andwildlife
laboratorybased orrountingthe number of annual growth rings visilole archived fistscalesunder

magnification (Tablel).

Pollutant aalysis was performed on fillet€arcass and fillet tissues were individually homogenized and
placed in separate labeled containers and frozen until thawednfgrositing anéxtraction. Except for
mercury analysis which was performed on individual fish, all repdighefillet concentrations reflect
concentrations present in composite samples for each species captured at e@cmgitssite fillet
samples for organic analgsvere prepared by combining equal-salmples of homogenized tissue

prepared from all fish collected at a particular site.
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Figure 4. Locations of 2008 TMP fish collection reaches



























































































































