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 Executive Summary  
 

In 2008 the Oregon Department of Environmental Quality initiated a long-term state-wide program to monitor 

Oregonôs surface waters and aquatic resources for the presence of toxic pollutants. The initial 3-year focus of 

monitoring program was to measure the concentrations of toxic pollutants in surface water and fresh water fish 

(fillet) collected a selected sites throughout the Willamette River Basin.  This report summarizes the results of tests 

performed on samples of water and freshwater fish collected in 2008 from a varieity of sites on the mainstem and 

major tributaries in the Willamette River Basin.  Pollutants measured in water and fish included 17 metals and more 

than 200 human-made industrial, agricultural, and pharmaceutical chemicals, personal care products and chemical 

by-products that potentially pose risks to human or environmental health. Where possible, pollutant concentrations 

measured in fish and water are compared to established 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 diverse number of pollutants was measured in water collected from a urbanized 

drainage located in the lower Willamette River Basin   Herbicides were the most frequently detected class of 

pesticides measured in water samples from the Willamette River Basin. Diuron and atrazine were the most 

commonly detected herbicides in surface water sampled at 20 sites in September and December 2008.  At least half 

of the surface water samples collected during September and December contained detectable concentrations of the 

herbicide diuron and at least a quarter of the samples contained detectible concentrations of atrazine, another widely 

used herbicde.  No pesticides were detected in water at concentrations that exceeded federal or Oregon water quality 

criteria although few criteria exist for current-use pesticides. Pharmaceuticals including the antibiotic 

sulfamethoxazole, the mood-stabilizing/anti-depressant venlafaxine, and the anticonvulsant /mood stabilizing drug 

carbamazepine were detected at low but detectable concentrations. Water quality criteria do not exist for these 

pharmaceuticals.  Corprostanol 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 contamination.  Either cholesterol, 

coprostanol or both were measured at detectable concentrations at all twenty sites sampled for organic contaminants 

during both low- and rising-flow periods. At numerous locations copper, lead, arsenic, silver and zinc concentrations 

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

 

A number of persistent, bioaccumulative and toxic pollutants including mercury, human-made chemicals, and 

chemical by-products were measured in fish fillet samples at all 12 sampling sites. Levels of polychlorinated 

biphenyls measured in composites of fish fillet at all sites approached or exceeded U.S. Environmental Protection 

Agency screening levels for subsistence fishers. The fish fillet samples from a site in Eugene had the highest 

concentration of polychlorinated biphenyls PCBs of any site analyzed.  Banned for most uses in the United States by 

the late 1970s, PCBs were oily liquids commonly associated with electrical transmission equipment but were also 
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incorporated into a variety of products like paints, inks and caulking materials.  A mixture of polychlorinated 

dioxins and polychlorinated furans was also measured in fish fillet tissue from all sites.  Dioxins and furans typically 

form as inadvertent byproducts of chemical manufacturing or burning. The combined mixture of dioxins and furans 

in fish from all sites was above USEPA screening levels for subsistence fishers as well as recreational fishers.  

Flame retardants (polybrominated diphenyl ethers) were detected in fish fillet composites collected at all stations; 

however, no federal or state screening levels are currently available for these compounds.  

 

Levels of the organochlorine pesticides such as DDT were generally below USEPA recommended screening levels 

for subsistence and recreational fishers. However, the concentration of dieldrin, an organochlorine insecticide whose 

use was restricted in the 1970s and banned in the 1980s, was detected above USEPA screening levels for subsistence 

anglers in a composite sample prepared from smallmouth bass collected in the Tualatin River.  Mercury 

concentrations measured in freshwater fish fillets were measured at concentrations that exceeded one or more 

screening leves established to protect human health.   

 

Sampling in 2008 marked the first time since the mid-1990s that DEQ systematically documented the concentrations 

of wide range of toxic pollutants in water and fish tissue collected in the Willamette River Basin.  Funding provided 

by the Oregon Legislature to DEQ to initiate a long-term, state-wide watershed-based toxics monitoring program 

enhanced DEQôs analytical and operational capabilities.  These investments in DEQôs capabilities are already 

generating valuable information for the Willamette River Basin.  Routine monitoring of water, fish, and other 

environmental media for toxic pollutants will provide valuable feedback to help DEQ and its partners implement 

successful toxics reduction strategies. 

 

In 2009, follow-up sampling was performed upstream and downstream of the site in Eugene where high PCB 

concentrations were measured in fish. In 2009, water samples were also collected at the 20 sites sampled in 2008 to 

document seasonal fluctuations in toxic pollutant concentrations.  A final round of water sampling 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 of DEQ is to restore, maintain and enhance the quality of Oregon's air, water and land. To 

achieve its mission, DEQ collects and analyzes water, sediment and biological organisms for the presence 

of pollutants and compares its findings to established protective criteria. DEQ uses information generated 

by the toxics monitoring program to inform the public and take measures to reduce levels of harmful 

pollutants in the environment, improve water quality and protect human health and aquatic ecosystems.  

 

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 chemical, physical, and biological integrity of the nationôs waters. In order to achieve its 

objectives, the Clean Water Act required states to designate uses for specific portions of their respective 

waterways. These uses include drinking, fishing, contact and non-contact recreation, industrial and 

agricultural supply fish/aquatic 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 non-point (run-off) pollution sources. 

 

Initially, federal regulations were established for physical and chemical 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 began to establish numeric water quality criteria for a 

list of toxic pollutants. These numeric criteria described time-based ambient concentrations of pollutants 

that were protective of human and ecological health. The Clean Water Act required the states to adopt 

criteria at least as stringent as those recommended by the USEPA. To date, the USEPA has set water 

quality criteria for only approximately 160 toxic priority pollutants among the thousands of .pollutants 

released into the environment.   
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Public Concerns Regarding Toxic Pollutants and Oregonôs Legislative Response 

 

Despite dramatic improvements in the quality of the nationôs waters since the 1970s, the number of 

pollutants for which federal numeric criteria exist represents only a small fraction of the thousands of 

potentially toxic chemicals produced, transported, used, and released nationally. In addition to toxic 

pollutants released in Oregon, some contaminants found in the stateôs water and aquatic life originate 

from sources located beyond state and 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 represent have fueled public 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 water. 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 top three environmental 

concerns. DEQ recognized the need for systematic monitoring of toxic pollutants in its 2005 Strategy for 

Monitoring Oregonôs Waters.  Acknowledging its repeated identification by the public and DEQ as a 

high-priority issue, the Oregon Legislature provided funding to DEQ to establish a state-wide, long-term, 

watershed-based toxics monitoring program in 2007.  

 

Program Implementation and Scope  

 

DEQ began the toxics monitoring program in 2008 with a multi-year focus on measuring the 

concentrations of toxic pollutants in fish and water in the Willamette River Basin. Ultimately, DEQ plans 

to expand the scope of the program to all 13 major river basins that lie entirely or partially within the 

stateôs boundaries on a repeating schedule. The schedule for implementing toxics monitoring beyond the 

Willamette River Basin is currently under development and review.  

The toxic monitoring program will use comparable methods, over time, to document the concentrations of those 

pollutants in water, fish, and other aquatic organisms and media that pose the greatest threats to human and 

ecological health. Where available, DEQ will interpret its findings in light of established water quality criteria 

and/or contaminant effects-thresholds. Documenting the presence of toxic pollutants in surface waters and fish in 

Oregonôs river basins identifies potential risks to human and environmental health and when repeated over time, 

provides critical information to guide adaptive toxics reduction strategies.The high-quality information generated by 

the toxics monitoroig program will help DEQ achieve its mission of restoring, maintaining, and enhancing Oregon's 

water, air and land resources. DEQ will post all final toxics monitoring data reports, fact sheets, and outreach 
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products produced through the program on its web page in order to enhance their availability and relevance to policy 

decision-makers and the public, website. 
1
 

 

 

Toxic Pollutants of Interest 

 

In this report, the term ñtoxic pollutantsò refers to substances that are primarily the result of human 

activities.  These pollutants have either been intentionally produced or are formed as by-products from 

industrial, municipal, or agricultural processes. In addition, some naturally occurring materials including 

mercury, cadmium, lead, zinc, and copper are also included in the target list. The program analyzed 

unfiltered surface water for over 240 pollutants (Appendix A) capable of impairing the normal 

functioning of biological systems, even at low levels of exposure. Adverse effects resulting from exposure 

to toxic pollutants include reduced survival, impaired development, genetic damage, tumor promotion, or 

diminished reproductive success in human and animal populations.  

 

Although numerous regulatory, academic, and public-interest groups have compiled various lists 

identifying a range of toxic chemicals, no single, widely accepted catalog of toxic substances of concern 

is available. Anticipating this challenge, the Oregon Legislature enacted Senate Bill 737 in 2007, which 

tasked DEQ with developing a list of priority persistent, bioaccumulative, and toxic chemicals that may 

degrade Oregonôs surface waters.  This persistent priority pollutant list, or P3 list, was not completed 

prior to the development of the program 2008 monitoring plan and therefore could not be fully taken into 

account for the initial round of sampling, but it will be considered in subsequent monitoring efforts.   

 

The pollutants targeted by the program in the summer of 2008 included industrial and agricultural 

chemicals known to be affecting Oregonôs aquatic ecosystems, compounds of concern identified by 

DEQôs Drinking Water Source Protection Program, current use pesticides measured by DEQôs Pesticide 

Stewardship Partnership, and contaminants of emerging concern which includes select pharmaceuticals 

and personal care products (Appendix A). Below is a summary of classes of toxic pollutants targeted for 

analysis in 2008 by the toxics monitoring program:  

 Industrial chemicals and combustion byproducts  

 Polycyclic aromatic hydrocarbons (PAHs),  

 Polychlorinated biphenyls (PCBs),  

                                                      

1
 http://www.deq.state.or.us/lab/wqm/toxics.htm.  

http://www.deq.state.or.us/lab/wqm/toxics.htm
http://www.deq.state.or.us/lab/wqm/toxics.htm
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 Plasticizers (phthalates) 

 Polybrominated diphenyl ethers (PBDEs),  

 Current use and legacy pesticides 

 Dioxins and furans (in fish tissue only) 

 Emerging contaminants of concern (including pharmaceuticals, personal care products) 

 Select metals 

 

Industrial chemicals and combustion byproducts. This pollutant group includes chemicals known as 

volatile organic chemicals and semi-volatile organic chemicals. This chemical class of volatile organic 

chemicals includes a number of 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 

temperatures, and limited solubility in water. Examples of volatile organic chemicals include some 

pesticides, aromatic chemicals such as benzene; toluene; acetone; a variety of solvents and paint thinners; 

varnishes; and gasoline and gasoline oxygenation additives such as methyl tert-butyl ether; lighter fluids; 

dry-cleaning agents; formaldehyde; and refrigerants, to 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 broad as volatile 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 considered to be human carcinogens.   

 

Semi-volatile organic chemicals are characterized by lower vapor pressures than those classified volatile 

organic chemicals. As a result, they tend to evaporate more slowly than volatile organic chemicals. They 

also tend to have limited solubility in water. As a result of these characteristics, semi-volatile organic 

chemicals typically bind to sediments or other carbon rich substrates which may include the lipids (fats 

and fatty acids) of living organisms.  Semi-volatile organic chemicals include polycyclic aromatic 

hydrocarbons, plasticizers (phthalates) and a wide variety of halogenated aromatic compounds. Some 

semi-volatile organic chemicals are suspected to be human carcinogens and may disrupt endocrine 

systems and hormone regulation of organ functions. They are subject to metabolic breakdown and 

excretion once absorbed by living organisms to a greater degree than some more persistent compounds 

like PCBs and PBDEs.  

 

PAHs are present in oil, tars, and coal and are released during the combustion of fossil fuels as well as 

tobacco. Plasticizers are a class of semi-volatile organic chemicals additives that are blended into a 
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variety of materials (such as plastics and resins) to ensure flexibility of the final product and during 

manufacturing processes. Plasticizers can enter the environment at the site of their manufacture, use, and 

degradation of discarded consumer products.  

 

Polychlorinated biphenyls. PCBs are stable human-made compounds whose primary structure consists of 

two phenyl rings linked by a carbon-to-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 industrial and commercial 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 as heat-dissipating and insulating 

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 configurations, or congeners, depending 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 water PCBs tend to accumulate in sediments and the lipids or fat of 

living organisms. Organisms do not excrete or break down PCBs very well.  Once incorporated into the 

biological tissue of organisms low on the food-chain, these pollutants are passed on and accumulate or 

bio-magnify in the tissues of organisms higher in the food-chain like predatory fish, birds and humans. 

Ultimately, in response to growing concern about their human health and environmental effects, the 

manufacture of PCBs was banned in the late 1970s along with most of their associated uses. 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 functions. The Oregon Department of Human Services has issued fish 

consumption advisories for elevated levels of PCB in fish collected in the lower Columbia River, lower 

Columbia Slough, and 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 ethers. PBDEs are human-made chemicals whose primary structure is 

composed of two benzene rings linked by a carbon-to-oxygen bond. Because of their primary 

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 flame-retardant and are found in furniture, 

draperies, bedding, and electronics. They may constitute up to 30 percent (by weight) of some television 

and computer components.  

 

PBDEs tend to bio-magnify and their concentrations in environmental samples have been increasing 

globally, including dramatic increases reported in osprey eggs collected near the Columbia River (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.  These studies reported problems with learning, memory and changes 

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 concerns. In total,12 PBDE congeners were measured in water and fish 

in 2008 (Appendix A). 

 

Current use and legacy pesticides. The term pesticide is a generic label and encompasses a spectrum of 

(primarily) synthetic chemical products manufactured and used to control a variety of nuisance 

organisms. Pesticides are further classified according to the target pest to be managed such as insects, 

rodents, terrestrial/aquatic plants, fungi and birds. Within these classifications of pesticides, the individual 

compounds can be further ordered according to their chemical structure such as phenoxy herbicides or 

organophosphate insecticides; or their mode of action such as disrupting nerve function.  

Organochlorine pesticides were introduced in the 1940s and persist in the environment long after being 

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 nineteenth century, large-scale production and use 

of DDT as an insecticide did not occur until the mid-1940s. Due to concerns about its human safety and 

environmental effects such as eggshell-thinning in birds, its manufacture and use in the United States was 

banned 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.  The toxics monitoring program analyzed 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 similar to those 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 and furans come in many individual configurations, depending on the degree of 

chlorination. Of the two chemical classes, dioxins are considerably more toxic than furans. The most toxic 

form or congener of either class is the 2,3,7,8 tetrachloro dibenzodioxin (2,3,7,8 TCDD) configuration.   

 

Dioxin and furans were never produced intentionally; rather they formed through side-reactions which 

occur during the manufacture of certain herbicides, preservatives and disinfectants, chlorination of wood 

pulp in the production of paper products and as the result of incomplete incineration of chlorinated 

organic compounds in a variety of forms, inlcluding some plastics. In 1991 the USEPA approved a Total 

Maximum Daily Load (TMDL) assigning waste load allocations to chlorine bleach pulp and paper mills 

discharging wastewater to the Columbia, Snak e, and Willamette Rivers. Concentrations of individual 

congeners of dioxin including 2,3,7,8 TCDD, and furans were measured in fish collected in 2008. 

 

Chemicals of emerging concern. The phrase ñchemicals of emerging concernò encompasses a diverse 

range of environmental pollutants including human and veterinary pharmaceuticals in addition to 

ingredients found in personal care products such as hand disinfectants, sunscreens, and synthetic 

hormones which have the potential for causing deleterious effects on aquatic life.  Pharmaceuticals 

include prescription and over-the-counter drugs manufactured and used to treat illness or enhance human 

and animal health. Examples of human pharmaceuticals include antibiotics, birth control medications, 

mood-stabilizing agents, anti-depressants, seizure-control agents, diagnostic media, and wastes from 

hospitals and pharmaceutical manufacturing. To further complicate the issue, some pharmaceuticals may 

have dual uses; for example, in therapeutic doses anticoagulants can prevent 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 growth. Pharmaceuticals were measured in water only and included 

acetaminophen (non-prescription anti inflammatory), caffeine (stimulant), carbamazepine (mood 

stabilizer/ anti convulsant), codeine (analgesic), diphenhydamine (non-prescription anti histamine), 

sulfamethoxazole (antibiotic), and venlafaxine (anti depressant). 

 

Personal care products include ingredients and final formulations used by the public as fragrances, 

cosmetics, sunscreens, insect repellants, and surfactants found in many household and commercial 

detergents and cleaning products. Collectively, these contaminants may enter the environment via 



10 

 

Toxics Monitoring Program 2008 Progress Report: Willamette Basin             10 

  

 
manufacture-related releases, collection and transit through municipal sewage treatment facilities and 

private septic systems, and disposal of bio-solids.  The insect repellent DEET was the only personal care 

product analyzed in water. 

 

Pharmaceuticals are specifically formulated to alter the function of biological systems. Even when human 

and veterinary pharmaceuticals are properly administered unabsorbed residues are commonly excreted. 

These excreted pharmaceuticals along with improperly discarded medication have been demonstrated to 

persist and retain potency despite passing though municipal wastewater treatment facilities and private 

septic systems. Human pharmaceuticals such as anti-depressants, reproductive hormones and antibiotics 

have been detected in surface and groundwater resources. In addition to human pharmaceuticals entering 

the environment from private and public treatment facilities, veterinary therapeutics can also enter surface 

and groundwater resources via non-point source runoff from livestock-related operations. Similarly, 

compounds used in the formulation of personal care products including surfactants and fragrances have 

also been detected in the discharges and bio-solids from municipal wastewater treatment facilities as well 

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

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 Pollutant Metals. High concentrations of priority pollutant metals such as copper, lead, and zinc 

can kill  aquatic life but, more often, sublethal effects can be the result of very low concentrations of 

metals.  These sublethal effects may include decreased growth or reproduction or 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 ability to feed, navigate and reproduce (LCREP, 2007).  

 

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

copper, cyanide, iron, lead, manganese, mercury, nickel, selenium, silver, thallium, and zinc. Some of 

these criteria are protective of aquatic life whereas others such as the arsenic criterion, are intended to 

protect human health.  Calcium and magnesium, the primary constituents of water hardness tends to form 

salts with some metals, making them less toxic to aquatic life.  As a result of this effect, water quality 

criteria for some metals are hardness-dependant.  For example, Oregonôs water quality criteria for copper 

and lead assume a water hardness of 100 mg/l (Table 20 OAR 340.41). However, hardness measured at 

the 40 sites where water was collected for metals determination was commonly less than 100 mg/l. 
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Hardness-dependant water quality criteria values for metals were re-calculated by using site and sample-

specific hardness. 

 

Bioaccumulation of mercury in fish and other organisms is a recognized contaminant issue of concern in 

parts of Oregon as well as other regions of the United States.  Mercury is used in numerous 

manufacturing processes and is a critical component in a variety of instruments and devices such as 

barometers, thermometers and pressure gages and switches. Mercury enters the environment from 

numerous local, regional and global point sources and non-point sources. The largest anthropogenic 

source of mercury is the burning of fossil fuels, especially coal.  Once in the environment it undergoes 

complex chemical transformations that result in the formation of methyl mercury which accumulates and 

magnifies in the food-chain. The accumulation of mercury in the food-chain can reach levels that pose 

risks to ecological and human health.  

 

In the Willamette River Basin concentrations of mercury in fish tissue exceed criteria established to 

protect human health and the Oregon Department of Human Services has issued fish consumption 

advisories for the mainstem of the river and several of its reservoirs because of elevated mercury 

concentrations in resident fish including bass and northern pikeminnow. These species are fish eating 

predators that tend to have long life spans and would be expected to have the highest mercury levels of 

fish in a given area.  In response, DEQ developed a Total Maximum Daily Load in 2006 to limit mercury 

inputs in the Willamette River Basin and protect consumers of fish. In the Willamette River Basin, the 

majority of mercury is thought to originate from the erosion of native soils, mining-related inputs, and 

from atmospheric deposition to water and land. More globally, mercury is released into the environment 

from fossil fuel combustion and sources associated with manufacturing and power generation. 

. 

 

Environmental Media of Interest 

 

The spectrum of toxic pollutants targeted for analysis in the Willamette River Basin can be sorted by 

physical and chemical properties. Some classes of toxic pollutants dissolve to some degree in water and 

typically do not accumulate in the tissue of living 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 accumulate in the fat of fish 

and other aquatic animals over time. To monitor for these types of pollutants, fish fillets were analyzed 
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for comparison with USEPA screening levels for human consumption.  Recreational and subsistence 

anglers typically eat fillets which contain less fat than other parts of the fish.  Oregon Department of 

Human Services uses fish fillet data to assess human health risks posed by pollutants that bioaccumulate 

in fish.  However, analyzing fish fillets tends to underestimate the true whole-body pollutant burden by 

excluding more fatty components and, therefore, is likely to lead to an underestimate exposure risks posed 

by bioaccumulated contaminants to eagles, osprey, and other predators and scavengers that feed on whole 

fish. 

 

 Stability of pollutant list over time 

 

Measuring a consistent suite of pollutants enhances the long-term comparability of information generated 

by the Toxics Monitoring Program as it is implemented throughout Oregon over time.  However, the 

original list of toxic pollutants established in 2008 and the techniques used to measure them are likely to 

shift over time.  For instance, the initial suite of pollutants targeted by the Toxics Monitoring Program in 

the Willamette River Basin will be modified to include high-priority pollutants identified by the SB 737 

process and those highlighted by the agencyôs Toxic Reduction Strategy.  Despite periododic adjustments 

in the list of pollutants measured and methodology used to measure them, the ability to compare 

contemporary results with historic data will remain a primary consideration of the 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 at 20 and analyzed for organic pollutants including 

insecticides, fungicides, herbicides, PCBs, PBDEs, solvents, personal care products, indicators of fecal 

contamination, combustion and industrial by-products. (Appendix A). Seven sampling sites were located 

on the mainstem and 13 were distributed across the basinôs major tributaries including the Clackamas, 

Tualatin,  Molalla,  Pudding, Yamhill,  North Santiam, South Santiam, Calapooia, Mary's, Long Tom, 

McKenzie,  Coast Fork Willamette, and Middle Fork Willamette Rivers (Table 1). Water sampling sites 

were selected from DEQôs established ambient water quality monitoring network to provide a balanced 

distribution of sites throughout the Willamette River Basin (Figure 1). Sampling in key tributaries was 

perfomed near their confluence with the mainstem. Water collected at these sites located in the lower 

reaches of the drainages reflect and integrate natural hydrologic and landscape processes as well as 

upstream point and non-point source inputs of contaminants for large portions 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 schedule ï River flows are influenced by a number of physical 

characteristics including the surface area of the drainage, topography, groundwater movement and 

precipitation. River flow can be represented graphically as a hydrograph by plotting measured discharge 

over time (Figure 2). The 2008 sampling dates were chosen to coincide with two phases of the typical 

hydrological periods characteristic of the Willamette River Basin which among others influence the 

movement of toxic pollutants, namely during its low-flow period and again during the rising flow of the 

hydrograph corresponding to increased seasonal precipitation and discharge.  

 

Low-Flow ï Surface water collections in September were scheduled just prior to the release of water 

from storage reservoirs operated in the Willamette River Basin by the U.S. Army Corps of Engineers. 

Typically, precipitation in summer and early fall months is low, resulting in annual periods of low flows 

of the Willamette River and its tributaries. Concentrations of some waterborne toxic pollutants may 

increase during these periods as the result of lower dilution volumes.  Samples were collected during this 

period to document potentially elevated concentrations of toxic pollutants during annual low-flow 

conditions. 

 

Rising-Flows ï Surface water samples were collected in early December when precipitation and river 

flows increase. Data derived from sampling during the rising flows of the basinôs hydrograph document 

runoff of pollutants from urban sources such as streets, parking lots and residential landscapes, as well as 

agricultural non-point sources including roads, fields, and 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 2001-2008 

illustrates low-flows in summer months and rising-flows in autumn/winter months.  Triangle 

markers correspond to the water collection dates in 2008, but not actual discharge. 

 

 
 

 

Sampling for metals and other inorganic parameters 

 

DEQ staff collected water samples at 40 sites in the Willamette River Basin to measure concentrations of 

a broad range of metal pollutants. Sites where water was collected for metals analysis included those 20 

sites were water samples were collected for organic analysis plus 20 additional sites that are part of 

DEQôs long-term ambient monitoring network.  The additional sites were distributed throughout Tualatin, 

Yamhill, Clackamas, Santiam, and McKenzie River Sub-basins, Figure 3, Table 2.  Water samples were 

collected according to established ambient water quality monitoring schedules for the Willamette River 

Basin and analyzed for a suite of 17 metals. Unfiltered water samples were analyzed for the metals or 

metalloids antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, molybdenum, 

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

0

5000

10000

15000

20000

25000

30000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M
e

a
n

 o
f 

M
o

n
th

ly
 D

is
ch

a
rg

e
 (

cu
b

ic
 f
e

e
t 

p
e

r 
se

co
n

d
)



17 

 

Toxics Monitoring Program 2008 Progress Report: Willamette Basin             17 

  

 
Table 1.   DEQôs Laboratory Analytical Storage and Retrieval (LASAR) station numbers basin 

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 sites for metals analysis five to nine times in 2008. 

 

Sub-Basin and USGS 

Hydrological Unit 

Classification (HUC) 

Code 

LASAR # Site Description Latitude Longitude 

Lower Willamette 

(17090012)  

10611 Willamette River at Hawthorne 

Bridge 

45.5133 -122.6699 

Clackamas  

(17090011)  

10360 Clackamas River at Hwy 99E 45.3735 -122.6002 

Tualatin  

(17090010)  

10456 Tualatin River at Boones Ferry 

Road 

45.3861 -122.7563 

Molalla / Pudding 

(17090009)  

10640 Pudding River at Hwy 211 

(Woodburn) 

45.1504 -122.7925 

10637 Molalla River at Knights Bridge 

RD 

45.2677 -122.7092 

Yamhill  

(17090008)  

10363 Yamhill River at Dayton 45.2236 -123.0716 

Middle Willamette 

(17090007)  

10555 Willamette River at Marion Street 44.9461 -123.0415 

10344 Willamette River at Wheatland 

Ferry 

45.0906 -123.0443 

10339 Willamette River at Canby Ferry 45.3003 -122.6907 

North Santiam  

(17090005)  

10792 North Santiam River at Greens 

Bridge 

44.7087 -122.9711 

South Santiam  

(17090006)  

10366 South Santiam River at Hwy 226 44.6362 -122.9236 

Upper Willamette 

(17090003)  

10355 Willamette River at Harrisburg 44.2672 -123.1737 

11140 Long Tom River at Stow Pit Road 44.3429 -123.2944 

10373 Marys River at Hwy 99W 

(Corvallis) 

44.5566 -123.2636 

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  

(17090004)  

10376 McKenzie River at Coburg Road 44.1127 -123.0462 

Middle Fork 

Willamette (17090001)  

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

(17090002)  

11275 Coast Fork Willamette at Mt. 

Pisgah Park 

44.0100 -122.9851 

Figure 3. Locations of sampling sites where surface water was collected for metals analysis only. 
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Table 2.  DEQôs LASAR station numbers, basin designations, descriptions and coordinates for 

sampling sites where whole water grab samples were collected for metals analysis (Note, locations 

in bold denotes sites where organic contaminants were also measured in 2008. Last column (N) 

denotes number of samples collected for metals analysis at site). 

 

Sub-Basin and 

USGS HUC LASAR # 
 

Site Description 

 

Latitude 

 

Longitude 

 

N 

Lower Columbia / 

Sandy (17080001)  

10616 Columbia River at Marker 47 45.6456 -122.7369 5 

Lower Willamette 

(17090012) 

11321 Johnson Creek at SE 17
th
 Ave., Portland 45.4472 -122.6433 5 

10611 Willamette River at Hawthorne Bridge 45.5133 -122.6699 9 

10801 Swan Island Channel Midpoint 45.5638 -122.7091 5 

10332 Willamette River at SP&S RR Bridge 45.5779 -122.7475 5 

11201 Columbia Slough at Landfill Road 45.6105 -122.7531 5 

Clackamas 

(17090011)  

14008 Clackamas River at Memaloose RD 45.1582 -122.1515 5 

13070 Clackamas River at McIver Park 45.2994 -122.3604 5 

10360 Clackamas River at High Rocks 45.3735 -122.6002 5 

Tualatin  

(17090010)  

10461 Tualatin River at Rood Road 45.4901 -122.9506 5 

10480 Beaverton Creek at Cornelius Pass Road 45.5209 -122.8988 5 

10459 Tualatin River at Hwy 210 (Scholls) 45.4146 -122.9211 5 

10458 Tualatin River at Elsner Road 45.3882 -122.8517 5 

10469 Fanno Creek at Bonita Road 45.4151 -122.7539 5 

10456 Tualatin River at Boones Ferry Road 45.3861 -122.7563 5 

Molalla / Pudding 

(17090009) 

10640 Pudding River at Hwy 211 (Woodburn) 45.1504 -122.7925 5 

10917 Pudding River at Hwy 99E (Aurora) 45.2338 -122.7490 5 

10637 Molalla River at Knights Bridge RD 45.2677 -122.7092 5 

Yamhill  

(17090008) 

10929 North Yamhill River at Poverty Bend RD 45.2519 -123.1742 5 

10948 South Yamhill River at Hwy 99W 45.1687 -123.2069 5 

10363 Yamhill River at Dayton 45.2236 -123.0716 5 

Middle Willamette 

(17090007)  

10555 Willamette River at Marion Street 44.9461 -123.0415 9 

10344 Willamette River at Wheatland Ferry 45.0906 -123.0443 5 

10339 Willamette River at Canby Ferry 45.3003 -122.6907 9 

South Santiam 

(17090006) 

10366 South Santiam River at Hwy 226 44.6362 -122.9236 5 

North Santiam 12559 North Santiam River at Coopers Ridge RD 44.6932 -122.0486 5 
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Sub-Basin 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  

(17090004) 

12252 McKenzie River at McKenzie Bridge 44.1742 -122.1614 5 

10662 McKenzie River at Hendricks Bridge 44.0553 -122.8312 5 

10376 McKenzie River at Coburg Road 44.1127 -123.0462 5 

Upper Willamette 

(17090003)  

10359 Willamette River at Hwy 126 44.0456 -123.0268 5 

10355 Willamette River at Harrisburg 44.2672 -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 Queen Road 44.6202 -123.1275 5 

10350 Willamette River at Albany 44.6397 -123.1058 9 

Coast Fork 

Willamette 

(17090002 ) 

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

Middle Fork 

Willamette  

(17090001)  

10386 Middle Fork Willamette at Jasper 43.9982 -122.9053 5 

 

 

 

Fish Tissue Collection 

 

DEQ selected two resident freshwater fish species, smallmouth bass (Micropterus dolomieu) and northern 

pikeminnow (Ptychocheilus oregonensis) to measure contaminant concentrations in their tissues. 

Northern pikeminnow are native to the Willamette River Basin whereas smallmouth bass are an 

introduced species. These two species were chosen because of their wide distribution in Oregon 

waterways and because they eat other fish.  As fish-eating predators, smallmouth bass and northern 

pikeminnow accumulate persistent pollutants from their prey. Analysis of these types of fish can be used 

to assess human health and ecological health risks posed by some toxic pollutants in the river basin.  

 

Fish were collected near 12 established DEQ sampling sites within the Willamette River Basin, including 

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 co-located at the sites where water samples were collected in 2008 for organic 

contaminant analysis. Unlike water collections which involved sampling at discrete locations, fish were 

collected from species-appropriate habitat within a mile upstream or downstream of selected DEQ 

sampling sites. (Figure 4, Table 3). DEQ targeted five fish of the same species for collection from each 

location but was unable to obtain the desired number of specimens at three sites. Only three northern 

pikeminnow were collected on the McKenzie (at Coburg Road) and from the Willamette mainstem in 

Springfield and only two northern pikeminnow were collected at the Clackamas site. 

 

Smallmouth bass were captured from slow-moving deep-water habitats characteristic of the Willamette 

River and its tributaries located downstream of river mile 50.  Northern pikeminnow were collected in 

locations farther upstream in more swiftly flowing locations located in the middle and upper main stem 

and is primary tributaries. 

 

Game-size fish were collected by a combination of hook & line and boat or raft electrofishing. Fish were 

weighed using a spring balance and measured for total length. DEQ staff recorded the weights and lengths 

(total) on field datasheets and removed scales from a standard location on the body of each fish for age 

determination. The ages of the fish were determined by the Oregon Department of Fish and Wildlife 

laboratory based on counting the number of annual growth rings visible on archived fish scales under 

magnification (Table 4).  

 

Pollutant analysis was performed on fillets. Carcass and fillet tissues were individually homogenized and 

placed in separate labeled containers and frozen until thawed for compositing and extraction. Except for 

mercury analysis which was performed on individual fish, all reported fish-fillet concentrations reflect 

concentrations present in composite samples for each species captured at each site.  Composite fillet 

samples for organic analysis were prepared by combining equal sub-samples 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. 

 

 

 

 

 


















































































