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The information in this guidebook is subject to continual updates and change.  The current 

version was last revised on 12-11-09.   
�
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Columbia Riverkeeper's mission is to restore and protect the 
water quality of the Columbia River and all life connected to 
it, from the Canadian headwaters to the Pacific Ocean.  

Welcome to the Columbia Adopt-a-River network!  Thank 
you for your time and commitment to the river; our Adopt-a-
River program extends your time spent in/on/by the river 
into an information hub of what’s happening up and down 
the river, and offers a network of helping hands should your 

adopted site need extra help.  At your own pace there is a wide range of important ways you can 
care for your adopted river site.  This guidebook is meant to help you protect your river from 
toxic spills, trash, nuisance species such as zebra mussels, and other river threats.  You may also 
choose to monitor water quality once a month to help identify the sources of pollution problems, 
protect human health and help salmon, sturgeon, and other native species find cool, clear, clean 
waters.   
 
“Never doubt that a small group of thoughtful committed citizens can change the world.  Indeed, 
it is the only thing that ever has.” - Margaret Mead 
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The Columbia River pours more water into the Pacific Ocean 
than any other river in North or South America.  En route to the 
Pacific Ocean, the Columbia flows 1,273 miles through four 
mountain ranges – the Rockies, Selkirks, Cascades, and coastal 
mountains – and drains 258,000 square miles, an area the size of 
France.  This vast river basin was carved near the end of the last 
Ice Age, 12,000 to 19,000 years ago, by the Bretz Floods.  The 
first caretakers of the Columbia River were the ancestors of the 
people who today belong to the tribes of Chinook, Nez Perce, 
Spokane, Celilo-Wyam, Wanapum, Wenatchee Band and the 
Confederated Tribes of Warm Springs, Umatilla, Yakima, and 
Colville to name a few. European, Asian, and African Americans 
populated the Columbia Basin region in the 1800's, and near the 
turn of the century commercial fishers caught as much as 43 
million pounds of Columbia River salmon and steelhead a year. 
Today the catch at best is around one to two million pounds; the 
massive decline has been attributed to a combination of 
mismanaged events commonly referred to as the 5 H's: over-

Harvest, Habitat  loss & pollution, Hydropower dams & fish passage, Hatcheries & fish 
diseases, and waste from the Hanford Nuclear Site. You can help restore a clean, healthy river 
with abundant salmon runs by taking care of your stretch of adopted river and strengthening a 
network of caretakers from the Canadian headwaters all the way to the Pacific Ocean.  
 
 
 
 

Celilo Falls 1901, Oregon 
Historical Society    
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The purpose of the Adopt-a-River network is to link people along 
the entire river in adopting and caring for their stretch of river to 
improve water quality one stretch at a time from the headwaters of 
the Columbia to the mouth.    
 
Adopting a river is simply a one-year commitment to:   
 

·  Check up on your adopted site at least once a season (4 x a 
year), and send us quarterly habitat assessments to document 
changes in wildlife, plants, and land-use at your site.   

·  Pick-up trash at least twice a year - if the amount of trash is 
overwhelming, call us to help organize a community clean-up!  

·  Consider additional caretaking options at your own pace including: 
o Water quality monitoring with our high-quality equipment 
o Invasive zebra mussel monitoring  
o Native riverscape or rain gardens for stormwater remediation  

 
To get started choose your favorite section of river as big or small as you'd like on the Columbia 
or a tributary; if somebody has already adopted your preferred site we'll team you up. Send us a 
volunteer interest form and adoption waiver, and we'll help match you with a site and send you 
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an adoption certificate and caretaking packet. Please contact lorri@columbiariverkeeper.org, 
541-387-3030 ext. 3 with any questions. 
 
Columbia Riverkeeper is proud to be coordinating the Adopt-a-River program with SOLV’s 
Oregon Adopt-a-River program (www.solv.org), and Portland State University’s Invasive 
Species Watchdog program (http://www.clr.pdx.edu/volunteer.php).   
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From the Canadian headwaters to the Columbia estuary, there are many river stretches of beauty 
as well as areas of concern regarding water quality.  A few areas of concern and interest are 
highlighted below, but keep in mind this is by no means a comprehensive story of water quality 
on the Columbia. 
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The Columbia River is born out of one of the 
longest, intact wetlands in North America called 
the Columbia Wetlands.  Nestled between the 
Purcell and Selkirk Mountains, and the Rockies 
in British Columbia, Canada, the wetlands are 
internationally recognized for the diversity of 
the aquatic habitat, the variety of wildlife, and 
the resting and breeding habitat for migrating 
and resident species of birds along the Pacific 
flyway.  In the fall, more than 15,000 waterfowl 
have been counted in a single day migrating 
through the wetlands.  The extensive wetlands 
also provide habitat for several endangered 

species, including bull trout, Peregrine Falcon, and the American Badger.  The water quality is 
still considered drinkable.   
  
For more information on the Columbia Wetlands: 
Friends of the Columbia Wetlands Society: http://www.focw.com/ 
Columbia Wetlands Stewardship Partners: http://www.columbiawetlands.org/index.htm 
Wildsight: http://www.wildsight.ca/columbiawetlands 



















The Columbia’s headwaters in Canada 
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South of the US/Canadian border, the 
Columbia River is called Lake Roosevelt, 
formed in 1942 by the closing of Grand 
Coulee Dam’s gates.  Behind Grand Coulee 
Dam the waters rose up to 400 feet, cutting 
salmon off from their ancient migration 
upriver as the waters were considered to be 
too high for a fish ladder.  The loss of the 
salmon migration is still a painful subject for 
many.     
   
Lake Roosevelt also suffers from high levels 
of contaminants including cadmium, copper, 
lead, mercury and zinc.  Black sand beaches 
grace the shorelines, where over the last 100 
years a metals smelter company just north of 
the US/Canadian border, Teck Cominco, 

dumped their heavy metal slag.  In August 1999, the Colville Confederated Tribes petitioned the 
EPA to conduct on assessment of environmental contamination in Lake Roosevelt to evaluate 
risks to people’s health and fish from contamination.  Sediment and fish tissue studies are still 
underway.    
 
White sturgeon have suffered a serious decline in numbers on both sides of the border. White 
sturgeon are North America’s largest and longest-lived freshwater fish, reaching a maximum size 
of 19 feet and 1,800 pounds, and living for more than a century long.  In 2006, the federal 
Canadian government listed the upper Columbia white sturgeon as Endangered under the Species 
at Risk Act.  Researchers have recorded spawning activity, but have found very few young fish 
indicating that young sturgeon are not surviving to adulthood.    
 
For more information on Lake Roosevelt: 
Citizens for a Clean Columbia web site: http://cleancolumbia.org 
Lake Roosevelt Forum Web site: www.lrf.org — click on the environment icon 
EPA’s project Web site: http://yosemite.epa.gov/r10/cleanup.nsf/sites/upperc 
Teck’s project Web site: www.ucr-rifs.com 
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Through the Grand Coulee Dam, Chief 
Joseph Dam, Wells Dam and the Rocky 
Reach Dam the Columbia makes its way 
south through the agricultural lands of 
Eastern Washington into Wenatchee.  
Wenatchee sits about half-way up (or down) 
the Columbia and her clear waters are lined 
with public trails, parks, and fishers during 
the salmon runs.  Wenatchee hosts the 
endangered Upper-Columbia River spring 
Chinook salmon, and threatened Upper and 

Lake Roosevelt, a Columbia River 
reservoir just south of the US/Canadian 
border 

Columbia River below the confluence with 
Wenatchee River. 
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Mid-Columbia steelhead.   
 
The Wenatchee River tributary has a fish advisory for high levels of PCBs found in mountain 
whitefish during a 2004-5 study by Washington Dept. of Ecology.  PCBs are a group of 
chemicals used as coolants and lubricants that were banned from use in 1977 due to their 
potential hormone disrupting and suspected carcinogenic effects in humans.  Total PCB levels 
reached 1632 ppb for mountain whitefish from the Leavenworth area.  PCB levels in excess of 
40 ppb were found in fish from the Columbia, Snake, and Spokane Rivers.  The source(s) are 
unknown.  Washington Dept. of Health recommends avoiding mountain whitefish in the 
Wenatchee River, and limiting largemouth and smallmouth bass to 2 meals per month due to 
mercury levels.  *Removing fish from your diet will not totally eliminate your exposure to 
contaminants, it’s important to weigh the benefits of eating fish including an excellent source of 
omega-3 fatty acids which help prevent heart disease and stroke by reducing blood pressure, 
inflammation and blood clotting. 
 
In 2007 and 2008 Columbia Riverkeeper partnered with Citizens for a Clean Columbia –
Wenatchee, and Wenatchee Valley Fly Fishers to conduct a study of the overall state of Rock 
Island reservoir via macroinvertebrate or aquatic insect sampling.  Certain macroinvertebrates 
are very sensitive to pollution while others are tolerant, so a tally of species present can be a 
reflection over time of water quality conditions.  Sediment samples of heavy metals highlighted 
concerning levels of zinc, nickel, and iron.  A report of macroinvertebrate, ambient water quality 
and sediment results can be found on Columbia Riverkeeper’s website.   
 
For more information: 
Columbia Riverkeeper water quality: www.columbiariverkeeper.org 
Wenatchee Valley Fly Fishers: http://www.wvff.net/ 
Citizens for a Clean Columbia -Wenatchee:  

http://cleancolumbia.org/old_site/CCCWenatcheeBrochure2005-revised.pdf 
Fish advisories in Washington State: http://www.doh.wa.gov/fish 
Washington Dept. of Ecology – “Contaminants in Fish Tissue from freshwater environments in  

2004-5:” http://www.ecy.wa.gov/pubs/0703024.pdf 
Spokane Riverkeeper: http://cforjustice.org/river/ 
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Hanford is a nuclear waste reservation on the 
Columbia above the Tri-cities that is 
considered the most contaminated site in the 
Western hemisphere.  In January 1943, 
Hanford was chosen as a site for the 
government’s top-secret Manhattan Project. 
The mission was to produce plutonium for 
the nuclear bomb that would later devastate 
Nagasaki, Japan in World War II. It was 
selected because of its remoteness, its 
abundant water for cooling reactors, and its 
plentiful electricity from hydroelectric dams. 

In the spring of 1943, 1,200 residents were evacuated from the towns of Hanford, White Bluffs, 
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and Richland. River access was denied to Native Americans who had historically used the lands 
for hunting, food gathering and ceremony. The world’s first three plutonium production reactors 
were quickly built by a work force of 51,000 people. Just 27 months after construction started, 
Hanford-produced plutonium provided the explosive charge for the world’s first nuclear 
detonation in Alamogordo, New Mexico. Not long after, the Nagasaki bomb was powered by 
concentrated plutonium manufactured at Hanford.  Plutonium-239 is highly radioactive with a 
half-life of 24,100 years.   

Government demand for plutonium continued, and by 1964, nine plutonium production reactors 
were operating at Hanford discharging their deadly wastes directly into the Columbia River. 
Chemical and radioactive discharges contaminated the soil, water and air with little care for 
containment and little knowledge of the dangers of the wastes being produced. By 1960, more 
radiation had been released from the Hanford site than in the 1986 nuclear accident at Chernobyl 
in Russia.          

Today, the official mission at the Hanford site is environmental restoration. It is called clean-up, 
but the best we can hope for is to contain the deadly waste and prevent it from further 
contaminating the region. Of 1,700 identified waste sites and 500 contaminated buildings, one of 
the greatest threats is 53 million gallons of liquid high-level nuclear waste in 177 tanks, 70 of 
which are leaking. 1 million gallons are already migrating through groundwater toward the river.  
Containment is an overwhelmingly difficult job that will take an estimated one hundred billion 
taxpayer dollars and more than 30 years to accomplish. Columbia Riverkeeper (CRK) has been 
monitoring cleanup activities at Hanford since 1989 and has seen hopeful changes as a result of 
public participation and an incorporation of public values. To protect the future of the Columbia 
River we need your help! Remind your elected officials that you support timely “clean-up” at 
Hanford, and reject proposals to store more waste at Hanford until the present waste has been 
contained away from the river.  

For more information on the Hanford Reach: 
Columbia Riverkeeper website: http://www.columbiariverkeeper.org 
Heart of America Northwest: http://www.hoanw.org/ 
Hanford Watch: http://www.hanfordwatch.org/ 
Washington Dept. of Ecology - Nuclear Waste Program: http://www.ecy.wa.gov/programs/nwp/ 
US Department of Energy Hanford Site: http://www.hanford.gov/ 
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The Snake River is the largest and longest 
tributary of the Columbia River.  Flowing from 
Yellowstone National Park in western Wyoming 
the Snake River turns into the Columbia at the 
Tri-Cities area (Richland, Pasco, and 
Kennewick) in Washington State. Gigantic 
floods during the previous Ice Age carved out 
Hells Canyon, the Palouse Hills and many other 
spectacular topographical features along the 
Snake.  In the early 20th century several major 
dams transformed the lower river into a series of 
slackwater pools for navigation, irrigation and The Snake River in Hells Canyon on the 

Idaho-Oregon border.  
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hydroelectricity, including 4 large dams on the mainstem Snake River. 
 
In 2007, only 4 Snake River sockeye reached their spawning grounds in Idaho’s Redfish Lake.  
In the mid 1950’s, sockeye returns to Redfish Lake totaled as many as 4,300.  The sockeye run 
was listed as endangered under the Endangered Species Act in 1991.  In order to restore Snake 
River salmon populations to sustainable numbers, scientists have determined they must 
consistently return adults to the uppermost Snake River dam (Lower Granite) at a minimum rate 
of 2-6%.  Since 1975, when the 4 lower Columbia River dams and 4 lower Snake River dams 
were completed, return rates have rarely exceeded the 2% survival minimum (Save our Wild 
Salmon).  
 
Modeling has demonstrated that the 4 lower Snake River dams are the largest factor preventing 
recovery (due to fish passage and high temperatures associated with slack water behind dams). 
Hundreds of federal, state, tribal and independent scientists have concluded that removing the 4 
lower Snake River dams is the best and perhaps only means to protect these fish from extinction. 
The dams kill between 40-92 percent of the migrating Snake river salmon and steelhead, fishing 
takes between 0 to 10 percent of any given run (Snake River fall Chinook are the exception).  
However, discussions of dam breaching have been fraught with controversy.  Breaching of the 
dams would eliminate 140 miles of barge transportation of wheat, barley and other goods barged 
downriver from Lewiston, Idaho and other ports as well as fertilizer and fuel barged upriver.  In 
the case of the 4 mainstem Snake River dams, salmon advocates believe rail transportation 
would be more efficient and affordable but so far the federal government has successfully evaded 
obligations under the Endangered Species Act in favor of the dams.  In general, it is important to 
critically assess the pros and cons of each dam individually as they all provide different services 
as well as hazards to fish.  Supporting the removal of the 4 mainstem Snake River dams does not 
imply a blanket support for removal of all dams; for example, McNary Dam below Hanford has 
so much radioactive sediment behind it that its removal would be dangerous.  With your support, 
your representatives in Congress have the power to introduce a bill authorizing the partial 
removal of the four lower Snake River dams, the replacement of the limited services the dams 
provide, and the protection of communities affected by that action.   
 
For more information on the Snake River and salmon: 
Save our Wild Salmon: http://www.wildsalmon.org/ 
NOAA Snake River Sockeye Endangered Species Listing: 
http://www.bpa.gov/corporate/BPANews/Library/images/Dams/ 
Bonneville Power Administration list of dams: 
http://www.bpa.gov/corporate/BPANews/Library/images/Dams/ 
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The Columbia River’s final 300 miles 
form the border between Oregon and 
Washington, and include the scenic 
Columbia River Gorge.  The Columbia 
Gorge is renowned for its staggering 
waterfalls, salmon fishing rivers, double 
mountain views and high winds.  
Throughout the summer, winds 
consistently top 15 miles an hour and in 

The Columbia River looking East at Beacon 
Rock in the Gorge. 



 11 

the 1980’s the Gorge became widely known for world-class windsurfing.  The sight of colorful 
windsurfing and kitesurfing sails flying across the river is now as much a part of the Gorge as the 
Columbia River.  Windsurfers and kitesurfers (surfers) frequently spend 1 to 5 hour sessions on 
the Columbia River, and at least as early as 1993 CRK’s predecessor, Columbia River United, 
documented surfer complaints after river-use of painful and uncomfortable ailments such as 
sinus infection or pain, chronic runny or stuffy nose, coughing, ear and eye infections, skin 
infections and rashes, sore throats, poor healing of wounds, and some gastrointestinal symptoms.  
There are multitudes of potential biological and chemical river irritants that my cause these 
symptoms.  CRK is leading a water quality study with the help of the US EPA to get to the 
bottom of the so called river nose mystery.    
 

Gorge air quality is visibly impaired several times a year by thick zones of 
haze which almost entirely cover otherwise clear mountain views. A 1995 
study by the forest service linked the haze to an acid rain (or acid 
deposition) problem.  The study observed that the dominant species of 
lichens were changing in the Gorge due to acid rain (Atmospheric 
Deposition Inputs and Effects on Lichen Chemistry and Indicator Species 
in the Columbia River Gorge, USA, Fenn, et. al., June 2006). Additional 
studies confirmed a concern that historic rock images which are especially 

important to tribal nations in the area, may be eroding from the acid rain.  The Yakima Nation 
organized a regional air quality study (called the How-Laak Hush Wit or Sacred Breath Project) 
which found that in November up to 50% of the haze in the Gorge was coming from Boardman 
Coal Plant emissions upriver in Boardman, OR.  The Columbia Basin creates an airshed between 
the mountain ranges that traps wintertime air inversions.  The Boardman Coal Plant was 
narrowly grandfathered into the Clean Air Act and thus has been exempt for the last 30 years 
from modern pollution controls.  Columbia Riverkeeper along with other coalition partners, and 
with the support of citizens speaking out at public hearings has been working with Boardman to 
implement modern pollution controls.  
 
For more information: 
River Nose studies: http://www.columbiariverkeeper.org 
ODEQ’s Columbia Gorge Air Quality Project: http://www.deq.state.or.us/aq/gorgeair/ 


("�
������	�
�"����"
)�������*+�����
���


Portland and Vancouver are the largest 
urban areas bordering the Columbia.  
With dense urban areas come concerns 
of concentrated industrial dischargers, 
and large areas of impervious surfaces 
like concrete which increase polluted 
stormwater run-off.  Portland is in a 
multi-year process of retrofiting their 
stormwater system (the Big Pipe 
Project), as currently stormwater is 
routed into the sewer system which after 
a heavy rain event overflows and dumps 
raw sewage into the Columbia.         
   

The City of Portland’s treated sewer outfall into 
the Columbia off of West Hayden Island. 
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The Willamette River joins the Columbia in Portland, at Kelley Point Park on Marine Drive.  
The Willamette River was #3 on the 2006 American Rivers nationwide “most endangered river 
list,” despite having a history of succesful clean-up efforts in the 1960’s and 70’s.  The stretch 
between the Freemont Bridge and the Columbia Slough are currently an EPA Superfund site 
which means the area is heavily contaminated and eligible for clean-up funds.  Sediments are 
contaminanted with heavy metals, polychlorinated biphenyls (PCBs), polynuclear aromatic 
hydrocarbons (PAH), dioxin/furans, and pesticides.    
 

An emerging concern is the detection of multiple pharmaceuticals and 
personal care products in the Columbia River. Studies led by the United 
States Geological Survey (USGS) have detected 43 different 
pharmaceuticals and personal care products in lower Columbia River bed 
sediment. Thirteen of the compounds detected are known or suspected 
endocrine-disrupting (hormone) compounds.  Columbia Riverkeeper is 
working with the USGS on a study to assess contaminant concentrations 
directly contributed to the River through wastewater treatment plant 
effluent and urban stormwater runoff.  Volunteers have played a critical 

role in the study by collecting stormwater samples after heavy rains.   
    

Additional studies by the USGS indicate that nesting pairs of osprey in 
the Willamette and Lower Columbia have increased dramatically since 
the nationwide ban on PCBs and DDT in the 1970’s.  There were 13 
nesting pairs in 1976 along the Willamette from Eugene to Portland, 
and in 2001 there were 234 pairs.  While levels of PCBs and DDT in 
osprey eggs appear to be on the decline, levels of mercury and the 
flame retardant PBDEs appear to be on the rise.  In a USGS study 

published in 2009, concentrations of PBDEs in eggs from the Columbia River progressively 
increased downstream from Umatilla, OR to Skamokoa, WA which suggests additive PBDE 
sources along the river.  PBDEs are used in clothing, sleeping mattresses and bags, car seats, 
electronic  equipment like TVs to delay flame combustion.  There are several forms of PBDEs, 
the most harmful of which are currently being phased out in Washington and Oregon.     
   

The US Army Corps detected PCBs as high as 3,500 ppb in Asian Clams at the 
old Alcoa Aluminum plant in Vancouver at River mile 103.  This was the highest 
level found out of 30 other sampling sites in the Willamette and Columbia in a 
2009 published study.  The Rosemere Neighborhood Association (RNA) and 
Columbia Riverkeeper called on the Washington Department of Ecology to 

require prompt cleanup of all toxic contamination caused by the Alcoa plant in Vancouver in 
2008.  The Alcoa-Evergreen site is located on the banks of the Columbia River, inside 
Vancouver city limits, at the Port of Vancouver. The site is approximately 5000 feet from the 
mouth of the flushing channel to Vancouver Lake. As a former aluminum smelter site, the Alcoa 
property contributed significant quantities of toxic PCB contamination to the Columbia River. 
Toxic pollution from Alcoa continues to this day including TCE, PAHs and PCBs that are 
actively leaching into the Columbia just east of public recreation areas where local residents have 
direct contact with the river and also harvest shellfish.    
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Nestled between the industrial ports of Portland and Vancouver is a 
wildlife haven called Hayden Island.  It is home to one of the regions 
largest and most important unprotected natural areas.  The west half 
of the island supports 826-acres of cottonwood-ash bottomland 
forest, riparian habitat and wetlands which provide habitat for over 
100 wildlife species including federally listed salmon and steelhead. 
It also provides important connectivity between a complex of 
surrounding natural areas including Smith and Bybee Lakes, 

Vancouver Lake Lowlands, Sauvie Island and Government Island.  However, West Hayden 
Island is threatened by development from the Port of Portland.  The Port took West Hayden 
Island under condemnation proceedings in 1992 for the purpose of building a giant 500-700 acre 
marine industrial complex. The Port is currently in the process of attempting to annex and rezone 
West Hayden Island to pave the way forward for this development. The Audubon Society of 
Portland, Friends of West Hayden Island and Columbia Riverkeeper oppose this unnecessary 
destruction of critical wildlife habitat.  It is important that the City of Portland hear from citizens, 
including a request that the Port fully utilize existing industrial sites before expanding 
development.   
 
For more information: 
American Rivers most Endangered Rivers: http://www.americanrivers.org/our-work/protecting-
rivers/endangered-rivers/background/progress-success.html 
Portland Harbor Superfund Site: 
http://yosemite.epa.gov/r10/ECOCOMM.NSF/Columbia/Lower+Columbia and  
http://yosemite.epa.gov/R10/Cleanup.nsf/4ca19ed6a0fe79d588256ec90061cea7/75e7f27bd108f3
eb88256f4a007ba018!OpenDocument 
Willamette Riverkeeper: http://www.willamette-riverkeeper.org/WRK/index.html 
USGS osprey studies: http://fresc.usgs.gov/products/papers/2043_Henny.pdf 
Rosemere Neighborhood Association: http://www.rosemerena.org/home/ 
Save West Hayden Island: http://www.audubonportland.org/issues/hayden 
Lower Columbia Estuary Partnership: http://www.lcrep.org/ 
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Estuaries form a transition zone between rivers and 
oceans, and due to the inflows of both seawater and 
freshwater provide high levels of nutrients which 
make estuaries among the most productive natural 
habitats in the world.  The estuary environment is 
critical to rearing all salmon as they support a gradual 
period where salmon “smolt”, or change 
physiologically in order to survive in seawater.  The 
Columbia estuary receives the brunt of all human 
activities that occur above it, and contaminants in 

sediment and juvenile salmon are well-documented.  Studies by the Lower Columbia Estuary 
Partnership indicate juvenile salmonids are absorbing concerning levels of contaminants 
including PCBs, the flame retardant PBDEs, DDT, metals and current use pesticides. 
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Additional threats to the Columbia estuary include 
proposals to build facilities to import liquefied natural gas 
from abroad.  LNG is methane gas (aka “natural gas”) 
that has been cooled to - 261º F for high density tanker 
transport from the Middle East, Russia, Indonesia, and 
other places where it is produced. 

Energy speculators from New York, Texas and California 
have descended on Oregon with plans for three massive Liquefied Natural Gas (LNG) port and 
storage terminals.  Even one of these plants would import twice as much gas as Oregon currently 
uses.  If all three were approved it would increase Oregon’s gas imports by more than 500% and 
significantly expand U.S. dependence on foreign fossil fuels.  The primary goal of the projects is 
to send gas to California, which has itself denied every LNG terminal that has been proposed to 
date because of LNG’s public safety and environmental impacts.  The plan of the proposed LNG 
projects is to use Oregon as a backdoor for sending LNG-derived gas to California.  

Two LNG terminal ports are proposed for the lower Columbia 
River and one is planned for Coos Bay.  Each of these terminals 
would include over 220 miles of high-pressure gas pipelines 
that would rip across sensitive wildlife habitats in Coos Bay and 
the Columbia Estuary, across thousands of Oregonian’s family 
farms and forestlands, and through important forest habitats 
including Mt. Hood National Forest.  Numerous state and 
federal agencies, from Oregon DEQ and ODFW to the National 

Marine Fisheries Service and U.S. EPA, have raised serious concerns about the impacts of 
planned LNG projects, as have a diverse coalition of business leaders, conservationists, farmers, 
commercial and sport fisherman, and private property rights advocates. Native Americans are 
opposing one or more of these projects. 

For more information: 
LNG: www.columbiariverkeeper.org 
Lower Columbia Estuary Partnership Water Quality & Sampling Report:  

http://www.lcrep.org/pdfs/WaterSalmonReport.pdf 
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Of the more than 80,000 chemicals on the market today, 
we have toxicological data for only about 70 of those 
chemicals.  There are a suite of chemicals of concern 
detected in Columbia Basin Rivers including heavy 
metals like mercury, copper, arsenic, zinc and 
aluminum, current-use and legacy pesticides like DDT, 
PCBs, PAHs, radionuclides, pharmaceuticals and 
personal care products.  A study by the EPA and the 
Columbia River Intertribal Fish commission found 
levels of contaminants in fish that posed a significant 
risk of cancer (particularly for people eating 48 meals a 

month of 389 grams/day).  Risks are greater for resident or bottom-fish than for salmon which 
move through the system fairly quickly.    
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In 2006, the federal Environmental Protection Agency (EPA) designated the Columbia River 
Basin as one of our Nation’s Great Water Bodies, including Chesapeake Bay, Florida 
Everglades, and the Great Lakes. This means the Columbia is on the road to becoming a national 
restoration priority.  The EPA convened a Toxic Reduction Working Group of scientists from the 
EPA, US Geological Survey (USGS), States, tribes, and non-profit partners (including CRK) to 
work on reducing toxics in the Columbia River.  The working group helped develop the first 
report on toxics that in concept includes the entire river, and is focused on four contaminants that 
are known to be widespread throughout the basin: mercury, PBDEs, PCBs and DDT. 
  
The report also highlights many important efforts to reduce toxics already underway in the 
Basin, including: erosion control in the Yakima Basin to reduce pesticide runoff; Pesticide 
Stewardship Partnerships to reduce pesticide use in the Hood River and Walla Walla Basins; 
PCB cleanup at Bonneville Dam; legacy pesticide collections and pharmaceutical take-back 
programs; and cleanup of the Portland Harbor, Hanford, and Lake Roosevelt contamination sites. 
 
For more information: 
EPA State of the River Report for Toxics: 
http://yosemite.epa.gov/r10/ecocomm.nsf/Columbia/Columbia 
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As exemplified by the internal memo between US Forest Service employees in 1932, there have 
been many improvements in the way in which Americans treat our waterways in the United 
States over the last 40 years.  It is no longer standard practice to dump all our trash directly in the 
rivers, and it is illegal to dump raw sewage as well as discharge anything into rivers without a 
state regulated permit.  It can also be considered great news that the Hanford Nuclear site is now 
a clean-up site, not an active nuclear site.  While there are many improvements we still need to 
make, it is important to realize that we have made big changes toward restoring and protecting 
water quality in the past, and can continue to do so. 
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"The Clean Water Act, in and of itself, doesn't ensure clean water any more than the Civil Rights 
Act guarantees full civil rights. Both depend on federal and state governments committed to 
them. Even more importantly, both depend on an informed, involved, committed and courageous 
citizenry. When people don't speak up and organize for clean water, it cannot be guaranteed - 
even by the most progressive state and federal agencies working under the most enlightened 
administrations." - President Jimmy Carter  
 
The ultimate goal of the Clean Water Act is “to restore and maintain the chemical, physical and 
biological integrity of the Nation’s waters.”  The Clean Water Act was written under the Nixon 
Administration in 1972 as a result of significant public pressure inspired in part by Rachel 
Carson’s illuminating book, Silent Spring.  The Act set what at the time were considered to be 
realistic and conservative goals including “it is the national goal that the discharge of pollutants 
into the navigable waters be eliminated by 1985.”   
 
Under the Clean Water Act, all point source discharges of pollution require a permit, called a 
NPDES permit (National Pollution Discharge Elimination System).  Generally, anyone who 
discharges pollutants from a point source without a Clean Water Act permit is breaking the law 
(40CFR122.1(b)(1)).  “Point source means any discernible, confined, and discrete conveyance, 
including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, 
container, rolling stock, concentrated animal feeding operation, landfill leachate collection 
system, vessel or other floating craft from which pollutants are or may be discharged.  This term 
does not include return flows from irrigated agriculture or agricultural stormwater runoff” 
(40CFR122.2). An industry’s NPDES permit lies out what contaminants must be sampled and 
how often.  That said, while state agencies have the right and responsibility to test water quality 
to verify that a facility is in compliance, most industry self-reports.  Columbia Riverkeeper 
works to review and comment on NPDES permits, as the clear conflict of interest created by the 
lack of strong state enforcement of the Clean Water Act leads to a number of illegal permit 
violations every year.  
 
The federal EPA sets baseline health standards for water quality, but they delegate to each state 
to provide water quality standards for the protection and propagation of fish, shellfish, and 
wildlife, and recreation in and on the water where applicable.  The agencies responsible for water 
quality on the Columbia include, the Oregon Dept. of Environmental Quality and the 
Washington Dept. of Ecology. The Clean Water Act of 1972 states that navigable waters of the 
US must be fishable, swimmable, and/or drinkable according to how people commonly use the 
waterbody, or its “beneficial use”.  If water is found to be unsafe for its users, or the beneficial 
uses for which the waterbody is designated - it will be listed under section 303d of the Clean 
Water Act as an impaired waterbody for that contaminant.  When a pollutant is 303d listed it 
must then be investigated by a state’s environmental agency who will prepare a Total Maximum 
Daily Load (TMDL) or a model how much of a pollutant may be discharged and still meet water 
quality standards.   
 
To find out if there are 303d listed pollutants, or TMDL’s in your area query Washington and 
Oregon state databases – Washington Dept. of Ecology (WA DOE) 
(http://apps.ecy.wa.gov/eimreporting/Search.asp) and Oregon Dept. of Environmental Quality 
(DEQ) LASAR database (http://deq12.deq.state.or.us/lasar2/).   
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For more information: 
Understanding the Clean Water Act – River network: http://www.rivernetwork.org/rn/cwa/home/ 
For water quality standards in your state -River network: http://www.rivernetwork.org/clean-
water-act-ground 
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While the aim of the Clean Water Act is to protect and restore water quality, in practice there is a 
loophole which allows a zone of dilution at the end of discharge pipes and outfalls into rivers 
called a “Toxic Mixing Zone.”   This zone can be up to a 300ft radius around an outfall or pipe 
where toxic waste is allowed to be at levels above state standards.  The theory is that standards 
will be met at the edge of the Toxic Mixing Zone, however, little monitoring is done to 
substantiate this.  In short, it is generally best to swim or fish well upstream of industrial areas or 
developments.  
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Unfortunately there is often few site specific data to help decide how safe a particular area is for 
swimming or fishing.  In general, there can never be a guarantee so it’s best to follow a few 
guidelines below.  
 

·  Be aware of seasonal river-uses and toxic hotspots upstream and downstream (in tidal 
areas). 

·  Rinse off after river-use and avoid the river with open cuts or wounds 
·  Swim and fish at least 500 ft upstream of pipes discharging into the river (this is due to a 

loophole in the Clean Water Act that allows pollutants to exceed state safety standards 
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Outfall pipe 
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within a designated "toxic mixing zone" which generally extends about 300 ft in diameter 
around a discharge pipe).  

·  Report hazardous waste and illegal dumping (call 911 if you see a suspicious barrel or 
spill - do not touch!)  



Without water quality data it is very difficult to say with certainty whether or not an area is safe 
to swim or fish in.  Columbia Riverkeeper volunteers work to fill data gaps in state monitoring 
programs and currently monitor over 100 sites from Wentachee down to Kelso/Longview.  All of 
our data is submitted to Washington and Oregon state environmental agencies and is used to help 
determine 303d listings.   
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If you believe you may be observing a spill, leak or other oil or 
chemical exposure to the Columbia River, its tributaries or any other 
water body, or any situation that poses a health risk follow the steps 
outlined below.      

 
STEP 1 Assessment:  

Your first step is to assess what you are seeing, smelling or 
observing.  While oil spills can be black, there are many 
other chemicals and oils that can be clear, but toxic and 
dangerous nonetheless.  Chemical or oil spills may have a 
color and odor, but some chemicals such as arsenic do not.  
DO NOT TOUCH OR SMELL a suspected chemical or oil 
spill.  PAY ATTENTION TO YOUR SAFETY!  A spill you 
observe could be flammable or contain toxic fumes and you 
may want to get as far away as possible.    
 
If you find an unknown bottle, barrel, package or other 
container on or near the river that you suspect may have a 
toxic substance in it or other substance that could harm water 
quality - LEAVE IT ALONE.  Do not touch, poke, move, 
taste, or smell it. Move further away if you detect an unusual 
or pungent odor, or if you observe bulging, a vapor, gas, 
smoke, or fire; stay upwind, uphill, or upstream.  Request or 
seek medical assistance if required. If warranted, evacuate 
the area and warn others of the risk if possible.  
  

While oil spills have a purple/green sheen there are also natural “oily” sheens put off by 
decomposing plants.  Plant sheens have a blue’ish tint, and when poked with a stick breaks up 
into floating bits that don’t coalesce.  This is natural and okay.  If it’s a small oil spill on a paved 
surface try using cat litter to soak it up and dispose of it in the garbage (see small roadside oil 
spills below).  
  
 
 

Natural Plant Oil, photo by 
Bob Hansen 
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STEP 2 Response:   
CALL 911.   911 operators have all of the proper spill response contact information and will 
know how to notify state and federal response crews.  Be able to provide them with a very 
specific location, your name and contact info.  Provide as much detail about your suspected spill 
noting its color, odor, and viscosity (ie. was it liquid, foamy, or gelatinous?).  Were any dead or 
affected fish or wildlife observed?  Do you have any information about the extent of the 
distribution, or the potential source of the spill?  If you have a 1-800 number for the proper 
authority you may also use that (see federal and state agency contact information below).  
 
Step 3 Follow-up: 
After you call 911, call Columbia Riverkeeper at (541) 387-3030 or (541) 399-0769 and we will 
try to help you with the response.  If you can’t reach us for some reason, don’t despair -below are 
some tips you can use to help ensure an effective response. 
 
While 911 is the place to start, there are additional steps described below to help ensure that a 
thorough response is taken.  Whether you implement any or all of the steps is clearly up to you 
and will depend on the situation you are facing.  While Columbia Riverkeeper staff maybe able 
to help you respond to a given incident, it’s important Adopt-a-River volunteers know some of 
the tools we have learned from practical experience.  
 
Step 4 Quick Incident Documentation:  
After you have reported the incident to 911, if you have a camera or video camera, use it to 
record what you have observed.  Can you tell where the substance at issue is coming from?  

 
Step 5 Contacting Spill Response Agencies:   
After contacting 911, it is good to try to make direct contact with the agencies that are 
responsible for responding to the incident you report (see federal and state agency contact 
information below) Depending on where the spill or incident is, contact one or all of the 
responsible cleanup agencies.     
 
Provide these entities with details of what you observed and ask what they are planning to do to 
respond. Take the name of the person you speak with, give them your name and contact info, and 
start keeping notes that will start with the time you observed the spill.  These notes should 
include the details of what you observe, who you talk to and what response actions happen.    
Depending on the nature of a given spill or incident, agencies may not want to send out a spill 
recovery team or a wildlife response team.  If you believe the incident you have observed 
deserves a full response, then below are some additional steps you can take to “encourage” the 
relevant agencies to adequately respond or to notify the public.  Use these tactics appropriately. 
 
Step 5 Ensuring Adequate Spill Response:  
In addition to CRK, call friends or family to ask if they can help you. Ask a friend to bring their 
camera or video down to the spill site or to help make calls to media.  Timing can be critical in 
spill response and you need whatever help you can get quickly. 

 
a. Notifying the media:  If the spill or release is significant, call local TV, newspaper and radio 

stations and let them know what you observed and what you know about the response.  If the 
cleanup agencies or party responsible for the incident will not send out a cleanup crew or 



 21 

wildlife recovery team, be sure to let the media know that.  Give the media your name and 
contact info and let them know that you are an Adopt-a-River volunteer with Columbia 
Riverkeeper and you do not feel the clean-up response is adequate.  Offer to do an interview 
at the spill site (if you’re up for it) since that will help get the media to the site. Here are 
some media contact numbers to get you started: The Oregonian Newsroom: (503) 221-8100 
and the KATU News Desk: (503)231-4265 

b. Alert the agencies about the media:  If you talk with the media and they are responding, let 
the agency(s) handling the cleanup know that the media are aware of the incident. This may 
help encourage an effective response. 

c.   Sampling:  As a general rule of safety, CRK does not recommend you take samples of 
suspected oil, chemical or other spills unless you have gone through specific training.  
Depending on the compound, even rubber gloves may not protect you and even being near 
the fumes could present a serious or fatal health risk.  

4������
���
$����
����� 
�������
��#�����	��� �

US Coast Guard (Portland Office): 503-240-9311 
The Coast Guard works to protect the public, environment, and U.S. economic and security 
interests from the coast up to Bonneville Dam.  
 
Environmental Protection Agency, Region 10:  The EPA is a federal agency that works to 
develop and enforce environmental laws enacted by Congress.  EPA oversees Oregon Dept. of 
Environmental Quality (DEQ), and Washington Dept. of Ecology (DOE).     Where national 
standards are not met, EPA can issues sanctions and assist the states and tribes in meeting 
environmental requirements.     
 
·  For questions on local issues call Oregon Operations Office at (503) 326-3250 
·  To report suspected violations within the states of Washington, Oregon, and Idaho (206) 553-

4973 or 1-800-424-4372 
·  Environmental violations can include (but are not limited to): Smoke or other emissions from 

local industrial facilities; improper treatment, storage or disposal of hazardous wastes; 
exceedance of pollutant limits at publicly-owned wastewater treatment plants; un-permitted 
dredging or filling of waters and wetlands; and late night dumping. 

 
Oregon and Washington State Environmental Departments are responsible for issuing 
permits for disposal of hazardous and solid wastes, enforcing water and air quality laws, and 
cleaning up spills and releases of hazardous materials.  Please report all oil and hazardous 
materials spills to the appropriate regional office.   
 
Oregon Department of Environmental Quality (ODEQ):   
  
·  Portland (503) 229-5696 or toll free in Oregon 1-800-452-4011 
·  The Dalles (541) 298 -7255 
·  Hermiston (541) 567 – 8297 
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Washington Department of Ecology (DOE):    

·  Northwest Region: 1-425-649-7000 
(Island, King, Kitsap, San Juan, Skagit, Snohomish, and Whatcom counties) 

·  Southwest Region: 1-360-407-6300 
(Clallum, Clark, Cowlitz, Grays Harbor, Jefferson, Mason, Lewis, Pacific, Pierce, Skamania, 
Thurston, and Wahkiakum counties) 

·  Central Region: 1-509-575-2490 
(Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan, and Yakima counties) 

·  Eastern Region: 1-509-329-3400 
(Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant, Lincoln, Pend Oreille, Spokane, 
Stevens, Walla Walla, and Whitman counties) 

US Fish and Wildlife: 1-800-344-WILD 
The U.S. Fish and Wildlife Service works to conserve, protect, and enhance fish, wildlife, plants 
and their habitats.  
·  Oregon Fish and Wildlife (Portland Office): 503-231-6179 
·  Western Washington Fish and Wildlife Office: 360-753-9440 
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It’s not uncommon to spill a little oil when working on your 
car, lawnmower etc.  To minimize the oil and grease headed 
toward our rivers when it rains, keep a bag of cat litter in your 
car or garage. 
Spread the cat litter around the spill area and using a push 
broom, spread the cat litter around to absorb up the majority 
of the standing liquid.  Use the broom to “scrub” the cat litter 
into the spill and use your feet to “grind” the cat litter into 

dust against the pavement. This forces it to absorb into the small cracks of the surface you are 
cleaning up.  Bag and discard the soiled cat litter. 
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If your site has more litter than you can safely pick-up, 
then call upon the Adopt-a-River network to help 
organize a trash clean-up.  Batteries, refrigerators, 
couches, and excessive litter are all good reasons to 
organize a clean-up.  Arrange a date with Columbia 
Riverkeeper staff, contact landowners, and sign up for 
free gloves, garbage bags, and assistance with 
www.solv.org.  SOLV will send you supplies, and both 
CRK and SOLV will post the clean-up event to our 
members to solicit help!   
 

Roadside Oil Spill Before and 
after Felton Clean-up Method 
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Keeping trash out of our rivers is critical to reducing the size of the Great Ocean Garbage Patch – 
or an area the size of the United States and 300 feet deep in the middle of the Pacific Ocean full 
of trash.  The majority of the garbage patch is plastic.  In the Central North Pacific Gyre, pieces 
of plastic outweigh surface zooplankton by a factor of 6 to 1.  Ninety percent of Laysan 
Albatross chick carcasses and regurgitated stomach contents contain plastics as fish and seabirds 
mistake plastic for food.  Plastic debris release chemical additives and plasticizers into the ocean 
as well as adsorb hydrophobic pollutants, like PCBs, and pesticides like DDT. These pollutants 
bioaccumulate in the tissues of marine organisms, biomagnify up the food chain, and find their 
way into the foods we eat. Although plastic products benefit our lives in the medical industry, 
safety equipment and other technologies, it is imperative that we eliminate the flood of post-
consumer plastic waste into the environment.   
 

Plastic is not biodegradable and very little of it (less than 4%) is 
recycled. The triangle of arrows around a number doesn’t mean that a 
plastic product is recyclable. Because it is durable and light-weight, 
plastic debris travels over vast distances and accumulates on beaches 
and in the ocean.  When exposed to sunlight, plastic can photodegrade 
and break into tiny, floating pieces.  Estimates of plastic in the world’s 
oceans exceed 100 million tons. Though 20% comes from ocean 
sources like derelict fishing gear, 80% comes from land, from our 

watersheds. A large segment of what ends up as marine debris is single use disposable consumer 
items. A bottle cap or plastic bag that falls to the grounds will be blown or washed into a storm 
drain, where it will flow to the ocean. Beachgoers also contribute to the problem, as does the 
plastics industry – roughly 10% of the debris found on beaches is preproduction plastic pellets 
lost during industrial processing. 
 

There are many strategies to keep plastic out of our watersheds and out of the 
ocean. Structural controls, like screens over storm drains and nets across rivers 
are marginally successful and expensive. Beach and reef clean-ups are 
infrequent. Solutions are most effective at the source. Best management 
practices by plastic manufactures work when enforced. Some communities 
have banned certain plastics from retail use. Bio-plastics, polymers made from 
plants, are excellent alternatives that will help end the plastic plague. 
 

For more information: 
Algalita Marine Research Foundation: http://www.algalita.org/ 
Ocean Conservancy: http://www.rivernetwork.org/resource-library/rising-tide-ocean-debris-and-
what-we-can-do-about-it 
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Old pilings, log-rafts, telephone poles, and railroad ties are 
often treated with creosote tar – a thick, sticky, smelly black 
tar.  If you find treated wood at your site do not touch the 
wood with bare skin, creosote is full of carcinogenic toxins 
that can last for half a century or more.  Call CRK for more 
info, and we’ll help you brainstorm ways to remove treated 
wood to a landfill.   
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For more information: 
Creosote clean-up of Puget Sound beaches: 
http://www.epa.gov/owow/oceans/debris/pdf/creosote_cleanup_puget.pdf 
The Lower Columbia River Estuary Partnership is conducting research on removal of creosote 
pilings: http://www.lcrep.org 
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Stormwater run-off is one of the most serious river pollution sources in the U.S.   When it rains 
hard and you see water running off the streets into storm drains, chances are it’s headed straight 
toward the river or to an over-flowing sewage treatment plant. That means any trash, lawn 
fertilizers, pesticides, oil and grease etc. can go straight into the nearest stream or river. You can 
help the problem by redirecting run-off from your gutter into a ‘rain garden’ or collection 
system. Rain gardens or dry-wetlands help filter water, cleaning it up while it seeps slowly into 
groundwater and trickles downstream. 

Native plants help conserve water as they are well-adapted to the climate and do not need to be 
watered as much as most lawns do, plus they provide good wildlife habitat.  CRK has several 
native rain gardens, or Riverscape demonstration projects in place and are always looking for 
volunteers to help us construct, plant, and maintain those sites.   
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If your area is affected by erosion, or the movement of soil, mud, and rock by wind, rain, ice, or 
waves - your site may be a candidate for terrace-building and tree-planting.  Erosion is an 
intrinsic natural process that moves gravel downstream and transports nutrients, but excessive 
erosion can cause problems such as sedimentation of salmon rearing grounds, high turbidity, 
excess nutrient or pollutant transport, and loss of soil.  Poor land-use practices that may increase 
erosion include deforestation, overgrazing, unmanaged construction activity and road or trail 
building.  If you notice erosion, photo document it, and depending on the severity, a bank 
stabilization project may help. 
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The Columbia River system is on high alert for a number of ecologically damaging aquatic 
species.  While the species may be harmless where they come from, once they’re brought into a 
new ecosystem where their native predators don’t exist they can harm native species by 
competing for food, preying on them, transmitting diseases, or crowding them out.  Not all 
introduced species are a problem, but those that can disrupt entire river ecosystems are called 
nuisance species. The Center for Lakes and Reservoirs at Portland State University (PSU) has 
taken the regional lead in nuisance species management 
http://www.clr.pdx.edu/volunteer_resource.html.   
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Staff at Portland State University will help you confirm whether you’ve found a nuisance 
species.   Collect a sample as described by species below, and take a picture (be sure to include 
an object for scale in your shot such as a coin, or pencil).  Be certain that whatever you collect is 
unable to escape and infest a new watershed due to improper containment or disposal. Provide as 
much of the following information as possible, the more details the better: 
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1. Type: What sort of plant/animal/etc. is it? 
2. Size: How big is it (if you can't measure it give us an approximate size, e.g. as big as a ...)? 
3. Features: Describe the color(s) and any other distinguishing features, e.g. if it is a plant, and if 
it is in bloom, try to describe the flower. 
4. Familiarity : Have you seen this species in this location before? Is this a nuisance species 
you've seen identified elsewhere? 
5. Comments: These might include notes about the condition the specimen was in when you 
found it, how you came across this organism, speculation about how it got there (e.g. next to a 
discarded bait bucket), etc.  
 
Also, include information about where you found this species: 
1. State and County where collected.  
2. Water Body and Location: The name of the water body and the access point, something like 
"Deschutes River at Wapinita Campsite."  
3. Latitude and Longitude: If you have access to a GPS unit, these can be decimal degrees, 
degrees and decimal minutes, or degrees, minutes and decimal seconds.  
4. Collection Date: The month, day and year. Time of day is also useful.  
5. Field Collector: The name of person or people who made the collection.  
6. Estimated Density: Select 1 of 3 crude levels (sparse, moderate or abundant). 
7. Comments: These might include notes on the species range up and down the river, whether or 
not collection was made at high or low tide, what you used to catch the species, exactly where 
you found the species, etc. 
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Zebra and Quagga Mussels are very similar freshwater mollusks that typically 
have a dark and white (zebra-like) pattern on their shells.  Zebra mussels are 
native to the Caspian Sea in Asia, and were introduced to the Great Lakes Region 
via ballast water in the late 1980s. Within 10 years, zebra mussels colonized the 
Great Lakes and the Mississippi, Tennessee, Hudson, and Ohio River Basins. 
Over the next ten years, the zebra mussel invasion cost the US and Canada $5 
billion in reparations. Zebra mussels completely crowd out the river bottom as 

well as manmade structures, particularly concrete and pipeline, impeding water movement 
through hydroelectric turbines and intake structures for drinking water and irrigation systems.  
Preventing the spread of zebra mussels in the Northwest is the primary objective of the Zebra 
Mussel Monitoring Network coordinated by the Center for Lakes & Reservoirs.    
 

To help, contact Steve Wells at 503-725-9076, invasivespecies@pdx.edu 
Volunteers will be provided a PVC substrate to hang on their docks and 
monitor for zebra mussel colonization. If there is a positive sighting, alert 
the authorities immediately by calling 1-866-INVADER 
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Call 1-866-INVADER or 1-866-468-2337 to report a new 
mudsnail sighting 
If you believe you’ve found New Zealand mudsnails (make 
sure they match the size in photo’s above!) PSU 
recommends that you collect a few of the suspect snails and 

place them in a small jar filled with rubbing alcohol or place a few snails in a re-sealable 
sandwich bag with a cotton ball soaked in rubbing alcohol. New Zealand mudsnails are non-
native aquatic snails threatening Oregon's rivers, streams, and lakes by competing with native 
invertebrates.  Due to their small size and ability to live out of water for several days, mudsnails 
are expert hitchhikers, and anglers and boaters may be unintentionally spreading these harmful 
snails to new waters around the state.  Rinsing your boots and boats off super well, and allowing 
them to dry for 48 hours before using them in different waters is the best method of preventing 
their spread. For help identifying this tiny snail visit 
http://www.esg.montana.edu/aim/mollusca/nzms/id.html 
 
New Zealand mudsnails have been confirmed at: Fort Stevens State Park, Columbia River 
Estuary, Clatsop Spit to Cathlamet Bay, Heritage Landing, Deschutes River State Park, 
Deschutes River, Wapinita Access Point on the Deschutes River, Maupin, Snake River, Malheur 
River near Ontario, and the Owyhee River. 
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The mitten crab migrates in the opposite 
direction as salmon - it spends its juvenile life 
in freshwater streams returning to the estuary 
where it was born only to reproduce. No mitten 
crabs have been found in Oregon waters since 
1996 when a single adult male was caught by a 
sturgeon fisherman in the Columbia River near 
Astoria. Mitten crabs are not likely to be found 
on the beach or in crab-traps as they prefer 
fresh water and low salinity bays.  
If you suspect that you've found a mitten crab, 

use the above image to determine that you have a mitten crab before you call. Many common 
shore and kelp crabs are easily confused with the mitten crab. If you think you have a mitten 
crab, place it in a sealed plastic bag and store it in your freezer. 
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A nonnative Amur goby was found in 2007 at Ramsey Wetland, 
which is connected to Columbia Slough and the Willamette 
River.  It differs from sculpins in that its pelvic fins are fused, 
forming a suction-cup structure on the chest of the fish.  It also 
has a red or dark line running from its eye to the tip of its snout 
on both sides.  Report the goby to1-877-STOP-ANS, and for 
more info call USFWS at 503-872-2763. 
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Some aquatic weeds become established in the wild when people 
plant them to help stabilize river banks, release them to enhance 
wildlife in a pond or lake, or when they discard unwanted 
aquarium or pond plants.    Many plants that pose problems in 
the wild are available, both legally and illegally, for sale in the 
West without warnings about their pest potential. Other aquatic 
weeds are transported to new locations by recreational boaters 
who fail to remove vegetation from their boats and equipment 
before going to a new location or by dumping into the water the 
packing materials (often plants or algae) associated with live bait 

or live seafood.  There are several online resources, listed below, that can help you identify 
aquatic plants. 
 
Online Aquatic Plant Identification Manual by the Washington Department of Ecology: 
http://www.ecy.wa.gov/programs/wq/plants/plantid2/index.html 
 
Plant Identification resources compiled by the National Invasive Species Information Center: 
http://www.invasivespeciesinfo.gov/aquatics/main.shtml 
 
If you are still stuck, PSU staff may help you make identifications on the phone. In other cases 
they’ll need to see the species to confirm its identity. Aquatic plants can be wrapped in a damp 
paper towel, placed in a plastic bag and kept in the refrigerator. Please call Portland State 
University at 503-725-3834 before you send plant samples to be certain that someone is available 
to help you. Once decomposition begins, plants are very difficult to identify and smell really 
bad!  
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Eurasian milfoil, an invasive non-native plant, is one of the 
worst aquatic plant pests in North America.  It is now 
found up and down the Columbia River but its exact 
distribution and potential effects on water quality, such as 
increased temperature and decreased dissolved oxygen in 
the fall, have not been studied in the Columbia.    
 
Like native aquatic milfoils, it has feather-like underwater 
leaves and emergent flower spikes.  Eurasian milfoil is 
difficult to distinguish from native milfoils without DNA 

analysis, but generally if the leaves collapse when pulled out of the water it’s probably E. milfoil. 
A new plant can grow from any part of it, so if you do pull it out don’t put it back in the river - 
throw it inland where it makes good compost. 
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If you notice the following shoreline plants in your area, follow the guidelines below for 
removal.   
.   
·  Japanese Knotweed – One of the worst, call your county about removal and/or Robyn 

Draheim at Portland State University  503-725-3834 

Photo by Bernadette Price, 
Beacon Rock 
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·  Scotch Broom – If it has seeds on it be careful because every seed that’s shaken off can lie 
dormant for about 42 years.  A plant with seeds needs to be bagged before removing the roots 
and taken to the dump. In early spring, before the seed pods emerge you can just pull it up 
and leave the plant to decompose on site.  

·  Purple Loosestrife – Requires introduction of a special weevil for control.  Call your county 
office for support. 

·  Knapweeds – Manual eradication may take 7-8 years to complete.  Wear gloves and long-
sleeves to avoid an allergic reaction, and make sure to pull up the entire tap-root or it may 
sprout again.  Best pulled in spring before seeding; dispose of in a landfill, hot compost, or 
deep burial.  Seeds may not die in fire. 

 
For more information: 
Photo identification: www.invasive.org    
For species specific control measures: http://www.invasivespeciesinfo.gov/toolkit/control.shtml  
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Columbia Riverkeeper volunteers monitor water quality to 
measure progress towards the nation's goal of "restoring and 
maintaining the chemical, physical, and biological integrity of 
the nation's waters" as expressed by the US Clean Water Act.  
We believe everyone has the right to a clean river that is safe to 
fish and swim in. There are a number of serious water pollution 
threats that currently challenge this goal including numerous 
toxics detected in sturgeon to water temperatures that exceed 

state standards and stress migrating salmon every summer. CRK water quality monitors adopt a 
river site on the Columbia or a tributary, and monitor water quality once a month to help identify 
the sources of pollution problems and prioritize restoration efforts. 
 
Our program is part of Oregon Dept. of Environmental Quality’s (DEQ) statewide volunteer 
monitoring program, and CRK staff are trained by DEQ. DEQ reviews and approves our 
sampling plans or “Quality Assurance Project Plans” as well as ranks the quality of our data. Our 
data is also uploaded into both DEQ’s and Washington Dept of Ecology’s (WA Ecology) online 
databases to help fill in data gaps and raise red flags for further research.

 
While our State Agencies monitor what they can with limited and fluctuating budgets, volunteers 
play a valuable role by adding long-term baseline data with greater frequency and more sites 
since for many of us the river is only a short distance away. From 2006 to 2008 volunteers have 
added over 100 sampling sites to our state databases from the Canadian border down to the 
Pacific Ocean. 
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Volunteers monitor the Columbia shoreline and tributaries for temperature, 
pH, water clarity (turbidity), dissolved oxygen, and conductivity once a 
month, or more if problems arise.  This data tells us about the health of fish 
and other species in the river, and provides a baseline from which to gauge 
changes and the effects of restoration efforts. 
 
We monitor the Columbia shorelines because they are not regularly 
monitored by either Oregon or Washington state agencies. Scientists 
typically monitor water quality in the most representative part of a river 
which is generally mid-channel, however, the last 4 years of CRK’s data 

show that shoreline habitats are not necessarily represented by mid-channel sampling on a river 
as large as the Columbia. Temperatures can be 1-3 degrees higher (Figure 1), and pH can vary 
dramatically both above and below state standards (6.5-8.5 su). This is important because the 
primary food source for juvenile salmonids (salmon and steelhead) migrating downriver comes 
from the shorelines. Healthy shorelines provide lots of algae, plants, falling leaves, logs and 
terrestrial insects that accumulate in the shallows and eddies and feed macroinvertebrates 
(insects, midges, snails, clams…), that in turn feed juvenile salmonids and other creatures. 
Improving shoreline habitat is a long-term goal of Columbia Riverkeeper in an effort to boost 
average juvenile salmonid survival up from 12%, and help the life cycle of the 6 threatened 
salmon runs and 5 threatened steelhead runs in the Columbia Basin. 
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Volunteers brave the Northwest rain and weather to gather baseline data once a 
month from key tributaries and mainstem docks year-round. With climate 
change and extreme storm events, year-round baseline data will help us evaluate 
temperature trends and impacts from floods and erosion.  
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The entire Columbia River has been identified as too hot for salmon in the summer. Temperature 
is most affected by flow and shaded tributaries, but with increased water use, deforestation, 
dams, and irrigation, temperatures exceed the state standard of 68F almost every July and 
August. This makes salmon more susceptible to disease and encourages predators such as bass 
and pikeminnow. The state agencies have recognized the problem; however, a Columbia Basin-
wide plan to decrease temperatures has been stalled. Columbia Riverkeeper deploys continuous 
temperature loggers to better understand the problem and to push for a basin-wide temperature 
strategy.  Columbia Riverkeeper volunteers have found shoreline temperatures to be 1-3 
F 
higher than temperatures typically measured mid-river by state agencies (Figure 1).  This can be 
dangerous for salmonids that rely on shoreline eddies and backwaters as resting places and for 
food (Table 1).   



 30 

Figure 1. 2006 Columbia River Shoreline 7-Day Average Maximum Temperatures below the 
Bonneville Dam
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Midriver temps at Bonneville Dam -
USACE

Washington/Oregon Standard - 68°F
Growth rate declines 

68 - 69.8°F Optimum predation range for
Northern Pikeminnow, Walleye,
Smallmouth Bass, Channel Catfish 

73.4°F Disease, lethal range

Wintler Park Shoreline

Broughton Beach Shoreline

Sauvie Island Mile 7 Beach Shoreline

Ridgefield Wildlife  Refuge Shoreline

 
 
Table 1. Effects of Temperature on Juvenile Steelhead 
Temperature Effects Reference 
12-13
C  
(53.6 – 60.8
F) 

Upper Limit of Optimal Range Bell 1986 

13
C (55.4
F)   Smolting Inhibited Zaug et al. 1972 
15
C (59
F)  - Ability to out migrate reduced 

- Fish stay in freshwater 
Wedemeyer et al. 1980 
- McCullough 1999 

16-17
C  
(60.8-62.6
F) 

Disease starts to be a concern: 
Aeromonas liquefaciens, Salmonicida,  
Flexibacter columnaris 

Fryer & Pilcher 1974 
Fryer et al. 1976 
Holt et al. 1975 

19-20
C  
(68
F) 

Growth rate declines Myrick & Cech 2001 
(Rainbow Trout) 

20-21
C (68-
69.8
F) 

Predation- optimum range for northern 
pikeminnow, walleye, smallmouth bass, 
channel catfish 

Vigg & Burley 1991, Vigg et 
al. 1991, Brown and Moyle 
1981, Koenst & Smith 1976, 
Bell 1986 

23
C (73.4
F)  Disease more of a concern, lethal range Bell 1986 
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Figure 2. TMDL in yellow for Columbia Basin 
A Total Maximum 
Daily Load 
(TMDL) for 
temperature was 
being developed by 
EPA, Idaho, 
Oregon, 
Washington and 
Columbia Basin 
tribes for the 
Columbia River 
from the Canadian 
boundary to the 
estuary, and much 
of the Snake River, 
but the process has 
been delayed since 
2003. The TMDL 
Workgroup has 

identified dam reservoirs as the major cause of temperature warming, in addition to climate 
change, municipal and industrial dischargers, increased water use and the loss of many alluvial 
flood plains as well as riparian shade along tributaries.  Columbia Riverkeeper volunteers 
monitor continuous temperature on tributaries, backwaters, and shoreline eddies in order to 
prioritize restoration projects that provide cool water refuges for migrating juvenile salmonids 
and other native species.   
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Thousands of people swim in the Columbia River and tributaries every summer (and some 
windsurfers go all year round!), but it is hard to say whether harmful bacteria levels are safe 
without regular monitoring. Columbia Riverkeeper volunteers monitor for E coli, an indicator of 
fecal bacteria, at least once a month at recreational beaches from June to September and year-
round on tributaries of concern. Volunteers began testing for E coli in 2007 thanks to a loan of E 
coli processing equipment from Oregon DEQ; E coli must be processed within 24 hours of 
collection so monitoring is currently just focused in the Columbia Gorge. 2007-8 data indicates 
that E coli is generally not a problem in the Columbia Gorge, however, without regular 
monitoring an accidental sewage spill is difficult to detect.    
 
Data from 2007-9 indicates that E coli is generally not a problem on the Columbia, however, 
without regular monitoring the extent of an accidental sewage spill is hard to determine.  
Volunteers have identified four Gorge creeks – Indian Creek, Phelps Creek, Whiskey Creek and 
Mill Creek – as having unsafe levels of fecal contamination in the summer.  In the event of a 
problem, volunteers will post warning signs near swim-areas for people to make informed 
decisions about where to swim.  Children and people with compromised immune systems should 
be particularly careful.              
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In addition to supporting the food web, aquatic insects 
or macroinvertebrates are common indicators of water 
quality, as certain species are found only in cold, fast-
flowing conditions and other species can better 
tolerate stressors like habitat disturbance, and warm 
or polluted water. CRK, Citizens for a Clean 
Columbia, and Wenatchee Valley Fly Fishers have 
initiated an annual, one-day macroinvertebrate 
monitoring extravaganza in late summer.   
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Stormwater is now considered the most common path of river pollution in the U.S. Stormwater is 
a term for heavy rains that aren’t soaked up by the ground because of roofs, pavement, and other 
impervious surfaces. Stormwater often runs over pavement and picks up street litter, oil, tire dust 
and other pollutants and carries them straight to the river. Some cities have diverted stormwater 
into the sewage system but a big storm can overflow sewage tanks dumping stormwater and 
sewage straight into the river. Columbia Riverkeeper volunteers help riverscape places for 
stormwater to slowly soak into, and monitor problem areas after high rainfall events. For more 
information on stormwater pollution and preventions see our storm drain factsheet online (en 
espanol).  
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Toxics data is collected only by “advanced volunteers” with an accredited scientist present and 
sent to a lab for analysis. Columbia Riverkeeper is uniquely suited to respond quickly to 
emergencies and raise red flags for further research due to our widely spread membership. 
Currently, CRK has sampled the river, stormwater, surface microlayer, clams and sediment for 
heavy metals, PAHs, PCBs, mercury and personal care products. A targeted study is also 
underway to sample current-use pesticides, flame retardants, plastics, pharmaceuticals, and 
personal care products headed to the Columbia from major cities and stormwater.  CRK is also 
participating in a Columbia River Toxic Reduction Work Group led by the EPA - read the EPA's 
State of the River Report for Toxics and learn more about federal efforts to clean-up dangerous 
toxics like Hanford nuclear waste, heavy metals in Lake Roosevelt, or carcinogenic PCBs behind 
Bonneville Dam, in Vancouver Lake, and Portland Harbor- 
http://yosemite.epa.gov/r10/ecocomm.nsf/Columbia/Columbia.  
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Interested people, and especially scientists, are invited to participate in our Technical Advisory 
Group to provide advice and support on scientific and technical issues including sample design, 
interpreting data and keeping up on Columbia River research. To join our online Columbia 
science forum contact lorri@columbiariverkeeper.org or call 541-399-0769.  
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Our monitoring program is part of Oregon Dept. of Environmental Quality’s (DEQ) volunteer 
monitoring program and CRK staff are trained by DEQ. DEQ reviews and approves our 
sampling plans or “Quality Assurance Project Plans” as well as the quality of our data. Our data 
is also uploaded into both DEQ’s and Washington Dept of Ecology’s (WA Ecology) online 
databases to help fill in data gaps and raise red flags for further research.  
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Volunteers all sample between the 10th and 20th of each month, to improve data comparability 
and provide a snapshot of the basin. Each year on their first sampling trip volunteers take 
duplicate samples or conduct each test twice, to ensure the precision of their data - for the rest of 
the year volunteers take a duplicate sample of one parameter each sampling trip. CRK staff and 
seasoned volunteers also conduct annual side-by-side or "split samples" with new volunteers to 
confirm results. Oregon DEQ rates our data annually - we strive for "A" quality which is 
defensible in court.  
 
CRK works with many high schools bringing water quality demonstrations into the classroom 
and on the river. Due to the difficulty of ensuring high quality data with large classes, the data is 
rated educational unless a teacher commits to a CRK training and can carefully oversee the 
process. Educational data is very useful as baseline data and as a warning system, it can alert 
CRK staff and DEQ to problems that otherwise might go unnoticed.  
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Trainings are held each spring to learn how to use monitoring equipment, methods and quality 
control procedures. Please review our monitoring programs below for one or two that strike your 
interest and submit a volunteer interest form and waiver to lorri@columbiariverkeeper.org or call 
541-399-0769.  

Thanks to an exciting partnership with community colleges up and down the river, we are 
currently able to offer training and monitoring equipment to volunteers out of 6 water quality 
stations: 1) Lower Columbia College in Longview, WA, 2) Clark Co. Water Resource Center in 
Vancouver, 3) Columbia Crossings Marina in Portland, 4) Mt. Hood Community College in 
Gresham, 5) CRK headquarters in Hood River, and 6) Wenatchee Valley College in 
Wenatchee.   

If there is not a water quality station in your area, please contact our Water Quality Volunteer 
Coordinator about other opportunities to get involved and the potential of setting up a new water 
quality station. 
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Range: 
DO is measured in units of milligrams (mg) of 
oxygen per a liter (L) of water (mg/L) and can 
range from 0mg/L up.  Rarely will DO reach 
above the upper teens and usually not over 
14mg/L.  Normal range for DO in streams is 8 
to 12 mg/L.  Salmonids cannot survive in water 
with a DO of less than 6 mg/L. 
 
 

Photo by Bernadette Price at Beacon Rock, 
Columbia River 
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What affects DO: 
Dissolved oxygen levels are affected by waterfalls, rapids, riffles, wind, spillover from dams, 
photosynthesis, algae, bacteria, temperature, elevation, salinity, industry discharges and near 
estuaries by the tides. 
 
Sources: Oxygen from the air is dissolved by water through a process of reaeration, which is 
caused by caused by any kind of turbulence in the water such as a windy day, or fast flowing 
water like rapids or waterfalls.  Algae and aquatic plants also produce oxygen during 
photosynthesis.  
       
O2 Sinks: Dissolved oxygen is primarily removed from the water by plant and animal 
respiration and decomposition of organic material.  Algae and aquatic plants respire like 
animals do (breath oxygen) during the night when the sun is not there to power the 
photosynthetic process and bacteria consume oxygen to survive. 
 
Temperature: Cold water dissolves oxygen more readily than warm water.  For example, a rapid 
flowing stream near sea level with a temperature of 50 degrees Fahrenheit would dissolve 11.3 
mg/L.  If the stream had a water temperature of 75 degrees Fahrenheit it would dissolve 8.6 
mg/L of water.  It is possible that more oxygen would be found in these streams, but only if there 
is some other source besides the normal process of dissolving oxygen from the air. 
 
Elevation: As elevation increases the amount of oxygen in the air decreases, that is why it is 
harder to breath on the top of a mountain.  This impacts the amount of oxygen dissolved in water 
as well.  For example, the stream from the temperature example flowing at 50 degrees Fahrenheit 
at 1,500 ft would only dissolve 10.9 mg/L of oxygen instead of 11.3 mg/L. 
 
Salinity:  Increasing salinity will reduce the amount of oxygen that will dissolve in water.  If the 
50 degree water flowing at sea level from the example above had a salinity of 16 ppt, then the 
water would be expected to dissolve 10.1 mg/L of dissolved oxygen instead of 11.3 mg/L. 
 
Tidal areas:  In tidally influence areas DO will generally dip down as the high tide approaches. 
This can be the result of slowed water velocity, increased temperature, or increased salinity. 
 
Human impacts:  Runoff fertilizer can support algal growth, leading to large oxygen 
consumption by plants in the dark hours of the day and a large amount of organic material to 
decompose when the plants die.  Water that is artificially heated through industrial uses is 
discharged to the river and reservoirs, while also being increased through the natural heating of 
the sun, and can raise the overall temperature of the river.  Thus the amount of oxygen that can 
be dissolved in the water is decreased. Extreme aeration of the river, under certain conditions 
(types of spillways on dams) can lead to super-saturation of DO and other gasses that can also be 
harmful. 
 
Biological Consequences: 
Since access to oxygen is essential for virtually all aquatic organisms, DO is one of the principal 
parameters used to test water quality.  As DO levels in water drop below 6 mg/L, many species 
in the river are put under stress.  The lower the concentration, the greater the stress, with fish 
kills occurring when DO levels remain below 1-2 mg/L for a few hours.  
 



 35 

In streams that have a lot of algal growth this can result in large fluctuations in DO over the 
course of one day.  Morning levels tend to be the lowest since plants have not had the sun all 
night and must respire, or use oxygen instead of producing oxygen via photosynthesis.  
Conversely, levels generally peak in the afternoon along with a peak in plant photosynthesis.  
Seasonally, the cooler months of winter allow for higher levels of DO.  In contrast, in the fall, 
large quantities of dead plant material build up in the sediments where oxygen consuming 
bacteria decompose it resulting in a lower level of DO.  Fluctuations in DO are one reason why it 
is very important to record the time when you collect a DO sample. 
 
Measurement Method: 
CRK measures dissolved oxygen with meters and the timeless DEQ recommended Winkler 
titration method.  The Winkler method is generally the most reliable way of measuring how 
much oxygen is in a sample.  The method uses a series of chemical reactions that first react with 
the oxygen and then release a byproduct that can be easily measured.  Due to a generous grant 
from YSI Inc., a water quality company, we now have an YSI 556 Multiparameter Handheld 
meter that measures pH, DO, conductivity and temperature simultaneously.  However, to make 
sure that the oxygen meter is reading accurately it must be regularly compared to the Winkler 
method.       
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Range: 
Turbidity is commonly measured in units of NTU 
(nephlometric turbidity units in honor of the name 
of the machine that measures it).  Turbidity values 
range from less than 1 NTU to over 1000 NTU in 
very turbid water.  In Oregon it is uncommon to 
measure values over 150 NTU.  During summer 
low flows, turbidities are in the single digits for a 
“clear” stream.  Turbidity standards are currently 
being reviewed by Oregon DEQ. 
 
 

What affects turbidity: 
The clarity of water is affected by the amount of Total Suspended Solids (TSS), or clay, silt, 
sand, suspended algae and the presence of organic chemicals like tannins from oak leaves.  The 
greater the amount of TSS in a sample, the murkier it will appear. 
 
TSS: Total Suspended Solids naturally increase after heavy rainfall and during high flow.  
Humans may contribute to TSS as a result of construction and agricultural activity, municipal 
and industrial wastewater discharge, runoff from roads, and other impervious surfaces, 
eutrophication, vegetation removal, dredging, channelization, and recreation.  
 
Biological consequences: 
The removal, transportation, and deposition of sediment are important features in the life of a 
river.  Features that support foraging, shelter, and breeding for certain organisms are formed by 
sediment movement.  Nutrients and essential minerals are often transported with sediment.  
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However, sediment movement can also be detrimental.  Fish eggs can be buried in sediment and 
thus suffocated.  Spaces between rocks that are ideal for macro-invertebrate homes can be 
filled with sediment.  Visual processes of fish and other organisms such as hunting and mating 
can be hampered by heavy sedimentation.  Water darkened by TSS will not transmit sunlight 
well to photosynthetic aquatic plants. This starts a collapse at the bottom of the aquatic food 
chain.  Instead of transmitting sunlight, turbid water absorbs it and rises in temperature. 
 
Sediment acts as a medium for “sticky” pollutants such as DDT, PCBs, zinc, mercury, lead and 
other heavy metals.  These toxic pollutants adhere to small particles of sediment and then 
accumulate on the floor of a water body (essentially permanent) or inside organisms such as 
insects, fish, and in turn humans. 
 
Measurement Method: 
We measure turbidity using a portable Hach 2100p turbidimeter.  Samples are collected from the 
stream and poured into a clean glass vial that fits into the turbidimeter.   
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Range: 
We measure fresh water conductivity in units of microSiemens per cm (µS/cm).  Fresh water 
conductivity values range from less than 1 µS/cm to the thousands of µS/cm.  Near the Oregon 
coast conductivity in streams is normally less than 100 µS/cm .  Salinity is a measure of the 
amount of salt, or ions, in the water and is expressed in parts per thousand (ppt).  Salinity in an 
estuary ranges from 0 to more than 30 ppt.  Conductivity/salinity is affected by temperature so 
we standardize all measurements by calculating values as if the sample had been at 25°C , this is 
known as specific conductance. 
 
What affects conductivity: 
Conductivity in water is affected by the presence of inorganic compounds from minerals as 
opposed to organic compounds derived from organisms.  The majority of dissolved solids 
effecting conductivity are chloride, nitrate, sulfate, and phosphate anions (ions that carry a 
negative charge) or sodium, magnesium, calcium, iron, and aluminum cations (ions that carry a 
positive charge).  We use conductivity to estimate the Total Dissolved Solids (TDS) in a body of 
water. 
 
Conductivity is affected primarily by the geology and size of area through which the water flows.  
As rock and soil erode into a watershed, minerals dissolve and increase the Total Dissolved 
Solids (TDS), thus increasing conductivity.  Heavy rains pouring over larger basins increase 
runoff and erosion, thus raising the TDS.  At the same time large volumes of rain can also dilute 
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the amount of TDS and lower conductivity.  The opposite is true during a dry spell where water 
evaporates and TDS are left behind resulting in higher conductivity. 
 
Human impacts include discharges from industrial and municipal wastewater plants, road runoff 
(ice melting salts), agricultural runoff and mine runoff.  For example, a failing sewage system 
would raise the conductivity, while an oil spill (organic matter) would lower the conductivity. 
 
Biological consequences: 
Changes in a rivers conductivity can alter and disturb the biological systems within.  Significant 
changes in conductivity can then indicate a discharge or some other form of pollution that has 
entered the stream.  Measuring conductivity can be an excellent source for identifying these 
inputs.  Extreme readings of conductivity may signify the presence of other toxic substances, in 
which case we would have to send water samples to the lab for analysis. 
 
Measurement Method: 
We measure conductivity and salinity with YSI 556 multi-parameter meters.  Because 
conductivity changes in the same solution at different temperatures, we measure specific 
conductivity which is conductivity corrected to 25 degrees Centigrade. 
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Range: 
Washington and Oregon state standards for salmon and steelhead (salmonid) safety are at 20°C 
or 68°F.  Lethal temperatures for salmonids are at 73°F. 
 
What Affects Temperature: 
River temperatures are greatly affected by air temperatures and water flow.  Other factors are 
channel characteristics, shade, and effluent discharges or thermal pollution.  Thermal discharge 
is commonly found at municipal and industrial outfalls, and nuclear power plants. Another 
source of thermal discharge is rainwater running over hot pavement and into streams during the 
summer months.  Deforestation also affects temperatures by removing riparian or shoreline 
trees that shade water, thus exposing water to intense sunlight.  Finally, turbidity (suspended 
particulate in the water column) can increase temperature as particles absorb sunlight. 
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Biological Consequences: 
Temperature has an effect on both chemical and biological activities in the water.  For example, 
as water temperature increases, the capacity of water to hold dissolved oxygen becomes lower.  
Water temperature influences the rate of plant photosynthesis, the metabolic rate of aquatic 
organisms, and the sensitivity of organisms to toxic waste, parasites and diseases. 
 
Many species regulate the timing of reproduction and migration, according to specific water 
temperatures.  Optimal temperatures allow organisms to function at maximum efficiency.  A 
temperature shift of more than 1-2 °C can cause thermal stress and shock, making an ecosystem 
more hospitable to disease, nuisance species and death. 
 
Measurement Method 
We use instream temperature loggers that record a measurement every half hour to chart 
temperature patterns in streams.  In addition, volunteers will record the temperature with a 
handheld YSI 556 multiparameter instrument.  DEQ discourages the use of mercury 
thermometers in or near water. 
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Range: 
Water exists as a balance between hydrogen atoms 
(H+) and hydroxide ions  
(OH-) and has the formula H2O.  The pH scale 
ranges from 0 – 14 with 7 being neutral.  
Solutions with pH over 7.0 are considered basic, 
solutions with pH under 7.0 are considered acidic.  
pH is expressed in Standard Units (su). 
 
What affects pH: 
Natural variations in pH are caused primarily by 
photosynthesis and respiration.  A main source of 
acid in the water column is carbon dioxide (CO2).  
Carbon dioxide creates carbonic acid in water and 

is formed as a result of plant and animal respiration as well as decomposition.  Carbon dioxide is 
absorbed in photosynthesis.  As respiration occurs day and night while photosynthesis requires 
sunlight, we can imagine that there is a daily fluctuation in pH level.  Large bodies of water have 
a natural buffering ability that accounts for localized fluctuations in pH. 
 
Pollution can affect pH directly and indirectly. Direct input of acids or bases from industrial and 
municipal sources as well as acid rain can cause direct changes to pH which override the 
buffering capability of water bodies.  A pH of 6 and lower has been demonstrated to have a 
direct toxic effect on fish.  Indirectly, high inputs of plant fertilizer can increase pH.  
Phosphorous, for instance, will increase plant growth and thus photosynthesis.  This will remove 
a greater amount of CO2 from the water and increase pH.  Important nutrients, as well as oxygen, 
will become insoluble. 
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Biological consequences: 
pH is important because is determines the solubility of nutrients and chemicals in the water.  
Acidic water dissolves nutrients and chemicals at a greater rate than neutral water. Dissolution of 
nutrients makes them available to plants and animals.  As with any water quality parameter, there 
is a happy medium for pH.  A very low pH may make many nutrients available but it will also 
corrode organic structures and increase the toxicity of heavy metals by dissolving them.  In water 
bodies with a high pH, nutrients will not dissolve and therefore be inaccessible to flora and 
fauna. 
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Data Quality Assurance 
It is important to remember that our data is only meaningful if it is acquired using calibrated 
equipment with the proper technique.  There are several steps we take to ensure quality in our 
results including calibration, accuracy checks, duplicate samples, and split samples.  Calibration 
is a process of telling the meter what its measurement range should be, while accuracy checks 
test the meter against a known standard.    
 
Duplicate samples are when the same person simply tests the same parameter twice in a row.  If 
the two measurements are similar to one another the sampler is said to have good technique.  It is 
recommended that you have one duplicate for a different parameter every time you sample.  
Please duplicate a different parameter each time (yes, even dissolved oxygen).  If you find a 
considerable difference between your first sample and your duplicate, you may infer that 
something is amiss with your sampling technique or conditions.  Once a year CRK staff will join 
you and simultaneously test alongside you with different equipment in what’s called a split 
sample.  This ensures that the equipment is functioning and that the proper technique is being 
used. 
 
DEQ lends us the water quality monitoring equipment with the understanding that we will 
provide data that can be considered “level A”.  Level A data is submitted to the DEQ water 
quality database is defensible in court.  CRK can use this data for investigating pollution sources 
and general trends in water quality.  So when removing fingerprints from a sample cell, checking 
accuracy on the conductivity meter or making sure there are no bubbles in the DO bottle – 
remember that proper technique and use of the equipment gives us confidence in the accuracy of 
our results.  Also remember to record all accuracy results in both the field notebook and data 
sheet to ensure all information is recorded. 
 
If you can’t sample: 
It happens.  Please let us know as soon as possible so we can arrange a substitute sampler.   
Hopefully you will never be limited in your sampling due to a lack of reagents or an equipment 
malfunction.  If you notice a problem or shortage of supplies (including batteries), please contact 
CRK. 
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Emergency Phone Number:  911 and then call Lorri’s cell at Columbia Riverkeeper 541-399-
0769 
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Basic Safety Rules:   
Develop a safety plan: 

·  Find out the location and telephone number of the nearest telephone.  Locate the nearest 
medical center and write down directions on how to get between the center and your 
site(s) so that you can direct emergency personnel. 

·  Have each member of the sampling team complete a medical form that includes 
emergency contacts, insurance information, and pertinent health information such as 
allergies, diabetes, epilepsy, etc. 

 
At the site: 

·  Monitor with at least one partner, or always let someone else know where you are, when 
you intend to return, and what to do if you don’t come back at the appointed time. 

·  Bring a cell phone with you if possible, but know that depending on your survey location 
you may not have reception. 

·  Have a first aid kit handy 
·  Listen to weather reports.  Never go out if severe weather is predicted. 
·  Never wade into swift or high water. 
·  If you drive, park in a safe location.  Be sure your car doesn’t pose a hazard to other 

drivers and that you don’t block traffic. 
·  Put your wallet and keys in a safe place. 
·  Never cross private property without the permission of the landowner.  Better yet, sample 

at public access points such as bridge or road crossings or public parks. 
·  Confirm that you are at the proper site location by checking maps, site descriptions, or 

directions. 
·  Watch for irate dogs, farm animals, wildlife (particularly snakes), and insects.  Watch for 

poison ivy, poison oak, and other types of vegetation in your area. 
·   Never drink the water in the stream.  After monitoring, wash your hands with soap. 
·  Do not monitor if the stream is posted as unsafe for body contact.  If the water appears to 

be severely polluted, contact your program coordinator. 
·  Do not walk on unstable stream banks. Disturb streamside vegetation as little as possible. 
·  If you sampling from a bridge, be wary of passing traffic.  Never lean over bridge rails 

unless you are firmly anchored to the ground. 
·  Avoid contact between chemical reagents and skin, eye, nose, and mouth. 
·  Wear safety goggles/gloves when performing any chemical test. 
·  Keep all equipment and chemicals away from small children. 

 
If at any time you feel uncomfortable about the condition of the stream or your health or 
surroundings, stop monitoring.  Your safety is more important then data! 
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  Tracking:   

·  "Animal Tracking Basics", Jon Young and Tiffany Morgan.  
·  "Peterson's Field guide to Animal Tracks, 3rd Ed.", Olaus Murie and Mark Elbroch.  

"Mammals Tracks and Sign", Mark Elbroch.  
·  "Tom Brown's Field Guide to Nature Observation and Tracking", Tom Brown Jr.  

Wildlife: 

·  "Peterson's Field guide to Mammals", 4th Ed, Fiona Reid.  
·  "Northwest Arid Lands", O'Conner and Wieda.  
·  "The Forgotten Wilderness" by Tom Brown Jr. 
·  "A Guide to Common Freshwater Invertebrates of North America" by J. Reese Voshell 
·  "Field Guide to the Pacific Northwest" by National Audubon Society, 
·  "Birdsongs of the Pacific Northwest" by Stephen R. Whitney and Elizabeth Briars Hart 
·  “The Sibley Guide to Birds.”2000 Sibley, David Allen. Alfred A. Knopf: New York.   

Plants:  

·  "Plants of the Pacific Northwest Coast" by Jim Pojar and Andy MacKinnon, "Wild 
edible and medicinal plants" by Tom Brown Jr.          

·  “Wildflowers of the Pacific NorthWest.”  2006 Turner, Mark and Gustafson, Phyllis. 
Timber Press Field Guide. 

·  “Wildflowers of the Columbia Gorge.”1988 Jolley, Russ.  Oregon Historical Society 
·  WA Dept of Ecology info on nuisance aquatic plants and Eurasian Milfoil: 

http://www.ecy.wa.gov/programs/wq/plants/weeds/milfoil.html  
·  A good source of photographs and information on invasive and exotic species: 

www.invasive.org  
·  Portland State University’s aquatic nuisance plant watch and program: 

http://www.clr.pdx.edu/volunteer_resource.html 

Weather: 

·  “The Cloudspotter’s Guide: The Science, History, and Culture of Clouds.”  2006 Pinney-
Pretor, Gavin. The Berkley Publishing Group: New York, New York. 

Water Quality Resources:  
�  OWEB’s Water Quality Monitoring Technical Guidebook: 

http://www.oregon.gov/OWEB/docs/pubs/wq_mon_guide.pdf 
�  Updated datasheets, protocols, sampling plan: www.columbiariverkeeper.org 
�  EPA Columbia Basin website including State of the River Report: 

http://yosemite.epa.gov/r10/ecocomm.nsf/Columbia/Columbia 
�  Find polluters near you: http://www.scorecard.org 
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�  Northwest River Forecast Center for river flow data and nearest USGS gauging station: 
http://www.nwrfc.noaa.gov/river/river.cgi?zoom?2?1.1.1.1.0_1.1.1.1_1?zoom?111,364?
104,320 

�  Oregon DEQ’s volunteer resource site – temperature: 
http://www.deq.state.or.us/lab/wqm/volmonitoring.htm 

�  Washington Dept. of Ecology’s Database: http://www.ecy.wa.gov/eim/index.htm 
o Current ambient monitoring sites: 

http://www.ecy.wa.gov/programs/eap/fw_riv/rv_main.html#4.  
�  Oregon Dept. of Environmental Quality’s Database: http://deq12.deq.state.or.us/lasar2/  

o ODEQ’s Ambient sites.  For information on this monitoring network visit: 
http://www.deq.state.or.us/lab/wqm/wqimain.htm Check out the annual reports, and you 
can get trend information and site information.  For example click on the 2006 annual 
report: 
http://www.deq.state.or.us/lab/wqm/docs/OWQISummary06.pdf 
Go to page 9, Summary Table, and you can see all the sites with their trend 
information. 

Vocabulary: 

Calibrate – Reconfiguring a machine’s internal settings to a known standard or reference value 
Accuracy Check – Checking up on whether a machine is reading accurately by comparing 
readings against a known standard or reference value 
Quality Assurance (QA):  Industry standards to prove or double-check the accuracy of water 
quality data – usually by conducting duplicates to ensure precision, calibration and accuracy 
checks to ensure accuracy, and split samples as the strongest way to prove validity of data.    
Split sample – Sampling side-by-side with someone using a different set of equipment if possible 
and comparing values to check that they’re close to each other   
QAPP – Quality Assurance Project Protocol: An overall sampling plan that describes project 
goals, protocols and quality assurance procedures which is required by WA and OR state 
agencies before data can be uploaded onto state databases.  It is highly recommended to have a 
QAPP before collecting any water quality data, because it is hard to compare data from different 
studies without knowing the limits of collection and analysis methods at the time.      
 


