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Oregon State University James A. Vomocil Water Quality Conference

The Oregon State University Extension Service and the Oregon Water Resources Research
Institute cooperate to sponsor an annual conference on critical water-related issues facing
the state. This series of conferences brings together interest and expertise related to specific
water issues. The goal has been to speak in a language understandable to the entire
community of individuals concerned about water.

Jim Vomocil, for whom the conference is named, is a recently retired Extension specialist
with a driving commitment to make water information accessible to the entire public
impacted by water management decisions. The annual water quality conference was his
creation to pursue that objective.

This conference has been planned jointly with the co-sponsors who share a commitment to
encourage open discussion of water issues in Oregon.

Co-sponsors:

Oregon Association of Clean Water
Agencies

Unified Sewerage Agency of
Washington County

USDA Soil Conservation Service,
Oregon Office

US Environmental Protection Agency,
Corvallis Laboratory

Oregon Department of Environmental
Quality

The Willamette River Basin Water
Quality Study Technical Advisory
Steering Committee

US Geological Survey, Northwest
Regional Office, Portland

Water Watch

Oregon Water Utilities Council

Oregon Department of Agriculture

This summary of the conference proceedings was written by Heidi Van Zee.
For more information about future conferences, contact

Ron Miner
Extension Water. Quality Specialist
Department of Bioresource Engineering
Oregon State University
Gilmore Hall, room 216
Corvallis, OR 97331-3906
(503) 737-6295



Foreword
Most of us saw, heard, or read about the miraculous restoration of the

Willamette River in the 1960s. It seemed to signal that citizens could make
bold decisions and amazing things would happen. But in response to the
improvements in the Willamette, we citizens have increased our uses and our
expectations of the river. It is now obvious that the Willamette River does not
have the capacity to meet all our anticipated needs. There are more residents,
more industry, and more agricultural development seeking more water. There
is also a renewed concern about water quality. The river has limited capability
to receive the nonpoint source loads and the residual point source loads that
enter.

The Willamette River is being studied by many state, federal, county, and
local agencies, which increases the opportunity to develop optimal solutions.
Also important in plotting the future of the Willamette are the insights of
thoughtful citizens whose understandings of the alternatives and their costs
will guide the development of the Willamette of the future.

The 1994 James A. Vomocil Water Quality Conference was designed to
bring together the science and the policy about the Willamette. As concerned
citizens we have an opportunity to understand that the science is inexact and
that the policy issues have alternate solutions. We do not anticipate that this
Conference will achieve resolution of the issues, but we do anticipate that we
as an audience will leave better informed and more appreciative of the
differing perspectives regarding the policy questions. Speakers were selected
to bring together the best science available with the most articulate
representatives of the various policy perspectives. In addition, we hope that
you, our audience, will bring inquisitive minds and a sense of adventure as we
together take some first steps into the future on the Willamette Basin.

J. Ronald Miner, Water Quality Specialist, OSU Extension Service
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Differing Perspectives on the
Willamette River

Who Gets the Water?

w6 6	 here we go, so goes
the river," stated O.E.
Smith in his opening

remarks at the seventh annual James
A. Vomocil Water Quality
Conference. In this case, the river is
the Willamette—and the "we" is the
nearly two-thirds of Oregon's
population that inhabit the basin.
Where we "go," our choices will
determine the future of the river,
including the quality and quantity of
its water, the amount of habitat, the

"We want an adequate

supply of clean water."
—Vess Garner

types and abundances of fish and
wildlife, kinds of recreation, and who
gets the available water, to name only
a few variables. We are now realizing
how difficult it is to make these
choices, to agree not only about what

we want, but on what we will be
satisfied with.

One area of agreement, however,
is apparent. "We want an adequate
supply of clean water," said Vess
Garner, recently retired from the
Oregon Department of Agriculture
and now farming in the Willamette
basin. It's doubtful anyone would
disagree with Garner's wish. It's just
that there is a variety of water uses
that must be met.

Irrigating crops to feed an
increasing national and world
population is one use. "M & I" is a
term that lumps municipal and
industrial together as another sector
of users. Municipal, of course, is the
domestic water use by towns and
cities along the river from Portland to
Eugene. Industrial uses include pulp
and paper production, food
processing, or high technology, for
example. Fish and wildlife agencies
and recreationists represent yet
another group who want "adequate,
clean water."
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Up for grabs in a state that has for
the most part fully allocated rivers is
1 6 million acre-feet (mat) of water
in the Willamette. The Army Corps
of Engineers built the 13
impoundments on the Willamette's
tributaries, but that agency is
responsible only for timing water
releases—in the winter, for flood
control, and in the summer, for
augmenting flows. Congress
authorized the Bureau of Reclamation
(Bureau) to contract this water, so
that they may lease it to individual
water users. As expected, there is a
number of people who want access
to this unallocated water.

Agriculture: First in Line
As Gamer points out, Oregon

agriculture is a prime candidate for
receiving at least some of this as yet
unallocated water. Under its
Congressional mandate, the Bureau
has historically provided water to
agriculture, and many feel the
unallocated 1.6 maf of water should
continue to supply that sector. In the
Willamette Basin, cropland totals 1.2
million acres, of which 290,000 are
irrigated. Size varies: irrigated farms
average 50 acres; non-irrigated about

95. Agriculture provides the state a
steady economic base of crops
ranging from berries, nuts, wine
grapes, mint, nursery stock, and
alfalfa. Many of these crops are
increasingly being shipped to
markets throughout the world.

Oregon's market share of
agricultural products is growing, and
it's the responsibility of the Oregon
Department of Agriculture (ODA) to
balance the growing demand for
irrigation water and other uses. "The
mission of the ODA," said Gamer,
"is to 'assist producers to provide the
public with an adequate quantity of
safe food, while protecting the state's
natural resources."' Obviously,
nobody has a crystal ball, but the
ODA must try to predict the
agricultural trends in the state while
considering its mission.

Gamer sees the possibility of
Oregon becoming the nursery yard
of the U.S. as more of this high-
value agriculture moves into the
Willamette Basin. Containerized
nursery operations, berries, hops, and
several other crops account for 45
percent of irrigation water;
vegetables, grown primarily for
canneries, account for 30 percent.
And forage uses 25 percent. Nursery
operations, however, use between 7
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and 11 acre-feet of water per acre,
substantially more than the state
average of 1.3 acre-feet. How can we
accommodate further growth of this
sector while meeting others' water
needs?

Though politically unpopular,
requesting more storage (another
dam) is one possibility for "creating"
more water. The other possibility is
requesting part of the 1.6 maf.
"We're requesting a total of 660,000
acre-feet, based on a basinwide
application rate of 2.3 acre-feet,"
explained Garner. A portion of the
requested water, 147,284 acre-feet, is
to supplement those growers
currently using groundwater near the
river who may come up short in the
future.

There will be more mouths to
feed, more consumers, more people
looking for jobs, and agriculture
provides economic stability to the
area. "We don't think we're being
greedy," insisted Garner. "We'd also
like to see some reallocation of water,
because food processing plants rely
on adequate water as well, and under
the current authorization, they're
considered industry and thus
ineligible for the available Bureau

water. We're willing to share—the
economic stability and growth of the
basin depends on adequate supplies
of water for all of us."

Predictions of irrigated agriculture
in the basin vary. The Bureau long
ago (1960) estimated that by 2020
there would be one million acres
under irrigation. The ODA estimated
a more conservative 500,000 acres.
And some lower value crops, such as
grass and grain, are likely to be
converted to urban uses, which may
leave larger portions of the requested
water for other agricultural users, like
vineyards and nurseries.

"M & I" Growth
Continues

Cities and towns throughout the
basin are also interested in the
unallocated Willamette River water.
Faced with the specter of an
additional 500,000 basin residents
over the next 20 years, domestic
water supplies will need to come
from somewhere. Both Portland and
the Tualatin Valley Water Districts
are considering the available options
for getting more municipal water.
Among their options:
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♦ Reuse—Some cities are
supplying treated effluent to
heavy users such as golf courses
and parks rather than providing
drinking-quality water for such
needs.

♦ Aquifer recharge—Water
accumulated during rainy winter
months may be injected into the
groundwater, to be pumped in the
summer, when demand is high.
Uncertainties surrounding
recharge include who controls the
"new" groundwater, and how its
quality will be maintained and
regulated.

♦ Conservation—Oregonians
already use relatively less water
than other states: per capita use is
120 gallons per person per day as
opposed to a national average of
243. Even conservation only goes
so far and will only postpone
finding new sources of water.
However, many municipalities
can reduce consumption by up to
25 percent by fixing delivery
system leaks. And, lining ditches
and other measures can
substantially reduce conveyence
losses. (Several cities in
California have agreed to pay for
lining ditches used for

agricultural water if they can have
the saved water.)

♦ Other rivers—the Trask,
Columbia, and Willamette are all
candidates for potential municipal
and industrial uses of water.

Lisa Obermeyer, an engineer for
the Tualatin Valley Water District,
says the Willamette looks good in
terms of the quality and quantity
criteria. Among the considerations
addressed in a 2-year preliminary
study:

• How good is the quality of the
raw water (river water before
treatment as "finished" drinking
water)?

• How clean is raw water in terms
of pathogens, organics,
inorganics, and chemicals?

• What is the turbidity level?

• What is the level of total organic
carbon? (Lower levels are better;
fewer carcinogens like
trihalomethanes [THMs] are
produced.)

• How hard is the water? (Hard
water consumes more soap and is
less desirable for consumers.)
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• Does the water have un-
acceptable tastes and odors?

The District currently has a permit
for 150 million gallons per day
(mgd) and a pending application for
an additional 250 mgd. However, as
Loma Stickel of the Portland Water
Bureau pointed out, there are two
challenges municipalities and
industries must overcome, even if
they can pull together a regional view
of water supply needs.

In 1991, Oregon law established
that instream uses are a "beneficial
use," and as such, the Oregon
Department of Environmental
Quality (DEQ) and the Oregon
Department of Fish and Wildlife
(ODFW) may convert existing
minimum instream flows to water
rights. This gives instream uses the
same legal standing as other water
rights holders, even though a 1991
priority date is so junior it is in many
cases only a "paper right."

On the Willamette, the situation is
complicated by 24 instream flows
that were established in the 1960s
and early 1970s. The priority dates of
these flows, which were converted to
water rights in 1991, have not yet
been determined. In addition, part of
the instream flows come from
natural flow and part from stored

water. The discrepancy between
anticipated flows and actual flow
raises the question of just what
proportion of natural/stored flows are
necessary to protect fish, other
species of concern, recreation,
habitat, and pollution assimilation.

Not knowing instream priority
dates and the respective quantities of
natural and stored water prevents
municipalities from knowing with
any certainty what's available from
the Willamette.

Second, the Bureau of
Reclamation has the contracts for the
unallocated water in the river.
Original Congressional authorization
for the Willamette Projects (the 13
Corps dams) dictated the Bureau's
water contracts were to supply
irrigation water.

While the average
agricultural user will pay
$5—$12 per acre foot of
water, M & I cost
estimates range from
$700—$2, 600 per acre
foot for the same water.

There is a possibility the Bureau
could sell water to municipalities and
industries. But that requires changing
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the Congressional authorization on
the Corps projects—such a change
could permit M & I to buy water
from the Bureau. However, even if
reauthorization allowed such sales,
the purchase price of Corps-stored
water is substantially higher for
M & I than for irrigation. While the
average agricultural user will pay
$5–$12 per acre foot of water,
M & I cost estimates range from
$700–$2,600 per acre foot for the
same water.

Some estimate that while
municipal water use will increase
indefinitely, certain industrial uses
will decline, allowing for shifts in
consumption. For example, as the
supply of wood products falls and
manufacturing processes improve,
pulp and paper mills may require less
water than the current 120 mgd,
perhaps allowing other industries to
relocate to Oregon, providing jobs to
current and new residents.
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Population Growth in the Willamette
Basin, 1920 to 1992

Source: Ore on Bluebook, Harold Saw er's 'resentation
County/Year 1920 1940 1960 1980 1990 1992 % increase

1940-1992

Multnomah 275,898 355,099 522,813 562,647 583,887 605,000 70

Washington 26,376 39,194 92,237 245,860 311,554 340,000 767

Clackamas 37,698 57,130 113,038 241,911 278,850 294,500 415

Lane 36,166 69,096 162,890 275,226 282,912 293,700 325

Marion 47,187 75,246 120,888 204,692 228,483 241,500 221

Linn 24,550 30,485 58,867 89,495 91,227 95,000 212

Benton 13,744 18,629 39,165 68,211 70,811 72,900 291

Yamhill 20,529 26,336 32,478 55,332 65,551 69,200 163

Polk 14,181 19,989 26,523 45,203 49,541 53,000 165

Total 498,249 693,144 1,170,859 1,990,557 1,964,806 2,066,792 198

Salmon, Beaver, and
Boats

Historically, getting water
allocated for fish and wildlife and
recreation has been difficult-
instream uses have not been
recognized as a "beneficial use" in
the vocabulary of Western water.
Currently, the unallocated 1.6 maf
remains in the riverbed, used, at least
for now, by fish and wildlife. The
Oregon Department of Fish and
Wildlife would like to receive a
portion of the unallocated water to
maintain or enhance instream flows
for fish and wildlife. The instream

flows will also help dilute the effects
of human activities such as
wastewater and chemical discharges.
Overall, minimum streamflows will
help maintain ecosystems, though
it's uncertain whether the
Willamette's ecosystem can be
enhanced in the face of additional
competing human uses.

Recreation continues to be
important, more so since people are
increasingly feeling the need to "get
out," "away from it all," and
recreation-swimming, rafting,
fishing, and boating-requires
sufficient instream flows.
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Meeting Water Needs,
Now and in the Future

w
hether it's for agricultural,
municipal—industrial or
instream uses, clean water

is obviously a necessity. But what is
"clean"? The Oregon Department of
Environmental Quality considers
"clean" water as being able to
"protect beneficial uses," which
means, in Oregon at least, that water
is clean if we can fish, swim, and
boat in it, if we can use it as a source
of drinking water, and if it supports
fish.

The next question is how to
improve water quality for those

rivers that don't "protect beneficial
uses." In part, we need to know what
a healthy watershed looks like, how it
functions.

Having a picture of what a healthy
river ecosystem is will provide a
baseline, a yardstick by which to
measure the health of the Willamette
Basin. Its also helpful to understand
the history of the basin, how and
why it is in its current condition.
Only then can we look to the future,
determining what we want the
Willamette to be, to look like, and
what it will take to make the vision a
reality.

What does the Willamette Basin "look" like today?

Basin area: 11.6% of Oregon
Length of mainstem river: 187 miles long
Average annual flow at Salem: 23,000 cfs
Total storage: 2.3 maf
Average annual precipitation: 40"-50" in the basin, up to 80"-90" in the mountains
Revetments (rip-rap): 25% of river miles
Typical summer flow: 6,000-7,500 cfs—nearly two-thirds of this is from controlled

releases of stored water from the 13 reservoirs built between 1941 and 1969
Basin population, 1992: about 2.1 million
Land use: 62% timber, 33% farmland, 5% other (41% in public ownership)
Natural channels lost to channelization, or river-straightening: 70%



"Watertalk"

Water in the Western U.S. has its own vocabulary. Some useful terms and
measurements include:

v Revetment, rip-rap--Boulders placed along the outside bank of a river to create a
facement that constrains river flows, prevents "meandering."

4n••• Beneficial Use—Under the Western doctrine of Prior Appropriation, beneficial use
means out-of-stream "withdrawals," or use. Historically, domestic, irrigation, stock
watering, and mining uses of water were considered "beneficial." Instream uses, such as
flows for fish and wildlife, are now also considered beneficial uses in some Western
states.

•••• Priority date—Also a part of Prior Appropriation, the priority date is the date an
individual holding a water right first puts that water to "beneficial use." A corollary
concept is "first in time, first in right." Those holding the oldest, or senior priority dates
will be the last to be cut off of their legal water right during a shortage.

v••• Acre foot—The typical unit of measurement for agriculture. One acre foot = 325,851
gallons of water, or enough to cover 1 acre with 1 foot of water.

II.*.	 cfs—Cubic feet per second. 1 cfs = 1.98 acre-feet per day.
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Determining "Clean"
Water

The Oregon Department of
Environmental Quality (DEQ) is the
agency responsible for regulating
water quality in Oregon's 114,000
miles of streams and rivers, and has
been studying the Willamette and its
tributaries to address water quality
management for multiple uses.

So far, the Willamette has been
able to meet our needs, but as the
DEQ's Robert Baumgartner pointed
out, it is increasingly difficult to
continue protecting "beneficial uses"
such as water quality for fish and
wildlife, whose need for clean
instream flows is the focus for the
water quality standard. "Salmon are
fairly tough at migrating, but they're
pretty much wimps at withstanding
any kind of insult from pollution,"
said Baumgartner.

In dry years like 1992, for
instance, there simply isn't enough
water to meet water quality standards
mandated by the Clean Water Act.
"We've done all right to date," said
Baumgartner, "largely because not
everyone has fully exercised their full
water rights."

Other considerations: to continue
meeting water quality standards may
well mean that less water can be
stored for summer recreation (such
as water skiing)—

"We've done all right to
date, largely because not
everyone has exercised
their full water rights."

—Robert Baumgartner

river flows need to be sufficient to
protect other uses. And permits for
wastewater treatment will also tighten
as demands grow and the capacity of
the river to assimilate pollution
becomes more limited.

Setting the Standards
for Clean Water

Historically, the DEQ has been
concerned with establishing levels of
dissolved oxygen, suspended solids,
and biochemical oxygen demand.
Once the levels are set, they can be
incorporated into effluent limits, or
how much of a given pollutant the
river can assimilate. If a river fails to
meet these levels, the Clean Water
Act requires that "Total Maximum
Daily Loads" be set, and the river is
classified as "water quality limited."
The Willamette isn't classified as
such, thanks to prior cleanup efforts
and aggressively enforcing point



11

source pollution requirements. (Point
source pollution comes from a
concentrated source: pipes, ditches,
wells, containers, or vessels.)

Non-point source pollution,
however, comes from a diffused
source such as a field, or a forest, and
is the direction the DEQ is focusing
on. Point sources are obviously
easier to identify and regulate.
"We've pretty much got those in
hand," said Baumgartner. "But
we've kind of turned our backs on
non-point sources."

That hasn't always been the case.
Prior to the Clean Water Act of 1972,

Oregonians recognized that the
Willamette was filthy, a dumping
ground for all sorts of activities. A
cleanup campaign (see "Cleaning up
the Willamette," page 13) resulted in
a cleaner Willamette mostly because
Oregon had established a flexible
legal framework that addressed non-
point sources of pollution: irrigation
return flows were addressed, bark
and debris from log handling
operations were removed, and
controls on confined animal feedlots
were established. "Oregon achieved
by 1972 what Congress required of
the rest of the nation by 1977," said
Harold Sawyer, a retired DEQ
official.

We are once again focusing on
non-point sources of pollution, and
the DEQ is re-evaluating water

quality standards to accommodate
changing uses of the Willamette
River. As technology improves, we
are moving to identifying pollutants
beyond dissolved oxygen,
biochemical oxygen demand, and
suspended solids to include toxics
such as lead, copper, zinc, and
mercury, and herbicides and
pesticides.

Another recent focus is not only
lethal or acute pollutants, but those
that affect the ability of fish and
invertebrates to reproduce. Known as
endocrine disrupters, or "gender-
benders," these pollutants are more
subtle, and are not necessarily lethal.
Deformities and a reduced capacity to
reproduce are just two of the effects
of these pollutants we are beginning
to see.

Non-point Source
Pollution Assessment,
1988
The DEQ's non-point pollution
assessment of 1988 determined that
this type of pollution comes from all
sectors: agriculture, forestry, and
urban sources.

Agricultural land uses represents
the largest number of river miles, and
that sector's main pollutant is
suspended solids. These small
particles are less than one micron and
cause problems for several reasons.
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They settle to the bottom of the
riverbed and clog spawning gravels
salmon depend on. And, depending
on the hydrology of the river, toxic
pollutants tend to move with
suspended solids, spreading the
effects of both. The recent passage of
Senate bill 1010 mandates pollution
control for agriculture in basins with
water quality problems, and this
should help to reduce non-point
sources from agriculture.

Since the passage of Oregon's
Forest Practices Act in 1972, forestry
operations have worked to develop
"Best Management Practices."
"Forestry has had more experience
with pollution control than
agriculture," said Baumgartner. As a
result, other sectors are looking at
forestry practices to determine which
ones they may be able to use as well.

The 1988 study found that urban
areas are the source of the most
intense, diversified pollution,

including suspended solids and
higher ammonia levels. Fortunately,
stormwater runoff, a large source of
urban pollution, is now considered to
be point source: "We treat it like it's
non-point source because it's rainfall-
event driven," explained
Baumgartner, "but urban runoff is
now 'in the pipe,' considered a point
source." Permits are given and
stormwater will have to meet
established effluent limits.

Non-point and point source
pollution are part of the equation the
DEQ is using to get a picture of the
basin—how much is coming from
which sources—so water quality
standards (and total maximum daily
loads if necessary) can be
established. There's much about river
systems we don't know, but we're
learning. We have to, or we will
continue to lose ground as the basin's
population swells by an estimated 1
million people over the next 50 years.
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Cleaning Up the Willamette
WILLAMETTE PARK, CORVALLIS-

If you gaze from the bank of the
river for a few minutes, the details of
your surroundings will start to
appear: across the river a heron sits,
camoflauged by brush and tall grass.
Further down, a beaver scuttles along
the waterline. An osprey comes
soaring up the river, perhaps looking
for a meal. A jet skier cruises by,
then a boat of people fishing. On
those hot summer days, people swim
in the Willamette.

It isn't the cleanest river in the
country, but 60, even 30 years ago,
few of these activities would have
been possible—the Willamette was
filthy, one of the dirtiest rivers in the
country.

"I can remember joking about the
`Willamette River stroke' as a
youngster," remarked O.E. Smith.
"you had to clear the stuff away
before you could swim. I was told by
my mother on many occasions,
`Don't you dare go in that river.'"
Vess Garner remembers water skiing:
"Instead of jumping the wake, the
object was to jump the floating
debris."

Color photographs were rare in
1938, but those available presented a
graphic description of the waste going
into the Willamette—bright red
outfalls in Eugene and Corvallis came
from beet processing plants. Near the
South Santiam River, below the
Crown-Zellerbach pulp and paper
mill, live fish would be put into a
basket and lowered into the river to
check the water quality. It took a
minute and a half to kill them. "The
pH was probably about 3.5-4, and
dissolved oxygen—well, there wasn't
any," said Hal Sawyer.

Oregon City also had pulp mills
on each side of the river. On the
Columbia Slough, meat packing
operations sent their waste into the
river. Debris from log floats, city
wastewater, and people dumping
garbage went in too. It all went, out of
sight and out of mind.

As early as the mid 1920s, people
were concerned about the quality of
the water, but unable to get any water
pollution control laws passed.
Pollution continued through the
1930s, despite the eventual passage of
48 separate laws relating to water
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pollution. "If these laws had been
enforced," said Sawyer, "Oregon
would have had zero discharge." It
wasn't until 1947 that cleanup efforts
really got going. Among them:

• Public health concerns about
sewage were given highest
priority.

• Water quality standards were
adopted.

• Dissolved oxygen levels were set
at 5 mg/liter statewide.

• Cities were required to provide
primary sewage treatment and
disinfection in the summer.

• Pulp mills were required to reduce
their discharges in the summer.

It was a start. Unfortunately, urban
and industrial growth outstripped the
rate of treatment, and water quality
standards remained unmet. By the

mid-1960s, it was obvious that the
idea of using the river's assimilative
capacity to reduce pollution wasn't
going to work. A new strategy
evolved that all sources provided the
"highest and best practicable
treatment and control of wastes":

Secondary wastewater treatment
was required for all sources in
Oregon. New plywood glues were
developed that eliminated that
discharge. Mechanical potato peelers
replaced the use of caustics, and the
peelings were used as cattle feed.
Food processing wastewater was
used as crop irrigation instead of
being discharged into the river.

The result of the pollution control
strategy and flow augmentation,
which occurred as dams were
completed, was a cleaner Willamette.
The story doesn't end there, though.
"Clean" is not a fixed state, static. It's
a process, an ongoing effort. Now we
must determine how to continue to
improve the quality of the Willamette.
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Ecology How a River System Works,
or Should

p
art of what we know about the Willamette is from work done by
ecologists like Robert Hughes, who described the basic components of a
river's ecosystem. Some variables include climate, topography, surface

geology, soils, vegetation, land use, and the species present. More specifically,
water quality, quantity, habitat structure, and food sources further form the
ecological "infrastructure." Some examples include:

Tributary streams, mostly in the headwaters of a river, provide cool, well
oxygenated water for the mainstem. As for quantity, "Streams are
supposed to flood and dry down," Hughes pointed out.

Water quantity fluctuates, or should. For that reason, we should think of
the banks of a stream as part of the channel, because they will
alternately be water-covered and dry.

The substrate and woody debris help determine the habitat structure of
the channel. The more debris, the more complex the structure,
which provides better habitat.

Riparian vegetation, the trees, shrubs, and grasses, provide habitat, cover
for young fish, and help to regulate water flow.

The food source of a river is made up of algae, microbes that colonize leaves,
sticks, and fruits that fall into the water. Alder leaves are most desirable to
microbes, since they are easier to digest than oak leaves, which contain
traces of lignin. Fungi also live on rocks—"it's the slimy surface we slip
on when we walk in the stream," explained Hughes. All provide food for
fish and invertebrates.
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Effects of Human Activities on the
Willamette Ecosystem

0
 bviously, the Willamette has
changed dramatically since
European settlement. "As a

youngster, I used to dislike history,"
admitted Hal Sawyer. "I couldn't see
the point of learning about the past."
Retired from the DEQ, Sawyer has
since realized the significance of
history, the context it provides us.
"Understanding history is crucial,
particularly in policy. You don't
know where you're going if you
don't know where you've come
from."

For eons before European settlers
called upon the river to support their
needs, the Willamette was home to
thousands of beaver, salmon, birds,
and other animals. It flooded: its
water went where it could, creating
braided channels, meanders, and
swamps. Flooding flushed the
streambed, kept spawning gravel
clean, and supplied the channel with
the logs and woody debris that
provided habitat for its residents. It
dried down, too. The swamps and
meanders would disappear, only to
reappear elsewhere during the next
flood.

Though Indians sometimes built
small catchments for fishing, their
impact was minimal. As Europeans
began to build settlements, however,
biological manipulations became
much more pronounced. European

Understanding history is
crucial, particularly in
policy. You don't know
where you're going if
you don't know where
you've come from."

—Hal Sawyer

settlement began to change the way
the river acted, the way it looked.
Water was extracted for domestic
use, livestock watering, and
irrigation, and slash damming was a
regular practice. These temporary
dams were made of trees felled
across riverbeds, with logs behind
them, that stayed in place until winter
water flows broke their mass and
sent the logs downstream. For
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loggers, it was an expeditious way to
get wood downriver to mills. For
fish and wildlife, all that wood
coming downstream at once was
disastrous.

However, if settlers were to fulfill
the Manifest Destiny of Westward
expansion they could not be subject
to the vagaries of a river. Fertile
bottomland was a prime place to
grow crops and establish homes but
not if a flood could reduce the land to
a layer of silt. The river had to be
made predictable, useful.

Enter "river management" in the
form of the Army Corps of
Engineers. Their congressional
mandate was to provide for
navigation, and eventually included
flood control. The large woody
debris that made the river area
structurally complex had to go, a
hazard to vessels. Between 1870 and
1950, the Corps removed nearly
70,000 snags and streamside trees,
mostly upriver from Albany. The
Corps also built revetments (rip-rap)
along the river to contain it—along
the 187-mile length of the river,
about one-quarter is rip-rapped.
Between 1940 and 1969, the Corps
also built 13 dams for flood control.

We've continued to manipulate
the river: much of the naturally
occurring woody debris and the

riparian vegetation has been
removed, and many sections along
the river have been grazed
extensively by livestock. And though
dams are necessary to handle water
demands and augment flows that
assimilate pollution, they have had a
huge impact on fish populations.

Should we have done things
differently? Perhaps. Simplifying the
channel has cost riparian habitat,
ecosystem complexity, and species
diversity. But it also made it possible
to use what was historically
floodplain for our purposes. As Ron
Miner pointed out: We realized that
we could plant crops earlier in the
spring if we drained the bottomlands,
and that wagon wheels didn't sink as
far if we paved the roads. We drained
those messy swamps to plant more
crops, to have a better life. "We
made sound decisions and prospered,
and more people came to join our
success," said Miner.

"Our past activities may not have
been the best choices," said Jill
Zarnowitz of the Oregon Department
of Fish and Wildlife, "but many
were government sanctioned, and
seemed appropriate at the time.
What's important is to move
forward, acknowledge the past is the
past and not blame any one sector,"
concluded Zarnowitz.
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The Ecology of the Willamette
Basin Today

T
he Willamette we see today is

largely a result of the Corps'
work—contained, navigable,

and managed. "We've turned the
Willamette River Basin into a
regulated river system," explained
Richard Cassidy of the Army Corps
of Engineers. The dams in particular
have had a profound effect on the
river.

The impacts of dams and
channelizing the river have reduced
habitat and biodiversity, which
directly affects water quality. "The
Oregon DEQ estimates that most of
the Willamette River is not protecting
`beneficial uses,' said ecologist
Robert Hughes. Hughes and others
have been studying the health of the
fish assemblages on the mainstem to
evaluate the overall health of the
river. About 25 percent are in decent
shape; there has been a steady decline
in fish health from Eugene to
Portland. "It would take a quantum
leap to get the habitat quality back to
where it was even in 1960,"
commented Hughes, "—and require
major changes in social practices."

At present, sediment is a concern,
both in the water column and on the
bottom of the river. In the water
column, sediment provides transport
for nutrients such as phosphorus,
nitrates and nitrites, and pesticides.
On the bottom, it clogs spawning
gravel. Obviously, salmon depend on
coarse clean gravel (and cool, clean
water), but so do amphibians. Both
are disappearing rapidly, and no one
is sure why.

Both Bill Gaffi, general manager
of the Unified Sewerage Agency, and
Jill Zarnowitz point out that the
salmon are the barometer of what's
gone on in the basin. "They are the
`canaries' of the system," explained
Zarnowitz, "except that we don't see
them die, their populations
dwindling. We just get used to fewer
and fewer." Zarnowitz contends that
the Willamette is showing signs of
an ecosystem out of balance: the
Oregon chub that used to be
abundant in the backwaters and
sloughs of the Willamette is now
endangered, its habitat gone. Other
species on the brink of becoming
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endangered or declining include the
pond turtle, meadow lark, horned
lark, and bluebird.

The mainstem Willamette is not
the only cause for concern. The Long
Tom River, a tributary, is one of

"We have choices about
what the river could look
like."

—Charles Collins

most heavily manipulated rivers in
the state. One result of that
manipulation is the introduction of
non-native species such as the carp
and largemouth bass. As resident
(non-migratory) fish, they thrive.
They are also efficient salmon
predators.

There are sucess stories. Osprey
populations have increased
logarithmically, especially after it was
discovered these birds would nest on
top of telephone poles. But they need
fish to eat (particularly suckers).

The public's perception of the
Willamette River, however, is that
while it may not be the cleanest in the
country, it's o.k., a non-issue. After
all, it was cleaned up. It's better than

it was. True, but as state
representative Ron Cease pointed out,
the river needs the continued attention
of both the public and the media.
Cleaning a river is not a one-shot
effort. It's a process, an effort that
has to be maintained. "We have
choices," reminded Charles Collins,
"about what the river could look
like." Among these choices:
• Many channels, woody debris,

and vegetation at confluences?
• Floodplains, side streams, lakes,

and braided channels?
• Out-of-channel braids, islands?
• Wide alluvial channels or rip-rap-

constrained channels?
• Catchments such as woody debris

in side streams or the mainstem?
• Riparian corridors with woody

plants and trees?
• A checkerboard landscape,

representing various uses?
Considering the declining numbers
of many species, particularly salmon,
and our intensive use of the river, Bill
Gaffi asks, "How much hope should
there be for the restoration of these
runs?" We are faced with some
difficult questions and choices about
the future of the river. What do we
want it to be? Can we get there, and if
so, how?
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Willamette River:
1854 and 1975 Channels

Willamette River channels from Eugene, a distance of about 65 river miles. About 53% of the
channel length has been eliminated. (From Patricia Benner. Sources: Original Land Survey
Cadastral Maps, 1853-54; current USGS topographical maps.)
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Strategies for Managing the Willamette

A
s the population continues to
grow, we will be forced to
share the river between more

and diverse uses. "It's not a happy
prospect," said Judge Jack Beatty,
"But it's a fact. "

"We as a country, as a world, are
growing at a rather substantial pace, a
pace that causes us to ask whether
our natural resources can sustain us,"
added Bill Gaffi.

When thinking of the Willamette
Basin's future, Dennis Lynch of the
U.S. Geological Survey discussed
four points he feels need to be
addressed.

We need to recognize that
ecosystems are complex. In trying to
manage one resource, another can be
damaged. "If you fix one water
quality problem, you may damage
another. . ." For example, the flow
augmentation in the Tualatin,
according to the computer model,
will improve dissolved oxygen for
fish, but there's a good chance we
may flush the zooplankton, a food
source for young-of-the-year fish.
Lynch recalled some recent work to
reduce agricultural runoff in Virginia.
"We did reduce the runoff, but in
doing so, infiltration rates increased,
and nitrates and pesticides moved
into the groundwater."

Second, "People say there are too
many studies, and they never seem to
resolve anything," said Lynch. "But
there is a continuing need for
scientific studies. However, they
need to be well defined, targeted, and
key assumptions need to be tested."
Studies need to produce quantifiable
information. Lynch maintains that
scientists are too cautious, frequently
supplying decision-makers with
textbook answers that are already
known. "Decision-makers need
more than direction. They need
probabilities and to know potential
magnitudes of effects to evaluate
parameters of a given action."

In addition, we need good data.
And we need to agree on some key
concepts as a starting point.

As a corollary, Lynch maintains
there's a real need for non-political
science. For too long it has tended to
advocate positions, which, instead of
solving problems, is dangerous. We
can't afford to bias the debate by
funding studies that reveal what we
want to see.

Ron Cease had some additional
thoughts on re-evaluating the
questions that need to be answered
about the Willamette's future.
'Future' to politicians is short term,
dependent on their tenure in a given



22

office. Agencies, on the other hand,
look long term. Adding to the rift
between the two was the recent bill
that would have required agency
regulations and rules to be approved
by the legislature (it passed in the
House, but died in the Senate).

Cease continued: "Land use, for
example, is too political for the Land
Conservation and Development
Committee (LCDC) but too
complicated for the legislature."
Furthering the differences between
politicians and bureaucrats is the
belief that experts are too myopic:
demands on natural resources are
increasingly complicated,
controversial, conflicted, and
involved, and experts do not have the
political perspective to effectively
respond to them. The result is disdain
between politicians and experts,

which of course doesn't facilitate
solutions. "We'll never get the
politics out of natural resource
issues," maintained Cease. "The
experts alone won't solve the
problem." Neither will the
politicians. "We need more
interagency and government
agreements and relationships. And
more devices for conflict resolution."

Cease believes that in addition to a
strong governor who understands the
issues and can push from the top,
citizen involvement is a must.
"We've got to get all the
stakeholders 'at the table.' Then
there's no blame; no one can say 'I
wasn't part of the decision.'" Lastly,
managing the Willamette River is a
process—it's never done. Good
management needs both politicians
and experts.

Mississippi Redux?
Modified, simplified river channels like those on the Willamette (and the Mississippi) can
affect the severity of a flood—water flowing down a confined streambed will move
faster and scour deeper, with frequently disastrous results for downstream areas.

What about the Willamette? The 1964 flood happened after 70% of the river's dams were
in place, the result of an 80- to 100-year storm event. It flooded over 150 square miles in
Linn and Benton counties. Peak flows at Albany were measured at 186,000 cfs—a
flood event with a frequency of less than once every 10 years.
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Rethinking River Basin Management
New Tactics

I n the past, agencies—the
"experts"—and legislatures-
politicians—have managed

natural resources according to the
available science, "best practices," or
perceptions of public desire. Many
people believe that the time is right
for increased agency and agency-
government collaboration, and
mostly, public involvement. "It's not
as though some enemy has come in
and ravaged our beautiful valley,"
said Ronald Miner, a water quality
specialist with OSU' s Extension
Service. We did it. And we need to
fix it.

Liz Frenkel is a strong advocate
of public involvement. As a member
of the Sierra Club, Frenkel would
like to see the public active in
attaining three basic, related goals:
more integrated basin and subbasin
management, integrated land use and
water management planning, and
conservation.

Basin and subbasin
management—Considering these
together is essential, as decisions
made at the sub-watershed level can
affect the whole basin. For instance, a
city's withdrawals from a sub-
watershed (such as Mary's Peak) or

a tributary (the Long Tom River) can
affect both the quality and quantity of
the mainstem, and downstream uses.
So, too, can wastewater return flows
and runoff. "More baseline data is
needed to understand the system, so
we can integrate subbasin with the
basin as a whole," said Frenkel. We
need to know how much water is
there now, how clean it is, how much
there will be in the future, and how
much it will cost to clean it up.

Integrated land use and water
management planning—Population
growth projections vary substantially,
but we need realistic estimates to tie
into realistic inventories of available
buildable land. And we need to
determine what is buildable.
Ultimately, land use planning must
consider the available water supply:
"We must integrate our consideration
of land use and water supply. One
simply can't exceed the other,"
emphasized Frenkel.

Conservation—Frenkel maintains
that conserving water will require
action by water suppliers: they
should set targets and goals and
provide cost incentives for
conservation, as well as public



24

education. People need to realize that
water is finite—there is only so much
to go around—and the more scarce it
is, the more expensive it will be.

"The idea is that people
pay now for what they
mess up instead of making
others pay down the line."

—Liz Frenkel

Also, the less we use, the less we'll
have to clean up. "Neither
municipalities nor industries can
afford expensive water, and it will be
more expensive the more scarce and
dirtier it gets," said Frenkel.

In addition, the economics of
water supply need to be reconsidered:
the more expensive something is, the
less we use of it, but historically, that
hasn't been the way water is priced,
especially in the Western U.S.
Another economic issue to
reconsider, and eventually
implement, is internalizing costs. For
municipal water, that means
including the costs of getting water,
treating it to drinking water quality,
and all costs associated with treating
it once it becomes wastewater. The
cost of municipal water in Corvallis,
for example, is not internalized if a
downstream user must spend
additional money to treat water

degraded by Corvallis. "The idea is
that people pay now for what
they mess up instead of making
others pay down the line," explained
Frenkel.

It's apparent that in addition to
integrating land use planning with
water availability, managing
watersheds on a basin—subbasin
level, and improving water
conservation, it's also critical to
reconsider how we've managed the
river in the past and how we can
improve our tactics, collect good
data, collaborate between agencies,
and involve the public.

No More "Business as
Usual"?

Some agencies are rethinking
"business as usual," recognizing the
necessity and benefits of public
involvement and interagency
collaboration. The Army Corps of
Engineers, for example, is moving to
address policy issues of today and
tomorrow, grappling with the
changes that requires.

"I'm from the government and
I'm here to help," quipped Richard
Cassidy of the Corps. "As that
statement bristles through the
audience, we all recognize its
stereotypical arrogance. Between the
1940s and the '70s, when the dams
were being built on the Willamette,
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people understood how the Corps
would operate. But perspectives have
changed, and the understanding is
different. The Corps is changing in
response," said Cassidy.

One facet that's changing is the
Corps' organizational structure,
which is moving from regional,
centralized offices to local offices. A
second and significant change is the
way in which the planning process
occurs. It used to be that the Corps
funded both the reconnaissance and
the feasibility studies for projects, but
now the Corps shares half the cost of
feasibility studies with the
"customer," typically an agency or
organization.

"This shift has led to a more
`customer-oriented' approach to the
way we do business," explained
Cassidy. "We also hold public
information and interagency
meetings to discuss each year's
operating plan. We want you to
understand how the Corps works,"
said Cassidy. "And to do that, we
need public input."

Another change for the Corps is
the recent directive that the agency
focus on non-structural ecosystem
restoration. "We're struggling to see
how to implement this directive, but
the impetus must come from the
public," continued Cassidy. "It helps
us justify projects to decisionmakers,
convince them a project is worth
undertaking."

In addition to changing
organizational structures, involving
the public and changing perspectives,
agencies are increasing collaborative,
coordinated work. Several projects
on the Columbia, the Tualatin, and
the McKenzie Rivers are
collaborative efforts, and as Judge
Jack Beatty points out, the results are
simultaneously encouraging,
troublesome, and instructive.

Collaborative efforts stimulate
interest—of the public and other
agencies. They also produce
information. "What's troublesome
are the dispersed efforts, duplicated
studies, different standards, agency
missions, and increased costs," said
Beatty. Although one agency may
not be able to solve all the
management problems on the
Willamette as Ron Cease contends,
the concept of a "lead agency" may
be effective.

The DEQ's comprehensive study
of the Willamette that began in 1991
is an example. The DEQ succeeded
in getting some funding for this long-
term study from the state legislature,
and those funds were matched by
industry and the Oregon Association
of Clean Water Agencies. The U.S.
Geological Survey (USGS)
participated with workshare,
permitting some of its staff to work
directly with the DEQ. Two results
Beatty would like to see as a result of
this collaboration:
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• The DEQ, as the primary water
quality regulatory agency, should
continue to be adequately funded,
and should be the information
source for water quality study
efforts.

• The DEQ should expand on
cooperative efforts of the USGS:
"They've been great!" remarked
Beatty, and pursue similar
arrangements with U.S. Fish and
Wildlife, the Bureau of Land
Management, the U.S. Forest
Service, and the Army Corps of
Engineers.

"We have a choice.
Collaborate or else . . .
Congress will install
statutory rules."

—Bill Gaffi

Bill Gaffi sees collaboration as
essential. He maintains that
complicated issues tend to polarize
people, but it's time we get together
to produce a dialog, talk about issues.
"Federal statutes are narrow and
drive agencies in sometimes
competing directions," said Gaffi. As
residents of the Willamette Basin, we
are closer, better able to craft a plan
than someone in Washington, D.C.
"We have a choice. Collaborate or

else . . . Congress will install
statutory rules."

Setting the Stage for
Change

Small pieces of the puzzle are
coming together: There are pockets
of activity within the state that are
encouraging, that indicate some
people want to assume local control
and responsibility for the river:

• A project on the McKenzie river,
undertaken with the Corps of
Engineers, seeks to maintain that
river's high quality water and
restore habitat.

• Oregon's Forest Practices Act
Rules have been a big step in
restoring riparian habitat. And the
rules are designed to evolve as
time reveals how well we're
protecting and improving this
zone.

• Constructing wetlands for
wastewater treatment is rapidly
becoming a technology we want
more of. These wetlands are good
for animals, and may well help
improve ground and surface
water quality.

• Some preliminary work has been
done relocating gravel
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extraction—instead of a pit,
excavating "slivers" can result in
channels for rivers, which
contributes to the meandering
we've so effectively reduced.

"There are signs the valley is
mobilizing," said Jill Zarnowitz. But
it will take all of us, because we're all
stakeholders in what happens to the
Willamette. If we don't continue to
manage for improvement of the river
for water quality, it's likely the
federal government will, including
the possibility that a water right could
be considered a polluting activity. Or,
the situation could deteriorate to the
point that agriculture is forced to give
up water rights, as has happened in
the Sacramento Valley of California.
"The quality of the Willamette will in
many ways determine the quality of
life in the valley," stated Kenneth
Williamson, Director of the Oregon
Water Resources Research Institute.

Why the inertia? Why is it so
difficult to create a vision of what we
want the river to be? There are
several reasons.

First, as State Representative Ron
Cease indicated, the Willamette is a
non-issue in the public's perspective.
It was cleaned up.

Second, the Willamette, along
with most natural resources, is a
"commons." It's owned by no one,
and everyone. And, as biologist
Garrett Hardin pointed out in his

famous essay, "The Tragedy of the
Commons," the advantage of use
goes to the user, but the cost of that
use is dispersed among all users, so
it's to everyone's advantage to use as
much as they can. Residents of
Corvallis, for example, save millions
of dollars because the city uses the
river for sewage dilution. But
everybody else pays.

The inertia is complicated by a
growing sentiment in our country
that we don't want to pay for
anything. We want improvement,
restoration, enhancement, a river
that's as healthy as when Lewis and
Clark saw it, but we don't want to
fund those commitments or actions.
"There are huge, complex issues
confronting us and we need to invest
in our knowledge, improving our
efficiency and collaboration,"
suggested Bill Gaffi. Ultimately, the
onus is on us. We got the Willamette
Basin where it is, now we need to
decide what we're willing to pay, to
settle for, in the future.

Fourth, as Ron Miner points out,
though the "bottom line" still looks
good, "We haven't done things the
way we wish to have them done in
the future." To accomplish that will
require change. And change makes
us uncomfortable. We seem to cling
to the unrealistic expectation that
someone else will or should change
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to make the environment fit our
personal perspectives of what we
want it to be.

Checklist for Change
Although this conference was

primarily designed to provide
information by discussing issues
surrounding the water quality of the
Willamette Basin, a number of
speakers had specific
recommendations. Most have been
discussed here; what follows is a
summary.

3 Continue river basin studies to
improve our understanding of the
system. These need to be targeted
and well defined.

3 Increase agency collaboration at
all levels, and share information
to reduce duplicated efforts.

3 Establish and maintain a database
of information where individuals
and agencies can go to access
data.

3 Determine the number, priority
dates, and quantity of water rights
held in the Willamette Basin.

3 Determine what we want the
Willamette River to look like, and
involve the public in this
determination.

3 Get involved! Public participation
is essential.
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