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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. Since 1988, the James A.
Vomocil Water Quality Conference has brought together interests 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.
The Conference is held each year in early November in Corvallis, Oregon.
For information about future conferences, contact:
Ron Miner
Extension Water Quality Specialist
Department of Bioresource Engineering
Oregon State University
Gilmore Hall, Room 116
Corvallis, OR 97331-3906
(503) 737-6295
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Forward

This is a short summary of a

groups make specific contributions

Water Quality Conference on the

based on their detailed knowledge and

Tualatin River. It describes some of the

value systems.

many facets that must be considered in

No single answer or simple set of

land and water management to assure

answers emerges from this discussion.

the widest range of possible benefits

Each perspective is valid, and all must

from a small river. This publication

be considered. People of good will,

will be of interest to anyone facing a

hearing and understanding each

similar situation.

others' concern, must grope toward

The Conference brought together
representatives of many of the groups

solutions.
This publication is meant to

with an interest in a small river flowing

illuminate that process and perhaps to

through a region with a diverse

aid the process in another region.

economy, and one that is changing
from rural to urban and industrial land
uses. The perspectives of the different
groups illuminate the issue from
different viewpoints, all valid and all a
necessary part of land use decisions.
Owners and users of rural land,
forestry, agriculture or hobby farms,
have a different perspective from
developers converting land to urban
user or from elected officials
responsible for making land use
decisions and assigning costs. The
data on which decisions are made is
provided by research personnel at
Universities and Agencies based on
their sciences and interpreted through
their convictions. Special interest
1
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Introduction

Correcting the environmental
degradation of a river involves
identifying causes, designing
remediation measures, paying for
them, and monitoring their
effectiveness. Researchers often see a
lack of public will, funding, or
legislation. Policy makers may not
receive adequate scientific evidence
upon which to base decisions. Citizens
may feel left out of information loops
and resist change.
The Sixth Annual James A.
Vomocil Water Quality Conference, held
November 3-4, 1993 at OSU and
sponsored by the Oregon Water
Resources Research Institute (OWRRI)
and the OSU Extension Service,
provided a case study of the benefits
resulting from working together. The
conference theme, "Management of
Over-Utilized Streams: Lessons from
the Tualatin Watershed" covered
historical, technical, political, and
sociological perspectives involved in a
mandated water quality restoration
program.
A pre-conference tour of the
Tualatin Basin showed participants the
varied urban, agricultural, and forestry
practices in the watershed. A tour
through the Rock Creek wastewater

2

treatment plant illustrated the
investment required to remove waste
water pollutants, especially
phosphorus.
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The Tualatin River:
An Omen or an Anomaly
The Tualatin River is a blueprint,
a glimpse into the future where
environmental problems can't be
adequately addressed by conventional
pollution control technologies. Benno
Warkentin, OSU Soil Scientist, believes
the Tualatin River is an "omen of things
to come" for other Oregon streams. The
forces that have changed the Tualatin
River are active on other rivers in
Oregon, the United States, and the
world. The Tualatin River has reached
a critical stage before other streams.
The Tualatin River is a source of
water for agricultural and urban uses,
a recreational resource,
and an aesthetic asset.
The river is embedded in
an economic system
that produces byproducts. The volume
has overwhelmed the
river so that natural
ecological processes are impaired.
National legislation in 1972
required restoration and maintenance
of "the chemical, physical, and
biological integrity" of the nation's
waters. Early emphasis focused on the
discharge of pollutants from a single
source, and provided funds to help
communities build sewage treatment

plants. Although this resulted in
tremendous improvements in water
quality, it did not solve completely the
nation's water quality problems. The
current emphasis is on non-point
source pollution, which involves
interactions between water and land,
and hence raises land use issues.
Warkentin stated that the
essence of sustainable develop-ment is
designing processes to minimize or
eliminate by-products from waterways.
Land use decisions need to include
management on a watershed level to
encourage a river's natural functions.
Understanding
the processes that
contribute to
degradation of a river
requires
understanding the
geophysical, cultural,
and economic
activities within a river basin. The
Tualatin Basin is a 460,000 acre
watershed, encompassing most of a
single county. Washington County is
experiencing the most rapid growth in
Oregon. Approximately 300,000 people
live in the eastern third of the basin.
The middle portion of the watershed
features intensively-managed agricul-
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ture. The upper parts of the watershed
are primarily Douglas-fir forest with

the management alternatives to meet
the problem of excessive algal growth in

extensive timber activity. The Tualatin

the Tualatin pool. During summer
months, the high intensity sunlight,
warm temperatures, and long water
detention from low stream flows
provide ideal growth conditions for
algae. Algal levels decrease during
cloudy weather conditions or during
periods of increased flow. The river is
green during algal blooms, turning
brown when the algae die. This
contributes to periods of low dissolved
oxygen that violate water quality
standards by stressing the river's fish

River basin includes commercial and
hobby farms, forestry, dairies,
nurseries, light industry, and urban
areas.
The Tualatin River begins in the
Coast Range mountains and winds
through the Tualatin Basin on its way
to the Willamette River 83 miles later.
After a steep descent from the
mountains, the river slows when it
reaches the valley floor. In one 24 mile
stretch the river drops only 12 inches.
Major sub-watersheds of the Tualatin
include Gales, McKay, Scoggins, Dairy,
Rock, Fanno, and Beaverton Creeks.
Additional water is pumped into the
system from a reservoir on the
headwaters of the Trask River, which
flows west into Tillamook Bay.
Summer flow in the Tualatin River are
enhanced by stored water from Hagg
Lake, formed by damming Scoggins
Creek. Summer flows in the Tualatin
River, which have always been low, are
now about one-half treated waste
water. In many ways, the main river
resembles a lake because the current is
so slow. It is further slowed near its
mouth by a dam that diverts water to
Lake Oswego.
A report from the Oregon Water
Resources Research Institute at Oregon
State University to the Department of
Environmental Quality outlines some of

4

and other biota.
Excessive algal growth is
associated with eutrophic, or nutrientrich, water; phosphorus is the most
common growth-limiting nutrient in
fresh waters. Phosphorus for algal
assimilation in the Tualatin River can
be present as soluble phosphate or
associated with suspended particles.
There is an equilibrium between
soluble phosphate and that adsorbed
on suspended particles. Phosphate
concentration can be decreased by flow
augmentation or source control.
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The Historical
River

Following the historic river
through social, physical, and habitat
changes demonstrates how the river's
current algal blooms and low dissolved
oxygen are the cumulative results of
everyone's activities.
Descriptions of the
Tualatin River by early
fur trappers and
surveyors describe the
basin as wet, containing
numerous beaver dams
and alder bottoms. One
description even called
the Tualatin Basin
"mostly water connected
by swamps."
Early roads, along the foothills

transport logs to the mills. One of the
first industries in the basin was the
manufacture of drainage tile, according
to research done by Ronald Miner, OSU
Extension Water Quality Specialist.
Over the years,
residents of the Tualatin
Valley cleared the stream
and its banks of wooded
debris, straightened the
river, and made it more
accommodating to
peoples' interests.
Everywhere along today's
Tualatin River, Ron
Miner states, you see

Through it all,
the river remains.

IIANAAAANAI

were alternately muddy quagmires or
dust to the wheel axles. In the mid1800s, river boats transported goods
and people to markets in Portland, but
the hairpin turns, shallow channels,
and rocky, rapid confluence with the
Willamette River made the journey
difficult and tedious. Floods, and even
quicksand, were common throughout
the basin.
Logging to clear land and to build
farms and towns was one of the first
activities of early Tualatin Valley
settlers. The river was used to

evidence of human activity, from areas
of intensive agriculture to housing
developments, with lots of pavement
and impervious surfaces. Through it
all, the river remains.
In comparison with early days,
the Tualatin Basin has a lot more
people, a modern infrastructure,
capital intensive industry, and a major
reliance on the automobile. Public
opinion and environmental law has
forced the investment of both money
and political effort in creating the
nation's most efficient sewage collection
and treatment system, as well as
surface water control program.

5
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The interests of the residents of
the Tualatin basin are diverse. Some
people want to live in a rural
environment and work in a
metropolitan area; others are interested
in keeping livestock; and still others
want to live in an area with low taxes

states, "We have changed the hydrology
of the area, which has changed the
quality and quantity of water in the
river at any particular time."

and low government services. To
accommodate these desires, Miner

Land use distribution, Washington County
Land use
Forest
Agriculture
Pasture
Irrigated
Non-irrigated
Urban
Wetlands

Percent of area
42
14
9
12
21
2

Population of Washington County and larger incorporated cities, 1850 to 1990
Date
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
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Washington
County
2,652
2,801
4,261
7,028
11,972
14,467
21,522
26,376
30,725
39,194
61,269
92,237
157,920
245,808
311,554

Beaverton

Cornelius

249
386
580
1,138
1,052
2,512
5,937
17,876
31,926

668
246
459
494
487
637
998
1,146
1,831
4,462

Forest
Grove

Hillsboro

Sherwood

Tualatin

1,096
1,772
1,915
1,859
2,449
4,343
5,628
8,203
11,499

980
2,016
2,468
3,039
3,747
5,142
8,232
14,469
27,664

111
115
320
382
447
575
680
1,358
2,386

234
193
180
248
359
741
7,483
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Aquatic Health of the River:
Past and Present
Broken ecological connections
between the river's headwaters and
lower reaches, loss of riparian zones
and wetlands, and the introduction of
exotic species are the story of "aquatic
ecology meets modern development,"
according to Stan Gregory, Fisheries
and Wildlife at OSU. He continued,
"We are quickly forgetting what our
landscape has been. Change is
occurring so rapidly that it's difficult to
remember what
systems were like in
recent times."
Although much
of the current concern
on the Tualatin River
focuses on the lower
stretches, people need
to think about how
the river is connected
to its headwaters, the
ecological components of the
headwaters, and how those headwaters
are linked to the lower reaches.
The Tualatin River is "more than
slime," Gregory said. The great slime
that has attracted attention is but one
component of the ecosystem. "At first
glance, the river may appear to be
unusual in Oregon, but there are

numerous other streams that are
similar in flow." Gregory said.
The aquatic ecosystem includes
everything from slime on the rocks, to
bacteria, insects, leaves, needles, and
wood, from phytoplankton, to animals
suspended in the water, and to fish.
The food base in the stream depends
upon two major sources: light entering
the water, driving photosynthesis,
producing aquatic plants in the stream
and on the river
bottom, and terrestrial
sources in the form of
leaves, dirt, and other
organic debris.
There have been
few studies of the
plants on the bottom of
the Tualatin River. Yet,
these plants constitute
a major part of the
riparian community. Green slime is a
rich food, high in nitrogen, and rapidly
consumed. Yet, the dynamics of the
slime can not be understood until we
recognize the mechanisms and types of
animals that consume it. Typically,
insects and invertebrates on the bottom
of the river consume between 50 and
90 percent of the plant production.

7
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Few studies have focused on the
river bottom dwelling organisms.
Typically, there are from 5,000 to
50,000 invertebrates per square meter
of river bottom. This diverse aquatic
insect and invertebrate population
forms a major food base for the fish
and riparian wildlife.
Another important part of the
aquatic ecosystem is the stream-side
forest, which has been greatly altered,
and reduced to a fraction of historic
levels. The forest is an important
component, Gregory points out,
because it provides stability during
flooding, habitat for a variety of
organisms, and sediment stabilization
or erosion prevention. The Tualatin
system had a rich wildlife component,
which has been reduced by such
actions as wetland draining,

November, 1993

changes in the riparian zones.
Fish communities can indicate
trends in a river's health. Rainbow
trout and steelhead are found in the
headwaters of the Tualatin River while
exotic (non-native) species have
appeared in the lower river.
The history of the Tualatin
ecosystem is complex, Gregory
explained. "We have to recognize our
history is a very important legacy of
what we have today. We can make our
future what we want it to be. We can
change things." The Tualatin River
system offers an important opportunity
for Oregon, Gregory added, because the
same questions will be asked in other
river basins. Finding solutions will
require that everyone work together.

fluctuations in the water levels, and

The Regulatory Dilemma:
How We Got Here
Bob Baumgartner, Senior
Environmental Analyst with the Water
Quality Division of Oregon's
Department of Environmental Quality,
stressed one lesson we learned in the
Tualatin Basin: "It's not a good idea to
ignore Federal law."
Early water quality legislation
envisioned two approaches to water
quality, Baumgartner said. The first is
8

technology-based, dealing with point
sources, and aimed at what kind of
treatment can be applied to achieve
treatment goals. The other approach is
water quality based, dealing with both
point and non-point sources of
pollution, with limits based on the
water quality society is willing to pay
for. Historically, most managment
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approaches to water quality problems
have been technology-based.
Along with the regulatory issues,
other pressures were focusing concern
on the Tualatin River's water quality.
In the 1960s, bacterial pollution and
human health concerns led to a county
building moratorium. In 1970, the
Unified Sewerage Agency (USA) was
formed to combine
several small waste
water treatment
plants into a regional
system of modern
plants with efficient
waste water
treatment.
Key events in
the regulatory history
of the Tualatin River
system identified by
Baumgartner include
passage of the Water Pollution Control
Act in 1972, which required that the
states identify Water Quality Limited
(WQL) streams and develop Total

Tualatin River in December 1986. A
consent decree was signed in June

Maximum Daily Load (TMDL) standards
for those streams. In June 1973,
Oregon identified its "water quality
limited" streams, but did not meet the
June 1979 deadline for setting
maximum loads on its water quality
limited streams. In January 1985, the

ammonia and algal decay, ammonia
toxicity caused by point source
ammonia, pH, caused by algal growth;
nuisance algal growth, caused by
nutrients from point and non-point
sources, and bacteria from non-point

EPA provided guidelines for the
development of TMDLs. The National
Environmental Defense Council sued
the EPA over lack of TMDLs for the

1987.
Construction of Hagg Lake,
which increased summer flow in the
Tualatin River, was finished in 1975.
In 1983 and 1985, USA up-dated its
master plan to meet growth and water
quality needs of the Tualatin basin.
Since 1988, TMDLs
have been defined
for the Tualatin
River, and efforts
have focused on
compliance with
water quality
standards set forth
in the 1987 consent
decree. TMDL
standards are flow
dependent.
Baumgartner
traced historic violations of water
quality standards in the Tualatin River.
The violations included low dissolved
oxygen, caused by point source

sources.
While implementation of point
source pollution control was the
emphasis until 1991, non-point source
control plans were also being developed

9
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and reviewed. A variety of state,
federal, and local agencies collected
data. While there is extensive surface

Current efforts to protect the
beneficial uses of the river include
taking a more holistic look at the basin,

water quality data, information about
groundwater quality is scarce.
The TMDL process is on-going,
Baumgartner said. He presented the
following model of the process:

organizing and evaluating available
information, developing tools to assess
alternatives for protecting uses, and

Water Quality Assessment
♦

problem identification

♦

identifying existing data

Evaluate Alternatives
♦

criteria

♦

strategies

Select Strategy
♦

public process

♦

phased implementation

Implement Strategy
♦

reduce loads

♦

modify activities

♦

collect additional data

Evaluate Effectiveness

riparian ecosystem. Such an
approach, he said, requires that
decisions sometimes be made based on

♦

uncertain data.

♦

10

evaluating a range of alternative
strategies. Baumgartner stated that
the intensive scientific investigation of
the Tualatin river makes it "the most
studied basin in the world." Yet, he
warned, choosing a water quality
approach means setting pollution
loading allocations based up what is
necessary to maintain a healthy

evaluate activities
- document changes
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Modeling the River:
HSPF and CE-Qual2
Computer models are helping
scientists, planners, and government
leaders consider what changes would
occur in the Tualatin River under
various land management strategies.
Roy Koch and Scott Wells, Portland
State University Civil
Engineers, have
been using two
water quality
models: the
Hydrologic
Simulation Program
(HSPF) for modeling
the watershed and
tributary streams, and the CE-Qual2
program for the mainstream of the
Tualatin River. These well-documented
water quality models were calibrated

Oswego would add about 100 cfs to the
flow. This reduced the number of algal
blooms; and there appeared to be a
declining rate of return from each
further increase in flow.
All models have some limitations.
It was difficult to test
hypotheses about how land
use management practices
might affect the overall
dynamics of sediment in
the river because historic
data for the winter months,
when most of the sediment
is transported, were not
available. The models were
limited when simulating the recirculation of flow and nutrients in
wetlands.

for the Tualatin watershed.
They then examined how
changing various land manage-ment
options would affect hydrologic flow
processes and hence water quality.
One scenario asked what would
happen if an additional 100 or 200 cfs
of water was added to summer
mainstem flow. Taking down the splash
boards at the diversion dam to Lake

11
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The Science
of the River
Some of the new research
presented at the conference included:
the methods of phosphorus (P)
transport, the movement of colloids in
water, the adsorption or release of
sediment P, the ability to manage
groundwater P, the variability of P in
certain soil types, and the mobility of
iron phosphate in groundwater.
Most of the geomorphic surfaces
in the Tualatin Basin are sedimentary,
explained Wes Jarrell, Head of the
Department of Environmental Science

has found a correlation between the
amount of total phosphorus and the
fraction which is ortho-phosphorus. It
appears that the higher the total
phosphorus level the greater is the
percentage which comes from orthophosphorus. There are areas of the
Tualatin River with low phosphorus
levels and moderately high solids, but
also other areas with low solids and
high phosphorus.

and Engineering at the Oregon
Graduate Institute of Science and
Technology. Jarrell investigated the
Tualatin River's groundwater, soils,
deep geology, and bottom sediments.
He raised a number of questions about
the little known relationship between
naturally occurring phosphorus and
the groundwater system. He sees

Jarrell and his graduate students
are, therefore, examining the occurence
of colloidal sediment that remains
suspended in the water. In one
Tualatin River tributary, 60 percent of
the phosphorus was found to come
from iron phosphate in colloidal form.
Groundwater's contribution of
phosphorus is largely unknown at this
time. Jarrell is using deep wells drilled
near the Hillsboro airport to create a

phosphorus as a focus in future
studies of water and chemical
dynamics.

picture of the sub-surface hydrology.
He hopes to match groundwater
samples with the soil profile.

Jarrell explained that algal
growth in the Tualatin River is affected
by the supply of ortho-phosphorus, but
is also affected by how rapidly the

Jarrell's research suggests that
sediments can release and absorb
phosphorus, that groundwater can
contain relatively high levels of

phosphorus is released from inorganic
particles or from the decomposition of
organic particles in the river. Jarrell

phosphorus, and that Tualatin Valley
soils are variable in phosphorus
content with some phosphorus
occurring naturally in sub-surface
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geological strata. Jarrell has observed
a steady release of phosphorus into the
river, but is unsure whether the
element is being released or taken up
by the sediments. Similar questions
exist in groundwater studies. For
instance, Jarrell wonders whether deep
anaerobic groundwater that emerges
into the middle of the stream has the
potential for forming the colloids
observed in well water.
While Jarrell has been looking at
naturally occurring phosphorus levels
in soil samples taken throughout the
basin, he states that it is impossible to
generalize. "I'm comfortable saying
that some of the soils are high in
phosphorus and the source is not
human activity," he said.

13
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Seeking Solutions
When the Obvious is Unacceptable

The luncheon speaker, Angus
Duncan, Northwest Power Planning

Duncan commented that,
"Difficult choices don't get made by

Council, spoke about water issues and
salmon recovery programs. He called
for "an evolutionary step in our
thinking about the relationship
between the works of nature and the
works of man." Duncan said such a
transition involves changing current
ideas about "balance." "[Balance] relies
on the notion of natural resources as a
pie that can be sliced into ever thinner
pieces to accommodate new people and
their always growing demands...
Natural systems don't survive on
smaller and small shares," Duncan
said.

consensus among affected interests.
...recovery was not going to be
achievable through a mildly
inconvenient, largely painless,
business-mostly-as-usual set of
actions." He continued with, "Our
failure to establish and respect
thresholds will condemn us to a string
of heroic but futile and frustrating
rescue attempts." He concluded that,
"It is this compounding, this
cumulative effect of use piled upon use,
that makes responsible parties of us
all."

14
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Potential Impact of Forestry and
Agricultural Load Reductions
The Conference focused next on
specific processes for improving
Tualatin River water quality. The
economic impacts
of various
agricultural
remediation
techniques are of
great concern to
the more than 1700 Tualatin Valley
farmers and livestock owners.
Tim Cross, OSU Extension Farm
Management Specialist estimated that
just over one-third of the land in the
Tualatin Basin is in agricultural
production, with about 20 percent
devoted to irrigated and dryland crops
and about 16 percent in pasture and
wetlands. Crops in the region are

generate about $140 million in annual
farm gate sales.
Cross states that non-point
sources of farm
pollution originate
1:rf1
with fertilizer
applications, runoff,
and sediment. He
considered BMPs for
each of these three areas in estimating
the costs to agriculture for enhanced
water quality.
Fertilizer use is the most variable
cost. Cross suggests that techniques
for controlling fertilizer runoff include
reducing, incorporating, or banding the
nutrients. He estimates that a 20
percent reduction in phosphorus

diverse, ranging from berries to
nurseries, from grains to hay. About

application would cause a
corresponding decrease in other
nutrient applications. If yields dropped

100,000 acres of the Tualatin Valley

5 percent with the decreased

Irrigated agricultural land in Washington County, Oregon, 1902-1978
Year
1902
1919
1939

1949
1954
1969
1974
1978

Irrigated acres
448(a)
2,892(a)
2,917
6,857
16,697
13,936
14,649
17,454

Notes:
a. Irrigated agricultural land in the Willamette Valley
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applications, the economic impact
would be substantial. If operators
reduced run-off by incorporating the
fertilizer, rather than broadcasting it,
the costs would be about $329,000 on
annual crops. Banding fertilizer only
works on some crops, but the added
costs would be minor.
Techniques to control runoff and
sediments include creating grass filter
strips, using riparian fencing, switching
to conservation tillage, and using
annual or perennial cover crops.
Sediment control in perennial crops
such as berries can be accomplished
through planting grass strips between

November, 1993

rows. Although this is already done in
many operations, it may mean taking
land out of production. Cross
estimated that it would cost about
$5,000 per mile to fence riparian areas,
or over $100,000 to fence areas of high
intensity livestock production.
Conservation tillage, reducing the
number of tillage passes over a field,
would be one way to achieve sediment
control. This might require more
specialized, efficient machinery. Cross
estimates it would cost about $80,000
to implement this option on annual
croplands. Planting cover crops would
involve planting and tillage costs.

Crops grown on the irrigated lands of Washington County
Crop produced
Specialty seeds
Vegetables
Nurseries
Berries

Percent of irrigated land
56
18
14
12

Crops grown on the non-irrigated lands of Washington County
Crop produced
Grain
Nuts
Alfalfa hay
Tree fruits and grapes

Percent of irrigated land
76
12
9
4

Livestock production in Washington County
Species
Cattle, dairy
Cattle, non-dairy
Horses
Sheep

16

Head
6,300
24,500
5,000
2,000
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Cross estimates that
implementing all these control
technologies could cost basin farmers
over $6 million. Though "best case"
scenarios suggest the changes could
actually increase farm profits if costs
were reduced and yields remained
constant, "worst case" scenarios
suggest the changes could result in a
net loss of $13 million due to decreased
yields.
David Degenhardt, Oregon
Department of Forestry, also tried to
predict the costs of change in
enhancing water quality. Degenhardt
stated that the effects of timber harvest
on phosphorus contribution can result
from surface erosion, burning, and
fertilizers. Forest fertilization isn't a
factor in the Tualatin River, however,
because phosphorus fertilizers aren't
used. Similarly, residue from burning
isn't a factor, because little or no

burning occurs in the basin.
Degenhardt explained that foresters
have sampled tributaries of the
Tualatin River for four years without
finding a clear relationship between
forest harvesting and phosphorous
loading in the streams. Degenhardt
said current thinking suggests that
harvesting on sedimentary soils may
contribute more phosphorus than
logging on volcanic soils, and that the
groundwater system is involved in
summer phosphorus loading. Subbasins high in volcanic rocks tended to
have lower phosphorus levels than subbasins having largely sedimentary
rocks. Although diluted in winter,
phosphorus levels appeared to
maintain the same relative relationship
among sampling locations. The
differences were consistent with
phosphorus levels related to the
geology of the area.
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Potential Impacts of Further Urban
Pollution Abatement Measures
Urban areas are marked by
expanses of impermeable surfaces,
increases in runoff volume and speed,

These controls could include structural
best management practices (BMPs),
such as wet detention basins and the

and increases in peak flows. The
potential for erosion and pollutants to
enter the sewer system increases at
times of peak run-off.
Wayne Huber, OSU Civil
Engineer, outlined the various
alternatives for reducing non-point
source pollution from urban areas.
Source control through public
information, planning, control of illegal
connections and dumping, recycling,
and the use of alternative products are
all used. Increased storage to capture
small, frequent storms is recommended
to allow infiltration, settling, and
removal of solids. Innovative ideas
such as the use of constructed
wetlands, porous pavement, compost
filters, and treatment trains were also
highlighted.
Dust, heavy metals, leaves, and
sediment from erosion are urban
pollutants that should be controlled at
the source, Huber pointed out. In a
developed area, source controls are one
of the few retrofitting actions possible.

creation of wetlands.
Storage may be a key component
of most urban BMPs, Huber said.
Storage provides time for settling,
which removes sediment with attached
pollutants. However, the effectiveness
of wet pond detention basins is
variable.
Although it is not legal to use
natural wetlands to cleanse water
unless the wetland is already in the
water channel, wetlands can be
created. Plants do well at reducing or
removing phosphorus, but builders
must be careful in the design of
constructed wetlands. Pollutants are
visually removed in constructed wetlands, but again results have been
variable.
Water from streets carries heat,
particularly on sunny days. This can
result in raising the river temperature
and causing thermal pollution. Porous
pavement may be one answer to this
problem. Such a solution is being
tested on Interstate 5 near Salem for
splash control.

18
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Huber stated that while there are
lots of good ideas, there is little
information regarding their
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effectiveness. He suggested that, "We
need post mortem data on BMPs."

Potential Impact of Increased
Flow in the Tualatin River
The benefits of increased flow in
the lower Tualatin River are decreased
detention times, lower water
temperatures, and dilution of
phosphorus loads. Peter Klingeman,
OSU Civil Engineer, has been studying
methods for increasing flow in the
Tualatin River through additional

Creating new storage isn't simple. Two
suggested sites for new impoundments,
Gaston and Mt. Richmond, would
inundate sizable areas.

storage, displacing water diversions,
conservation, purchase of water rights,
and decreasing groundwater usage.
Klingeman suggested that each
alternative shifts the timing of flows by
shifting the place the flows come from.
Increasing the height of Scoggins
Dam to impound more water would be
difficult, according to Klingeman. A
dam's height is increased from the
bottom up. Walls would have to be
thickened and other modifications
made in order to increase the dam
height by ten feet. Changing the dam
also means changes in how water is
released, and a reallocation among
people who hold water rights. There is
also the question of whether more
water is available to be stored.

Importing additional water into
the basin requires trade-offs with other
water users. For instance, taking
additional water from the Trask River
or another stream flowing into
Tillamook Bay would take water from
streams that are already low in
summer, with consequent ecological
problems. An inter-basin transfer
would compound these problems.
Taking water from the Willamette River
near Newberg would be possible, but
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would involve expensive transfer
facilities, and could affect summer
water quality in the lower Willamette.
Non-structural water management could include greater use of
treated water for irrigation, reducing
demand through conservation, buying
water rights to re-acquire water for

stream flow, and conjunctive use of
surface and groundwater through
storage and use of seasonal recharge.
Klingeman indicated that we are
currently reaping the harvest of past
time/place decisions and suggested
that the easiest choices may not always
be the best choices.

Potential Impact of
Riparian Zone Restoration
Judy Li, OSU Fisheries 8s
Wildlife, suggested river restoration
should include shading, water
exchange with both backwater areas
and subsurface flows, soil retention,
nutrient filtration, instream habitat
structures, and animal corridors.
Some of the costs of riparian
restoration identified by Li include
moving irrigation pumps and buying
development rights. She urged people
to look at what's happening in the
watershed and then work together in
solving problems. She stated that
many players are involved in efforts to
improve the aquatic biota of the
Tualatin River, but not all the players
know each other. She felt that
information needed to be shared within
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and between agencies, and that
humans needed to be included as an
ingredient in the system when
considering riparian improvement
work.
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The County Planner's
Perspective
While scientists have probed the
soils and waters of the Tualatin River
basin, local governments have been
involved in implementing programs,
and conducting extensive public
information/education campaigns.
Everyone in Washington County has
had to be involved in the new
management strategy. USA operates
the only tertiary treatment plant west
of the Mississippi, and Washington
County residents are
paying the costs
through sewage
treatment,
development, and runoff fees. Farmers,
loggers, homeowners,
and businesses have
been encouraged and challenged to
think about how to do things
differently. Economists have been
looking at costs.
Installation of state-of-the-art
sewage treatment facilities has
effectively removed ammonia from the
Tualatin River, and decreased the
phosphorous concentrations. Yet, the
removal of point sources of phosphorus
has not completely solved the problem.
The focus now on non-point sources as
the remaining major contributors to

phosphorus loading of the Tualatin
River in summer.
Keeping the waters of the
Tualatin River clean hasn't come
cheaply. Recent charges by USA for a
single home were $20.50 a month, plus
$3 for surface water management, and
an additional 19 cents per $1,000
assessed valuation in property taxes.
Bonnie Hayes, Chair of the Washington
County Board of Commissioners, stated
that county levies are
now the highest
development fees on
the West Coast.
Hayes, who
also chairs the USA
Board of
Commissioners,
noted that while many say the Tualatin
River "was never a pristine bubbling
brook," it is the only river serving the
many needs of the Washington County
population. These needs include
recreation, waste water treatment, and
irrigation, among others. She
characterized the Tualatin River as a
highly interactive, yet difficult to
predict, organic system.
The idea that urban growth
contributes negatively to water quality
has been proven to be a myth in
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Washington County, Hayes stated.
Mitigation, a strong erosion control
program, and other actions combined
with public education have shown that
urban growth doesn't have to
contribute negatively.
Hayes said that a surprise use of
the treated waste water has been in
enhancing the low summer flows of the
river. The treated water is now cleaner
than the nutrient-rich water in the

river. Planners originally thought the
treated water would only be usable for
irrigation.
Hayes sees the newly-formed
Tualatin River Basin Council as a place
where all the stakeholders can come
together and develop a common vision
for the river. Such a vision will make it
easier to develop future plans for the
river.

The Unified Sewerage
Agency Perspective
John Jackson, Unified Sewerage
Agency (USA), believes the Tualatin
River was once an abused river, "but
we are moving in the right direction."
Jackson explained that prior to
1975, when Hagg Lake was created, the
Tualatin was an

protect, maintain, and improve the
quality of the waters of the state for
public water supplies, for propagation
of wildlife, fish, and aquatic life; and for
domestic, agriculture, industrial,
municipal, recreation, and other
legitimate uses.

"over-utilized
stream." Prior to
1988, it was also

The statute
seems to demand
that high quality

fair to describe the

water be
provided to all
users, all the
time, everywhere.

river as "abused."
He believes that
the 1993 Tualatin
River is neither.
Jackson suggested that the
Oregon Water Pollution Statute has a
pre-disposition toward over-utilization.
The statute charges Oregonians to
conserve waters of the state, and
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Jackson defined "over-utilized" as
"the excess use of water to the point
that water quality is degraded and/or
quantity is not available for the
designated beneficial uses of the water
or damaged for present and future
generations." Jackson explained that
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steps taken by USA and others in the
Tualatin Basin over the last 20 years
have removed most of the pollutants
from the water. "What we are dealing
with is the last finite amount and it's
difficult."
Since 1988, Oregonians have
begun to recognize that the Tualatin is
a great resource in Washington County
-- a stream providing passive recreation
opportunities, and a stream offering
open and green space in a developing
area. Jackson says that it is possible
to support in-stream uses of water if
done correctly, if the goals are known,
and if water quality needs are balanced
with water management strategies.
Expectations for water quality in
the Tualatin River probably exceeded
real need in 1988, but those
expectations have been met, Jackson
said. In meeting sanitary guidelines,
the strategies have included a ban on
detergents containing phosphates, and
installation of new treatment
technologies at the Rock Creek and
Durham facilities. "We took calculated
steps toward that water quality goal
based on knowledge. What has been
accomplished is remarkable," Jackson
said.
Jackson continued, "As a
consequence, the river is more usable,
by more people, more of the time."
Oregonians also have a better

to pay the cost in return for these
benefits.
Jackson stated that some of the
lessons learned from the Tualatin River
by USA and others include:
♦ knowing that we aren't going
to get phosphorous levels
down to the level everyone
might desire, because of such
factors as phosphorus in the
soils and groundwater;
♦ knowing that point and nonpoint source pollution
controls are necessary -- that
they are a part of doing good
business;
♦ knowing that water
management focused solely on
water quality will most likely
damage the resource if
quantity isn't also considered;
and
♦ knowing that no single
person, agency, or institution
can effect a beneficial water
quality strategy for the
Tualatin Basin: it takes
everyone.

understanding of how the river system
operates. Taxpayers have been willing
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Accomplishments Since 1989
Unified Sewerage Agency of Washington County
Achieved ammonia wasteload allocations in 1991
Achieved total phosphorus wasteload allocations in 1991
Tualatin shows dramatic improvements. River below wastewater treatment plants
shows a 50-70 percent decrease in total phosphorus, but still not meeting the TDML.
River is meeting TMDL for ammonia. River exhibits improved dissolved oxygen levels,
but shows problems in late fall.
Phosphorus detergent ban reduced phosphorus coming in by 22 percent, saving more
than $350,000 annually in operating costs.

The Rural Land Owner's Perspective

Reduction of sediment entering
basin waters is a goal of the
Washington County Soil and Water
Conservation District (SWCD), working
closely with the Soil Conservation
Service (SCS), and the Agricultural
Stabilization and Conservation Service
(ASCS), explained Dick Kover, District
Director of SWCD and rural landowner.
The District is working to control
erosion and sediment and nutrient
loss, primarily in four areas: confined
animal feeding operations (CAF0s),
container nurseries, stream bank
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protection, and non-commercial farm
operations.
Confined animal feeding
operations are regulated by permit from
the Oregon Department of Agriculture
to manage animal waste so that no
wastes enter water. Modifying a CAFO
system to meet standards can cost
from $50,000 to $100,000. Kover
reported that facilities are installed, or
under construction, on 25 CAFO units.
Initial results with waste management
systems are encouraging; phosphorous
levels in one small stream dropped
from .09 ppm to .03 ppm after an

Sixth Annual Water Oualitv Conference

operator installed a management
system.
Container nursery operations in
the basin are policing themselves under
a voluntary agreement between the
Oregon Department of Agriculture and
the Oregon Association of Nurserymen.
All nurseries in the basin have
approved water quality strategies and
are currently beginning
implementation.
The District is working with other
agencies and interested groups to
develop a Coordinated Resource
Management Plan to address the issue
of stream bank erosion and protection,
and restoration of
riparian areas and
wetlands.
Noncommercial farms
are a major source of
sediment and nutrient. There are
approximately 2,500 hobby farms, with
about 7,000 animals, in Washington
County. Eighty percent of these farms
are within 250 feet of a stream. The
District is working with landowners to
showcase best management practices
(BMPs) for these operations. However,
certain loopholes in water law create
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bacteria contaminating a water right is
required.
Since 1991, the District has
worked with the Dairy/ McKay Creek
Hydrologic Unit Area (HUA) established
by the U.S. Department of Agriculture.
In the HUA, a new program is being
established called the Water Quality
Incentive Program (WQIP) to provide
financial incentives for farmers to test
their soil, plants, animal wastes, and
well water, in order to develop
appropriate nutrient budgets for their
crops. The idea is to encourage
producers to use only the amount of
fertilizer needed. One grower reported
saving $42 an acre
on fertilizer without
reducing yields or
crop quality, by
following a nutrient
budget.
The Conservation District
supports the suggestion that all rural
landowners, not just commercial
operators, be required to meet water
quality standards or face civil penalties.
Producers farming highly
erodible lands must have an erosion
reduction conservation plan
implemented by 1995. Plans covering

obstacles to implementing feedlot
BMPs. For instance, if an animal
drinks directly from a stream, no water
right is required, but if water is taken
from a stream and given to the animal

about 12,000 acres are in place and
practices have been implemented on
9,000 acres. This has reduced soil
erosion an average of 8 tons per acre or
about 72,000 tons per year within the

elsewhere to alleviate erosion and

basin.
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The Urban Land User's Perspective

Dick Porn, from Western Realty
Advisors of Hillsboro, said that
developers and other commercial
enterprises are
learning, and
getting involved in
water quality
issues. He stated
that no one wants
to see another
building
moratorium. Porn stated that the court
order "was incredible to us." Initial
water quality plans could have become
the largest public works project in
Oregon, costing more than the
combined property taxes in the area.
Porn described what actually occurred
as the "Oregon Solution," which he said
was "reasonable people working
together for a reasonable solution" and
"engineers talking to engineers rather
than lawyers talking to lawyers."
Porn feels he has learned a great
deal about water quality that will be
useful in planning future
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developments. "Non-point source
pollution in urban areas can be
handled on-site and can create
amenities, such
as ponds and
streams. If you
build lot-line to
lot-line, you
can't store runoff on site, so it
becomes a land
use decision as well as a water quality
issue. We are trying to figure out what
to do before we do it. In the past, none
of us in the development field knew
about the problems of the river," he
explained.
Environmental quality is critical
to the economic health of the area,
Porn believes, which means that
regulatory agencies have to "keep the
heat on." Porn also felt that a rigorous
enforcement of standards requires an
open, honest attempt by serious people
to solve serious problems.
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One Citizen's
Group Perspective
Volunteer organizations can help
make a difference in water quality
issues. Jackson Bottom, a wetland on
the edge of Hillsboro, has advocates in
a volunteer group, The Friends of

to get people on the river to see the
Tualatin for themselves. Clair
concluded that no matter how many
scientists or legislative bills cover the
river, "Nothing will get done without
everyone working together."

Jackson Bottom, who have been
particularly successful in preserving
and enhancing the wetland. Another
volunteer group, the Tualatin
RiverKeepers, has been trying to build
public awareness of the main steam,
reported Kathy Clair. RiverKeepers
want residents to develop a sense that
everyone has ownership and
responsibility for the river.
"It's difficult to connect with the
river," Clair said, "because there is
almost no public access." Each June,
the RiverKeepers sponsor Tualatin
Discovery Days during which they try
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The City's Perspective

Encouraging people "to do the
right thing" is part of the role of local
governments, explained Vergie Ries,
Policy Manager for the City of
Beaverton. This can be done by
working to ensure deadlines are met,
by involving citizens, and through
education campaigns.

program stenciled pictures of fish on
the Washington County storm drains.
The fish remind people that the drains
empty directly into the river without
treatment.
Ries believes that while City staff
have an obligation to help the public
understand what's going on, work can
only be successful if the staff all speak
the same language and are able to
respond to public concerns quickly.
Sometimes, the public is ahead of the
planners, Ries noted, pointing to public
support for the phosphate detergent
ban when it was presented as one of a
series of options.
Ries concluded by offering a cost
savings formula to other localities
facing mandated environmental
programs:
Public opposition can be addressed
by:

One example of the type of
education being disseminated in
Washing-ton County is a program for
fourth graders. The idea was to teach
the children about their responsibilities
in water quality issues. The fourth
graders would, in turn, pass the word
along to their parents. Another
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♦ having staff become
knowledgeable,
♦ creating a team of experts,
and
♦ offering quick, responsive
customer service.
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The difficulty of meeting fast-track
mandates with small revenues and
heavy work loads can be met by:
♦ planning to live within a
budget,
♦ avoiding department
polarization,
♦ including volunteer groups in
the process,
♦ meeting deadlines, and
♦ staffing as needed.
Customer behavior is best changed
by:
♦ getting the word out early,
♦ keeping messages consistent,
♦ keeping messages before the
public eye,
♦ involving children in the
process, and
♦ remaining patient.
Coping with the moving target of
future goals is anticipated by:
♦ monitoring effectiveness,
♦ polishing and refining plans,
and
♦ continually remaining flexible.
Ries concluded, "A wise person
learns from experience, but a wiser
person learns from the experience of
others."
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Quotes from Conference Speakers
The Tualatin is probably one of
the most studied basins in the world.
There's probably more data here than
you'll find anywhere else. If we can't
make decisions on the kind of data we
have on a scientific basis, then we'll
have to make them on a policy basis.
There's really no excuse for not making
the decisions we need to make on the
kind of information we are developing.
-- Bob Baumgartner,
Department of Environmental Quality

Is reality in the Tualatin Basin

the ideal, the manageable, or what the
public is willing to pay for? These are
the kinds of questions the Tualatin
River Basin Council will deal with. The
Council should be an excellent forum
to develop a vision for the Tualatin
River Basin. We can sit on our hands
in respect to the environment and be
pushed into the future via litigation or
demands from DEQ, or we can get
proactive, take where we are today and
define what the future should be, and
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bring it to us with deliberate science,
deliberate planning, and deliberate
implementation of plans. Then we can
check back on ourselves and ask "How
are we doing?"
-- John Jackson, USA
When you have a clean
environment, good quality of life and
livability, people will pay the price.
High development fees didn't slow
growth. If you do your job right, people
will want to come. We must take
responsibility for the future.
-- Bonnie Hayes, Chair
Washington County Board of
Commissioners

Following best management
practices, we can have well-maintained
forest roads, harvest units, and clean
water. We can continue to harvest
forest resources in the Tualatin Basin
and protect water quality.
-- David Degenhardt,
Oregon Department of Forestry
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We considered the option of
doing away with agricultural
production. We estimate there are
about 1,700 farms in the basin and
about 700 of them have farm sales
greater than $100,000. We ruled this
out. To maintain viable agriculture, we
need to see what we can do to manage
agricultural pollution loads to the
water.
-- Tim Cross, OSU Extension
Farm Management Specialist

Seeing biota from the
headwaters in the lower river may be
our best indicator of recovery in the
Tualatin ecosystem.
-- Stanley Gregory, OSU Fisheries
Biologist

The best dam building sites are
gone. Water diversion could be a
technological fix or the next step to the
next problem. All options need to be
carefully considered.
-- Peter Klingeman, OSU Civil Engineer
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List of
Conference Speakers
Baumgartner, Bob c> Oregon Department of Environmental Quality
503-229-5277
Clair, Kathy * Tualatin RiverKeepers
503-220-9939
Cross, Tim c> Oregon State University, Agriculture and Resource Economics
503-737-1440
Duncan, Angus * Northwest Power Planning Council
800-222-3355
Gregory, Stan * Oregon State University, Fisheries & Wildlife
503-737-1951
Hays, Bonnie * Washington County Board of Commissioners
503-648-8681
Huber, Wayne * Oregon State University, Civil Engineering
503-737-6150
Jackson, John * Unified Sewerage Agency
503-648-8621
Jarrell, Wesley * Oregon Graduate Institute Environmental Science and Engineering
503-690-1183
Klingeman, Pete r.:). Oregon State University, Civil Engineering
503-737-4977
Koch, Roy c:t> Portland State University, Civil Engineering
503-725-5259
Kover, Dick * Washington County Soil and Water Conservation District
503-359-4483
Li, Judy * Oregon State University, Fisheries & Wildlife
503-737-1966
Miner, Ron c> Oregon State University, Bioresource Engineering
503-737-6295
Porn, Dick * Western Realty Advisors
503-648-6921
Rise, Vergie * City of Beaverton
503-526-2222
Warkentin, Benno '> Oregon State University, Crops and Soil Science
503-737-3425
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Tualatin River Basin
Publications
The following Tualatin River Basin reports are available from the Oregon Water Resources
Research Institute for $5 per report (the thesis is $7). Send check to OWRRI, Oregon State
University, Strand Agriculture Hall, Room 210, Corvallis, OR 97331
Report #1 Land Use and Nonpoint Phosphorus Pollution in the Tualatin Basin, Oregon
D. Wolf, Dept. of Rangeland Resources, Oregon State University
Report #2

An Analysis of Water Quality Data in the Tualatin River Tributaries with Three
Different Land Uses.
J. R. Miner and E. F. Scott Depts of Bioresource Engineering and Civil
Engineering, Oregon State University

Report #3

Modeling the Tualatin River System Including Scoggins Creek and Hagg Lake:
Model Description, Geometry, and Forcing Data
S. A. Wells, C. Berger, and M. Knutson, Dept. of Civil Engineering,
Portland State University

Report #4

Lake Winter 1992 Sampling for Water Quality in Three Stream Segments of the
Tualatin River Basin, Oregon
J. R. Miner, P. 0. Nelson, and S. Vedanayagam, Depts. of Bioresource and Civil
Engineering, Oregon State University

Report #6 Landscape Change in the Tualatin Basin Following Euro-American Settlement
D. D. Shively, Dept. of Geosciences, Oregon State University
Report #7

The Historical Tualatin River Basin
P. L. Cass and J. R. Miner, Depts. of Scientific and Technical Communication
and Bioresource Engineering, Oregon State University

Report #8 Issues Surrounding the Biota of the Tualatin River Basin
J. Li and S. V. Gregory, Depts of Fisheries and Wildlife, Oregon State University
Final Report A Project to Collect Data and Provide Evaluation and Recommendations for
Alternative Pollution Control Strategies for the Tualatin River Basin,
March 1993
Thesis

Land Use and Nonpoint Source Phosphorus Pollution in the Dairy-McKay
Hydrologic Unit Area of the Tualatin River Basin, Oregon
D. W. Wolf, Oregon State University

33

November, 1993

Sixth Annual Water Quality Conference

PENDING PUBLICATIONS
Data Analysis: Water Quality of Dairy Creek and Major Tributaries
J. R. Miner and E. F. Scott, Depts. of Bioresource Engineering and Civil Engineering,
Oregon State University
Tualatin Watershed Agricultural Land Use Study
E. F. Scott and M. Wood, Oregon State University, Depts. of Civil Engineering and
Agricultural and Resource Economics, Oregon State University
A Suspended Sediment Analysis of the Tualatin River
P. 0. Nelson and S. Vedanayagam, Dept. of Civil Engineering, Oregon State University
Response to Comments: Tualatin Water Quality Study
A Project to Collect Scientific Data and Provide Evaluation and Recommendations for Alternative
Pollution Control Strategies for the Tualatin River Basin, 1994
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