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ABSTRACT

The FY 1991 Oregon Water Resources Research Institute program included four

research projects addressing critical water problems in Oregon. Fate and Transport of the

Herbicide Dacthal in Groundwater received a second year of support. It provided data on

concentrations of nitrate and of the decomposition products of a herbicide used in intensive

onion production in an area of eastern Oregon. This areas is a Groundwater Management

Area, with a local plan to decrease nitrate and herbicide loading to groundwater. Project 03,

Aquatic Insect Communities of Temporary Streams and Springs in Rangeland Ecosystems in

Oregon identified invertebrate species that live near intermittent streams with different water

regimes and riparian vegetation. These streams have insect populations resembling those

found in wetlands rather than in permanent streams. Project 04, Wood River Sub-Basin

Water Quality as Related to Land Use Practices Associated with Forest, Range and

Agriculture Practices, measured nitrogen and phosphorus contents of streams draining forest

and grazing pasture land, and feeding hypereutropic Upper Kiamath Lake. Project 05,

Gravel Management to Protect River Uses measured the effect of gravel bar scalping on

sediment supply, transport and renewability for several Oregon coastal streams with

anadromous fish runs. Information is provided for resource management decisions relating

to limited aggregate sources and fish habitat. Summaries of these projects and their

principal research findings are presented.

Education and training activities involved 38 graduate students and 40 undergraduate

students in WRRI seminars. Eight graduate students received research training on WRRI

projects. Four research reports were published, one State and one regional conference on

water quality were organized. Information transfer activities also included answering

telephone and mail inquiries, presenting information at meetings with water managers, and

participation in meetings with water management agency personnel.
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WATER PROBLEMS AM) ISSUES OF OREGON

Oregon's people are concerned about protection of environmental quality. Protection

of groundwater aquifers has been a recent focus. More attention is now shifting back to

surface water quality. A number of Oregon streams have been designated "water quality

limited." A second major problem is competition among users for the available water, with

the changes that result from the different priorities that our society is giving to water uses.

The effects of the drought in most parts of Oregon have intensified the competition for

water, and especially discussions on future changes in water availability.

Major water-related problems in Oregon have three main causes: a) water use

exceeds water availability, leading to increased competition among water uses, b) decreasing

quality of surface and groundwater, due mostly to nonpoint source pollution, and c) seasonal,

geographic, and year-to-year variability of water supply. Surface-water runoff during late

winter and spring causes bank erosion and can transport pollutants from nonpoint sources.

Depleted streamfiows, contaminated return flows, and lowered groundwater levels occur

during most late summer periods. Low quantity, poor water quality, and intense competition

among water users results. Extensive agricultural development in the more arid parts of

Oregon and high population densities in the western parts of the State lead to severe water-

related problems in drier-than-normal years and to drastically curtailed irrigation water use

during years of drought.

Water storage in single and multiple-purpose reservoirs is very significant in

balancing part of the seasonal maldistribution of water in many river basins. But most

reservoirs in Oregon do not provide much carry-over water from wet years to dry years.

While solving some problems of seasonal water supply, dams and reservoirs create other

problems, particularly for anadromous fish. The conflict between advocates of removing

water for resource development and those favoring in-stream uses continues, although

coordinated resource management techniques are now being used to resolve specific conflicts.

Economic incentives are being considered to encourage water conservation, but the

infrastructure for water management resists such changes. Better watershed management and

water conservation are being urged by many citizens as non-structural alternatives to more
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dams. The dominant public mood for economic and for environmental reasons remains

against building more dams.

A major issue in competition among water uses during the past few years has been the

allocation of more water to reverse the declining salmon stocks in the Columbia River and its

tributaries. Electric power production has been the primary determinant for water

management, with shipping, irrigation and recreation sharing the benefits. The water

requirements in time and space for salmon going up-river to spawn and for smolts going

down to the ocean do not coincide with those for electric power production.

Water resources management activities such as water rights adjudication, groundwater

resources assessment, determination and remediation of contaminated waters, and inter-

agency multi-focus planning are continuing, but at levels that do not meet all the demands

placed on the State's water resources. Not enough information is available on quantity and

quality of water resources, and amounts of water going to different uses. Irrigation water

use is generally not metered. Better management will require a more complete base of

information. Several imaginative processes have been put in place in Oregon to help fill

these needs. The Governor's Watershed Enhancement Board, with limited funding,

mobilizes considerable local activity directed to specific watershed improvements for

communities. Legislation during the 1991 session on water quality concerns will also

increase the ability to respond to these needs. Legislation is expected in the 1993 session on

water storage.

Surface water and groundwater withdrawals and total water consumption are expected

to rise steadily through the 1990's, based on Oregon's projected population and -economic

growth. Therefore, water competition and threats to environmental quality are expected to

become more severe. Increased efforts will be made to protect, conserve and recycle the

available water through monitoring, structural and non-structural measures, and pollution

cleanup activities.

The adequacy of Oregon's water laws and water management system to meet present

commitments as well as to satisfy changing public goals has been questioned. Better water

conservation has been identified as one potential means for relieving recurring problems.



Better coordination in management is also viewed as a potential remedy. These issues

continue to be in the forefront of public water consciousness.

Beyond the high-public-attention areas of water policy and management, there remain

unsolved technical questions that are basic to water resource management. The main

problem areas and specific problems that have been identified by the Oregon WRRI include:

* Inadequate seasonal instream flows
(adverse effects on aquatic habitat, waste dilution and assimilation, recreation,
downstream needs);

* Contamination of ground and surface waters
(sources, control, cleanup, protection of drinking water supplies);

* Ground water level declines
(poor knowledge of aquifer conditions, excessive withdrawals, need for management);

* Surface-water/ground-water relations
(inter-connectedness, joint management, water yield, interstate use);

* Deterioration and loss of aquatic/riparian habitat;

* Management for protection of forested and rangeland streams;

* Protection of bay, estuarine and wetland resources
(processes, impacts of nearby development);

* Effect of global climate change on water resource management in Oregon;

* Structural and non-structural options for water management
(reservoir impacts, alternatives, seasonal and geographic problems, floods, water
shortages, land use, management);

* Efficiency of water use
(agriculture, industry, municipal and domestic systems);

* Competition for available water
(shifting priorities, alternative sources, valuation);

* Planning and management for water-related resources
(implementation of state-of-art technologies and methodologies);
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* Water uses
(laws, rights, pricing, reuse, competition);

* Water institutions and institutional arrangements; and

* Technology/information transfer to effectively disseminate information from
researchers to users.
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Goals

PROGRAM GOALS AND PRIORiTIES

The goals of the Oregon Water Resources Research Institute remain those originally

formulated in 1959. These are to (1) appraise water research needs through information

from water users, (2) promote research within the University community to meet water

information needs, (3) develop new water researchers and resource managers through

education programs at the universities, (4) coordinate efforts of water researchers, (5)

promote research capabilities within the universities, (6) disseminate research results, and (7)

promote interdisciplinary graduate education in water resources management.

The Institute's overall long-range goal is to pursue effectively its main objectives so

as to assist in the sound management, sustained use and protection of the state's waters and

water-dependent resources. Specific long-range goals of the Institute are to analyze and

clarify the major water resources problems and issues in the state and help to solve these

problems through research, education and technology transfer activities.

Water resources problems in Oregon have quantity, quality, ecological, economic,

institutional and social aspects. Therefore, the physical, biological, socio-economic and

related sciences are all viewed as essential contributors to solutions of these problems. The

Institute activities emphasize multi-disciplinary, problem-oriented research and encourage

interdisciplinary activities in support of that research.

Priorities

The Institute periodically establishes research priorities for solving critical water-

related problems. Research priorities are set for both State and regional needs. These

research plans served as a guiding document for development of the FY 1991 program; the

FY 1991 program has been responsive to that plan.

Use of FY 1991 Grant to Develop and Implement Program

The FY 1991 Oregon Water Resources Research Institute Program has focused on

water quality and characteristics of streams to serve multiple purposes. The priority is to

advance our collective technical knowledge related to water management. Specific priorities
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were to advance our knowledge of (a) movement of herbicides under intensive agricultural

production, in Project 02; (b) the biological habitat provided by intermittent streams, in

Project 03; (c) nutrients in streams related to different land uses, in Project 04; and (d) effect

of gravel bar removal on anadromous fish habitat in streams, in Project 05.

The projects included in the FY 1991 Oregon WRRI Program all addressed issues that

are identified in the Oregon and Pacific Northwest WRRI priority plans, are high-public-

attention issues and relate to problems that continue to receive legislative attention. The

ways in which the four FY 1991 projects addressed water policy issues and management

problems are shown in Table 1.

The specific relation of each project to the solution of State and regional water policy

issues and management problems is described in the following paragraphs.

02 Fate and Transport of the Herbicide Dacthal in Groundwater. An alluvial aquifer
near Ontario, Oregon, is contaminated with the herbicide Dacthal. The objective of
this proposal was to determine rates of chemical and biological degradation, sorption,
and desorption for Dacthal and its metabolites in soils and aquifer materials to
improve predictions of Dacthal transport to groundwater.

03 Aquatic Insect Communities of Temporary Streams and Springs in Rangeland
Ecosystems. This is a survey of the aquatic insects of temporary streams and
associated wetted areas in an eastern Oregon drainage basin. Biodiversity and
community structure of habitats within grazed and ungrazed riparian areas are
compared. Intermittent flow can result from overgrazing, but the effect on fauna of
these habitats is not well known.

04 Wood River Sub-Basin Water Quality as Related to Land Use Practices Associated
with Forest. Range and Agriculture Practices. Water samples are taken at stream
confluence and boundaries of land use in the Wood River Sub-Basin so the impact of
land use can be determined as it relates to nitrate and phosphate nutrient loading in
Upper Kiamath Lake.

05 Gravel Management to Protect River Uses. Effects of gravel management practices
on river uses will be determined in two contexts: renewability of gravel for coastal
streams with important anadromous fish habitat and cumulative impacts of gravel
mining on channel morphology and bank stability. Recommendations will be made
for improving management practices, including dredging permit conditions.



22 Technology and Information Transfer for Oregon's Water Resources Management.
The seminars, in fall and spring quarters presented information on Drought and on
Oregon Water Policy, to students, staff, water managers and interested public.
Technical reports published on completed projects serve water managers, planning
groups and other research scientists. Conferences presented water quality information
to water users and to research scientists. Three newsletters, sent to over one thousand
users, discussed water information for water managers.

Table 1. Relation of Projects to Water Policy Issues and Management Problems

Water Fish & Water Ground
Planning Aquatic Quality Water

Project and Mgt. Ecosystem Resources
Resources

02 Fate and Transport of X X
the Herbicide Dacthal in
Groundwater

03 Aquatic Insect X X
Communities of
Temporary Streams and
Springs in Rangeland
Ecosystems

04 Wood River Sub- X X
Basin Water Quality as
Related to Land Use
Practices Associated with
Forest, Range and
Agriculture Practices

05 Gravel Management X X
to Protect River Uses
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Federal USD1 funds for support of the program provided less than one-fifth of the

total funds used for Institute research and technology/information transfer activities during

FY 1991. However, much of the non-Federal funding was received because of the

availability of Federal funds. State and regional funding directly to the Institute continues to

be very limited. The State contribution is largely in the matching funds required by the

annual Federal grant to the Institute. The research funds are for grants and contracts

administered by the Institute.

The USD1 Water Resources Research Institute program has been of utmost

importance in maintaining a multi-disciplinary, problem-solving water research program

active in Oregon during a period of limited State funding. The USD1 program is also an

important catalyst for initial contacts for water research by Federal and state agencies, and

for bringing research to the University campuses, academic departments and the experiment

stations. Multi-disciplinary research projects administered by the Institute, involve two or

more Universities and a number of academic departments.



RESEARCH PROJECT SYNOPSES

02 Fate and Transport of the Herbicide Dacthal in Groundwater - Jack Istok,
Sandra Woods

03 Aquatic Insect Communities of Temporary Streams and Springs in Rangeland
Ecosystems - Norman Anderson

04 Wood River Sub-Basin Water Quality as Related to Land Use Practices
Associated with Forest, Range and Agriculture Practices - Ronald Hathaway

05 Gravel Management to Protect River Uses - Peter Kllngeman



SYNOPSIS

Project number 02

Title Fate and transport of the herbicide Daethal in groundwater

Investigators: Istok, J. D., Oregon State University, Corvallis
S. L. Woods, Oregon State University, Corvallis

COWRR category

Descriptors: Dacthal, groundwater, herbicide, transport, fate

Congressional District: Fifth

Groundwater sampling programs in 1983 and 1985 revealed that the shallow aquifer
in the Ontario, Oregon area is contaminated by nitrate and the herbicide Dacthal (dimethyl
tetrachloroterephthalate) or DCPA. Sampling of 118 wells between August 1988 and August
1990 measured a maximum concentration of 48 mg/i for nitrate-N with a mean concentration
of 10.8 mg/i. DCPA concentrations show a maximum of 986 ppb and a mean of 58 ppb.

Groundwater contamination in the Ontario area is the subject of a cooperative
research project involving the Oregon Department of Environmental Quality (DEOJ, the
Oregon Department of Water Resources (WRD), the Malheur County Soil and Water
Conservation District, the USDA Soil Conservation Service, and several departments at
Oregon State University (OSU). The extent of groundwater contamination by nitrate and
DCPA was identified (Smyth, 1988). Hydrogeological information available from well logs
and pumping tests for the area was summarized and a numerical model was developed and
used to predict the directions and rates of groundwater flow (Walker, 1990). The computed
flow rates indicate that groundwater residence times are small, with an average value of less
than about two years (Walker, 1990). This result combined with the persistence of relatively
high nitrate and DCPA concentrations suggests that both compounds are continuing to move
into the aquifer from the overlying vadose (unsaturated) zone. Information on the extent of
vadose zone contamination and the basic physical and chemical properties of vadose zone
materials were needed to predict future concentrations of nitrate and DCPA in the
groundwater and to evaluate the effectiveness of proposed alternative agricultural
management practices. This study presents the results of a first investigation of the
unsaturated sediments overlying the contaminated aquifer.

The study area is located near the eastern border of Oregon, in the lower Maiheur
River Basin and the Western Snake River Plain. The geology of the Ontario area consists of
siltstones and fine-grained sandstones of lacustrine origin that are locally overlain by deposits
of quatemary silt, sand and gravel. Unconsolidated sand and gravel (quatemary alluvium)
form the shallow aquifer in the valley. The thickness of the alluvium ranges from 3 to 12 m.
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The aquifer is overlain by 3 to 15 m of silt of fluvial and eolian origin (bess)
(Gannett, 1990). Rapid response of the water table to snow melt and irrigation suggests that
there is a significant hydraulic connection between the silt and the sand and gravel aquifer
(Gannett, 1990).

The twenty-nine borthole locations selected were aligned in transects, following
regional groundwater flow lines from Walker (1990). Boreholes were drilled to the top of
the shallowest gravel layer of the aquifer and soil specimens were collected almost
continuously along the proffle. Measurements on selected samples included grain size
distribution, bulk density, grain density, pH and Eh, organic carbon, and the concentrations
of nitrate, ammonium, total nitrogen, and DCPA. Nitrogen concentrations were interpreted
in relation to the general soil properties of the vadose zone sediments as well as available
field histories for the borehole locations. Spatial patterns were examined with the help of the
geographic information system pcARC/INFO.

Measured values of bulk density ranged from 1.09 to 2.36 g/cm3 with an average
value of 1.59 g/cm3. No consistent trends were observed in the distribution of bulk density
with depth. The samples with the highest percentage of coarse fragments were from depths
below the contact between the sand and the aquifer gravels. In most other samples the
percentage of silt was usually above 70 %, the percentage of clay was typically in the 5 to 15
% range.

The subsurface materials were alkaline with pH values that ranged from 8.01 to 9.91
with an average value of 8.79. The source of the alkalinity is the high carbonate content of
these materials. Measured values of organic carbon ranged from 0.030 to 1.302 % with an
average value of 0.487 %. Redox Potential (Eh) ranged from 115 to 190 mY with an average
of 154 mY. These values indicate highly oxidized conditions throughout the profile from the
near surface to the regional water table.

Ammonium-N concentrations for the soil specimens ranged from 0.09 to 10.45 ppm
with an average of 2.33 ppm. Nitrate-N concentrations ranged from 0.00 to 165.00 ppm
with an average of 8.58 ppm and total nitrogen content ranged from 0 to 0.053 % with an
average of 0.015 %. Computed amounts of nitrogen per borehole were 4 to 787 kg/ha
ammonium-N with an average of 228 kg/ha, 6 to 8373 kg/ha nitrate-N with an average of
733 kg/ha and 597 to 31726 kg/ha total nitrogen with an average of 13541 kg/ha. Average
borehole concentrations were 0.7 to 15.2 g/m3 ammonium-N with an average of 3.8 g/m3,

0.0 to 207.9 g/m3 nitrate-N with an average of 12.8 g/m3 and 94.5 to 850 g/m3 total nitrogen
with an average of 250.9 g/m3.

Estimated masses of nitrogen species in the vadose zone were 1500 tons of
ammonium-N, 6400 tons of nitrate-N and 103,000 tons of total nitrogen. When borehole 34
was removed as an outher, total nitrate mass was 3400 tons (500 kg/ha).
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Fertilizer inputs ranged from 0 to 278 kg N/ha/year. Computed nitrate retention time
ranged from 0.2 to 14.2 years and depends directly on the amount of percolation assumed
and the sampied depth of the unsaturated zone. The ratio between fertilizer input and
leaching output, the fertilizer leaching ratio, is between 0 (no fertilizer input) and 16.8. A
percolation volume of 305 mm for the growing season translates into a Darcy velocity of
about 1 rn/year. This is well below Darcy velocities computed from the estimated effective
saturated hydraulic conductivity that ranged from 26 to 978 rn/year for a hydraulic gradient
of 1. For most profiles more nitrogen leaves the unsaturated zone, than is available for
leaching every year, according to case 1 and 2 of the nitrogen balance. The average aquifer
thickness is 4.6 m with an effective porosity of 25%. More than 300 million m3 of water are
stored in the aquifer underneath the study area (6927 ha). If all the nitrate that is stored in
the vadose zone would simultaneously dissolve into the aquifer, the nitrate concentration
would increase by about 19 mg/i (11 mg/l if borehole 34 is excluded from calculations).

Average travel distance across the area of this study is about 4.5 km in the direction
of groundwater flow. Travel time would be about 4 years (velocity is 3 rn/day). Four years
of estimated leaching input ranges from 40 to 1000 kg/ha or 332,000 to 7,037,000 kg for the
whole study area (borehole 34 is excluded from this calculation). This would add 1 to 22
mg/i to the existing nitrate concentration and more might be added downgradient before the
groundwater discharges into the river.

References

Gannett, M. W. 1990. Hydrogeology of the Ontario Area, Malheur County, Oregon. Ground
Water Report No. 34, State of Oregon, Water Resources Department.

Smyth, J. D. 1988. Multivariate Geostatistical Analysis of Groundwater Contamination by
Pesticide and Nitrate. MS Thesis, Oregon State University.

United States Environmental Protection Agency. 1987. Dacthal Draft Health Advisory.
Office of Drinking Water.

Walker, D. S. 1989. Groundwater Flow Model for the Lower Malheur Basin Near Ontario,
Oregon. MS Thesis, Oregon State University.
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SYNOPSIS

Project Number: 03

Title: Aquatic Habitats and Insect Composition in the Bridge Creek Drainage in Central
Oregon

Investigator: N.H. Anderson, Oregon State University, Corvallis

COWRR: Congressional District: Fifth

Descriptors: Insects, Conservation, Watershed management, Benthos, Ecosystems,
Invertebrates

This study was initiated to address several environmental issues of concern in semi
arid rangelands, such as those in central and eastern Oregon. The impact of different land
management strategies, including grazing, on aquatic environments are not well documented,
nor can they be evaluated without baseline data that can serve as a basis for comparison.
These data are particularly rare for environments that do not support a fishery resource, such
as were the focus of this study. Additionally, the issue of biodiversity is receiving ever
increasing attention. This concern cannot be limited to exotic areas in other countries,
especially when there are so many unexplored habitats, such as the intermittent and spring
environments in western rangelands.

SITE SELECTION AND CHARACTERIZATION
Identifying and characterizing sample sites in intermittent stream reaches, springs, and

seeps in the Bridge Creek drainage in Wheeler County, Oregon was a primary objective of
the first year of this study. A reconnaissance trip with BLM personnel identified five
potential sampling areas. Emergence traps were placed in these habitats in conjunction with
the Bridge Creek pulse, a multidisciplinary research retreat attended by the Eastern Oregon
Watershed Group and other interested agencies and individuals. Emergence traps were
placed in three additional sites during the summer in the Bridge Creek drainage.

The habitats selected for emergence trap sampling were all located in stream channel
landforms, even though the amount of water and resemblance to what are typically
considered "stream" conditions varied considerably among sites. The sites fall into four
broad categories: vigorous springs (Upper Meyer's Canyon); permanently flowing stream
reaches (Gable Creek, Lower Meyer's Canyon); isolated seep areas (Stovepipe Springs,
Green Wash); and soggy wetland areas with some flow visible (Upper and Lower Mud
Creek, Camp Mitchell). These broad habitat categories vary temporally; for example, the
Green Wash sample site which was a damp seep area in the summer, was a small stream
complete with extensive mats of filamentous algae and emerging aquatic insects in January
1992.
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There was range of riparian conditions in these habitats. While some of the
permanently flowing sites (including the springs) had distinct riparian vegetation including
shrubs, at other sites the streamside plant community was similar to the arid upland
vegetation. In the latter it was the vegetation in the channel itself that reflected the moist
conditions. Plants such as watercress or rushes provided structural habitat elements and
microhabitat conditions that differed from the uplands. The plant communities in these
habitats appeared to be distinct in habitat types, but species composition of these associations
has not been determined to date.

It should be noted that only sites with at least some surface water visible (whether
flowing or not) were sampled. These habitats represent the most persistent wetted areas in
the intermittent drainage network and provide refugia in times of drought for aquatic and
wetland organisms that occur away from the perennially flowing stream reaches. These
habitats could be particularly critical because this region of Oregon has experienced drought
for the past 5-6 years. It will be interesting to determine whether the sample sites maintain
water in the summer of 1992 as drought conditions are still persisting.

Other channel reaches that flowed during spring runoff were sampled, but yielded
little data on aquatic insect communities because, with one exception, they did not persist
long enough for aquatic communities to become established. At one site, the trap was
disturbed preventing emergence samples from being collected. Runoff events resulting from
local precipitation are uncommon and probably provide little habitat for aquatic insects.

AQUATIC INSECT COMPOSiTION
Emergence traps were emptied approximately every two weeks from June until mid-

September. Traps also were emptied on an irregular basis throughout the winter and spring.
Samples are currently being processed and we are developing a list of taxa from these areas.
Insect specimens are being coarsely sorted and some have been sent to taxonomic specialists
for species-level identification.

The list of aquatic insect taxa collected in the Bridge Creek drainage is nearing 100.
Many of these groups have only been identified to the level of family. Increasing the
taxonomic resolution to genus and species will substantially increase the number of taxa.
Identification of insect specimens will bà a primary focus in the second year of the project.
Even at this early stage in the analysis, general patterns of community composition are
beginning to emerge. The insect community that we find would not be considered
characteristic of high quality aquatic habitat conditions. Firstly, Ephemeroptera, Odonata,
Plecoptera and Trichoptera were poorly represented in emergence-trap collections from sites
isolated from the perennial stream reaches and from sites with minimal surface flow. These
insect groups appear particularly depauperate compared to temporary stream habitats on the
west side of the Cascades (Dieterich 1992). The order Diptera, particularly the
Chironomidae dominated emergence samples from seep habitats. Also, families such as
Psychodidae and Stratiomyidae that contain species known to be very tolerant of poor water
quality conditions were common in the samples.

Though these initial generalizations are useful in communicating the types of aquatic
insects that occurred in the samples, they do not necessarily mean that the habitats are
degraded by land-use practices. While there is little doubt that grazing historically has had a
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great influence on the nature of the landscape in the Bridge Creek drainage, many of the
habitats that we sampled were only marginally aquatic when sampled and thus the represent
naturally harsh environments for aquatic insects. The abundance of terrestrial insects,
particularly aphids and other Homoptera, in the emergence samples suggest that the
distinction between aquatic and terrestrial habitats is not as clear as originally thought. In
light of this observation, we have become more aware of the wetland nature of these habitats
and must consider them in that context rather than as a typical stream ecosystem.

Other insect samples (benthic, aerial net) were collected at emergence sample sites
and along the main branch of Bridge Creek. While these were not collected in a systematic
manner, the taxonomic composition of these samples can be compared to that of emergence
samples and provide a more complete picture of the aquatic insect fauna of this region.
Aerial net collecting focused on the Odonata. Thirteen species have been collected so far,
though only one species is associated with sites isolated from perennially flowing stream
reaches.

Many insects from both emergence traps and aerial net collecting were parasitized by
the nymphal stage of aquatic mites. The mite associated with the damselfly, Argia vivida is
particularly interesting because it is the first record of this damselfly being parasitized by
mites and the mite may prove to be a new species. The dipteran families Tipulidae and
Chironomidae also were parasitized by aquatic mites. Collecting the mite fauna and
describing life-history adaptations will be a major objective of summer 1992 field work.

SUMMARY
Sample sites were established in several small stream channel landforms in the lower

end of the Bridge Creek drainage in central Oregon. These habitats do not resemble typical
lotic environments as much as wetlands, as evidenced by the dominance of emergent
vegetation and scarcity of woody riparian vegetation. The insect composition of these
habitats is depauperate of aquatic taxa, suggesting a rather harsh environment for aquatic
insects. Prolonged drought, local geology and other climatic factors seem to be major
factors determining the nature of aquatic habitats and insect composition in the Bridge Creek
drainage.

PUBLICATIONS AND PRESENTATIONS

Anderson, T.M and N.H. Anderson. 1992. Aquatic habitats and insect composition in the
Bridge Creek drainage in central Oregon. The Northwest Environmental Journal (in
press).

Anderson, N.H. Ecology of insects in intermittent streams. Seminar in WRRI series on
drought (ATS 507). 14 November 1991.

Anderson, T.M. and N.H. Anderson. Aquatic habitats and insect composition in the Bridge
Creek drainage in central Oregon. Annual Meeting of the North American
Benthological Society, 29 May 1992.
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SYNOPSIS
Project Number: 004

Title: Wood River Sub-Basin Water Quality as Related to Land Use Practice Associated
with Forest and Livestock Grazing

Investigators: Hathaway, Ronald L., Todd, Rodney M., Oregon State Extension Service,
Kiamath Falls; and Bienz, Craig S., Klamath Tribe, Chiloquin

COWRR: Congressional District: Fifth

Descriptors: water quality, land use, nitrogen, phosphorous, instream flow, irrigation
management

Problem and research objectives: Upper Kiamath Lake has historically been an eutrophic
system and more recently has been classified as hypereutrophic, Cultural (human-related)
eutrophication processes have been cited as the cause of accelerated eutrophication over the
past 74 years. Cultural activities that have been cited as serving to increase this condition
include silviculture and livestock grazing. Increased nutrient loading from these activities
have been cited as causing the increased blue-green algae blooms that limit the use of the
lake and which may be detrimental to fish and other aquatic species.

The contribution of various cultural activities to the nutrient loading of streams and rivers
flowing into Upper Klamath Lake is unknown. This project attempts to identify cultural
activities by land use classification that may contribute to the nitrogen and phosphorus
loading of the lake from the Wood River Basin.

Methodology: Three streams in the upper part of the Wood River Sub-Basin were selected
for study: Sevenmile, Annie and Sun creeks. Sampling sites were selected on each of these
streams to represent various land use classifications. The classifications were pristine
representing minimal cultural activity, forest, and livestock grazed.

Sevenmile Creek originates at Sevenmile Marsh in the Sky Lakes Wilderness and flows east,
then south, across the Winema National Forest, then continues south across livestock grazed
pasture.

Annie Creek and Sun Creek originate in Crater Lake National Park, flow south through Sun
Pass State Forest and continue south across private pasture land used for livestock grazing.

Ten sites were selected for the study with four on Sevenmile Creek and three on Annie and
Sun creeks. Pristine sites representing minimal cultural activity were located downstream of
the wilderness area on Sevenmile (site 1) and at the boundary of the national park on Annie
(site 2) and Sun (site 3) creeks. The forest sites were located on the Winema National
Forest, (1A) and at the forest boundary and private pasture (site 6) on Sevenmile, and at the
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boundary of the state forest and the private pasture on Annie (site 5) and Sun (site 4). The
grazed sites were located downstream in the private pasture for Sevenmile (site 9), and just
above the confluence of Annie and Sun creeks for Annie (site 8), and Sun (site 6).

Water samples were drawn in a 1000 ml polyethylene collection bottle and transferred to 250
ml bottle fixed with 300 micrograms of sulfuric acid to bring the pH below 2. Sample
bottles were iced and refrigerated for transport to the lab.

Water samples drawn at the stream sites were analyzed for nitrate-nitrite nitrogen, total
Kjeldahl nitrogen and total phosphorous. The Oregon State University Central Analytical
Lab of the Crop and Soil Science Department conducted the analyses according to EPA
procedures.

Stream water temperature, ambient air temperature, pH, and stream flow were recorded.
Stream flow was measured using a pygmy flow meter and stream cross section. The pH was
measured with a Fisher Scientific portable digital pH meter from the 1000 ml collection
bottle after the sample was taken from it. The sites were sampled eleven times from May
1991 to April 1992, and pH from July on, during the first year of this study. Four Ryan
TempMentor remote temperature recording devices were deployed at sites on Sevenmile
Creek to continuously record temperatures from June to mid October. The total daily load
for nitrate-nitrite nitrogen, total Kjeldahl nitrogen and total phosphorous were calculated for
each site. The total daily load was calculated: flow in cubic meters per second x 60 seconds
x 60 minutes x 24 hours x concentration.

Principle findings and significance: Stream flow varied with season and site. Seasonal
differences were attributed to snow melt, diversion for irrigation of pasture, and inflow from
springs.

Nitrate-nitrite nitrogen and total Kjeldahl nitrogen levels were mostly below detectable levels
with laboratory methods used. Nitrate-nitrite nitrogen concentration levels exceeded or were
at the detectable limit of 0.01 micrograms/milliliter in 11 of the 106 samples analyzed. Total
Kjeldahl nitrogen concentration reached laboratory detection limits of 0.1
micrograms/milliliter in 7 of the 85 samples.

Total phosphorus concentration increased from upstream to downstream sites on Sevenmile
Creek. However, irrigation diversion and inflow from springs caused the source water to be
so variable that Sevenmile Creek did not meet the criteria for the study. Sevenmile Creek is
completely diverted for irrigation between site 6 at the forest grazed boundary and site 9 in
the grazed use area. Total phosphorous concentration levels at site 9 were from 0.073 to
0.084 micrograms/milliliter. Samples drawn from Short Creek, which originates from a

series of springs and is the major source of water at site 9, had total phosphorous level of
0.08 and 0.09 micrograms/milliliter, when sampled May and April 1992. The source water
from Short Creek exerted more influence on phosphorous concentration levels than did the
land use.
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Sevenmile Creek, because of two major irrigation diversions and large volume inflow from
springs, does not meet the criteria for land use classification for this project. No further data
will be collected for 1992-93 from Sevenmile Creek.

Total phosphorus concentration remained constant on Annie Creek for the three land use
types and tended upward on Sun Creek. The flow on Annie and Sun creeks decreased from
upstream to downstream sites due to irrigations diversions. The calculated total daily load of
phosphorous tended lower on both Annie and Sun creeks due primarily to flow decrease.

Concentration of total phosphorus remained constant on Annie Creek and tended upward on
Sun Creek. Annie and Sun creeks appear to have decreasing calculated daily load of
phosphorus from pristine, to forest, to grazed land uses. This appears to be associated with
reduced flows due to irrigation diversions.

The pH levels remained nearly constant showing between pH 7 and 8. A slight downward
trend in pH was observed from upstream to down stream sites on Annie and Sun Creeks.
Sevenmile increased slightly from pristine (site 1) to the upstream forest (site 1A). The pH
decreased slightly from the forest boundary (site 6) to the grazed (site 9). Short Creek the
primary source of water at site 9 measured a pH of 7.95 on April 15, 1992.

Temperature on Sevenmile varied by site with the highest temperatures recorded at the forest
boundary site 6. Temperatures did not exceed 20 C or drop below 1.5 C. However
temperatures did exceed 17.5 C (the upper comfort zone for trout) at site 6 for about 12
hours a day for 11 days in July. The temperatures for sites 1A, and 9 were below 10 C
(the lower comfort zone for trout) for all of June and in the evening and morning for July,
August and for all of September. When the irrigation season was completed and diversions
of water were no longer in effect (late September) temperatures dropped below 10 C for all
sites for the recorded period during October.

In 1992-93 and additional sampling site was added on Annie Creek at the point above the
confluence of Annie Creek and Wood River to increase the distance the stream flows through
the livestock-grazed land use classification.

Presentations: A meeting was held September 4, 1991 at the Fort Klamath Community
Center where land owners, University and agency personnel, reviewed project data.

Intermountain Workgroup 1992 Annual Meeting, January 8, 1992, in Klamath Falls. A
presentation of the project was made.

Water Resources Research Institute directors and committee, February 1992, Corvallis,
progress report was presented.

Kiamath Cattlemen's Association directors and committee chairs, February 1992, Klamath
Falls, report on project.
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SYNOPSIS

Project Number: 05

Title: Gravel Management to Protect River Uses

Investigator: Klingeman, Peter C., Oregon State University, Corvallis

COWRR: 2J Congressional District: Fifth

Descriptors: river beds, hydraulics, geomorphology, fisheries,
regulatory permits, policy analysis, sedimentation,
model studies

Problem and Research Objectives: River management in the Western states includes many
sediment management measures taken to protect other river uses, particularly use for fish habitat.
Regulations and practices in western Oregon generally limit river sand-and-gravel extraction to bar
scalping, rather than deeper in-channel dredging. Concerns about impacts on chum salmon, for
example, have led to proposals to completely stop commercial gravel removal in certain coastal
streams. Five critical questions emerge: (1) Is gravel being removed faster than natural
recruitment, causing loss of spawning gravel quantity and quality? (2) does bar scalping cause loss
of deeper pools in the river? (3) Is gravel removal affecting channel and bank stability? (4) Is
State gravel-mining revenue being affected? (5) Is river boating affected? These questions must
be addressed by the Oregon Department of Fish and Wildlife (ODFW) and Oregon Division of
State Lands (DSL), collaborators in this research, as well as by others.

This research involves two critical problems of sediment management directly related to fish
habitat and also having direct application to other river uses: (1) replenishment of gravel for
coastal streams with important anadromous fish runs, to maintain spawning areas and allow other
activities such as gravel extraction for construction aggregate; (2) risk of gradual cumulative
changes in channel morphology and sediment characteristics due to gravel bar scalping, rather than
more-general gravel dredging from rivers. The first problem is one of supply and demand, set
here in the context of fish spawning and gravel mining. The second is a new problem about which
little is known but with broad potential applications.

Specific objectives are to:
(1) determine the general nature of sediment supply, transport and renewability for Oregon

coastal streams with important anadromous fish runs and determine the specific conditions
for selected rivers in this group;

(2) determine the cumulative effects of river gravel bar scalping on sediment transport,
sediment input-output balance, channel morphology, bank stability, fish habitat, and other
nver uses;

(3) provide technical guidance to State of Oregon agencies for reassessing sediment
management practices and regulations.
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Methodology: Careful hydraulic analyses and detailed field observations are being made to
determine the effects of gravel management practices in two contexts: renewability of gravel for
coastal streams with important anadromous fish habitat and cumulative impacts of gravel mining on
channel morphology and bank stability.

The work is divided into five main tasks:
1. gather information and conduct problem analysis;
2. make field appraisal and collect data;
3. conduct limited laboratory study;
4. conduct supporting studies to complete problem analyses; and
5. develop sediment management recommendations.

Task 1 involved the assembly of available information from agency and library sources, together
with a preliminary problem analysis on sediment supply, sediment balance, channel morphology,
and related fish habitat conditions for coastal streams. Special emphasis was given to the lower
Chetco River and to five rivers entering Tillamook Bay. This was based on use of maps, records,
other information sources, and a general literature review.

Task 2 field appraisals were done with help from ODFW biologists, who characterized problem
areas and areas having favorable habitat conditions. Visual inventories were made of upstream
source areas for gravel recruitment to spawning and rearing areas. Cross-section measurements
were made at several locations, using measuring tapes and survey instruments, for later bedload
calculations. Channel morphology and channel sediment characteristics were mapped. Existing
and potential bank erosion zones and protection efforts were identified. Representative bed
material samples were collected and analyzed by sieving to determine the quantity and quality of
spawning gravel and other bed material. Pool characteristics were observed visually. Selected
river reaches were examined at two seasons spanning winter runoff months to observe gravel
recruitment at study areas.

Task 3 laboratory studies are being conducted in a flume to study the morphological effects of bar
scalping and other methods of in-channel gravel extraction. Sediment behavior at channel
junctions will later be examined, as tributaries affect local main-channel spawning. Studies will
include a wide range of discharges and sediment loads. Studies involve two steps: qualitative pilot
studies to establish general behavioral aspects and more- quantitative studies. Various conditions
will be simulated, based on field observations of coastal streams.

Task 4 supporting studies are needed to complete problem analyses. Recent literature reviews are
being updated covering hydraulics and sediment transport at junctions and channel morphology as
related to human activities. Interpretations of the scientific literature will be made in the context
of project objectives and the collected field information. A thorough office analysis is being made
of all field observations and collected data. Computer analyses and modeling of sediment transport
in the Chetco River will be done. Related but more qualitative computer analyses will also be
made for other coastal streams to estimate gravel recruitment rates. Existing US Geological
Survey gaging station records will be used to reconstruct estimates of historical bedload transport.
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Task 5 development of sediment management recommendations requires that information from all
tasks be integrated and evaluated in a broader context. Recommendations will be developed for
improving sediment management practices, including rationale for continuing with, refining or
changing current practices. Recommendations will be reviewed at a meeting with key state agency
staff (ODFW, DSL, others). Special requirements will be developed for use with Chetco River
gravel removal permits involving bar scalping and/or deeper dredging. These will provide
supplemental before-and-after field data on extent of gravel removal and the associated near-site
conditions. A workshop will be held for all interested agency personnel and others, including the
sand-and-gravel aggregate industry and the general public. The purpose will be to discuss
hydraulic and morphological aspects of river sediment management, in light of project findings.

Principal Findings To Date and Significance: The task 1 preliminary information gathering and
problem analysis has been completed. General features of sediment supply, sediment balance,
channel morphology, and related fish-habitat condition have been determined for coastal streams.
Special emphasis was given to the Kilchis, Miami, Tillamook, Trask and Wilson Rivers near
Tillamook Bay and to the lower Chetco River, because of pending management decisions at these
locations.

The task 2 field observations, appraisals of conditions, and data collection have been made for the
Chetco River, the five Tillamook Bay tributaries, and several other coastal streams. Collected data
have provided a good understanding of the availability of spawning gravel and the sources for
gravel recruitment to spawning and rearing areas. Channel morphology and sediment
characteristics have been determined at and near spawning-rearing zones thought to be impacted by
gravel extraction.

Based on the work from tasks 1 and 2, a presentation was developed for a July 1992 briefing
session as part of a mediation process. This mediation involves personnel from ODFW, DSL,
other state, Federal and local-government agencies, and the aggregate industry. It deals
specifically with whether or not gravel extraction should occur in tributary rivers to Tillamook
Bay.

Qualitative pilot studies have been made in the laboratory as part of task 3. These explored
general behavioral aspects of channels subject to bar scalping and other methods of in-channel
gravel extraction. A main benefit has been to help determine how best to continue with
quantitative laboratory studies.

Task 4 supporting studies are not yet completed. Literature reviews are being updated.
Information from the literature is being applied to the research topics. Thorough office analysis is
underway of the available field observations and collected data. Computer analysis techniques are
being developed for modeling sediment transport, estimating gravel recruitment rates and
estimating historical bedload transport amounts in coastal streams. Existing gaging station records
are being used.
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INFORMATION TRANSFER ACTIVIIIFS

The Jns1itut's I!lforrnatlQn Dissçmiiatjpn Froam

Dissemination of information about water resources management and about the water

research programs of Oregon's universities is a very important part of the Institute's program.

The Institute identifies topics for seminars and workshops to highlight current or expected major

issues regarding water use and management in the Pacific Northwest. These information activities

direct the attention of researchers to specific aspects of the problems, showcase the research

capabilities of the university community, alert agencies and the general public to some of the

technical needs and possibilities related to those problems, and foster good communication among

the various groups concerned with water research and management.

The regular weeldy seminars organized by the Institute in the fall and spring quarters are

attended by students, faculty members, State agency personnel and interested public. Each seminar

is now recorded on videotape. The spring seminars were used at the University of Oregon for a

class, and are borrowed by individuals and agencies. The contents of the spring seminar series

have been written in a uniform style and will be published by the Oregon Cooperative Extension

Service. This is an important information transfer activity.

Program Objectives

The overall objective of the WRRI technology and information transfer program is to

facilitate communication within the university community in the State of Oregon and between that

university community and the public and private sector people who guide policy, make decisions

and manage the State's water-related resources. The ultimate goal of this program is to assist in

improving the management of water and related resources in the State and the region to meet

today's and tomorrow's needs.

The specific objectives of the WRRI technology and information transfer program are to:

(1) disseminate the results of water resources research throughout the State and region to potential

users through a variety of formats, including reports, workshops, seminar talks, and one-to-one

discussions; (2) inform university researchers of the current and expected needs of water managers

for research findings and for new information that will assist in the improved management of state

and regional waters and related resources; (3) facilitate the involvement of university researchers

22



with agency resource managers in the joint exploration of concepts for improved water

management; and (4) contribute to the scientific basis for successful implementation of State water

programs.

Subject Matter and Problems Addressed by Information Transfer Activities

Surface water quality and quantity received the most attention during FY 1991.

Workshops, seminars and talks to various groups have been dominantly on these topics.

Groundwater quality programs continue as a secondary issue. Nonpoint sources of pollutants and

cumulative effects on watersheds were important issues.

Other issues continue to be important in Oregon. The spring seminar series examined a

number of Oregon water policy issues. Competing uses for water, managing water shortages,

riparian zone and watershed management, and wetland protection are important. There is renewed

interest in wetlands - how they function, how they can be used in cleaning waste water from

various uses. Land application of sewage treatment plant effluent is being considered as a method

to decrease phosphorus loading of streams. Phosphate moving to groundwater from high surface

soil loading is now an issue.

Fish habitat, improvement of habitat in streams, improvement of facilities to allow fish to

return to streams for spawning, competition for recreational uses of streams, influence of

recreation uses on streambanks, and riparian vegetation management for stream quantity and

quality all continue to be part of our information transfer activities. Habitat studies become more

important as emphasis shifts from stocking bodies of water with hatchery fish to encouragement of

native or wild fish. The threatened or endangered listing of some salmon stocks in the Columbia

River and its tributaries has generated huge public interest in water management choices.

Fish habitat restoration/alteration activities cost millions of dollars per year in the region.

This will increase dramatically as measures are introduced to protect the threatened or endangered

salmon species in the Columbia River watershed. This is generating a major increase in need for

water management information.

Watershed and riparian zone management to manipulate seasonal water yield continue to

receive much attention in Oregon. Questions continue to be asked about manipulating riparian and

upland vegetation to change watershed runoff and streamflow. WRRI has been an active
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participant in helping to stimulate research on the topic and to disseminate technical information.

The WRRI maintains files and reference reports on research conducted by the Institute since

it began receiving Federal support in 1965. This information is used to promote the application of

research findings on the range of subjects that have been studied by WRRL

Target Audiences for Information Transfer Activities

Many groups benefit from the Institute's information dissemination activities, including the

universities research community, other faculty members (in relation to their academic programs),

graduate and undergraduate students, resource managers and governmental officials at the Federal,

State and local levels in Oregon, consulting firms, public interest and vested-interest groups, and

individuals in Oregon and neighboring states.

The Director has worked with the public utilities engineers in a medium-sized town in

Oregon on land-based methods for recycling of sewage treatment plant effluent.

Strategies Used to Promote Application of Research Results

Information dissemination at the WRRI has several elements. Direct one-to-one discussions

with concerned individuals routinely occur by telephone and less frequently with visitors to the

Institute. These generally involve the Institute Director or Office Manager, but may also include

WRRI research assistants, board members and university faculty members in areas of specific

expertise. General calls to Oregon State University about water are transferred to WRRI. The

Institute staff must be able to refer particular inquiries to the appropriate sources (people or

bibliographic material) or to provide answerer to a wide variety of questions. Considerable staff

effort goes to helping people identify information that is not readily or conveniently accessible.

The 'Directory of Water Resources Expertise at Universities and Colleges in Oregon,"

published by WRRI, is a valuable resource for many water managers. The Directory was updated

and published in September, 1991.

Research publications based on WRRI projects are distributed to potential users, as part of

the Institute's information dissemination program. The Institute also publishes and disseminates

significant research fmdings from work not supported under its research program, but which is

relevant to water management in Oregon and in the region.
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Three newsletters were published and sent to over 1,000 names on our mailing list. The

newsletters develop a main topic, but also contain short items of current interest. The first

newsletter discussed water resources management strategies. The second newsletter contained

articles on drought and Oregon's water supply, and the third describes various water research

topics of interest in Oregon.

The Institute organizes and presents a seminar series on the Oregon State University campus

during both fall and spring quarters. Each seminar series includes 10 weekly, 90 minute

presentations on the theme selected for the term. Drought and Oregon's Water Supply, and

Oregon Water Policy Issues were presented this year. Appendix A contains the two programs.

Cooperators

In addition to its assistance for individuals and groups, the Institute routinely works closely

with the Oregon State University Cooperative Extension Program on a variety of activities, with

OSU's Sea Grant Program in response to specific requests, and with the local EPA laboratory on

workshops and seminars. State agencies and groups of water users, e.g. irrigation districts, have

cooperated with the Institute on research projects and on information transfer. The Oregon Dept.

of Fish and Wildlife cooperates with many programs. The seminar series are developed with

cooperation from relevant academic departments.
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Special Information Transfer Assistance. Gatherings and
Presentations by the Director

7/18/9 1 Lincoln City, OR. Meeting of Association of Oregon Water
Treatment Facilities

7/19\91 Oregon Chapter, Soil and Water Conservation Society field tour

7/31-8/1/91 Newport OR, Wetlands Workshop, State Lands Dept.

10/21-24/9 1 Mexico City, Present paper at International Seminar on Efficient Water Use.

11/13-14/91 Corvallis Water Quality Workshop

12/11/91 Portland - Meeting with USGS, Willamette River NAWQA Study

1/9/92 Portland - Governor's Watershed Enhancement Board Workshop

1/13-15/92 Phoenix Meeting of Western WRRI Directors with USGS

1/23/92 Portland - Oregon Water Resources Planning Workshop

1/29/92 Corvallis - Lecture on Oregon Water Resources Concerns at OSU

3/11-13/92 South Carolina, Annual NAWID meeting.

3/18/92 Hermiston Presentation on Water Quality to Integrated Plant Protection
Workshop

3/25-26/92 Boise, ID, EPA Region X meeting on 319 Monitoring Projects

6/29-30/92 Washington D.C., Amer. Water Res. Association, National Forum on Water
Management Policy

Principal Information Transfer Publications During FY 1991

Graduate Education in Water Resources at Oregon State University, 199 1-92 (description of water
resources minor program).

Directory of Water Resources Expertise at Colleges and Universities in Oregon
(Published September, 1991)



WRRI-109 Effects of Simulated Land-Use Practices on the Productive Capacity of Streams.
C. David Mclntire, and Dean M. DeNicola, January 1992

WRRI-1 10 Microbiological Quality of the Yaquina Estuary.
G. Arnold, R. Caldwell, C. Lannan, and J. Winton, June 1992

WRRI-111 Current Use and Potential Impacts of Whitewater Recreation in Oregon.
Mark Brunson, Bo Shelby, and Rebecca Johnson, June 1992

WRRI- 112 Impact of Estuarine Benthic Algal Production on Dissolved Nutrients and Water
Quality in the Yaquina River Estuary, Oregon.
J. H. Garber, J. L. Collins, Jr., and M. W. Davis, June 1992

Lower Umatilla Basin Water Management Area Crop Production Practices and Groundwater
Quality. B. P. Warkentin, May 1991.

Oregon water resources management issues for the 1990's. In McCann, L. (ed). Oregon Policy
Choices. Bureau of Governmental Research and Service, University of Oregon, Eugene, OR. pp.
41-56.

Protection of groundwater quality through efficient irrigation. Accepted for publication in
Proceedings of International Seminar Efficient Water Use, Mexico City.

Identification of Copper Contamination in Sediments by a Microscale Partial Extraction Technique.
Karel Mesuere, Rachel Edeistein Martin, and William Fish, J. Environ. Qual., Vol. 20, January -
March 1991.

Effects of hydraulic refuge and irradiance on grazer-periphyton interactions in laboratory streams.
Dean M. DeNicola and C. David Mclntire, J.M. Am. Benthol. Soc., 1991, 10(3):251-262.
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COOPERATIVE ARRANGEMENTS

Program development activities include many contacts by the Institute with water users and

policy makers to stay abreast of Statewide or local water problems. These contacts give direction

to the Institute program. The ideas are discussed with faculty members who may be able to

address those problems.

Cooperation with Universities in Oregon

WRRI advertises a range of research opportunities to research personnel at all universities

and colleges with water programs in Oregon. This is done by phone, by direct mailing to known

individual researchers, and by additional mailings to administrative offices. The FY 1991 research

program was developed after solicitation of proposals from 248 potential principal investigators at

14 universities and colleges in Oregon (Oregon State University, University of Oregon, Portland

State University, Oregon Health Sciences University, Oregon Institute of Technology, Eastern

Oregon State College, Southern Oregon State College, Western Oregon State College, Lewis and

Clark College, Linfield College, Reed College, University of Portland, Willamette University and

the Oregon Graduate Institute.)

One member of the WRRI Advisory Board comes from the Oregon Graduate Institute, and

another from the University of Oregon. Next year's Board will have a third member outside of

Oregon State University, from the Oregon Department of Water Resources.

The WRRI newsletters and the Directory of Water Resources Expertise describe programs

from other higher education institutions in Oregon.

Statewide coordination

Statewide coordination occurs through many of the Director's activities, including personal

visits to State and Federal agency offices, and service on various committees and task forces with

members of local, State and Federal agencies. Telephone contacts offer another means of being

award of the activities of other groups and for coordinating Institute activities with them. The

Director is aided in these efforts by members of the Institute Governing Board.
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The Institute receives and reviews newsletters, minutes of meetings, and annual

reports from the Oregon Water Resources Department, Water Resources Commission, Department

of Environmental Quality, Environmental Quality Commission, Department of Fish and Wildlife,

Department of Agriculture, Governor's Watershed Enhancement Board, Department of Energy,

Bonneville Power Administration, Northwest Power Planning Council, and other State and Federal

agencies. These facilitate coordination of research activities to meet State needs and coordination

of information dissemination to deal with problems and issues.

The Institute participated in interagency activities to deal with water-related problems

during FY 1991. The Director participated in meetings on use of EPA 319 funds for water quality

studies, in USGS NAWQA studies, in groundwater quality aspects of the tn-state STEEP

(Solutions to Environmental and Economic Problems) erosion project, water conservation,

coordination of activities in the Lower Umatilla Basin groundwater management program to

ameliorate high nitrate concentrations, and irrigation and other water management reviews.

Cooperation continues with the Departments of Agriculture and Environmental Quality on shallow

groundwater contamination problems at two sites in eastern Oregon.

Project 02 involved extensive cooperation with the Oregon Departments of Agriculture and

Environmental Quality, the Soil Conservation Service and the Agriculture Stabilization and

Conservation Service, the local Soil and Water Conservation District, the OSU Extension Service

and Agricultural Experiment Station, and the Bureau of Reclamation. All of these agencies

contributed funding to the total project.

Project 04 included inputs from the Bureau of Reclamation, the Kiamath Indian Tribe and

OSU Extension Service and Agricultural Experiment Station.

Project 05 involves direct inputs from the Oregon Department of Fisheries and Wildlife,

State Department of Lands and the aggregate industry.

During FY 1991, WRRI again benefitted from participation by State agency reviewers

working with the Governing Board in the selection of projects for the Section 104 research

program. Invitations were sent to fourteen State agency heads, inviting one of their senior staff

members to participate in developing guidelines for the Institute research program for FY 1991,

and in evaluating project proposals. Involvement of State agencies in developing the WRRI

Federal research program has been very successful.
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The participating agencies were:

Water Resources Department
Department of Emergency Management
Department of Energy
Department of Environmental Quality
Department of Forestry
Department of Geology & Mineral Industries
Oregon State Health Division, Department of Human Resources
Department of Land Conservation and Development
Oregon State Marine Board
Natural Resources Division, Department of Agriculture
Division of State Lands
Parks and Recreation Division, Department of Transportation

Representatives of this group and the WRRI Governing Board met in Corvallis on February

20, 1991 to develop the FY 1991 program.

Regional Coordination

Program development activities in FY 1991 included regional research development

discussions with the other water research centers in the Pacific Northwest. Directors of the state

water research institutes of Alaska, Idaho, Montana, Oregon, Washington, Hawaii and Guam work

together on water-resource matters that involve teaching, research and public service. The

Columbia River system is a common concern for four of the states. Water quality, hydroelectric

energy development, fishery resources and non-point source pollution for agriculture are common

problems. A regional conference on Endangered Species was planned jointly by the Institutes of

the region for November, 1992 in Idaho.

Institute Membership

Membership is open to all faculty members at universities and colleges in Oregon, who are

actively engaged in water-related research and education or who wish to keep informed about such

activities. Institute membership includes about 150 faculty members. The seven state institutions

of higher education are Oregon State University, Portland State University, University of Oregon,

Oregon Institute of Technology, Oregon Health Sciences University, Eastern Oregon State College,

and Western Oregon State College. Faculty at six private colleges and universities also participate

30



in Institute programs (Lewis and Clark College, Linfleld College, Oregon Graduate Institute, Reed

College, University of Portland, and Willamette University).

Institute Governing Board

Policy for the Institute is set by a Governing Board, consisting of the Director and eleven

members. Deans of Colleges of Engineering and Forestry, the Vice President for Research,

Graduate Studies and International Programs, the Dean for Research and the Director of the

Agricultural Experiment Station at Oregon State University are permanent members, forming the

Executive Committee. Seven faculty members from the state's universities serve three-year

rotating terms.

The Governing Board members during FY 1989 were:

George W. Brown, Dean of Forestry and Director of Forest Research Laboratory, OSU
Thayne R. Dutson, Director, Agricultural Experiment Station and Assoc. Dean of

Agricultural Sciences, OSU
George H. Keller, Vice President for Research, Graduate Studies and

International Programs, OSU
S. John Owen, Dean of Engineering, OSU
Richard A. Scanlan, Dean of Research, OSU
J. Douglas Brodie, Professor, Forest Resources, OSU
Jonathan D. Istok, Assoc. Professor, Civil Engineering, OSU
Wesley M. Jarrell, Assoc. Professor, Environmental Sciences and Engineering,

Oregon Graduate Institute
William J. Liss, Assoc. Professor, Fisheries and Wildlife, OSU
Patricia F. McDowell, Professor of Geography and Associate Dean of the

Graduate School, U of 0
J. Ronald Miner, Professor, Bioresource Engineering, OSU
R. Bruce Rettig, Professor, Agricultural and Resource Economics, OSU

Institute Administrative Staff

The Institute's administrative staff during FY 1991 consisted of three positions: the
Director, an Office Manager, and an Information Transfer Specialist, as follows:

Director (0.25 FTE) Benno P. Warkentin
Office manager (1.00 FTE) Janet D. Preble
Information Specialist (0.50) Patricia J. Easley

Ms. Easley worked on publications, seminars and newsletters.
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TRAINING ACCOMPLISHMENTS

The Institute provides a range of education and training opportunities for university

students. The main benefits are to students at Oregon State University, but thirty-six students at

the University of Oregon registered for the Spring seminar series and participated through

videotaped presentations. The institute coordinates a graduate-level interdisciplinary minor

program in water resources that is available to all M.S. and Ph.D. degree candidates at OSU. A

copy of the 199 1-92 program in attached. The Graduate School maintains a list of water research

faculty members who can serve as minor professors on the students committees. The program is

flexible and is tailored to the needs of individual students. The Director and the members of the

Institute (i.e., research and teaching faculty in water-related areas) provide program advising,

serve as members of graduate committees, and help students regarding careers in water resources,

opportunities for graduate study, and selection of graduate programs.

The Institute offers a Water Resources Seminar Series on the OSU campus each fall and

spring term. Each series typically consists of 10 presentations on a specific water issue. The

topics in FY 91 were: "Drought and Oregon's Water Supply" (28 students registered) and Oregon

Water Policy Issues" (16 students registered at OSU and 36 at U of 0). Seminars are presented by

research personnel from universities, government agencies and people in private practice. The

seminar programs are attached. There is time for discussion of research methods and results.

Seminars are open to the general public. Audience numbers ranged from 40 to 75.

An important educational aspect of Institute-supported research is the feedback into

classroom teaching by faculty researchers. Classroom assignments typically provide technology

transfer to a large number of young professionals who will use the research after they leave the

university.

Students also receive research training as part of the M.S. or Ph.D. thesis/project

requirements. Some students receive training directly on WRRI-USDI supported projects, but

water resources research and education extends beyond the directly-funded projects.
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Table 2. Training Accomplishments

FIELD OF STUDY Under-
graduate

Master's
Degree

Ph.D.
Degree

Post
Ph.D.

Total

Biology 1 1

Chemistry 1* 1

Ecology 2 2

Economics 1 1

Engineering-Agriculture 1 8 1 1 11

Engineering-Civil 7 7

Engineering-Environ. 1 3 4

Fisheries & Wildlife 4 1 1

Forestry 3 4

General Science 9 13

Geography 11 5 3

Geology 3 1 16

Hydrology 4

Int'l Studies 1 1

LiberalArts 6 4 1 11

Oceanography 2 2

Resources Planning 1 2 1 4

TOTAL 40 42 4 86

* Students supported on WRRJ research projects are in bold. All other students registered for
WRRI Seminars.
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APPENDIX

October 3 October 31 November 21
An Overview of Drought Social and Economic Ecology of Drought

Effect of Drought
George Taylor, Atmospheric Ron Neilson, EPA, Corvallis
Sciences, Oregon State University Gabriel/a Lang, Economic

Development Department, Salem

December 5
October 10 The Enigma of Drought:
Atmospheric Circulation November 7 Policies and Issues for the 1990's
and Drought Drought Emergency

Response in Oregon Don White, Director
Roy Koch, Civil Engineering International Drought Information
Portland State University Dave Cassel, Chair of State Center, University of Nebraska

Drought Council, Oregon Emergency Lincoln, Nebraska

Management, Salem

October 17
Stream Flow in Oregon
During Drought November 14

Forest Management in Drought
Larry Hubbard, U.S Geological ,g -' "
Survey, Portland To be announced)

I
\\\

October 24
Sudace and Groundwater '

Supplies in Oregon During a Drought oYji' g1 //
Barry Norris, Water Resources ,

Department, Salem '6"s "e I///i!' Y" . \ \

"I,,.-,,
1

/
..i'

-

=

- Sponsored by:- Oregon Water Resources
.L-,,s=. Research Institute

Department of-
-aa. Atmospheric Sciences-'' C Oregon State University

- - .wd FOR MORE INFORMATION
CALL 737-4022

Printed on Recycled Paper



APPENDIX A
Page 2

OREGON WATER POLICY
ISSUES

April 2 April30 May28
The Orego Water Policy Agenda- Alternatives (or Future Water Policy- Water Tr rraers and Water Markets-
iiutliiing the priorities what tii)li( es shirulel we' eiinsidi'r, ecirernen sand iquSy

wliiili slioeilrl we ,rdeetet
William H. Young', Director Bonnie Colby, Department of
Oregon Water Resources Department James Huffman, Northwestern School Agricultural Economics,

oltaw, Lewis and CLark College University o(Arizona, Tucson

April 9
Conservation as Policy- May 7 June 4
how to make more water Oregon Polics- err W,ets'r Quality-- What'Il You Do When There

lrom ((Al to TMDL and beyond, hon Ain't Enreugh
Douglas Parror'c Conservation tee nrple'nient the i less is are'r re t the' experts answers (il
Program Manager Oregon Water water shortages
Resouues Department Fred Hansen, Director, Oregon Dept.

of Environmental Quality Panel. Moderated by Ron M,rier,- Bioresoorce Engineering, OSU
April 16
Oregon Water Lass- May 14
what is it, how did it evolve, what The lJnratilla ((asni Project- Thursday at 3:30-5:00 pm
does it do water policy in action CovelJ 216, OSIJ, Corvallis

Open to the Public
Stephen Sanders, Awl. Attorney Cha pin Clark, Prof Enre'ritus (Course PS 507X)
General for Water Resources and University ot Ori'g'on,Sihool ot Law
Agriculture, Oregon Sponsored by:

May 21 Oregon Water Resources

April 23 Keeping Otoions or Future Water Research Institute

Water or tnstream Uses- Uses in the Willaniette-
how much dome need agriculture, recreation and other

in-stream uses FOR MORE INFORMATION
Jill Zarnowitz, Acting Asst. Director, CALL 737-4022
Habitat Conservation Division, Water Users Moderated by Ron

Oregon Dept. Fish and Wildlife Miner, Bioresource Engineering', OSU
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