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5" Annual Satellite Conference:

Stormwater Management in Extreme Climates
of the Western USA

The fifth annual regional satellite conference focused on stormwater
management strategies in extreme western climates. Video segments
were developed and delivered at this conference about stormwater
management issues in two cities with little in common — Anchorage,
Alaska and Tucson, Arizona. Even though these cities differ greatly

in climates and geographic characteristics, they both have significant
challenges with stormwater management. The lessons from the case
studies covered in this educational program show that stormwater is an
important issue in all western communities and that it has a significant
impact on water quality.

The 2006 Stormwater Management satellite conference used Anchorage,
Alaska as the prototype for winter cities to introduce the audience to
engineered snow piles. Snow, removed from the streets and transported
to several snow-dump sites around the city, is stacked systematically and watered down to form a basal layer of
ice that prevents sand and gravel picked up with the snow from moving into nearby streams. The snow melts
from the bottom up, leaving the grit on top to be swept up and disposed of in the summer. Taking advantage of
natoral phenomena, blocks of peat from wetlands are tethered to the bottom of sedimentation ponds to provide
added filtration of stormwater before it enters streams. The Municipality is in the process of re-writing the
development guidance manual that will include Low Impact Development strategies. These strategies call for
on-site infiltration devices such as rain gardens, cut curbs to direct stormwater from streets and parking lots into
beds of rock or native vegetation, and setting limits of impervious surfaces on new development.

At the other end of the weather extreme continuum is Tucson,
Arizona. In this area, rainfall averages eight to 10 inches. The
largest part of this precipitation falls during the monsoon generated
by large storm cells passing over the desert in summer. Prior to

the tremendous population influx with its attendant development,
stormwater ran across the desert floor toward natural channels and
ephemeral rivers as sheet flow. Due to the rapid development, sheet
flow is impeded by structures and now tends to cut gullies that
slash across roads ripping out vegetation, fences, and sometimes
unsuspecting motorists. City and county governments are working
with each other, construction firms, watershed groups, and private
citizens to introduce erosion control strategies to best deal with
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2007 Conference Announcement:
Moving Science Into Policy and Action

The biennial Regional Research and Extension Water Quality Conference will be held
November 8 and 9, 2007 at the beautiful Skamania Lodge in Stevenson, Washington. The
conference will focus on water science and policy issues in the Pacific Northwest and
include both a pre-conference workshop and a field trip on November 7. The conference

is expected to draw an audience of approximately 250 water-resource professionals from
around the region to present and share their work with researchers, regulators, practitioners,
" educators, students, and others. From research to outreach, from policy to human health, the
conference will cover a wide range of topics concerning the integration of water science and
policy.

Staying current on the latest technical, social, and legal issues are essential to a water-
resource professionals’ career. Networking with peers is also important. The conference
schedule will allow an opportunity to accomplish this by providing two days of concurrent
sessions, ample break and meal times, and a poster session/networking reception. Mark
your calendar and join your colleagues in Stevenson, Washing ton to learn about the many
interesting aspects of water resources management in the Pacific Northwest.

Who Should Attend
& Watershed Groups # Water Resources Advisory Committees and Councils
& Conservation and Irrigation Districts # Non-governmental Organizations

& Water and Natural Resource Agency Staff and Scientists # University Researchers, Educators, and Students
& Federal, Tribal, State, County, Local Officials and Their Staff # Resource Use and Protection Advocates
4 Environmental and Natural Resources Attorneys # Interested Citizens

Stevenson, Washington is located in the heart of the Columbia River Gorge National Scenic
Area, less than an hour’s drive from the Vancouver, Washington/Portland, Oregon area. This
beautiful area has much to offer for those wanting to do some hiking or sightseeing, Some
ideas for sightseeing include the following:
& Columbia Gorge Interpretive Center Museurmn, Stevenson, Washington. Learn about the
natural and human history of the area. Contact: 800-991-2338
4 Mount St. Helens National Volcanic Monument, Monument Headquarters, Amboy,
‘Washington. Discover the drama of an active volcano. Contact: 360-449-7800
¢ Sternwheeler Columbia Gorge & Marine Park, Cascade Locks, Oregon, Cruise the
Columbia River Gorge aboard a triple-deck paddle wheeler. Contact: 800-643-1354
For more information on things to do in this area, contact the Skamania County Chamber of |
Commerce at 800-989-9178 or visit their web site at http://www.skamania.org.
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6™ Annual Satellite Conference:

Targeted Watershed Initiative Grants:
Pacific Northwest Success Stories

Targeted Watershed Grants: Successes in the Pacific Northwest is
the sixth in the award winning Watershed Issues Series, and the fourth
that focuses on the work being done in the region by our neighbors.
Please check with your local Cooperative Extension office to see if
they are available October 17 to host a viewing of this program. For
further information, please contact Jan Seago at seagojan@epa.gov or
206-533-0038.

Returning to the Pacific Northwest, the Watershed Issues Series gives
a glimpse into the workings of three basin-wide partnerships that are
making a difference in the water quality of their streams. Dedicated
landowners, fishermen, timber owners, and ranchers have met at tables
{ in Montana, Idaho, Oregon, and Washington to find their common

- interests and are working toward sustainable industries and habitat
28 futures.

The Siuslaw River historically was the channel that moved logs from some of
the heaviest logged forests in the west. Early settlers had drained, ditched, and
diked riverside lowlands for farm plots. This same river had one of the largest
populations of returning Chinook salmon and Lamprey eels in the lower 48.
How could all of these activities work together and maintain the health of
spawning habitat? That was the question that we asked everyone.

Fascinating new metrics for measuring habitat health are being investigated.
Mark your calendars now, so you do not miss this exciting search for a
sustainable Siuslaw.

The Clark Fork River watershed is huge; 26,000 square miles of Idaho and
Montana are drained into the river that feeds Lake Pend Oreille and the Pend {
Oreille River into Washington then flows north to meet the Columbia Riverin [
British Columbia. Tri-State Water Quality Council has gathered groups from
the Blackfoot, Bitterroot, and Flathead Rivers that are working in their own
sub-watersheds, to make the entire river system better.

You will meet one rancher who bought 2,000 acres for conservation. An
artesian spring on the land had been degraded through unwise grazing
practices. That spring runs clear and cool again and the adjacent wetland is
healthy and full of wildlife. Reserve a seat on October 17 to see how this far-
flung partnership works to return habitat for trout and a flyway stop over for
migrating birds.
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Ul Paradise Creek Project to
Assess Conservation Measures

US Department of Agriculture Secretary Ann M. Veneman
announced that the University of Idaho was awarded a
~ $640,000 three-year grant to study the effectiveness of
conservation practices to protect water quality in the Paradise
Creek Watershed. Paradise Creek is in Latah County and runs
through Moscow and the University of Idaho campus. This
was one of only four projects funded nationally through the
Conservation Effects Assessment Project (CEAP). The other
three projects funded by this competitive program are in Iowa,
Ohio, and Utah. “These four funded projects will expand
the scope of USDA’s efforts to understand how conservation
practices affect water quality in agricultural watersheds,”
Veneman said.
This project was written and is led by environmental water
quality engineer Jan Boll. Boll has focused his research
efforts on Paradise Creek since joining the University of
Idaho faculty in 1996. Other investigators on the grant are
J. D. Wulfhorst and Murat Isik, both assistant professors in Agricultural Economics and Rural Sociology, and Bob Mahler,
professor and water quality coordinator in Soil Science. The Palouse-Clearwater Environmental Institute (PCEI), Latah
Soil and Water Conservation District, and USDA-Natural Resources Conservation Service (NRCS) are major partners in
this effort.
Through CEAP, USDA will study the environmental benefits of conservation
practices implemented through the following 2002 Farm Bill programs:

¢ Environmental Quality Incentives Program (EQIP)

& Wetlands Reserve Program (WRP)

¢ Wildlife Habitat Incentives Program (WHIP)

& Conservation Reserve Program (CRP)

¢ Conservation Security Program (CSP)

& Conservation Technical Assistance (CTA)
CEAP is composed of two basic parts: a nationwide assessment of
conservation benefits and more in-depth studies of these benefits as they
directly impact the watershed selected for each study. , 3
“This grant awarded to Dr. Boll at the University of Idaho by the USDA - 2
Cooperative State Research, Education, and Extension Service (CSREES) is a vital part of the watershed component
of the USDA Conservation Effects Assessment Project,” said Dr. Mike O’Neill, National Program Leader for Water
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Dryland Farms:
Factors Affecting Conservation Decisions

One of the most effective ways to improve the quality of water in the USA is to prevent Levels of importance in
the loss of soil via erosional processes on the landscape. Soil that is removed from the conservation decisions
landscape often ends up in surface waters including streams and lakes. The suspended Gastof Implomentatian of practices

soil particles in water bodies can: (1) reduce the clarity of water, (2) add nutrients to water
that may promote eutrophication, or (3) settle in the steam-bed which results in clogged
waterways and reservoirs. Every year billions of taxpayer dollars are spent on dredging
to keep shipping channels open. Many of these water quality problems can be reduced by
simply implementing programs that keep soil where it belongs — on the landscape. ! S
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In last month’s PNWWWATER UPDATE (#109) we started to present survey data T
collected from 425+ farmers in the 15 to 30 inch annual precipitation zone of northern tmportant  imporiant tmportant
Idaho and eastern Washington. This survey was undertaken as part of a USDA-
Conservation Effectiveness Assessment Program (CEAP) grant received by a team of Cost ofmalntalning practices

University of Idaho researchers led by Dr. Jan Boll. Last month we presented data about
grower perceptions of soil erosion, water quality, and associated conservation activities.

This UPDATE presents some of the early survey findings about the importance of 2
various factors contributing to on-farm conservation decisions. Eighty-five percent of &
the growers responding to this survey said that the costs of conservation practices were e

very important (37 percent) or important (48 percent) in their decision-making process L, T v S
for implementation. After initiating practices to protect soil and water, the costs of

maintaining the conservation practices were considered important (47 percent) or very Loss of soll qually
important (34 percent) by the vast majority of respondents. / =

Growers listed both soil quality and water quality stewardship as important factors that
led to the establishment and maintenance of conservation practices. Ninety-six percent 3
of survey respondents consider the potential loss of soil quality an important (31 percent) ||
or very important (65 percent) consideration in the implementation of conservation

=

s
practices. From the results of this survey it is apparent that growers in dryland areas of ».J‘_ e e
the Inland Pacific Northwest consider conservation practices key to maintaining soil Important impariant Important
quality.

Wt quly o
Water quality stewardship was also an important factor that affected a grower’s i i
willingness to implement conservation practices. Seventy-eight percent of survey o
respondents rated water quality stewardship important (30 percent) or very important (28
percent) when considering the implementation of conservation practices. =
It is not surprising that the two most important natural resources on the farm — soil =
and water are highly regarded. Consequently, growers in the rain-fed areas of eastern TR ———
‘Washington and northern Idaho have willingly implemented conservation practices to Important  Important Inporant
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Regional Extension Faculty Training

Extension educator training is part of the Pacific Northwest
(PNW) Water Quality Coordination program. In the past,
regional workshops have focused on water quality monitoring.
For the 2006 training a new approach was tried. Recently, many
grants and programs require multi-state and multi-discipline
proposals. Extension educators are often not able to respond to
these opportunities due to lack of resources and peer connections,
yet are dealing with the very issues that these grants seek to
address. It was decided that the training for 2006 would focus
on providing an opportunity for Extension educators in the
region to get together and participate with individuals that have
done multi-state projects in order to foster communication and
possibly create teams to continue work on regional projects and
themes.

Participants from all four PNW Land Grant Extension institutions were invited based on recommendations
from the principle investigators. Individual Extension educators that were recognized as dealing with multiple
programs such as [PM (Integrated Pest Management), water quality, SARE (Sustainable Agriculture Research
and Education), livestock, field crops, and urban horticulture and who may not have many opportunities for
workshops such as this were selected. About 30 participants were invited and were able to attend the workshop
held in late October at the University of Idaho campus in Moscow, ID.

Presenters at the workshop covered topics such as the PNW water issues survey, groundwater issues in the
PNW, surface water issues in the PNW, multi-state grant
opportunities, how to successfully work on multi-state
projects, group dynamics, and resources available for
these programs. Breakout sessions were split according
to groundwater and surface water issues that affect
programming at the local level and across disciplines. A
separate breakout group dealing with urban horticulture
and stormwater was formed after the surface water group
identified the need for this discipline to be separated from
the others.

Participation in the breakout sessions was excellent

with ideas and discussions continuing into mealtime.
Discussions included methods and plans to continne

the dialogs in future meetings of the various teams and
potentially developing proposals to fund these future
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Our 100* Update:

Using Surveys to Measure Public Attitudes and
Actions Taken to Enhance Our Water Resources

== — The land grant institutions in the Pacific Northwest

- . - (Northwest Indian College, Oregon State University,
] University of Alaska, University of Idaho, Washington

State University) mailed a water issues survey to 2,300
randomly selected residents of Alaska, Idaho, Oregon,
and Washington this month. The purpose of this survey is
to measure change in attitudes and actions taken toward
water resource issues in the region over the last five
years. This is a follow-up to a similar survey conducted
in the region exactly five years ago in 2002.

The 2002 survey found that residents of the region were particularly interested in three water resource topics:
(1) drinking water and human health, (2) watershed management, and (3) water conservation and managerment.
In 2002 the major issues associated with water resources were closely related to water quality; however, in the

last five years water quantity issues have become increasingly important.

The water issues survey provided us with a wealth of information about public attitudes toward water issues in
the Pacific Northwest. Even though differences were seen among states on some issnes, it is noteworthy that
there is much commonality in water attitudes among states. This commonality makes regional water educational

programming logical and efficient for Alaska, Idaho, Oregon, and Washington.
The key water issues identified by the public in 2002 were:

& The vast majority (over 90 percent) of survey respondents considered clean drinking water, clean

groundwater, and clean rivers very or extremely important issues in the re;
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The 2002 water issues survey achieved a return rate of
52.3 percent. Over 32 percent of survey respondents lived
in communities of more than 100,000 people. Conversely,
18 percent of respondents lived in towns with less than
7,000 people. Thirty-five percent of respondents had
lived in the Pacific Northwest all of their lives. Ninety-one percent of survey respondents were high school
graduates. Overall, the demographics of the survey respondents closely reflected the actual demographics of the
region. Becanse of this, the base line data collected in this survey conld then be used to determine priorities and,
in the future, gange educational progress in all phases of our water quality programming efforts.
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The Inland Empire:
Growers Make Water Quality a High Priority

Soilerosion rtes en myfarm fhave decreased Ty 2004 USDA-CSREES awarded the University of Idaho a three-year grant through
the Conservation Effectiveness Assessment Program (CEAP) to study the effectiveness
of conservation practices to protect water quality in the Paradise Creek Watershed of
northern Idaho, For the last three years under the leadership of University of Idaho
‘Water Scientist Jan Boll, this project has evaluated conservation practices in this small
— 1| watershed on a field by field basis. However, an important objective associated with
gy Degree e stongy . U118 Projectis the ability to scale-up the findings from the Paradise Creek Watershed to
Disagree asee the entire 15 to 25 inch annual precipitation cropping zone in eastern Washington and
northern Idaho. As part of this scale-up effort the rural sociologist at the University of
Idaho associated with this project, J. D. Wulfhorst, led a survey effort to determine the
viability of conservation practices in the wider region to protect soil and water quality
while maintaining agriculture as a sustainable system.

Over 423 randomly selected growers in eastern Washing ton and northern Idaho
|| completed surveys as part of this scale-up study in early 2007. This PNW WATER
|| UPDATE presents some of the early survey findings. Over 75 percent of the growers in
eastern Washington and northern Idaho completing this survey indicated that they were
Dl Deere Aome Sy on farm owner/operators. Nineteen, 36 and 23 percent of the growers described their
overall farming practices for crops other than grass seed as no-till, conservation tillage
and conventional tillage, respectively. Compared to the early 1970s when virtually all
Water qualtynmywatershed has vt orowers described themselves as using primarily conventional tillage, three quarters of
. operations have changed farming practices to prevent soil erosion and improve water
1 [ quality.

The survey asked growers about their farming practices, the types of people that have
the most influence on their operations (i.e., neighbors, conservation districts, Extension,
etc.), factors important in their conservation decisions, preferred conservation options
o (i.e., programs: CRP, CSP, EQIP, etc), and the sustainability of their farming system. In
R *** this update we would like to share grower agreement and disagreement about survey
statements made about the state of soil erosion and water quality.

oy

Percent of Groveers

ol erasion rates in my watershed have decreases

Percent of Growers

Percent of Growers

! romote eonsenafion afiiies A vast majority of growers (95 percent) in the 15 to 25 inch annual precipitation zone of
P eastern Washington and northern Idaho feel that soil erosion rates on their farms have
decreased over the last several years. From a watershed standpoint, 92 percent of growers
believe that soil erosion rates have decreased in their local watershed. Over 90 percent
s | believe that the reduced soil erosion has improved water quality in their watershed.

The acknowledged reduction in soil erosion rates and improvement in water quality has

Percent of Growers

Suongh - pisege | g Syongy however, come with economic and time commitment prices. Over 60 percent of growers
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CEAP Survey Results:
Incentives to Conserve Soil and Water Resources

Federal cost-share programs have provided agricultural Satisfaction with Cost-Share Programs
producers with the financial incentives necessary to reduce

soil erosion and improve water quality throughout the USA
over the last 40 years. In the last two months we have used
PNWWWATER UPDATES (#1090, #111) to present survey
data collected from 425+ farmers in the 15 to 30 inch annual
precipitation zone of northern Idaho and eastern Washington.
This survey was undertaken as part of a USDA-Conservation
Effectiveness Assessment Program (CEAP) grant received by
a teamn of University of Idaho researchers led by Drs. Jan Boll
and J. D. Wulfhorst. In the last two months we have presented
data about grower perceptions of soil erosion and water quality
and the importance of various factors contributing to on-farm

% satisfied

CRP csp EQIP
conservation decisions. In this issue we will focus on incentives for conservation of soil and water resources.

Conservation practices can have a significant revenue impact on farm operations. Farmers in eastern Washington and
northern Idaho indicated that they overwhelmingly liked (76 percent) conservation incentives that reward producers’
Cost-Share Programs: stewardship practices. Almost two-thirds (65 percent) of producers indicated a
M1 watersherts oqual funding preference for practices or structures that they voluntarily put into place to protect
st soil and water resources. Producers were less excited about three common federal
cost-ghare programs (CRP, CSP, EQIP) that are available to many in the region.

*  The Conservation Reserve Program (CRP) is a program designed to retire highly
erodible and environmentally sensitive cropland from production for a period

Strongly Agrse
7

of ten to 15 years. Land enrolled in this program is usually seeded to grasses or
trees to reduce erosion, water pollution, and control the supply of agricultural
it commodities on the market. CRP payments give participants a stable source of
e income, and in theory (with reduced acreage) the market price of commodities
Target F"“h'es""r:;;”; 'S::;;“Eﬂs increases. Forty-two percent of producers indicated that they liked CRP.
Sﬁromi;;y%‘aree 2% pisagree  Conversely, 24 percent of survey respondents did not like the program. This

15%

program is particularly unpopular with producers that depend on leases because
of the land base reduction. For instance, in Whitman county about 25 percent of
the agricultural land is in CRP.

‘The Conservation Security Program (CSP) is a green payment program that
rewards producers for good stewardship. CSP is considered to be compatible with
‘World Trade Organization (WTO) agreements and agricultural subsidies. The
program is designed to recognize and reward producers who have conservation

practices/structures in place, and to encourage less conservation-oriented

A;‘“’f;f producers with financial incentives and technical assistance. This program can
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Priority Water Issues in the Pacific Northwest

The Pacific Northwest Water Quality team just completed our
second survey (the first was in 2002) to document public awareness,
aptitudes, attitudes, and actions taken toward water resource issues
in Alaska, Idaho, Oregon, and Washington. This mail-based survey
was completed by 1,012 of the 1,800 residents who were randomly
chosen to take part in this effort. We were especially interested

in how people prioritized water resource issues in the region.
Consequently, this update shares information about importance
people place on 10 different water resource issves in the region,
[tis interesting to note that residents of Alaska, Idaho, Oregon,
and Washington share very similar views when prioritizing water
resource issues.

As part of the water attitude portion of the 2007 survey, residents

were asked about 10 specific regional water issues. Respondents were asked to label each water issue as not important,
somewhat important, very important, extremely important, or having no opinion. The sampling error of the survey was

+/- 3 percent.

When the very imporfant and extremely importari responses were added together a majority of respondents in 2007
considered nine of the ten issues as having kigh priority and will be described as such throughout this newsletter. Over 90
percent of the respondents considered clean drinking water, clean rivers, and clean groundwater as high priority (Table 1).
Seventy-seven percent of the 2007 respondents indicated that having enough water for agriculture was high priority

despite the fact that over 85 percent of Pacific Northwest residents live in urban

areas.,

Table 1. The percent of survey respondents living in Alaska, Idaho, Oregon, and Washington that ranked the following

issues as very or extremely important in 2002 and 2007.

Issue Very or extremely important
2007 2002 Change

%o

Clean drinking water 99 99 =

Clean rivers 94 94 -

Clean groundwater 93 93 --

Water for agriculture T 84

Prevention of salmon extinction 74 60

Loss of wetlands (wildlife habitat) 73 69

‘Watershed restoration 72 68

Water for power generation 71 72

‘Water for economic development 635 70

‘Water for recreation 49 58
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Residents Work to Improve Water Resources

The Pacific Northwest Water Guality team just completed
our second survey (the first was in 2002) to document
public awareness, aptitndes, attitudes, and actions taken
toward water resource issues in Alaska, Idaho, Oregon, and o
Washington. This mail-based survey was completed by 1,012
of the 1,800 residents who were randomly chosen to take part
in this effort. We were especially interested in how people
have responded to water quantity and water quality issues

in the region over the last five years. Consequently, this
update shares information about actions people have taken to
mitigate water quality and quantity concerns in the region.

Addressing Water Quantity Issues

The majority of Pacific Northwest residents have taken
action to address water quantity issues during the last five
years. Based on the 2007 Water Issues Survey, almost 59

percent of residents indicated that they bought or installed a water saving device in their primary residence. This is an
impressive result considering that many people had already installed water saving devices prior to 2002,

Forty-six percent of respondents have changed the way they water their vards. Some planted plantings that require less
water in their landscapes, while others installed drip irrigation systems. Many people just simply changed when and how
often they water their landscaping to improve water use efficiency. Almost 43 percent of residents reported changes in
how water is used in the home. Almost one-third of residents reported that they have changed how their motor vehicle is

washed, resulting in a net savings of water.

The following are actions taken by Pacific Northwest residents in the last five years to address water quantity issues.

Home water quantity action

Percent doing

Bought or installed a water-saving appliance or device

Changed the way the yard is landscaped; when and how often it is watered
Changed how water is used in the home

Changed how vehicle is washed

No actions taken

39
46
43
30
18

Less than 18 percent of the region’s residents reported that they took no actions to address water quantity concerns in the
region. [tis promising that over four out of five residents of Alaska, Idaho, Oregon, and Washington have proactively

addressed water quantity issues since 2002.
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Graduate Students Partner with OSU Extension to
Answer Groundwater Management Questions

The OSU Extension Service Well Water program recently
partnered with three Oregon State University graduate
students to answer some critical questions in the Southern
Willamette Valley Groundwater Management Area.
These students weren’t from academic departments with
traditional Extension ties: two were in Geosciences and
one in Anthropology. Here is the story of how these
students integrated Extension outreach into their research
and how their research helped in the development of
groundwater protection policy.

Elevated groundwater nitrate concentrations in the
Southern Willamette Valley led the Oregon Department of
Environmental Quality (ODEQ) to declare a Groundwater
Management Area (GWMA) in Spring 2004. The

OSU Extension Service Well Water Program partnered

with ODEQ and other agencies to support the GMWA Graduate student, Glenn Mutti, answers questions on his project § poster
Stakeholders’ Committee in the development of the presentation.
GWMA action plan.

Early in the process questions arose that were beyond the scope of the GWMA project team. The basic questions were:
(1) What would it take to motivate residents to adopt recommended changes to reduce nitrate entering groundwater;
and (2) When and where should nitrate be measured to show whether the situation is improving. Because the Extension
‘Well Water Program is based on the OSU campus, the fortuitous serendipity of graduate students looking for projects
and research questions needing answers occurred—three times!

Irene Rolston, a master’s student in Applied Anthropology, interviewed agricultural producers exploring their
perceptions about using water quality protection practices. Concerns about economic viability tend to drive the
decisions of agricultural producers in this area and appear to amplify the perception of risks associated with
management changes. Based on this information, the GWMA team is incorporating economics as well as water quality
protection when making “best management practice” recommendations.

Two Geology master’s students, Jeremy Craner and Glenn Mutti (Mutti also double majored in Water Resources
Science), worked on the complex issues associated with long-term monitoring of nitrate in the Southem Willamette
Valley. Both students developed numerical models that can eventually be linked to show the movement of groundwater
nitrate under different land-use and management scenarios, With this information researchers can predict where and
when they would expect to see changes resulting from actions taken.

Mutti’s nitrate loading model indicates that implementing agricultural groundwater protection management practices
is a more effective agent for reduced nitrate leaching than land-use change alone. Together, land-use change and the

‘WASHINGTON STATE
TR Oreggnstate UAF
UNIVERSITY OF ALASKA' #‘(ﬂ, ‘7%,
FAIRBANK i%e 7@
Universi
of |dah(§y —_—

_Applyr'ng kn.ow.ledge fo improve water quality
Pacific Northwest

(—/ Regional Water Program
A

A Partnership of USDA CSREES
& Land Grant Colleges and Universities

Regional Survey Results:

survey was +/- 4 percent.
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Information Sources and Learning Opportunities

A 50-question survey was developed by the Pacific Northwest
Water Quality Team to document public awareness, aptitudes,
attitudes, and actions taken toward water resource issues in
Alaska, Idaho, Oregon, and Washington. This statistically
designed survey was administered by mail to over 1,800
residents in the region in 2002 and 2007, We achieved a response
4 rate of over 50 percent in both years. The sampling error of this

This newsletter highlights information we obtained on sources
of water resource information used by the region’s citizens and
their preferred types of learning opportunities to address their
information and education needs. We are presenting the data
from both the 2007 and 2002 surveys below.

Based on the 2007 survey data, newspapers and television are the most frequently cited sources of water information by
citizens of Alaska, Idaho, Oregon, and Washington (Table 1). Environmental agencies (47 percent) and environmental
groups (41 percent) have provided almost half of adults in the region with water resources information in the last few
years, Conversely, Extension, universities, the Internet and public schools have a much lower reach. Compared to

the 2002 water issues survey results, except for the Internet, all information sources are being used less frequently for
information about water by the public in Alaska, Idaho, Oregon, and Washington. In this five-year reporting period

(2002-2007) the Internet’s reach has increased from 15 to 20 percent of the public.

Table 1. The percent of survey respondents living in Alaska, Idaho, Oregon, and Washington that have received water

resource information from the following sources in 2002 and 2007.

Information source Percent citing
2007 2002 Change
%o

Newspapers 65 68 -3
Television 56 59 -3
Municipal government 51 NA -
Environmental agencies (government) 47 51 -4
Environmental groups (citizen groups) 41 46 -5
Extension Service 25 28 -3
Universities 24 25 -1
Internet 20 13 +5
Schools (elementary and secondary) 18 20 -1
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Urban Water Resources Directory

Progress and growth are by-words of our modern world.

| However, urbanizing landscapes are replacing agricultural
What can VOU dD to hEIP lands and forests resulting in lost wildlife habitat and
prevent water pollution?

deteriorating water quality. Rapid development surpassing
infrastructure completion can cause stormwater runoff that
pollutes streams, further endangering wildlife habitat. In many
areas of the Northwest, streams run through properties adding
charm and value to the home as well as responsibility for the
homeowner. These are but a few of the issues facing the 21
Century Cooperative Extension. The traditional constituency of
agricultural producers remains the priority in large areas of the
region. However, cities keep growing, pushing out into former
agricultural lands, changing the face of the land, and broadening
the scope of Extension’s educational demands and opportunities.

Low Impact Development strategies, when incorporated into

| community development planning, reduces runoff by causing

stormwater to infiltrate into the soils allowing time for filtering

| and cooling before the runoff enters streams and rivers. Many
jurisdictions in rainy, temperate areas in coastal Washington and
Oregon are including provisions in ordinances for using these

strategies in new construction. Rain gardens and other infiltrative strategy information may be obtained through

Master Gardeners and Water Resource faculty in these areas.

Photo courtesy of US EB4

4-H programs, devised to interest the urban youth, are offered in metropolitan counties in the region. Some
clubs form around urban gardening projects that provide entrepreneurial training or infuse community service
principles as youth grow vegetables in low-income neighborhoods. Several counties in the region have
instituted after school programs with forestry as the basis for learning. Learning about water quality monitoring,
in-stream flows, and revegetation of degraded streambanks empowers the youth and helps to protect and restore
urbanizing watersheds. The important relationship of forest heath and economics is a dominant factor for
families residing in a community surrounded by forest. More heavily populated areas offer computer and other
technology training to high school youth to ready them for the world of business.

Water Resources Education for Real Estate Professionals provides real estate professionals and assessors a
background in water resoutce issues. The knowledge gained through these classes helps the developer make
better-informed decisions while planning new construction. The classes provide real estate professionals
environmental stewardship and water quality information to pass along to their clients.
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The Power of Watershed Education Networks

In the communities of the Pacific Northwest there are numerons
organizations providing environmental education to meet their
own specific objectives. To prevent duplication of efforts and
more effectively educate the region’s residents, who are the

key to protecting and improving water quality, environmental
education networks have been established in some areas. In a
2006 survey of environmental educators conducted by the Puget
Sound Action Team, it was found that increased coordination
and collaboration between organizations is strongly desired in
areas where networks do not currently exist. Washington State
University has been a key player in the establishment and support
of some of these networks and have found that these networks
are successfully increasing the effectiveness of environmental
education efforts.

These formalized networks have participation from non-profit organizations, government agencies, school
teachers, and businesses. Networks have provided collaboration, coordination, and synergy amongst the diverse
groups providing outreach. Goals of these network groups typically include:

& Preventing duplication

4 Providing consistent messages to the public

& Fostering collaborative efforts

4 Ensuring that key andiences are reached

¢ Educating network participants on specific issues or education strategies

4 Providing meaningful evaluation of programs

& Increasing responsiveness to emerging issues

Specific examples of projects that networks have established include: localized guides for teachers about the
range of local environmental education programs available for their classes; online calendars of programs and
activities for the public; teacher training programs and student surmmits; a weekly newspaper column; a regional
newsletter; and a peer reviewed slide show on the water quality issues and homeowner solutions in Hood
Canal. In Hood Canal, two exotic species of tunicates were recently discovered and the “Hood Canal Watershed
Education Network™ took quick action. They organized a training for divers, as well as themselves, to learn how
to identify the exotic species of tunicates and what actions should be done to report them. The best educational
materials and brochures were ascertained, which were subsequently used be many of the educators to educate
people at events they were involved with.

Some of the networks have established an annual planning meeting where participants discuss their
organization's planned and potential activities for the coming year. These annual meetings have greatly
increased the amount of collaboration and reduced duplication of programs. They have also inspired efforts that
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Summer Regional Meeting:
Climate Change in Alaska

The Pacific Northwest Regional Water Quality meeting in
September 2007 was held at Denali National Park, Alaska.
Part of the program was a presentation by Dr. Dan White,
Director, Institute of Northern Engineering, University of
Alaska Fairbanks. His presentation was on the effects of
climate change in the Arctic. The following are high points
of his presentation.

Within the instrumental record for the Arctic, surface

air temperature has increased, warming 0.6°C since the
early 20" century, with the 20" century believed to be the
warmest in the past 400 years. On average, Alaska has
shown warming on both an annual and seasonal basis, with
the exception of the fall season. A change in temperature -
could affect the winter frost depth, period of snow cover, form of precipitation (rain vs. snow), and permafrost
condition, all with significant impacts on the water resources.

Precipitation is difficult to measure in the Arctic and complex to predict. Arctic precipitation has generally
increased by 1 percent per decade over the last century. While precipitation has increased, the summer surface
water balance (precipitation minus potential evapotranspiration, or P-PET) has decreased for Alaska’s North
Slope and interior regions since 1960. Winter precipitation has increased since the 1970s, and arctic winter
precipitation is projected to increase with continuing climate change.

Permafrost warming, degradation, and disappearance are of particular importance to hydrology and water
resources in cold regions. Multiple studies report trends of increasing permafrost temperatures in the Arctic and
sub-Arctic. In Alaska, the changes are attributed to both increased temperature as well as the insulating effect
of greater winter snow depth. Permafrost degradation resulting from continned temperature increases may have
important implications for the distribution of water over land. In regions of discontinuous permafrost, thawing
permafrost is associated with the loss of surface water as previously perched surface water drain to deeper
aquifers. Such behavior has been observed in Siberia and the Seward Peninsula of Alaska.

Ecosystem changes resulting from climate change have also been observed and recorded, with many more
anticipated. A longer growing season favors a possible northward expansion of agriculture, as well as northward
shifts in natural plants and animals. Some observed land cover changes include the expansion of shrubs in the
tundra, and a northward drift of the arctic tree line.

In the end, incremental changes in the water cycle are adding up. Many changes are consistent with those
expected from a changing climate. The impacts of the changes on people and livelihoods could be dramatic as
the water cycle undergoes significant, and potentially long-term changes. Lakes that drain, for example, due to
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University of Idaho:
Graduate Students Conduct Biological
Assessments of Streams

Biological monitoring has become the preferred method of determining water
quality in streams and rivers. The specific biological indicator used in streams
is often the macroinvertebrate. Freshwater macroinvertebrates, commonly
called benthos, are very small (starting at about the size of a pin point) animals
that do not have backbones. These animals live on debris, rocks, sediment,
aquatic plants and logs in streams during part of their life cycle. Benthic
macroinvertebrates include worms, snails, stoneflies, mayflies, and caddisflies.

Since benthos are not capable of moving very far, they can provide reliable
information on water quality within a stream. Benthos represent a large and
diverse group of aquatic animals which possess a wide range of tolerance
to pollutants including sediments, metals and nutrients. Consequently, by
determining the numbers and types of benthos in a stream, scientists can
determine existing water quality conditions.

Idaho Assessments Macroinvertebrates are used in 44
states as the main indicators of water
quality in streams. They are preferred
over fish, algae, and even chemical |
indicators for determining water
quality in streams because:

& Macroinvertebrates are found in all i) i md o
. ; R nvironmental Science graduate student McClure
Deia Sy aiar bodies from fhe most pristine. o, measuring the width and depth of a stream

Jim Ford Creek to the most degraded streams. channel.

& Macroinvertebrates are relatively
sedentary; managers can get site-specific information about local disturbances
or pollution input.

& There are many different species that have a wide range of tolerances and
responses to environmental conditions.

& Sampling procedures are well defined and accepted.

& Life stages are a year or more for insects and the sengitive instars will regspond
rapidly, while the overall community structure will change gradually to the
environmental disturbances.

& Taxonomic keys are available to help identify individual organisms.

& Sampling is relatively easy and inexpensive. Biomonitoring is also cheaper and
quicker than chemical analysis.
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Using Vegetated Buffers or Setbacks to Reduce
Fecal Coliform Bacteria Runoff from Dairy Pastures

For years, producers and water quality specialists have had concerns

B about fecal coliform bacteria runoff from dairy pastures into rivers and
estoaries. “Best Management Practices” (BMPs) have been developed to
reduce the transport of bacteria after manure application to pastures. Data
shows producers are making progress on reducing runoff into some rivers
throughout the Northwest.

A major practice to reduce possible impacts of manure application
on bacterial loading to waterways is a setback of the application area
from the body of water. However, while this seems like an obvious
recommendation to most, the distance of the setback and the benefits
gained in water quality are not that clear.

A number of studies have looked at the use of vegetative buffers or
Photo by Scott Baver, USDA-ARS. Used with setbacks to reduce bacterial movement. The studies show a variety of
permission. results at different distances, from 100 percent filtering to almost no
improvement, depending on the study. This is further complicated by differences in bacterial loading, soil conditions,
microbial die off, rainfall intensity and amount, sunlight, and vegetation and soil organic matter.

A research project was conducted recently in Tillamook County, Oregon to help understand the fecal coliform bacteria
removal efficiencies of grass buffers of various sizes. This project involved the work and ideas of many, but was led by
Dr. Tim Sullivan with E&S Environmental in cooperation with Oregon State University. The main concept tested the
theory that for every incremental increase in buffer width, there should be a decrease in bacterial movement. Obviously,
increasing the buffer width has major economic implications to the forage production on the farm so there is a cost/benefit
relationship to the producer and to the environment, These researchers set out to determine the edge of field buffer widths
that would simultaneously protect water quality and require the smallest loss of forage land.

The study consisted of 18 treatment plots, each 45 feet wide and 100 feet long. The plots had grass growing on them and
were setup to test buffer widths of 0, 3, 10, 25, 50, and 80 feet. These
plots had not received manure for several years and were sloped with a.
gentle slope (3.8 percent) and a moderate slope (7.0 percent). Treatment
plots were isolated from one another by ditches. At the lower end of each
plot was a sampling device that captured surface runoff and shallow soil
water movement through each plot. The project was conducted over 9
major storm events during a two year period. Manure was applied prior
to aforecasted major storm event at different distances from the sampling
device, simulating different manure setbacks. During the first storm, no
manure was applied to test the sampling devices and monitor background
bacterial information.

Results from experimental treatment plots during nine rainstorms
indicated that only 10 percent of the runoff samples had bacteria
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Studying Arid Watershed Management
in the Pacific Northwest

Mays and Jensen are watersheds in the transition zone where central Oregon
becomes basin-and-range country and the human population drops from sparse

to almost nonexistent. Itis an area that gets less than 13 inches of precipitation a
year, forcing even drought-adapted plants to battle for moisture. Western juniper
has spent the last century creeping down from these hilltops and expanding across
the range where it is often victorious in the high-stakes competition for water.

Oregon State University and Bureao of Land Management scientists are
comparing the two watersheds to see how much water the juniper trees are using.
The scientists chose Mays and Jensen because the two watersheds have so much
in commeon. Both are similar in topography and size—about 260 acres each.
‘When the study began in the 1990s, both were covered with juniper, some spiky
and scraggly and some towering and regal. Between the trees were patches of
sagebrush and clumps of grasses, many of them dead or dying,

In 2008, after 12 years of study, the researchers removed 90 percent of the juniper
growing in Mays while leaving Jensen untouched. The cut opened up the Mays
landscape, exposing the hills and valleys; trees greater than 130 years old were left
standing on the rocky ridge lines.

Soon after the trees came down, Tim Deboodt, an OSU Extension range
management specialist, began measuring a change in the depth to groundwater
in Mays. The spring in the Mays watershed began registering a significantly
increased flow after the cut. Into the late summer, the Mays spring continued to
flow at a higher rate compared to the spring in Jensen and compared to previous 2

years’ flow data before the cut. In April 2007, Deboodt measured the Mays spring’s flow at about 40 gallons per minute;
the Jensen spring, less than a half mile away in the uncut watershed, was running at about 14 gallons per minute.

s iy

Juniper inhibits the soil from retaining and holding water, so there is less groundwater available throughout the growing
season. With its wide-reaching roots that can extend more than 40 feet from the tree, and a canopy that can stop more than
half of all precipitation from reaching the ground, juniper dominates the landscape where it invades.

“It’s not uncommon to see a landscape of nothing but trees with bare ground in between trunks,” said Deboodt. “The
situation leads to increased erosion from storm events and an inability of the land to soak up precipitation for later use.”
“The new vegetation coming up in the Mays watershed is capturing precipitation and giving it time to infiltrate into the
80il,” said Deboodt. “If we can get water into the soil higher in the watershed, we decreagse the chance that soil will wash
away in the lower reach, and we save water that can be used by plants and animals later in the season when it’s really
needed.”

Overgrazing, fire control, and favorable climatic conditions during the late 1800s and early 1900s are largely responsible
for the rampant encroachment of western juniper, which increased ten-fold during the twentieth century, according to

Deboodt.
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INRA Water Resources Consortium:
Connecting Water Programs in the PNW

The Inland Northwest Research Alliance (INRA), located in Idaho Falls,
Idaho, represents a consortium of eight universities in the Pacific Northwest
working in cooperation with the US Department of Energy to provide
businesses, industries, government agencies, and students with collaborative
education and research resources in subsurface science, carbon sequestration,
and water resources. INRA consists of the University of Idaho, Idaho State
University, Boise State University, the University of Montana, Montana
State University, Utah State University, Washington State University, and
the University of Alaska Fairbanks. The organization was formed, among
other reasons, so that a single point of contact can connect interested parties
to the educational resources of one or all of the member schools. The INRA
mission is to provide the organizational structure to develop and administer
multi-institutional and multi-disciplinary research and education programs;
collaborate on research and educational programs with federal laboratories,
academic, and government partners; contribute to member institutions
education and retention of scientists and engineers in the Inland Northwest;
and promote regional economic development by building collaborative
programs regionally relevant to the member institutions.

Recent activities include the INRA sponsored “Northwest Water Policy and = e e ental historian
Law Symposium™ and the “2006 Environmental and Subsurface Science addresses the Environmental Subsurface Science
Symposium.” The Northwest Water Policy and Law Symposium was Symposium.

designed to explore solutions to three water policy issues that challenge

the Northwest: 1) surface water/groundwater interactions, 2) failing water infrastructures, and 3) conflicting

land- and water-use laws. The 6™ annual Environmental and Subsurface Science Symposium showcased current
research activities broadly related to understanding the science, policy, and educational issues related to subsurface
contamination and clean-up.

Anew INRA Water Resources Research Consortium initiative aimed at creating a multi-institutional interdisciplinary
Research and Education Program to understand and manage water shortages has recently been formed. Water
shortages are caused by complex interactions between climate variability, ecosystem processes, and increased
demand from human activities. In the semi-arid region of the northwestern United States, water availability during
drought periods has already reached crisis levels and the problems are expected to intensify as the effects of global
climate change and population growth continue to alter water supply and demand patterns. Many of the issues are
critical to this region because hydropower, agriculture, navigation, fish and wildlife survival, water supply, tourism,
environmental protection, and water-based recreation are vital to state economies and our way of life. Droughts that
trigger drastic measures such as water rationing affect all of these uses, with significant impacts on state and regional
economies.
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