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Introduction:

A Vibrant and Changing Countryside

Rura Americans are no strangersto
technologica change. From the days of turn-
pikes, canas, and railroads to the develop-
ment of modern trucking and shipping, ad-
vances in transportation have repestedly re-
meade the countryside by connecting it to ever-
larger national and international markets.
Steady advances in farming methods and
equipment have spurred some of the mogt
impressve gains in productivity any industry
hasever achieved. Televison and motion pic-
tures have enabled rurd populations to par-
ticipate in the Nation's political and cultura
life. And the automobile and interstate high-
ways have given them new persona freedom
while profoundly shaping how they live, work,
and play.

Now we arein themidst of arevolu-
tion in information technology. Is rural
America playing arole in this new period of
invention, too? This report offers 10 case
studies that begin to answer that question. It
describes how peoplein isolated regions are
finding ways to connect to new information
networks, both for their socia and their eco-
nomic advancement; how they areusng mod-
ern information tools to manage their re-
sources — natural and human — more ef-
fectively; how tdemedicine is improving the



quaity and timdlinessof their hedth care; how
educatorsarerefining disancelearning meth-
ods to bring better educationa opportunities
to people who cannot attend traditional
classes on college campuses; and how people
are usng new technologies to make the arts,
which we sometimes assume are the exclu-
Sve province of cities, more avallablein out-
of-the-way places.

The projectsdescribed here, al sup-
ported by grants from the Technology Op-
portunities Program (TOP), paint a picture
of arurd Americathat isvibrant and chang-
ing, yet esger to preserve its heritage. But
thesearenot soriesfor rurd Americansaone.
The cregtive ideas, hard work, and experi-
ences of the many people who have partici-
pated in these projects contain lessons that
should prove ussful to anyone interested in
using information technologies to hep com-
munities saize control of their own futuresand
enrich the lives of their people.



Seba Dalkail Boarding School

Navajo Nation

I. Making the Connection

In the span of less than a decade, the
Internet has become ubiquitous; many
Americans now take it for granted. Not only
are we using regular telephone linesin
record numbers for email and web surfing,
but high-speed connections are becoming
increasingly commonplace in workplaces,
schooals, libraries and even in a growing
number of homes. Asa result, it is easy to
forget that in some places, basic connectiv-
ity — the ability to get online at tolerable
cost — still represents a substantial barrier
to joining the information society.

Two projects supported by TOP demon-
strate how isolated communities are sur-
mounting numerous barriers and getting
online. In the sprawling Navajo Nation,
where many families lack even basic tele-
phone service, local tribal governments are
using satellite connections to connect with
the outside world. Though the systemiis still
new, people already are beginning to
explore new opportunities for improved
lifestyles, increased efficiency, economic
advancement, and stronger self-govern-
ment. Meanwhile, in the rural town of
Mayville, North Dakota, a state university
isworking with local leadersto establish a
homegrown technology industry — and
thereby hoping to halt a long economic
decline produced by the continuing exodus
of people from farms. Their experience
illustrates how a complex mix of infrastruc-
ture, education, and community support
help determine the success of modern
technology ventures.

The Navajo Nation
Goes Online

The next timeyou fed bad about your
commute to work, consider 1sabelle Walker.
Like many people who live in rurd aress, she
has more than one job. And until recently, that
meant she had to spend a lot of time on the
road. Asadidtrict leader for three local chap-
ters of the Navgjo Nation, shetypically had to
drive 150 milesround-trip every other day from
her home near Flagstaff, Arizona, to the West-
ern Navgjo Agency, a regional government
headquarters, in Tuba City. On other days, usu-
ally about twice aweek, her jobsasvice presi-
dent of the Bird Spring chapter of the nation
and as a health board representative to Indian
Hedlth Services required her to travel al the
way to Window Rock, the Navgo Nation's
capital. That's about a400-mile round trip. All
indl, Walker was covering an exhausting 1,200
miles each week.

By last year, the seemingly endless
road time was starting to wear thin. Too often,
she had trouble getting home to her family in
time for dinner. People on her 60-person staff
at aregional office of the nation’s socia ser-
vices agency were complaining about her long
absences (at one point, she went amonth with-
out making it to astaff meeting). And theres-
dents of the Bird Spring chapter, who had voted
her in as their vice president, were growing
impatient too. “ People were starting to ask, * If
you're never here, why should we éect you?”
sherecals.



Fortunately, Walker’'s life as a commuter
improved consderably last fal, when the Navgo
Nation's 110 local chapters came online. Now, she
could email documents she once had to spend hours
hand-delivering to government offices in Tuba City
and Window Rock. Her weekly commute dropped
to 500 miles — till high by the standards of city-
dwdlers, but not unusua for somebody living in the
wide-open spaces of Navajo country. Liberated from
many hours in her car, she could spend more time
with her family, and concentrate more on her main
job—managing a group home for youth. “With
today’ s technology, it makes no sense to drive those
distances,” she says.

Thismay not sound particularly exotictothe
growing number of Americans who have come to
take the Internet, email and even telecommuting for
granted. But Walker’'s story represents a break-
through for the Navajo Nation, where many families
lack even basic telephone service, and Internet con-
nections are extremely rare. Where there is a will,
the Navagjo experience suggests, there is a techno-
logical way to bring even areas with minima infra-
structure into the Internet era.

Surprising Progress

It is hard to imagine a place where the task
of providing Internet connections seems more daunt-
ing than the Navgo Nation. The nation's 200,000
residents are spread across 25,000 square miles of
high plateau in Arizona, New Mexico, Colorado, and
Utah. More than haf earn incomes below the pov-
erty level, and three out of four householdslack tele-
phones. In 1999, the Seba Dalkai Boarding School
described the challenges in stark terms when it ap-
plied for a grant from the Technology Opportunities
Program to connect five local chaptersin the 5,000-
square mile southwestern corner of the nation. “ There
are no cable televison services, no loca radio sta-
tions, no local televison gations and extremdly lim-
ited cellular phone services. The ratio of people to
residential phone numbersis 49 to one,” wrote offi-
cids from the school, which is based near Window,
Arizona. “Internet access. . . isprohibitively expen-

page 2

Networking the Land: Making the Connection

sive. Some triba ingtitutions on the western side of
the Navajo Nation’ s second largest city paid $17,400
per year for asingle, 56-kbps datalineto an Internet
access point. Institutions have waited two years for
the ingtallation of additiona services. The telecom-
munications infrastructure, especialy as it pertains
to smdll and isolated ingtitutions, is nonexistent.”

Despite such obstacles, change has come
faster than the school, or anybody else expected.
Soon after the school received a$475,000 TOP grant,
StarBand Communications, Inc., which is based in
McLean, Virginia, said it could connect al 110 loca
chapters, not just the five that had been targeted.
Project managers jumped at the offer, and last fall
StarBand, which says it offers the first “two-way,
aways-on satellite-ddlivered Internet access for the
consumer market,” installed persona computers con-
nected to 24-inch by 36-inch satellite receivers in
each chapter headquarters.

Almost overnight, the Navajo Nation was
online. The change came so quickly that officidshave
hardly had a chance to consider what to do with the
new technology. But as in other places, many indi-
viduals find plenty to do with their new connections.
A recent tour of the southern rim of the Navajo Na-
tion gives some clues about what impact Internet
connections are having.

A Tour of I solated Chapters

In Leupp, a chapter near the southwestern
corner of the nation, an old dam is failing, and gov-
ernment officias are worried that surrounding lands
will be undermined. RositaKelly used the Internet to
learn about sinkholes in Florida in hopes of demon-
strating to chapter residents they should not build in
the threatened areas. Kelly aso has started to col-
lect price quotes from construction companiesto build
anew sawage lagoon.

To the east of Leupp, alow, dome-shaped
structure painted adull red to match its surroundings
hugs the earth under the big Arizona sky. Thisisthe
Bird Springs chapter, which was the first chapter to
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get an Internet connection. Inside, receptionist Terri
Joe surfs the Internet during quiet times. Her favor-
ite website is collegeclub.com, where she has found
scholarship funds that paid for two years of study in
health and medical sciences at Northern Pioneer
College in Window, Arizona. On the day TOP vis-
ited her, she had just learned about two more schol-
arships that could help her achieve her goal of con-
tinuing her education a Northern Arizona Univer-
Sty in Flagstaff.

While chapters have Internet connections
primarily to conduct their own business, they wel-
come asteady stream of residents who want to check
their persona email or surf the web. Hank Willie,
who keepsthe system operating, has observed many
of these personal explorations — people looking for
truck parts, for medical information about their cattle
and sheep herds, for insurance, for job searches and
more. When hoof and mouth disease set off alarms
in Europe, Terri Joe helped the Bird Springs grazing
officid study up on the issue to advise loca shep-
herds. Willie has seen a number of young men use
the Internet to register with the Selective Service.

Still farther to the east, Cheryl Cheeiswork-
ing on aweb page designed to recount the history of
the Greasewood Springs chapter. Tonaya Anderson,

who works for the Office of Dine Youth, uses
Encarta to look up information for kids on subjects
such as ancient African civilizations. According to
Anderson, children from the chapter periodically use
the chapter’s computers to look up the meaning of
Navajo words they can’t understand. Anderson
hopesin her sparetimeto contact peopleintheKiowa
Tribe in Oklahoma, from which she is descended.

When TOP visited Greasewood Springs,
Barbara Cummings, the chapter’s community ser-
vices coordinator, was helping chapter president
Franklin Gishey look for an inexpensive tractor. Af-
ter five minutes online, shefound aused onefor sde
in Aberdeen, South Dakota, that appeared to meet
the chapter’s requirements and had an appealing
$15,000 asking price. Cummings ventures onto the
Internet frequently. She uses email to keep in touch
with two nephews who serve in the U.S. armed
forces; one is stationed on a U.S. warship and the
other isin Kosovo. But Cummings believesthe chap-
ter, which has just 1,260 residents, has a much big-
ger need for networking. Under a 1998 law known
asthe“Loca Governance Act,” the Navajo Nation
istransferring substantial powersto chapter govern-
ments, but the local entities first must demonstrate
that they have certain management capabilities. To
assume these responsibilities, chapter leaders and
staff will need training in everything from account-
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ing to how to levy taxes and tap outside sources of
funds, Cummings says. Noting how small and iso-
lated the community is, she adds that much of the
help will have to come from outside. The chapter is
making progress in finding such help: Northern Pio-
neer College is interested in using the new Internet
connection to offer electronic courses to people in
the community.

The View From Window Rock

Farther east, in Window Rock, Larry Noble
is one of the nation’s most avid Internet users. A
delegate to the Navgjo Nation Council from Steam-
boat, he maintains email relationships with numer-
ous Navgos who have moved away from the Na
tion, providing them alink to their native culture and
often helping them with their research. He says he
learns a great deal from these students in return.
Noble, a former sheep herder, says he has spent a
great ded of time on the Internet trying to under-
stand why Australian-grown wool sells at much
higher pricesthan wool from sheep raised in Navagjo
country. The reason, he has learned, is that Austra-
lian sheep are better nourished, and hence produce
higher quality wool. His studies have convinced
Noblethat the Navaj os have to clamp down on over-
grazing.

Asmore and more Navgjosgo online, Noble
believes, he will use email more. Indeed, he says, in
a nation where there are relatively few telephones,
and people with telephones often are away from
them, email may soon be the most important com-
munications medium, he says. “If | put email through
to a person I’'m trying to contact, | know I'll get a
better response,” he says. “With the telephone mes-
sage, | don't know if the message will get through.”

Together, these anecdotes suggest that the
Internet is starting to take hold in Navgo country.
But the Nation has along way to go beforeit isfully
wired. Many of those who have tasted the online
world want connections to their homes, and the few
who have experienced high-bandwidth connections
— Larry Noble uses the Nation's T-1 connection
from Window Rock — are eager to get high-speed
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service. Unfortunately, thelack of astrong telephone
network dowsthe spread of the technology, and the
unavailability of loca, dia-up accessin many aress
asoisabig barrier to expansion of Internet connec-
tions (Greasewood Springs Chapter President
Franklin Gishey tellsastory about how his son hooked
onto a Dreamcast video system to gain Internet ac-
cess — and rolled up a $600 telephone bill for one
month).

Next Steps

Still, the Nation's involvement with the
Internet is growing every day. The Gates Founda-
tion hasingtalled four new computerswith their own
satellite-based Internet connection in chapter houses.
And Kyril Casoyas, director of the origind TOP
grant, is exploring a number of other relatively low-
cost options that might increase connectivity in the
immediate future. The Greenstar Foundation, which
is based in Los Angeles, produces easy-to-install,
solar-powered community centersthat deliver elec-
tricity, pure water, health and education information
and awireless connection to villagesin the develop-
ing world, for instance. To support such centers,
Greenstar hel ps native peoplesrecord traditiona art,
music, photography, legends and storytelling for sde
over theInternet. The MIT MediaL aboratory, mean-
while, has produced “Lincos” or “Little Intelligent
Communities,” smilar packages that combine com-
puter science laboratories, telemedicine units,
videoconference centers, and information centers
with electronic trade features.

More robust Internet connections cannot
come fast enough for Norbert Nez, systems analyst
inthe Divison of Community Development. Nez says
local chapters have agrowing need for Internet ac-
cess. “Right now, information is what the chapters
need the most,” he says. Chapters aready need a
lot of information about national laws and policies,
he says, and they will need much more as they be-
come self-governing. In particular, they will need
up-to-date information about land usefor issuing per-
mits, planning, protecting archeological sites, laying
out roads and other infrastructure, and protecting
flood plains, forest areas and grazing lands. One
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chapter, Shiprock, aready is building its own data-
base of geographic information systems (GIS) data,
according to Nez, who says he hopes many more
will follow. Nez says he hopes Navajo people ulti-
mately “will be comfortable enough that technology
is transparent to them. Anywhere they go, if they
need information, they should be able to pull it off a
computer.”

Despite successes such asthe wiring of the
chapter houses, Nez admitsto feeling overwhelmed
a how far the Navgo Nation still hasto go to join
the information age. Much infrastructure remains
to be built, and lack of training remains a huge ob-
sacle. Indeed, he says, many Navgjostill don't have
astrong idea of all the things they might be able to
do with information technology. “Many people are
dill at the point they think it's more of a toy than
something they can put to business use,” he says.
“And a lot of time people are so overcome they
don’t even know what to ask.”

Stll, for the first time ever, a likely candi-
date for president of the Navajo Nation has estab-
lished his own website. And changesin the lives of
peoplelike Isabelle Walker, Barbara Cummingsand
Larry Noble suggest the nation has come a long
way in a short time. “We're getting there,” says
Noble. “It'sjust going to take some time.”

Contact Information:
Seba Dalkai Boarding
School, Inc.

Dr. Kyril Cdsoyas
9975 Chestnut Road
Flagstaff, AZ 86604

(520) 714-9422
(520) 714-9422 (fax)
kyrilcalsoyas@earthlink.net
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Mayville State Universit

A Technology Center

Takes Root on the Prairie

Hereisa“dot com” company that has
weathered the storm in the e-commerce busi-
nessjust fine: ComMark, Inc., aweb-services
firm based in Mayville, North Dakota.
Launched by two college professorsand astu-
dent in 1995, it now boasts 19 employees and
a hdf-million-dollar annua payroll. That may
not seem like much to high-tech hotbeds like
Palo Alto or Sesttle, but for Mayville, atown
of fewer than 2,000 people planted amid the
sprawling wheet, barley, and sugar beet farms
of the Red River Vdley, it is one of the most
promising economic developmentsin years—
proof that the “new economy” can benefit ru-
ral areas aswell as big cities and suburbs.

“Thisis our hope,” says Del Kesder,
principal of Mayville's high school. “You can
find good, high-paying jobs and till live in
North Dakota.”

ComMark’ s success, which hasgiven
Mayville a renewed sense of optimism after
years of decline in farm employment, demon-
strates how information technology could
changetheface of rural America. It aso shows,
however, that the promise of abusinessresur-
gence will remain unfulfilled unless commu-
nity leadersjoin forces, devel op asophisticated
understanding of the new economy and, per-
haps most important, put inalot of hardwork.

Mayville has good reason to nurture
new industry. A continuing revolution in farm-



ing technology has made six out of every seven North
Dakota farm jobs obsolete in the last two decades.
Congder just one innovation. The traditional seed-
planting device, for instance, was 12 feet wide, and
it planted crops at a three-miles-per-hour pace; but
newer versions seed swaths of land 60 feet wide at
seven miles per hour. Innovations like that have set
off an exodus from farms, which in turn has under-
cut what once was a healthy retail trade in towns
likeMayville. Half of thestoresthat lined Main Street
in the mid-1970s have vanished, and in recent years,
some North Dakotans have even questioned whether
the sate till can afford indtitutionslike Mayville State
University, aland grant college that trains about 750
students for careers in teaching and other occupa-
tions.

The Need to Diversify

The people of Mayville know they have to
diversify their economy, but until recently there
seemed to be no obvious way to accomplish the job.
Forty miles from the nearest city and 11 miles from
an interstate highway, the town lacks access to the
abundant supplies of power and water needed by
modern factories. The high cost of transporting raw
materia s and finished goods keeps|arge-scale manu-
facturers away. And weather is a problem, too.
Companies are reluctant to set up operationsfor fear
that winter storms will prevent them from making
timely deliveries to distant customers over the two-
lane roads that link the town to the outside world.
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None of these barriers would apply to
Internet-based companies, of course. But Mayville
had to meet other conditions before it could hope to
find high-tech employers. For one thing, it needed a
well-trained workforce that could fill the demanding
jobsgenerated by information technology companies.
That iswhere Mayville State University (MSU) came
in. Since the mid-1990s, the university has quietly
built a reputation as aleader in information technol-
ogy. In 1997, it became one of the first colleges in
the nation to issue laptop computersto al of its stu-
dents. Teachers and students use the computers in
practicaly dl of the university’s educationa activi-
ties, and the university requires each student to meet
nationa standards for information technology skills
in his or her chosen field. Any high-tech company
interested in moving to Mayville to-
day will find a ready pool of technol-
ogy-savvy interns, and 135 prospec-
tive employees who are graduated
each year well versed in information
technology.

Mayville needed one more
thing to emerge as arura hub of the
new economy: affordable, high-capac-
ity connections to the Internet. That
proved a bit trickier. As recently as
1997, townspeople still could not con-
nect to the Internet over regular tele-
phone lines without making long-dis-
tance calls. And even though the cost
of wiring the town for high-speed communications
links would be negligible compared to what Mayville
would have to spend to widen its highways or up-
grade its power or water systems sufficiently to at-
tract traditional manufacturers, telecommunications
providersfor years said the town lacked enough cus-
tomers to justify the investment needed to wire it.

A Business | ncubator

That caculation is changing rapidly. One
factor isthe Traill County Technology Center, which
MSU and local economic-devel opment agenciescre-
ated in 1999 with support from TOP. Housed in two
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buildings at the university, the center gives tenants
access to a statewide, high-speed telecommunica-
tions network at the same competitive rates the uni-
versity and other state agencies pay under a con-
tract between the state of North Dakota and private
telecommunications companies. Moreover, it gives
start-up businesses |ow-cost office space, accessto
student interns (and hence, afirst chance to identify
promising future employees), technical support from
university faculty and staff, and an opportunity to
work aongside like-minded companies

ComMark, whose name stands for “Com-
munications and Marketing,” illustrates the kind of
synergies the incubator is designed to foster. The
company regularly draws on the resources of the
university. Once, for instance, when it was short of
workers versed in a complex software package
known as Cold Fusion, it turned to the university, which
quickly established a special training program. MSU
benefits from the relationship, too. It looks to
ComMark to provide valuable “red-life” experience
for students. The company pays these interns less
than what full employees earn, but that does not mean
it is profiting from cheap labor. The higher cost of
training student interns offsetsany savingsfrom pay-
ing interns lower saaries, according to Lee Kador,
the company’ s vice president.

Like many new economy employers,
ComMark is looking for lifelong learners — people
who can acquire new sKills, learn or create new kinds
of software, quickly adapt to technological innova-
tions, and respond to fluctuating market demands
throughout their careers. It also needs people who
can combinediverse disciplines. The company’ sown
founding partnersinclude a business professor and a
computer and information systems professor, and it
expectsits employeesto bring both disciplinesto bear
in their approach to clients. More than smply de-
signing websites, they have to understand their cli-
ents businesses thoroughly, and then help them find
new ways to interact with customers. In addition,
they have to help businesses use the web to under-
stand their own customers more completely so that
they can fine-tune product lines and inventories to
reflect changing market conditions. “We have tried

to differentiate ourselves from the traditional ‘dot
com,”” notes Kaldor. “We' re much more about us-
ing databases and devel oping business solutions than
in putting a pretty face on a company’s website.”

A Winning Formula

That seemsto be awinning formula. In 2000,
ComMark contracted with Avenet, a Minnegpolis-
based company, to design websites that were used
by 500 political candidates around the country. Af-
ter the elections, the company began developing
websites for city and county governments and for
religious organizations. ComMark aso developed a
website for “We-Fest,” an annua music festival in
Minnesota. Thefestival’ s sponsors originaly thought
they might sell a few tickets online, but their low
expectations grew much higher after ComMark
showed them how they could use its software to
increasetheir overal efficiency. Now, We-Fest uses
its ComM ark-created website to keep track of all of
their sales— including ones made by telephone and
in person.

Similarly, ComMark developed an e-com-
merce site for Agsco Inc., a supplier of agricultura
chemicalsin the upper Midwest. Besides opening a
new avenue to reach customers, the website has
hel ped the company manage its own inventory more
effectively. Agsco is so convinced of the value of
thetool that it now resdllsit to agricultural suppliers
in 20 states.

ComMark has profited from such successes,
and in turn it has rewarded its employees by paying
salaries higher than many rural North Dakotans
thought possible. The company has hired a number
of its sudent interns into full-time jobs after they
graduated from M SU, and it dready has brought back
one student who had |eft the state. For leaders who
have watched the community’s dow decline in re-
cent decades, ComMark’ s successis awelcome bit
of good news. Ddl Kesder, principa of thelocal high
school, says he sends as many of his students as
possible to see ComMark in action, and he has in-
vited Carrie Odand, alocal student who now man-

page 9



ages ahelp desk at ComMark, back to the school to
tell students what new opportunities are opening up
right in town.

“Our students are very traditiona,” Kesser
says. “They just don't see thistechnologica age hap-
pening. But a whole world of high-paying jobs is
opening up for them.”

A Connected Community

Ultimately, the community itsdlf, not thetech-
nology center, will determine whether Kesser’s op-
timism is well founded. North Dakota law alows
private companies in business incubators to use the
state’' s high-speed communi cations network for only
four years. After that, they must contract for their
own telecommunications. To sustain its success,
Mayville must attract competitively priced, high-ca-
pacity communications services.

On this front, too, the outlook is encourag-
ing— thanksagainto Mayville State University. Even
before they began issuing laptop computers to stu-
dents, MSU officials were meeting with community
members to stir interest in computers and technol-
ogy. Later, when community members complained
they could not gain Internet access without making
long-distance telephone calls, the university created
agpecia Internet class and enrolled agroup of com-
munity leaders so they could gain dial-up access as
students. That led to formation of a“community tech-
nology committee,” which set out to attract a local
Internet service provider to town. It wasahard sell.
In 1997, many telecommunications companies
doubted that little Mayville would produce enough
Internet usersto justify the cost of connecting them.
“It took alot of gnashing of teeth and banging heads
onwalls,” recalls Jay Henrickson, who runsMSU’s
internship program and heads the technology cen-
ter.

In the end, Polar Communications, a rura
telephone cooperative based in Park River, North
Dakota, agreed to provide bare-bones, local Internet
service. But, saying it needed to sign up 160 cus-
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tomers to cover its $40,000 cogt, it demanded that
thelocal economic devel opment commission pledge
to pay $10,000 if fewer customers signed up in the
first year. At thetime, the commission had little more
than enough funds to buy stamps and coffee, but
their confidence paid off. Polar reached its mini-
mum god in six months.

Things have changed alot snce 1997. This
year, Polar has decided to invest $3 million to bring
competitive telephone service, cable television and
arange of high-speed Internet connectionsto every
home in Mayville — without any financid guaran-
tees from the community. Asaresult, “we hope the
digitad divideissuewill be completely resolved within
four years,” says Keith Stenehjem, MSU’ s chief in-
formation officer.

Looking Ahead

What madethe difference? David Dunning,
the cooperative’ s general manager, says he now is
convinced that Mayville will prove to be a strong
market for telecommunications services. Polar ex-
pects to sign up 60 percent of Mayville telephone
customers in the next four years, and surveys sug-
gest at least one-quarter will want some kind of
Internet connection. What's more, the demand for
high-speed links appears likely to grow at a hedlthy
pace. Already, agasoline company, agrain elevator,
and an eectronic goods retailer who runs a help-
desk for Polar out of a back office say they want
high-capacity communications services. The tech-
nology center aso should catayze business demand.
The director of the county economic development
commission has moved into the center, and plansto
spend half of histimefor the next few years attract-
ing new businesses to it. And Polar, which just four
years ago worried about losing $10,000 on providing
basic Internet service, donated $6,500 in wiring to
the new center at no charge.

That could be just the beginning. As this
report went to press, officiasat the technology cen-
ter were negotiating with aCalifornia-based defense
contractor who wants to open a branch office in
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Mayville — a move that would create a minimum
of 70 jobs in the community over five years. The
incubator, the strong training of M SU graduates, and
the palpable enthusiasm for information technology
among community leaders all were powerful sdlling
points, according to acompany officid. “Thewhole
community has really bonded together to make this
happen,” said the official, who asked not to be iden-
tified.

To Gary Hagen, MSU’s vice president of
academic affairs and a long-time member of
Mayville' sloca economic development commission,
this development comes asrelief after years of bat-
tling out-migration and failing to attract new indus-
try to the town. “We're findly in the game again,”
saysHagen. “A while ago, weweren’'tinthe game.”

Contact Information:
Mayville State University

Dr. Keith Stenehjem
330 Third Street, NE
Mayville, ND 58257

(701) 786-4755

(701) 555-1001 (fax)
Stenehjem@mail.masu.nodek.edu
www.trailltechnology.conV
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Sevier River Water

Users Association

I1. New Toolsfor Managing Resources

As the experiences of the Navajo Nation and
the town of Mayville demonstrate, the well
being of rural areas depends on how effec-
tively people manage their most precious
resources, natural and human. Two projects
described in this chapter look more closely at
thisissue.

Irrigation provides the lifeblood of farming in
Utah's Sevier River basin, but, asin much of
the west, there isn’'t enough water. To improve
their lot, farmers will have to find ways to
stretch this scarce resource. A project
launched by the U.S Interior Department’s
Bureau of Reclamation is showing how the
timely collection and distribution of informa-
tion can significantly improve the efficiency
of irrigation systems so that farmers get the
most out of the limited supply of water.
Meanwhile, in coastal Maine, a project is
showing how better information systems also
can improve the delivery of social servicesto
needy families, improving their chances of
achieving self-sufficiency while ensuring that
taxpayers and charitable organizations get
the best return on their investment in social
programs.

A “Virtual” Watershed
Saves Real Water

In the arid southwest, where water is
S0 scarce that people sometimes call it “liquid
gold,” Ray Owens controls a mother lode. As
commissioner of the upper basin of Utah's
Sevier River, he managesthe Otter Creek and
Piute reservoirs, which capture precious run-
off from nearby mountains each spring so that
farmers can irrigate their land during the long,
dry summer. There is not a drop of water to
spare. If winter snows are deep enough to fill
the reservoirs, and if Owens metes out the
water judicioudly, farmers can successfully
raise three crops of hay during the six-month
irrigation season. But if winter fails to bring
enough snow to the mountains, or if heletsthe
water run out prematurely, their crops may
wither under the relentless sun.

Although the stakes are high and the
margin for error islow, Owens job was, until
recently, largely a guessing game. He could
carefully add up how much water farmers
needed, but once he opened thereservoir gates
and sent the life-giving liquid rushing down-
stream, any number of unpredictable factors
— including an evaporation rate that varies
with thewesather, unpredictablethunderstorms,
possible leaks along miles of irrigation canals,
and theft — might prove his calculations
wrong. To make matters more difficult, he
couldn’t keep track of thewater duringitsfour-
day triptotheVermillion cand east of Richfield,
Utah, the last place farmers tap into the river
before it passes to the lower basin where a



different commissioner takes charge. “All | could
do,” Owens says, was wait the four days and “see
how much came out at the end.” By then, however,
it was hard to correct a mistake; if the river wastoo
low to meet the needs of the farmers at the end of
the line, they would have to wait another four days
before additional water released from the reservoir
could reach them — a dry stretch that could leave
their crops damaged, if not ruined.

Owens' job has become a lot easier since
2000 — thanksto anew set of toolsthat are bringing
the old art of irrigation into the information age. The
U.S. Interior Department’s Bureau of Reclamation
has worked with the water usersto install more than
20 solar-powered monitors that constantly measure
water levelsand therate of flow at reservoirs, diver-
sion dams, canals and key points aong the river it-
sf. All thisinformationisrelayed by radio to a“ data
hut” built with assistance from the Technology Op-
portunities Program near Richfield, Utah. There, itis
amassed on a website that gives a round-the-clock
snapshot of what is happening at every key point on
the Sevier River's journey from a high plateau in
southern Utah to a dry lake bed in the middle of a
broad expanse of desert 225 miles north and west of
the river’s headwaters.

Less Guesswork

The new “virtual watershed” hastaken alot
of the guesswork out of managing the basin’s water
supply. Instead of having to wait four days to deter-
mine how to adjust gates controlling the flow from
the top reservoir in the basin, Owens now can con-
stantly track the water all the way from the canal to
the end of his section of the river and beyond. Any
time the flow diverges from what farmers need, he
can use asystem of remote controls to fine-tune the
rate at which water flows from reservoirs into the
river and canals.

The instant calibration of water flows has
made a huge difference to the farmers who depend
on the river for ther liveihood. “The river used to
run dry about once a month,” recals lvan Cowley,
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who operates a 900-acre farm near the Vermillion
cana. “But that hasn’'t happened once since this
started.” Cowley said he never knew for sure how
much water hewould receive to water his crops until
it flowed around a bend in the river just above Ver-
million canal. But now, he says, “1 can seethewhole
river in five minutes. | know exactly what's coming.
This is the greatest thing that has ever happened
here.”

The Sevier Valey, about 100 miles south of
SAt Lake City, illustrates just how important water is
in the southwest. Mountains rising on ether side of
the valley are aharsh, monochromatic brown, dotted
with dull spots of sagebrush. But the valley between
them, nourished by theriver and anetwork of canals
that branch fromit, isan inviting patchwork of green
afalfa, grains, pastures and cornfields. The moun-
tains collect about 40 inches of precipitation a yesr,
mostly in the form of winter snowfall. Without that
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snow, the valley would be barren: it averages afoot
of rain ayear.

Irrigation may be nearing itslimits, however.
The most effective dams, reservoirs, irrigation ca-
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nals and flood detention basins have aready been
developed, and environmenta restrictions make con-
struction of major new water projectsunlikely. “New
methods of managing water resources have become
a necessity,” says Roger Hansen, activity manager
in the Provo, Utah, office of the Bureau of Recla
mation.

Measuring the Benefits

Hansen and his colleague, Arlen Hilton,
worked with a team that included web-site devel-
oper StoneFly Technology, Utah State University and
others to develop the redl-time monitoring and con-
trol system for the Sevier Basin. They have won
invitationsto present their ideas from asfar away as
China. The project managers are reluctant to make
specific claimsfor how far the virtual watershed can
gtretch the basin’s limited water supply. Too many
variables— fluctuationsin annud rainfdl, for instance
— makeacontrolled experiment impossible, he says.
But people who depend on water day-to-day in the
Sevier Valey are less reticent. Ivan Cowley, who
serves as president of both the Sevier River Water
Users Association and the Otter Creek Reservoir
Company, estimates the project could be conserving
as much as 12 percent of the basin’s water supply a
year.

In the past, Cowley explains, every timethe
Sevier River would run dry, the Vermillion Cana
would dry up, too. Its soil would become more po-
rous, so that it would absorb more water when it
refilled than if it had stayed wet continuoudy. What's
more, water managers, fearing the wrath of farm-
ersunableto water their crops, often tended to over-
shoot their target, sending more water downstream
than was needed. The excess would flow over the
Vermillion Dam, lost forever to the farmers of the
upper basin.

Russell Anderson, who manages two large
canals from his home in Richfield, agrees that the
new system is saving a substantial amount of water.
In the past, Anderson had just two opportunities a
day to adjust the gates controlling how much water
flowed from theriver into hiscanals. A “water mas-
ter,” usualy afarmer with many other things to do,
would walk the cand early in the morning and again
a the end of the day. Also known as a“ditch rider,”
he would clear away any debris from the diversion
channel and reset the gates to whatever height
Anderson ordered. If conditions changed between
these visits—say, farmers on the canal decided they
wanted |ess water—Anderson had no choice but to
wait for the water master’ s next rounds to have the
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gates adjusted. Now, though, he can make the
changes ingtantaneoudy with a few strokes on his
computer. What's more, a remote camera enables
him to actually see the diversion structure, so that he
can double-check the gate setting or check for any
accumulation of debris or vandalism. And if thewa
ter flow diverges from his target while he is adeep
or away, the system will trigger an automatic tele-
phone call to his cell phone or his home telephone.
“My girlfriend,” as Anderson cdlls the female voice
that delivers the warning, “won’t stop caling until
she gets me.”

With al of these features, Anderson says
he now adjuststhe gates numeroustimesaday, rather
than just twice. As aresult, he says, the “ shrink”—
the amount of water he loses in the canals—has
dropped in half, from 41 percent of the water he
diverts from the river to 21 percent.

Anderson believes the increased efficiency
of the irrigation system aready is paying dividends
to farmers. since the system of remote monitoring
and control was installed, he said, they have been
planting more corn and afafa, which require alot of
water but fetch higher prices, and less barley, which
grows better in dry conditions but is less profitable.

The End of the Line

The system has't been in place long enough
for expertsto verify such atrend, but farmers agree
the system may be improving their decisions about
what—and when— to plant. That may be especialy
important in the lower basin, where the high plateaus
of the upper basin give way to a low-lying, wind-
swept expanse. In this part of the basin, sand dunes
form in fields that aren’t irrigated, and farmers op-
erate closer to the edge. For them, being ableto pre-
dict early in the season how much water will beavail-
able late in the year could be invaluable, according
to Jm Waker, thelower basin’ swater commissioner.
Normally, farmers water their farms until the water
supply runs out. In a dry year, then, the third hay
crop is the most likely one to fail. But late-season
cropstend to have more protein, and hence, aremore
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valuable. The virtual watershed may enable farm-
ersto predict with greater certainty when there will
be enough water for just two hay crops, so that they
can forego the middle crop in order to save precious
water for the more profitable third one, Waker says.

Farmersin the lower basin face other chal-
lenges unfamiliar to their counterparts upstream.
Generdly, by the time water reaches them, it a-
ready has watered other crops higher in the basin,
gaining in sat content in the process. As a resullt,
farmers are forced to pump ground water into their
canasto make suretheirrigation water doesn’t harm
their crops. Trevor Hughes, a former professor at
Utah State University, says data from rea-time
monitoring for salt content could be fed into to a
mathematica modd that balancesthe cost of pump-
ing ground water against market pricesfor farm pro-
duce to tell farmers when it is cost effective to
“sweeten” the water and irrigate rather than let the
water flow on downstream.

Other elaborations of the project are in the
works. The water users and Utah’'s State Clima-
tologist haveinstalled weather stations at four points
in the basin that give farmers information that could
increase the efficiency of the system even further.
A farmer who sees storm clouds forming at a point
upstream, for instance, might be able to forego irri-
gation — and thereby save water — knowing that
Mother Nature would soon be watering his crops.
Meanwhile, kayakers and fishermen aso have ex-
pressed an interest in using the system to monitor
river and reservoir conditions.

What' s Next?

The system aso may comein handy onthose
rare occasions when the Sevier River floods. “We
could monitor the frequency of lightening strikes to
predict when we are going to have unintended flows
from thunderstorms,” says Hughes. That, in turn,
would enable water managers to open floodgatesin
atimelier manner. Jm Walker, the lower basin com-
missioner, believes severe floods also might be
handled differently. In 1983, a spillway from the
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DMAD reservoir in the lower basin gave way dur-
ing an unusua flood, causing serious damage to the
town of Deseret and leaving farmers without an ef-
fective irrigation system for two weeks. Ironicaly,
that led many farmers, including Walker, tolose crops
later for lack of water. Waker subsequently learned
that officias higher up the river had been releasing
pressure from higher reservoirs, a move that had
increased pressure on the reservoir that ultimately
faled. “If that happened today, | would be able to
seewhat they’re doing,” Walker says. “I’m not say-
ing | could have changed what they did, but at least
| would have been able to argue they should keep
more of that water.”

Many water users are enthusiastic about
modern information technology, though. Russdll
Anderson, the cana manager in Richfield, now says
he feels like he is “blind after being able to see”
whenever the new system goes down and he hasto
go back to the old way of doing business. Anderson
says he wants the system to be refined to project in
advance what water levels will be at various points
on the river after he releases various amounts of
reservoir water. Beyond that, he says, “| foresee a
merge with cana automation and the web to the
point | can wear adevice right here behind my ear.
All | have to do is think, ‘What is the gate set at?
Onehundredfeet.” Then | think, ‘It should be at 95-
feet, and the gate goes down.’”

Onthislast point, he has his tongue planted
in his cheek. Or does he?

Contact Information:
Sevier River Water
Users Association

Mr. Roger Hansen
302 East 1860 South
Provo, UT 84606

(301) 555-1000
(301) 555-1001 (fax)
rhansen@uc.usbr.gov

svieriver.org
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Coastal Economic

Development Corporation

Better Information System
Improves Social Services

Visitors who enter the Coastal Eco-
nomic Development Corporation (CEDC) just
outsde Bath, Maine, find themsavesinalarge
lobby that serves asthe hub for an assortment
of social service programs. Arrayed in arough
semicircle around the lobby are a workforce
development center where clients can get help
landing jobs, an energy assistance program that
helps poor families obtain home heating oil, and
a program that provides food assistance and
nutrition counsdling to women with young chil-
dren. Also within easy reach are caseworkers
who assist families with housing problems, a
team of counselorswho help troubled families
develop long-range strategiesfor achieving eco-
nomic self-sufficiency, and a branch of the
United Way.

None of these programs is new, but
their placement within easy reach of the lobby
reflectsapotentialy revolutionary idea. Instead
of delivering servicesto needy families piece-
meal, why not consolidate them in away that
might have a much more profound effect?
Currently, when families seek help, they have
to negotiate a maze of overlapping and dupli-
cative gpplication procedures, digibility require-
ments, and rules. Worseyet isif the chalenges
these families face are interconnected. The
existing system addresses each probleminiso-
lation, preventing families from securing
enough help to attain real permanent progress.



If the service bureaucracy could be stream-
lined and families could get help addressing their vari-
ous problems smultaneoudly, service providers be-
lieve, families would stand a much better chance of
achieving lasting improvement in their lives. What's
more, administrative costs would go down and soci-
ety would get more for the dollars it spends on cat-
egorical programs.

Such coordination of service programs could
make an especially big difference in rura regions,
where people and service agencies are widely dis-
persed. In Maine, for instance, nearly 85 percent of
the people live in rurd areas that have virtualy no
public transportation. For families, the sheer chal-
lenge of traveling from agency to agency enormousy
complicates the task of finding needed services.
Agencies, meanwhile, have a harder time discerning
families needs and providing appropriate assistance
when their clients are far-flung and difficult to con-
tact.

Whereto Begin?

Consolidation may sound like an excellent
ides, but achieving it has proven to be very challeng-
ing. Individua socia programs have grown up inde-
pendently for many years, and now have well estab-
lished rules, regulations and bureaucracies behind
them. In 1999, CEDC, a non-profit community ac-
tion agency, decided to tackle the issue by consoli-
dating not agencies or programs, but the information
they all need. Specificaly, the agency used athree-
year grant from the Technology Opportunities Pro-
gram to develop computer software that ultimately
will enable it to screen clients smultaneoudy for al
the programs the agency operates, measure these
peopl€'s progress in achieving basic life gods, and
collect data that will help the agency better under-
gtand its community and evauate its own effective-
ness.

Known as ICAPS, or Integrated Commu-
nity Action Program System, the softwareisthelinch-
pin of a sweeping effort to provide more compre-
hensive — and hence, more effective— servicesto
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low-income families. “In the past, we were aways
dealing with pieces of families,” explains Jessica
Harnar, CEDC’ s executive director. For years, she
watched needy families get help from one categori-
cal program — perhaps getting desperately needed
heating oil or food — only to show up later needing
some other emergency assistance. Because their
underlying problems were never addressed system-
atically, many families seemed to lurch from crisisto
criss. “If we redlly believe in our mission to help
peopl e achieve economic stability, we need to take a
holistic approach,” Harnar says.

Harnar and her staff know they face adiffi-
cult task. So far, they have only brought a few of
CEDC' sown programsinto the ICAPS system. And
while CEDC houses anumber of different programs,
many others are scattered among different agencies
and different geographical locations—mental health
agencies, sheltersfor the homeless and abused, rape
crisisand suicide prevention centers, legal assistance
offices, substance abuse programs, adult education
facilities, specid programsfor the elderly, hedth care
facilities and more. Moreover, even agencies that
share the same geographic location can be held apart
by their own distinct rules and procedures. Still,
CEDC' seffortsaready have caught the attention of
state official s seeking to overhaul Maine’ ssocia ser-
vice system, and the lessons the agency is learning
could prove useful to ahost of similar projectsaround
the country.

Start Small, But Think Big

One of the first lessons is that sponsors of
information technology projects should start small,
but think big. It is no easy task to review the infor-
mation needs of countless individua programs, con-
solidate them into a single questionnaire, and then
write software that will use that information to de-
termine automatically whether an individua is di-
gible for separate programs. To make the task man-
ageable, CEDC began by designing a set of ques-
tionsthat would enable it to gather basic demographic
information about clients. Then, it developed aques-
tionnaire that could be used to determine digibility
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for asingle, rdatively straightforward home-improve-
ment lending program.

With that experience under its belt, the
agency next developed a new questionnaire for its
Family Development Case Management program,
which will be key to the effort to create a unified
service-delivery program. Unlike categorical pro-
grams that deliver specific services, the family-de-
velopment program strives to view clients as whole
people, assessing dl of their needs and then helping
them find arange of servicesthat will improve their
lives. Accordingly, the“family security assessment,”
as the questionnaire developed for the program is
known, turns the typical client interview on its head.
Instead of asking questionsto determine whether the
client meets a predetermined set of digibility crite-
ria, it begins by assessing clients' needs, and then it
looks for services that might help meet them. “The
[software] helps change our focus and how we ap-
proach people,” says Catherine McConnell, manager
of CEDC’s community services program.

The family security questionnaire gauges
clients statusin 15 different areas — shelter, nuitri-
tion, physica hedth, menta hedlth, acohol or sub-
stance abuse, employment, income and money man-
agement skills, adult education, children’s education,
parenting skills, family relationships, transportation,
child-care, legd issues and spiritudity. It then sug-
gests steps counselors can take to address areas
where clients are deemed at risk. Using the soft-
ware, counsalors work with clients to develop de-
talled “action plans,” and they subsequently track
clients progresstoward achieving the specific goals
they set.

CEDC picked the programmersfor its soft-
ware carefully. “We needed programmerswho could
conceptualize the whole delivery system,” says
Harnar. “Thejob was abig chalenge for them, but it
enriched their work.” Just asimportant as the ability
of the programmerswaswherethey worked. CEDC
deliberately sought out programmersin Maine' s De-
partment of Labor, knowing they would be develop-
ing similar toolsfor the various programsthat agency
operates. Having the same programmers almost

guarantees that CEDC eventudly will be able to
screen its clients for Labor Department programs,
moving the agency a step closer to its goal of cresat-
ing aseamless service network. “Wewanted to make
sure that whatever we developed eventualy could
be linked with the state,” says Harnar.

The strategy appears to be paying off: the
Labor Department islooking at adopting ICAPS for
the Women, Infants and Children food and nutrition
program. Meanwhile, CEDC is dowly but surely
expanding ICAPS to cover more of its own pro-
grams. Thissummer, it added the Low Income Home
Energy Assistance Program to the system, and it
plans next to bring in the Head Start program that
serves low-income pre-schoolers. Ultimately, says
Harnar, clients will be able to come to any CEDC
program and be screened and referred to any other
service for which they qualify. “There will be no
wrong doors,” she says.

Signs of Progress

Although using the new software requires
change, and change often arouses resi stance, Harnar
says different groups readily see the advantages of
ICAPS onceit isexplained to them. Among thefirst
to applaud theideaare clientsthemsealves, for whom
acommonintake process could savetimeand stream-
line their vigits.

The new system should increase efficiency.
A spreadsheet prepared by CEDC when it first
started planning ICAPS showed that the agency
collected 55 percent of al its data on clients more
than once. That suggests the agency can achieve
subgtantial savings smply by eliminating redundant
data-collection efforts. Moreover, because ICAPS
creates mechanisms for tracking clients' progress
through the socid services system, it eventualy will
enable CEDC and its funders to determine far more
accurately than is currently possible how effective
various programs are. In addition, Harnar says, the
system will increase genera public understanding of
the difficulties faced by low-income people. “ Soci-
ety and funding sourcestend to assumethat the prob-
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lems people face can be taken care of in sx months,”
she says. “We have to collect information that ex-
plains the complexity of the problem.”

CEDC sown employeesalso are key stake-
holders. Harnar believes they can be shown that the
new system will make them more effective. Tech-
nology, she says, will allow employees to spend less
time doing paperwork and more time working di-
rectly with clients. “If we didn’'t have this technol-
ogy, the changes we want can’t happen,” she ar-
gues. “The system would collapse under the weight
of paper and pencil.”

Technology won't magicaly produce a uni-
fied service system all by itsdlf, however. In Maine,
aspecid task force spent more than two years |ook-
ing a ways of bringing diverse agencies together to
provide “integrated case management” for troubled
children. Its fina report, issued in December, 2000,
recommended a system that closely resembles
CEDC'’s own procedures: a lead case manager, it
said, should be named to bring al relevant service
providers together to work with a family on devel-
oping a comprehensive plan for improving its Situa-
tion.

The task force initialy intended to explore
how to develop a unified data system like ICAPS.
But it shied away from that goal. The effort would
have drained too much of its energies from other
concerns — including the need to develop a client
consent form that would enable different agencies
to share information about clients without violating
their confidentidity obligations, and even more cha-
lenging, the need to teach caseworkers from differ-
ent disciplines how to work together. Moreover, sev-
eral government agenciesthat participated in the task
force had recently spent substantial sums develop-
ing their own information systems, and thus were
reluctant to consider developing a new one from
scratch — especialy since CEDC waswell dongin
demonstrating the concept.

Still, itisgeneraly agreed that future efforts
to expand on the concept of integrated case man-
agement will require some effort to streamline and
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consolidate information systems. Members of the
Maine task force, for instance, talked about a “fed-
erated system,” in which separate agencies would
be able to exchange data even if they don’'t merge
their systems entirely. Whatever approach to con-
solidating or coordinating information systemsistaken
inthefuture, onething is sure: lessons being learned
at places like CEDC will comein handy.

Contact Information:
Coastal Economic
Development Corporation

Ms. JessicaM. Harnar
34 Wing Farm Parkway
Bath, ME 04530

(207) 442-7963
jessicaharnar@state. me.us



Regional Medical Center

at Lubec

[11. Improving Rural Health Care

Telemedicine, the use of communications
technologies to deliver health care servicesto
people at remote locations, has obvious
appeal inrural areas, where the population is
widely scattered and doctors — especially
specialists —are in short supply. TOP has
supported a variety of projects designed to
make this possibility a reality. The two
projects profiled here shed light on two
issues. First, they show that telemedicine isn’t
a single technology; rather, it is a variety of
tools — including video-telephones, more
sophisticated teleconferencing equipment and
Space-age units that can monitor everything
from pulmonary conditions to blood pressure.
More important, these two projects suggest
that while technology makes telemedicine
possible, human relationships are what make
it work.

Initially, the projects appear quite different.
In one, a small medical center is spearhead-
ing a growing effort to bring better medical
careto rural areas. In the other, a major
trauma hospital is playing the lead rolein
improving the practice of emergency medicine
inalargerural region. But the projects have
more in common than they have differences.
In each case, success depends |less on techni-
cal proficiency than on good will, hard work
and a sincere desire to apply technology in a
way that benefits everybody.

A Telemedicine
Network Takes Shape

Joyce F. gdits in her living room in
Cdais, Maine, and looks at two large book-
shelves lined with the pictures of her seven
grown children. “They al got an education,”
she says, with obvious pride. Those pictures
are an aging mother’s anchor, reminders of
who she is and how much she has accom-
plished in along life. But her continuing ability
to enjoy theminaliving room packed with other
pictures and memorabiliadepends on one other
item: asmall black box that sits unobtrusively
next to the telephone.

It isavideoconferencing device. Con-
nected to a regular telephone line and featur-
ing a monitor about the size of a post-card, it
enables Joyce to see and hear a nurse who
visits her electronically every day. Though
Joyce' svoice isfrail, the nurse has no trouble
hearing her when she calls. In just afew min-
utes, she sees how Joyce is doing, makes sure
sheistaking her medicines, and, perhaps, takes
some of the loneliness out of Joyce's solitary

day.

