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Abstract
In Portage County, Wisconsin, groundwater supplies virtually all of the county's residential,
agricultural, and industrial water needs. However, both private and public wells have experienced
contamination problems. Portage County has developed an extensive database on the groundwater
resource, but its effective use by Portage County citizenry has been hindered due to the lack of a central
location and access. The Portage County Groundwater Citizens Advisory Committee (PCGCAC) has
identified public education and involvement as a top priority to support long-term effective management
of the county's groundwater resource. The PCGCAC has chosen a website as their method of outreach.
The Portage County Groundwater Website offers the 67,400 Portage County residents an
opportunity to increase their awareness, knowledge, and skills regarding the Portage County groundwater
resource. The website provides easy access to a central location for groundwater information and data,
groundwater education, and avenues for involvement and participation. The website meets the
committee's goals of educating the public, receiving public input on proposed groundwater management
strategies, and enabling people to make informed groundwater decisions.
Over an eighteen-month period, the website was constructed in four phases: building the
foundation, building the framework, building the pages, and advertising and promoting the website. The
website at http://www.uwsp.edu/water/portage contains over 175 pages in the following categories:
Understanding Groundwater, Teaching and Learning, Managing the Resource, Taking Action, Kid's
Stuff, Calendar, More Information, Ideas and Comments, What's New, and Search. This website is the
first of its kind devoted solely to a county resource-groundwater. It could be used as a model for others
to build a similar website.
In fall 2001, the website was turned over to Portage County and the PCGCAC for future
maintenance and upkeep. This project was created through a partnership between Portage County and the
College of Natural Resources at the University of Wisconsin-Stevens Point (UWSP).
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Abstract
In Portage County, Wisconsin, groundwater supplies virtually all of the county's residential,
agricultural, and industrial water needs. However, both private and public wells have experienced
contamination problems. Portage County has developed an extensive database on the groundwater
resource, but its effective use by Portage County citizenry has been hindered due to the lack of a central
location and access. The Portage County Groundwater Citizens Advisory Committee (PCGCAC) has
identified public education and involvement as a top priority to support long-term effective management
of the county's groundwater resource. The PCGCAC has chosen a website as their method of outreach.
· The Portage County Groundwater Website offers the 67,400 Portage County residents an
opportunity to increase their awareness; knowledge, and skills regarding the Portage County groundwater
resource. The website provides easy access to a central location for groundwater information and data,
groundwater education, and avenues for involvement and participation. The website meets the
committee's goals of educating the public, receiving public input on proposed groundwater management
strategies, and enabling people to make informed groundwater decisions.
Over an eighteen-month period, the website was constructed in four phases: building the
foundation, building the framework, building the pages, and advertising and promoting the website. The
website at http://www.uwsp.edu/water/portage contains over 175 pages in the following categories:
Understanding Groundwater, Teaching and Learning, Managing the Resource, Taking Action, Kid's
Stuff, Calendar, More Information, Ideas and Comments, What's New, and Search. This website is the
first of its kind devoted solely to a county resource.:..-groundwater. It could be used as a model for others
to build a similar website.
In fall 2001, the website was turned over to Portage County and the PCGCAC for future
maintenance and upkeep. This ,project was created through a partnership between Portage County and the
College of Natural Resources at the University of Wisconsin-Stevens Point (UWSP).

Introduction
This guide uses the Portage County Groundwater Website as a model to explain the basic
processes involved in developing a county groundwater website. To the best of our knowledge, the
Portage County Website is the first website devoted to a natural resource at the county level. Counties,
cities, or organizations may wish to use the Website as a model or template to build a similar website for
their own groundwater resource. Although specific data and maps focus on Portage County, about 75%
of the information on this website is transferable to other areas. The PCGCAC and Portage County
Planning and Zoning Department encourage you to use any information from the Portage County
Groundwater Website that applies to your area, except the copyrighted graphics. Basic web design and
construction "how to's" are provided in Appendix E, page 34. A county groundwater website cannot be
built from this document alone, but hopefully the guide will provide some insights on the processes and
procedures involved.
In 2000, the Portage County Groundwater Citizens Advisory Committee (PCGCAC) contracted
with the University of Wisconsin-Stevens Point to have a graduate student, also known as the developer,
create the Portage County Groundwater Website. (Appendix D: PCGCAC, page 34).
Http://www.uwsp.edu/water/portage contains more than 175 pages in four main categories:
Understanding Groundwater, Managing the Resource, Teaching and Learning, and Taking Action. There
are also six supporting categories: Kid's Stuff, Calendar, More Information, Comments and Ideas, What's
New, and Search. The website also includes comment forms and an on-line discussion room. To view
the site map, which provides the basic framework for the website, tum to Appendix A on page 27.
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Importance o{ the Project
Groundwater is a vital resource that supplies many communities, streams, lakes, and wetlands
with water. Groundwater is the primary source of drinking water for more than 25% of the world's
population (Sampat, 1999). More than 95% of rnraf Americans rely on gwandwa:ter fm drinking
(Sampat, 1999). In addition to drinking, groundwater is used for many agricultural and industrial
purposes. Groundwater supplies Portage County, Wisconsin, with 100% of its drinking water and fulfills
virtually all its water needs for agricultural, residential, and industrial purposes. Many local streams,
lakes, rivers, and wetlands rely heavily on groundwater for baseflow. All living things in the area depend
on groundwater in one way or another.
·
·
Groundwater contamination emerged as a national issue in the early 1970' s with a focus on point
source pollution. The focus has now shifted to non-point source pollution, which includes contamination
from fertilizers (nitrate) and pesticides. "Nitrate is the most ubiquitous chemical in the world's aquifers
and the levels of contamination are increasing" (Spalding, 1993). Pesticide contamination of groundwater
is also widespread, but additional research needs to be conducted in this area.
. In Portage County, both public
.--·- - - - - - - - - - - - - - - - - - - - ,
and private wells in the county have
experienced contamination problems.
Twenty percent (20%) of private wells
tested exceed the drinking water
maximum contaminant level (MCL) of
10 ppm for nitrate-nitrogen. In addition,
atrazine, a pesticide, has been detected in
over forty percent (40%) of private wells
tested, with three percent (3%) of those
exceeding the MCL of 3 ppb. Portage
County has high nitrate and pesticide
contamination due mostly to the sandy
soil that overlies the sand and gravel
aquifer, as well as the large areas of
irrigated cropland (Kraft, 2000).
Activities on the land surface can
0
affect groundwater quality and quantity.
Fertilizers, pesticides, household
Portage County, Wisconsin
cleaners, human and animal waste,
underground storage tanks, and hazardous wastes can all contaminate groundwater. Many people are
unaware of the impact of their daily activities, land uses, and management practices on the groundwater
resource. Also, both individuals and communities are unaware of their responsibilities and opportunities
in helping to protect and manage groundwater.
A 1997 survey of Portage County citizens conducted by the PCGCAC revealed that 98% of
respondents believed groundwater should meet or exceed safe drinking water standards, and 50%
believed groundwater quality has gotten somewhat or much worse over the last ten years. Half the
respondents identifi~d agriculture as the main contributor to groundwater contamination. Also
respondents preferred a proactive preventative approach, like education, to groundwater protection.
Finally, .a survey of teachers conducted by the Wisconsin Center for Environmental Education in
1997 reported that teachers who do not currently teach about environmental issues would be more likely
to do so, if there was better access to resources and information (Champeau et al, 1997).
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Rationale for a County-Level Groundwater Website
A county-level groundwater website has many advantages over a state-level or national-level
groundwater website. A county-level website focuses on a local resource in which the citizens and
students can relate. This resource is in their backyard; it's tangible. Addressing resource concerns at a
county-level gets citizens and students involved in their own surroundings and helps establish
connections. Generally, people focus on issues in their local community first before expanding out to the
state, national, or global level. The county-level looks at a smaller watershed or area, which makes it
easier to identify and address issues. It also provides relevant information and data about the groundwater
resource that supplies all county citizens' water needs. When people are ready to learn about the "bigger
picture," they can acquire that information from the state Department of Natural Resources or the federal
U.S. Geological Survey.
The Internet opens the door to a multitude of educational opportunities for the general public,
students, and teachers. It allows global access to current information and people. The groundwater
website includes reliable information and current data on groundwater issues, as well as activities that
encourage or develop research, communication, and social skills. The groundwater website also allows
people to share their ideas and concerns with other viewers. The resulting educational possibilities with
the Internet and groundwater website are endless, and the resulting outcome is a motivating, richer
learning experience.

Use by the General Public
Although Portage County has an extensive database on the groundwater resource, the lack of a
central access location has hindered its effective usage by its citizens. Previously, PCGCAC informed
Portage County citizens about groundwater issues via newspaper articles, presentations, publications, and
meetings, but now has identified Internet technology as a crucial delivery mechanism to aid them in
accomplishing their mission. Using the Internet as the medium for outreach complements and enhances
past efforts for the following reasons:
•

•
•
•
•
•

The website can provide activities to guide the user on how to process, analyze, and interpret
data about groundwater, and opportunities for involvement in helping to protect and manage
the groundwater resource.
The Internet can increase communication through exchange of ideas and interests, as well as
information.
The data, information, and maps on Portage County groundwater can be consolidated into a
central site.
Information can be updated easily, efficiently, and inexpensively.
Over time, the site could become a library of resources on groundwater.
Schools, homes, and businesses that have a computer with Internet capabilities can access the
site. Computers in some schools and libraries are also available for public use.

The World Wide Web is a "universally accessible platform - independent, easy to understand, and
growing explosively right before our eyes. The Web [has become] the single biggest information tool
that the world had ever seen (Carty, 1998)."

Use by the General Classroom
The teacher is no longer the sole provider of knowledge. "Students now work collaboratively on
multidisciplinary tasks using a variety of information resources, regulating their own learning for purpose
of developing a flexible, unique understanding of subject matter" (Windschitl, 1998). The Web offers a
multimedia learning environment that accommodates many kinds of learning styles. It offers visual and
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aural experiences that can be static or dynamic. In addition, the Web contains an enormous volume of
information that covers the global domain and can include authentic databases with up to the minute data.
"With the current technology, we have the opportunity to change the way we teach and how our
students learn. It is important that we use and teach our students how to use the Internet as one tool to
help us all compete in an uncertain future" (Collins, 1996). For a website to be most useful to teachers, a
connecfion between the technology and its educational use needs to be made (Zhao, 1998). The Internet,
in general, and more specifically, this website can be used as an educational tool to improve thinking and
research skills, communication skills, and social skills of the students. In addition, this website can be
used to conduct research or provide information, communicate with others, provide collaborative learning
opportunities, publish student work, and support curriculum (Collins 1996, Adamyk 1999, Windschitl
1998, Flake 1996, March 1999).
·

Conduct Research and .Provide Information. The most obvious use of the Internet is as an
inquiry tool to find information. Once students learn to identify a meaningful inquiry question in any .
subject, they can begin research. The Internet accesses many resources such as libraries, databases, and a
variety of websites with information. As the students gather and organize information, they have to learn
how to evaluate the reliability· and validity of the information they find. All of these tasks improve the
students' research skills while increasing their knowledge in a particular area. The groundwater website
can be used to conduct research and gather relevant information about a local resource.
Communicate and Collaborate with Others. Students can communicate with people they may
not have had access to without the Internet~ Students can share their ideas, data, and experiences. This
opportunity lends itself easily to collaborative learning on real-life projects. Students from all around the
county or world could study the same issue/problem and pool their resources and data together. The
students could then analyze this larger bank of data, which could result in multiple explanations. Via the
. Internet, students could draw on each other's ideas and discuss the various results or conclusions. They
could learn how the issue/problem being studied affected other groups of people. This collaboration not
only improves communication skills, but also social skills. The groundwater discussion room on the
groundwater website provides a vehicle for this exchange of information.
Publish Student Work. The Internet can also be used to publish or display student work. As
mentioned above, experiment data and/or results could be published, but so could literary works and
artwork of individual students. Students could work together on a team or class project and display the
results on the Internet. This opportunity usually provides a motivating force for the students involved.
The groundwater discussion room can also be used as the outlet to publish student work.
Support Curriculum. Teachers can use the Internet to find information, lessons, or real world
problems to support their curriculum. The lessons may simply provide hands-on activities that should
increase student understanding or they may incorporate the use of the Internet within the lesson. Many
times textbooks provide general information on topics. The Internet could be used to gather information
specific to the area or find real problems to study. Another way to use lessons on the Internet is to have
the students go to the Internet site directly and follow the lesson procedures. The groundwater website
offers a variety of groundwater lessons, games, and acti'yities; links to other on-line lessons; lists of
educational resource materials; and information on other groundwater publications and displays.
In addition, the Internet offers students/classes who cannot physically go on a field trip a chance
to experience the next best thing--a virtual field trip. All of these materials offer a way to enhance the
learning experience for students and the teaching experience for teachers. If all the above is not enough
to justify use of the Internet in the classroom, one study's findings revealed that the application of
technology to instruction improved students' perceptions of teacher creativity and originality (Forman,
1997).

Portage County Groundwater Website Project
The intent of the groundwater website is not only to inform and educate via an on-line format, but
also to enable Portage County citizens to make informed decisions re~arding groundwater management
·and provide input into the management process. This groundwater website,
http://www.uwsp.edu/water/portage, has the potential to not only increase citizens' access to groundwater
information, but also increase their knowledge of the groundwater challenges facing Portage County by
providing data and information that are relevant to each individual's life. To further understanding and
involvement, activities and projects are provided. The project consolidates efforts of other groups by
using the Internet to disseminate existing:
.
• GIS (geographical information systems), Portage County, and other groundwater information and
data in a central platform
• Interdisciplinary lessons through a new outlet, from which educators can draw ideas
• Activities to encourage citizen involvement in managing groundwater (e.g. contact your
representative, discussion room, testing water samples)
• Information on groundwater organizations, conferences, and workshops to encourage increased
participation by Portage County citizenry.
This groundwater website was developed as an outreach tool to connect Portage County citizens with the
PCGCAC, who in turn will advise the Portage County Board. .

Stages of Development .
The Portage County groundwater website was constructed in four phases: building the
foundation, building the framework, building the pages, and advertising and promoting the website. This
process can be used to develop any website. The inset box contains a quick glance at the groundwater
website development process and the following text describes the process in more detail.

.5

Website Development
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Building the Foundation
During Spring 2000, the foundation of the website was established through consultation with the
Public Information and Education (PIE) Subcommittee of the PCGCAC. The audience and purpose of
the website was determined, which was followed by creating a site ·map for the content of the website.
The site map guided the gathering of groundwater information. Lastly, before construction began, a
Review Team was assembled and review procedures were established.

Audience and Purpose
At the onset of the project, the audience and purpose of the website were established. PIE
decided that the website should target Portage County Citizens in general and be able to provide specific
tools for teachers and students in grades 4th through college. In Portage County, the website has the
potential to impact 67,400 citizens; educators from a total of 23 primary and secondary schools, one
technical college, and one university; and about 10,000 students. Over fifty percent (50%) of County
citizens are able to directly access the website through home, work, or school computers. The remaining
citizens have access through computers in the county libraries.
PIE established two overarching goals for the website project:
1. to inform and educate the public and
_
2. to provide opportunities for public feedback on·groundwater management issues to
groundwater resource specialists, and local and county representatives
To accomplish these goals, a comprehensive, understandable website on groundwater for Portage County
citizens was developed. This involved creating, reviewing, and publishing web pages, as well as creating
forms for feedback. Next, the website was advertised and promoted throughout the County via letters,
emails, newspaper articles, and presentations. The website cannot be a useful and effective outreach tool
unless people know it exists.
Although the target audience is Portage County citizens, citizens from around the state and the
world may also benefit from the website. Much of the information on the website is applicable elsewhere
in the world. Additionally, other communities or groups may use the groundwater information specific.to
Portage County as a comparison to their local groundwater information.
·

Site Map
The groundwater website map provides the framework for the groundwater web pages. The site
map was constructec:I after a brainstorming session with the PIE members to determine the topics or
concepts they wanted covered on the website. The main categories for the Portage County groundwater
home page were identified as: Understanding Groundwater, Teaching and Learning, Managing the
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Resource, Taking Action, Kid's Stuff, What's New, Calendar, More Information, Comments and Ideas,
and Search. The special features for the website included a search engine, comment forms, and a
WebBoard discussion room. The first two tiers of the site map (the Roman numerals and capitalletters)
contain the basic elements necessary for the development of any groundwater website. (Appendix A: Site
Map, page 27). The Review Team and PIE reviewed and approved the site map.

Groundwater Information and Data
Groundwater Website Information. This project required compiling pertinent information on
the condition of Portage County groundwater; thus the content of the website was based mostly on
qualitative secondary data from articles, reports, publications, and text books, as well as a few in-person
and telephone interviews. To put Portage County groundwater issues in perspective, a broad-scoped
literature research was conducted on groundwater quality and quantity to determine international,
national, and state concerns. Quantitative data on well water test results were also gathered and used on
the website.
The information needed to advertise the existence of the website was secondary data extracted
mainly from local telephone books, the Chamber of Commerce, and the Internet. A detailed listing of the
groundwater website information sources and needs are located on page 8 in the gray boxes titled,
"Information Needed" and "Where to Get Information."
Groundwater Information Acquisition. Information about groundwater issues, research, and
concerns was gathered from a variety of audiences by attending the PCGCAC and subcommittee
meetings, visiting agencies or businesses with groundwater or local information, meeting with key
individuals in the scientific arena of groundwater research and management, searching the Internet,
emailing or sending requests, subscribing to local newspapers, and by listening and talking to concerned
citizens.
Groundwater Information Treatment. All information was synthesized in an orderly fashion
and made into web pages. The sources used to create the web pages were properly cited, and when
necessary, copyright permission was acquired. The content was written in layperson's terms to aid in
comprehension. However, additional pages on groundwater concepts were added in some areas to
provide more in-depth coverage.
All the lists for advertising and promoting the website were compiled into a spreadsheet computer
program and saved for future use. The lists were used for mailing out letters, emailing or faxing
messages, acquiring catalogs and price quotes, and scheduling groundwater presentation engagements or
setting up travel displays.

Review Team and Procedures
To ensure quality, consistency, and approval for website content and design, a review team and
review procedures were established. The Groundwater Website Review Team consisted of the graduate
committee, the project director, and volunteers from PIE who formed a separate website review
committee. The graduate committee was comprised of a professor in soil and water, two professors in
environmental education, and a professional groundwater educator. The project director was the water
quality specialist for Portage County Planning and Zoning Department. The PIE website review
committee was comprised of a resource specialist in groundwater and agriculture, a high school
environmental science teacher, and a concerned citizen.
During a meeting with the graduate committee and the project director a review procedure was
established. The review procedure included the following steps:
• The website developer, sent emails to the Review Team listing web pages ready for review.
• The Review Team returned feedback within one week of receiving the email. If feedback
was not received from a member, then the developer continued operating under the
assumption that the member approved the web pages.
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•

•
•
•
•
•
•

The developer made appropriate changes to and incorporated suggestions for the web pages.
If significant changes were necessary, then another email was sent with the revised pages.
The Review Team had one week to critique these revised pages.
Next, tke EleYeleper pFee:freati the pages feF tyi,es er ether "cosmetic" errors.
Once the above steps were completed, an email was sent to the project director listing the
web pages the Review Team felt were ready to be published for public viewing.
The project director had one week to review the pages and return an email to the developer
with suggested changes, deletions, or additions.
The developer made the requested changes within one week and resubmitted them to the
project director for a final review.
The project director then notified the developer via email his approval for publishing the web
pages for public viewing.
The developer linked the approved pages to the groundwater website.

Throughout this process, the developer wrote and distributed monthly updates with the latest
website additions to PIE and requested feedback. Also, the developer gave quarterly website progress
presentations that included a visual tour of the website to PIE and/or PCGCAC. As needed, emails were
sent to specialists requesting that they review the web pages that dealt specifically with their technical
area of expertise. Over the.eighteen months of development, about twelve review notices were emailed to
the Review Team.

Building the Framework
With the foundation laid, the framework was built using FrontPage, a web editor software
program, over Summer 2000. The first task involved designing the home pages and template page. Next
the support pages were developed, which included creating forms for comments and a search engine.
Lastly, an image database was compiled.

Home Page and Content Page
The groundwater
website contains two
homepages in a sense.
The first page is simply
an attractive picture to
pique the interest of web
surfers. The second
page is the content page
that contains the visual
outline with the main
categories for the
website. Both pages
contain contact
information.
Groundwater Home Page
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Groundwater Content Page

9

Template Page
The template for successive
pages on the groundwater website
used a header and footer that were
placedin a shared border, a special
Content of page goes here.
feature in FrontPage. The header
contains a title, the groundwater logo
as a link to the content page, the
Portage County logo as a link to the
Parmominfomati:la,ean.t.P.aylemailt, W..-QlutylpiCUltbAntap-=~ i1,Zanin&at.715-~ln.tarellllil.flPYRdBIF:9pqg;;tyo:,n,w.
County's website, and a navigation
bar. The footer contains the navigation
Template Page
bar, the two logo links, a disclaimer,
and website contact information. The template page colors include a light gray-blue background, navy
blue text, royal blue links, and purple for already visited links. In addition to the template, the main index
pages for each category were also constructed at this time. The index pages contain a graphic as a header
and an outline of topics for the section.

Support Features
Support features are not the main content categories of the website, yet they provide secondary
support or added information. The support features for the groundwater website included "What's New,"
"Search," "Kid's Stuff," "Calendar," "More Info," and "Comments and Ideas." These pages are
described in more detail in the section called "Support Features" on page 19.
·

Search and Comment Forms
The "Search" page simply consists of a
form that includes a box where people type in
keywords or phrases, and a submit button. The
submit button engages the search program, which is
a special block of hypertext markup language
(html) code within the page. The page also
contains a link to the site map, which looks just like .
the one in Appendix A on page 27.
The groundwater website "Comments and
Ideas" section was created before the main content
l1ta1IHn:llj11Mtj
web pages to make sure the lines of communication
Search Index Page
were open between the PCGCAC and the web
viewers. To do this, four methods of feedback
were created. Two comment forms were created to allow people to send general feedback, questions, and
concerns or specific issues back to the PCGCAC. Email communication to the PCGCAC representatives
was set up and a discussion room was developed. More detailed information is included in the next
section, "Support Features," on page 19 and in Appendix E, page 34.
·

Image Data Base
The ·groundwater website involved an extensive search for graphics such as photos, slides, tables,
charts, and diagrams that may support text on the website. Graphics were obtained from the Central
Wisconsin Groundwater Center, UW-Extension, Resource Conservation and Development (RC&D),
Environmental Task Force Lab, UWSP professors, and the Internet. In addition, photographs from
published sources were taken and modified, and maps, diagrams, and drawings were constructed or
modified. These graphics were scanned, saved mostly as JPGs, and stored on a compact disc for future
use. When necessary, copyright permissions were obtained for reproducing tables and graphics.
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Building the Pages
From Fall 2000 through Summer 2001, the web pages for the groundwater website were
constructed by using the storyboard process (Tittel, 1999). This process involves listing the major pieces
of information for the page (the content), the images that support the text, and the links to other pages.
Then a layout including all the elements is sketched. This process is repeated for each page.
Then the storyboards were converted into web pages by using FrontPage web editor. In the web
editor, the text was typed and the graphics were imported. The content of the web pages was written in
simple, non-technical terms and visually supported by many graphics. The elements were placed in the
desired location on the page, and the page was saved as html. Just as on the index page, tables were used
for layout composition.
Once the web pages for a section were assembled, the pages were critiqued by the Review Team
and Project Coordinator for content and design, and proofread for typing errors or obvious website errors
like broken links. 'After receiving approval, the web pages were linked to the main groundwater website
for public viewing.
The specific content of the website is located in the following section, "Content of the
Groundwater Website," on page 13.

Advertising and Promoting
The web site cannot be a useful and effective outreach tool unless
people know it exists. For this reason, the following tasks were performed
during the fall of 2000 and the summer of 2001.

Register with Search Engine
In August 2001, the groundwater website was registered with a
variety of search engines, all of which did not charge a registration fee.

Portage County
Groundwater ...
Stewardship
for the
Future

Design a Logo and Promotional Items
Logos provide a visual for people to associate with your group's
efforts. The logo can be used on all written correspondence and promotional
items. Groundwater logo ideas were gathered from the PIE, mock-ups of
different designs were made, and PIE voted for one logo design. The logo
was used as the "home icon/button" at the top and bottom of every web page.
Also, the logo and web address were included on all forms of written
communication and, when possible, on promotional items.
Next, a bookmark that included the logo was designed. The Review
Team and the PIE critiqued and approved the bookmark. Also, a magnet like
the logo that included the web address www.uwsp.edu/water/portage, instead
of the word "groundwater," was designed. Once the logo and promotional
items were designed, manufacturers were located, bids obtained, and
bookmarks and pencils were ordered. The pencils included the message,
"Help protect groundwater" and the web address
www.uwsp.edu/water/portage. The promotional items were inserted into
mailings and handed out at conferences and meetings.

Create a PowerPoint Program
Another way to help spread the word about the website was to give
presentations to various groups. The groundwater PowerPoint program gave
background information on groundwater and showed parts of the website.
This program was presented at community organizations, town meetings, and
schools. Also, a Presentation Data Collection Record Sheet was created to

www.uwsp.edu/water/portage

Information on:
• Understanding Groundwater
• Teaching & Leaming
• Managing the Resource
• Taking Action
• Kid's Stuff
• Calendar
• More Info

www.uwsp.edu/water/portage

Public Involvement & Education
Subcommittee

of the
Pcrtage County Groundwater
Citizens Advisory Committee
Ray Schmidt, Water Quality SpeciaHst
Portage County

Planning & Zoning

715-346•1334
groundwatar@co.portaga.wl.ua
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collect outreach contact data. The sheet recorded the date, organization, number of people in attendance,
method of outreach (activity/lesson, PowerPoint, travel display), and verbal feedback from the attendees.

Present and/or Display at Professional Conferences
Giving presentations at professional conferences and setting up a display booth can reach a wide

audience, as well as Spark project ideas fm' other areas. The groundwater presentii6on was given and/or a
booth was set up at professional conferences in the areas of education, environment, and water. The
conference presentation components included the groundwater program described above, an interactive
demonstration of the Sand Tank Groundwater Flow Model, and a hands-on groundwater contamination
activity.

Giving the groumlwaJer program

.

Demonstrating use of the
groundwater model

Customer looking at travel display

.

Participants also received a variety of handouts and publications dealing with the groundwater
resource. The display booth components included a display on nitrate in Portage County drinking water,
a variety of groundwater publications, and two groundwater flow models used for display purposes.

Compile a List of Media Services and Send Announcements
A list of media services for the Portage County area was compiled for TV, radio, and newspapers.
Public Service Announcements (PSAs) and press releases announcing the website were sent out in the
summer of 2001. After the initial announcement, the groundwater resource was kept in the public eye by
having the PIE members regularly submit articles that dealt with groundwater issues to local newspapers.
Once again, the website address and logo were included on the articles.

Compile a List of Constituents and Mail Letters
A list of constituents who should know about groundwater was compiled. The list included
schools, municipalities, businesses, farmers, and community organizations. The groundwater website
letter announced the website and extended an offer to visit the constituent's business or attend a meeting
to give a presentation about the website, set up a display, and/or do a groundwater activity. Promotional
items, like a bookmark or magnet, were included in the mailing.

Compile a List of Related Websites and Send Emails
All the groundwater-related websites listed in the "More Information" category were sent an
email in the summer of 2001. Within the email, the website was briefly described and the email recipient
was informed that the Portage County Groundwater Website linked to their website. Also, a request was
made that the email recipient link to our groundwater website.
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Content of the Groundwater Website
The content of the Portage County Groundwater Website is grouped into five categories:

•

Understanding 010ttndwa:te1

• Managing the Resource
• Teaching and Leaming
• Talcing Action
• Support Features
The following are brief summaries of each category.

Understanding Groundwater
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The main challenge for this section
revolved around presenting the groundwater
data and information gathered through
research and university courses in simple,
non-technical terms.

Groundwater Basics. This section
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• Patici..,

contains introductory material to explain
the groundwater resource starting with the
Understanding Groundwater Index Page
water cycle. Other topics include
groundwater defined, movement, storage, uses, sources of contamination, actions to help protect the
groundwater resource, and a glossary of terms. These pages contain ma:ny visuals to help explain the
concepts. Most of the content information contained on these pages was a compilation of many
resources (publications, articles, reports, and textbooks) found in the UWSP library, County
Extension, Golden Sands Resource Conservation and Development (RC&D), on the Internet, and
from UWSP professors. Many diagrams.were modified with permission or created to illustrate the
concepts explained.

Portage County Groundwater Influencing Factors. Groundwater does not exist
independently of everything else. Groundwater can be affected by many factors, both human and
natural. Human land use and management practices can affect groundwater since water starts at the
land surface and moves underground through the soil to the water table. Also, the relative
concentration and proximity of people on the land surface, and the number of rural residents with
private wells and septic systems can affect groundwater quality and quantity.
· The natural factors that influence groundwater movement, storage, uses, and contamination
include soil, geology, topography, and precipitation amounts. General information about these
factors was described first, followed by specific information for Portage County. For example, the
soil page begins by explaining soil texture, permeability, and porosity in general terms. Specific
examples for Portage County followed each general explanation such as Portage County consists of
mostly sandy soils, with a 35% porosity, overlying a sand and gravel aquifer.
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Many diagrams and tables were reproduced and modified with permission, or created anew to
illustrate the concepts explained. Also, multiple GIS maps of Portage County were created or
imported to illustrate each influencing factor. For example, the web pages contain soil maps, geology
maps, a population.density map, and many more maps. The GIS information was acquired from
Portage County Planning and Zoning. Other maps used in this section were provided by the Central
Wisconsin Groundwater Center.

Portage County Groundwater Issues. The PCGCAC identified nitrate contamination, pesticide
contamination, and groundwater quantity availability as the three top concerns facing Portage County.
A literature search was conducted to gather general information about the issues, as well as specific
data about those issues in Portage County. Once again the information and data gathered was ·
compiled into easy to read web pages that contained text, graphics, and maps. The nitrate and
pesticide pages contain maps and define terms, explain reasons for possible groundwater
contamination, describe the health and economic impacts, and suggest actions to reduce human
impact on the groundwater resource. The quantity pages contain specific data and maps showing how
much water is used in the County, what the water is used for, and the impact water use has on the
groundwater resource. The Central Wisconsin Groundwater Center and UWSP housed many
documents/research projects that focused on groundwater concerns in Portage County, and employed
researchers and professors with whom to speak. Other sources of information included the Golden
Sands RC&D, the Environmental Task Force Laboratory, the Portage County Health and Human
Services Department, the University of Wisconsin Extension, and Portage County Planning and
Zoning Department.

Managing the Resource
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Agencies. A running list of

Managing the Resource Index Page

agencies that played a role in groundwater
management was kept as information and
literature was being reviewed and gathered. The agency page was divided into two columns. The
first column contained the name of the agency, mailing address, phone and fax numbers, and email
and main web addresses. If the agency's website was large, then the web address for the main
groundwater-related page was also listed. The second column contained a brief description of the
agency and its role in groundwater management. The description information came from agency
brochures and/or agency websites. The telephone book and websites were used to verify agency
addresses and phone numbers.
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Laws and Regulations. A running list of laws and regulations related to groundwater
management was also kept as information and literature was being reviewed and gathered. The laws
were divided into three categories: federal, state, and local. The federal laws included major
environmental legislation such as the Clean Water Act, Safe Drinking Water Act, and the Pollution
Control Act. The list of eleven federal laws was directly linked to the Environmental Protection
Agency website, which contained a summary for each law, as well as the full text.
For the Wisconsin state laws, a search was conducted on the Wisconsin Legislature website
and a list compiled of both the Wisconsin statutes (laws) and Administrative Codes (rules) affecting
groundwater quality and quantity. This list was reviewed by the Portage County Water Quality
Specialist, who advised which laws and codes were the most important to list on the page. The state
laws were organized into topic categories. Each category contained a brief overview of the laws and
then a list of related laws. Each law was directly linked to the corresponding law on the Wisconsin
Legislature website.
Local governments have the authority to protect groundwater resources through planning and
zoning activities. Portage County has ordinances for wellhead protection zones, private sewage, and
chemical storage. The Portage County Water Quality Specialist wrote brief descriptions for these
ordinances. Once the County's website is active, the intention is to link this list directly to the
ordinances. Besides county government, each municipality has ordinances for private wells and well
abandonment. _Each municipality was sent a letter requesting information on the ordinances they have
related to groundwater management. This information was placed on the groundwater website.
Portage County Groundwater Citizens Advisory Committee (PCGCAC). This section
contains information about the PCGCAC and its three subcommittees. The PCGCAC page lists
information on the chairperson, when established, mission and objectives, membership, meeting
dates, and meeting minutes. (Appendix Don page 34.) Links are made from this page to the three
subcommittee pages and the "Calendar of Events." Each subcommittee has a page describing their
purpose. Information for these pages came from meeting minutes of the PCGCAC and its
subcommittees, available from the Portage County Planning and Zoning Department.
Portage County Groundwater Management Plan The Portage County Groundwater
Management Plan was completed in 1988 by the Portage County Planning Department and adopted
by the County Board. It consists of two volumes: Volume I: Inventory and Analysis of County
Groundwater Resources, Problems, and Needs (198 pages) and Volume II: Planning, Management,
and Educational Recommendations (188 pages). These documents were not available in electronic
format, so a summary was written for each volume and the priority table of recommended actions was
reproduced for the web pages. A note stated that the complete documents may be viewed at the
Portage County Planning and Zoning Office in the County Annex, Stevens Point, WI.
Currently, the Portage County Planning and Zoning Department with the assistance of the
PCGCAC is in the process of updating the Groundwater Management Plan. A web page lists the
proposed groundwater management goals and proposed strategies to accomplish these goals. In
addition to listing the proposed goals and strategies, an opportunity is provided for people to provide
input. Feedback can be provided in an email to groundwater@co.portage.wi.us, an on-line form
specific to groundwater, or the groundwater discussion room (WebBoard). The information for
proposed goals and strategies was obtained from meeting minutes of the PCGCAC and its
subcommittees, available from Portage County Planning and Zoning Department.
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Teaching and Learning
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Lessons and Activities. The first
phase of the groundwater curriculum
Teaching and Learning Index Page
involved writing a rationale for the unit, a
mission statement, aims, goals, and
objectives. These items built the framework for the unit from which the conceptual map and
sequence of activities for the unit were developed. The product from this phase was presented to the
Review Team, a UWSP education professor in curriculum development, and a teacher focus group
for comments. •
The second phase involved searching for or creating activities or lessons that would meet the
identified goals and objectives. A variety of published materials, such as Project WET, Project
Leaming Tree, Project WILD, Wisconsin Groundwater Study Guide, and many other groundwater
specific curricula were reviewed at the Wisconsin Center for Environmental Education Library.
Activities of interest were photocopied and sources cited for future reference. After the reviewing
process, the publishers of the lessons were contacted to request permission to reproduce the lesson
directly. From here, a standard "At a Glance" sheet was created for each activity that included the
title, overview, time, objectives, Wisconsin environmental education standards addressed, reference,
extensions or modifications, and related activities. The "At a Glance" sheet also contained lesson
adaptations specific to Portage County and teaching tips. The actual activity/lesson followed this
summary sheet. The teacher focus group aided in finding lessons and making the summary sheets.
The third phase involved placing the rationale, mission, aims, goals, objectives, concept map,
sequence, and lessons onto the website in a logical manner. The main page listed components
mentioned in an outline format. Each item linked to the more detailed text, explanation, or lesson. A
navigation bar including links to the rationale, mission, aims, goals, and objectives was placed on
each lesson page. Each lesson was also saved in a portable document format (pdt), so visitors could
download the lesson, if desired.
The final phase required that links be made to the activities from within the website. An icon
with a book was created as a symbol to represent learning activities or lessons. If an activity link was
deemed necessary, the icon was placed toward the bottom of the page followed by a brief description
of the activity or lesson.
· PCGCAC Education Outreach Activities. The PIE members worked in subcommittees to
create a four-page information piece, an annotated bibliography of groundwater-related publications,
newspaper articles, slide show presentation, and a traveling display on nitrate in drinking water. Web
pages were created to display the products. The bibliography was entered into a spreadsheet program
and sorted five different ways according to annotations, alphabetical order, topic, issuing agency, and
Portage County specific listings. Each of these formats was placed on the website. Links were
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provided to the issuing agency websites, as well as to electronic versions of the publication, if
available. The annotated bibliography was also made available in a pdf format.
Various members of the PIE, including the developer, wrote groundwater-related newspaper
articles. The articles were submitted to the main local newspapers, the Stevens Point Journal and the
P-ortage County Gazette. Upon publication, the PIE articles were clipped and the date and newspaper
source were documented. The articles were then scanned with an optical scanner, and saved as a
Microsoft word document, pdf file, and in html format. The PIE articles were placed on a web page
created for groundwater-related newspaper articles.
George Kraft of the Central Wisconsin Groundwater Center created the groundwater slide
show in PowerPoint. The file was then saved as html and imported onto the website. A web page
was created that gave a brief description of the slide show and then linked directly to the show.
Mark Hilliker of Portage County University of Wisconsin Extension wrote the four-page
information piece. He placed this piece on the Extension website, so a web page was created
introducing the information piece and then a link was provided directly to the document.
The researcher created the traveling display for a UWSP Natural Resource course in
environmental issue investigation. The "Nitrate in your Water" display was given to the PCGCAC to
use as part of their educational outreach program. A web page was created giving a description of the
display and listing a contact for reserving the display for public meetings or other functions.
Educational Resource Materials. A web page was created listing educational resource
• materials for groundwater-related curriculum, videos, slide shows, posters, and websites with
supporting information for activities. The information for this list was acquired by searching the
Internet, viewing materials at the Wisconsin Center for Environmental Education, conducting a
library search at the Portage County library, and asking natural resource professionals with the
Department of Natural Resources, University of Wisconsin Extension, Resource Conservation and
Development, and the Central Wisconsin Groundwater Center for lists of materials available for
check out or purchase by the public.
Sand Tank Groundwater Flow Model. The sand tank groundwater model assembled and
sold by the UWSP Student Chapter of the American Water Resource Association (AWRA) was
described. Additional information was included on grant opportunities for teachers to acquire a
model and a list of organizations/locations of where models could be borrowed for use by the general
public. Information for the model was obtained from the Internet, publications from the UWSP
Student Chapter of AWRA, and the Central Wisconsin Groundwater Center Groundwater Educator.
Water and Soil Testing. These pages simply describe the importance of and procedure for
collecting samples of soil and water for testing. Information on how to interpret test results and
suggested actions to take were also provided. The soil information for these pages came from a
University of Wisconsin Extension soil publication and a University of Minnesota Extension web
page. The water information came from University of Wisconsin Extension and Environmental Task
Force Laboratory publications, and personal meetings with the Central Wisconsin Groundwater
Center Education Outreach Specialist and the Environmental Supervisor for the Portage County
Health and Human Services Department.
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Taking Action
The previous categories focused on
building awareness, knowledge, and
-skills on groundwater. This category
suggests ways you can help through:
• Individual and group actions
• Political Actions.
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actions at home and work were
organized into ten action categories:
Taking Action Index Page
agricultural practices, chemical and
hazardous material use, conserve water, get involved and stay informed, political action, septic
system, waste reduction, wells, and yard maintenance. Subsequent pages were developed to describe
the actions in more detail. For nine of the ten categories, information for these pages was derived
from journal articles, publications, and conversations with natural resource professionals and/or
scientists.

Political Action
To assist people in becoming politically active, a variety of techniques were used to develop
additional pages for this last category as described below
Elected Officials Information. Information from the Wisconsin Blue Book and the
Wisconsin Legislature website was used to assemble a web page listing the federal and state elected
officials for Portage County. The page includes information on the official's name, local and
governmental mailing addresses, phone numbers, email and website addresses, and district maps.
Letter Writing. To encourage letter writing, forms were created for five local newspapers
and nine elected officials as described in Appendix E on page 34. The forms are directly sent to the
newspaper or elected official. Also, a page on letter writing tips was written. Information was
acquired from newspapers, journal articles, the Sierra Club, and a UWSP natural resource class.
Media Services. To aid visitors in distributing articles and messages to the media, a media
list including TV, radio, and newspapers was placed on the website. The information was acquired
from the Portage County Chamber of Commerce/Business Council and area telephone books.
Clubs and Organizations. Another way to take action is to join a club or organization that
is dedicated to protecting the environment and/or the groundwater resource. To find such clubs and
organizations, an Internet search was performed, and groundwater-related journals and environmental
newsletters were viewed at the UWSP library. A list was compiled with the organizations' name,
address, phone number, email, and website addresses, if available. The web page includes a brief
description of each organization and links to the organization's website or email address.
Workshops and Conferences. During this project, many key individuals in groundwater
management or research were met. Emails were sent to these key individuals asking for information
or leads on workshops, conferences, or events that related to groundwater. Also, the information
collected above in the clubs and organizations section was used. Each organization was sent an email
or letter briefly informing them about the groundwater website and requesting information on
workshops, conferences, or events. The information received or read about in journals, newspapers,
or newsletters was assembled into a web page. Thank you notes, along with a request to be placed on
the organization's mailing list, were sent to those who returned information.
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Support Features
Support.features provide secondary
support or infrastructureto the
we site:
e support eatures me u e:
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What's New
The "What's New" page lists the
latest website additions, groundwater issues
w
in the newspapers, and research projects.
What's New Index Page
The groundwater issue articles and
letters to the editor were clipped from local newspapers, scanned, made into pdf files, and saved as
html. A web page was created that organized articles by type (PIE article, feature article, letter to the
editor) and then by topic. The articles either linked to a pdf file or to the newspaper's website.
· Research projects were learned about by attending meetings,' conferences and symposiums,
reading journals, and through word of mouth. The project information was acquired by emailing the
researchers and requesting summaries.
'
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Kid's Stuff
This category features fun
games, activities, coloring sheets, and
basic groundwater information for
younger children (K-3 rd grade). The
content for each page was found by
searching the Internet and looking
through existing groundwater
resources in local libraries and the
Central Wisconsin Groundwater
Center. Copyright permission was
acquired to reproduce published
materials. Links were made to the
resources available electronically.
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Kid's Stuff Index Page

Calendar
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The "calendar'' lists local public meetings, workshops,
and groundwater-related events. Each event listed on the
monthly calendars contains the name of the event, tinie,
location, and contact information. If more detailed
information was available, then links were made to additional
pages. The information for these events came from the
Internet, PCGCAC, GMPI, PIE, or CAS meetings, public
notices in the newspaper, and information supplied by other
people and organizations. Non-local workshops and
conferences were listed on the "Conferences and Workshops"
page under the "Taking Action" category.

Calendar Index Page
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More Information
The "More
Information" page contains
links to other groundwaterrelated websites, contact
information for managing
agencies of the groundwater
resource, the Groundwater
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and references for the website.
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The links page
More Information Index Page
contains many links to other
sites with groundwater-related
information, educational resources, and organizations. Each link contains a title, URL address, and a
brief description. All the links were found through an extensive Internet search.
The "Agencies" page also appears under the "Managing the Resource" category, and the
"Groundwater References and Publications Guide" pages also appear under the "Teaching and
Learning" category.
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Comments & Ideas
Four methods of feedback were
created. Two comment forms were created to
allow people to send general feedback,
questions, and concerns or specific issues
back to the PCGCAC. Email
communication to the PCGCAC
representatives was set up and a discussion
room was developed.
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Ideas and Comments Index Page

Comment Forms. One form was an open-ended,
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general comment form and the other was a structured
form focusing specifically on groundwater concerns.
The preformatted comment form provided by FrontPage
was slightly modified for the general form. The tailored
form was created by selecting the command, "insert form"
and following the steps described in Appendix E, page 34.
PIE determined that the questions should be in an openended format, instead of a check box or ranked prewritten statement style. The visitor's completed form is
emailed directly Jo the Portage County water quality
specialist. He directs the comments to the appropriate
agency personnel and provides a copy tb the PIE.

Isu-.n1tc.mmanufl aearfonwf

General Comment Form
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Discussion Room. This option was provided

as an interactive way to share concerns and
.----ideas with the PCGCAC, as well as other web
To participate in ii
viewers. In the Groundwater Discussion
web conference, you can
Room, a visitor may read messages, reply to
D Remember my password
log in as an Existing User,
messages, and post messages. Messages
Forgot your password'
a New U11r, or a Guest
may also be sent to the Groundwater Citizens .
CWST··· •: I Guaot1 entering conferancas
.__......,_ are lim~ed to reacl-only accass.
Advisory Committee (GCAC) Representative
U·•- ·1 Naw users click hare to create
for the visitor's municipality, under the title,
- - - - a pa11onalizad profile.
"Town Talk." All messages posted are for
public viewing.
The UWSP Information and
Groundwater Discussion Welcome and Log In Page
Technology staff set up the "WebBoard" for
the Portage County Groundwater Website. ('WebBoanl is the technical jargon for a discussion or
conference room.) The actual conferences were set up by adding topics under the "Conferences"
heading. Conference headings included:

Welcome! ........

•
•
•
•
•

thoughts on proposed goals
,., t,,,,,
\\cbBoard
Conferences
and strategies,
t_.-~.,=~&~1~1iil£dllflfJlllt-ti'.
Al M,1111111 I ~ IQ.Mn
r.,1cYourND1
(1 af1),
13 timH .:a
C.nt.'t"hbsd1 fftdbark
thoughts on nitrates,
km!'d fflyabna som
n...:Frida,. S.p11mbtir08. 20C003:37 PM
thoughts ·on pesticides,
p,, • .., •
. 1 N11 Groundw.at•r iHUH .,. IMcoming more widespreild than people ~:now. I live in Pt.nt City,
Florida, Hlll&barough County
we.,... fighting Tamp.a Bay Water ,and th•ir proposed 13
thoughts on quantity issues,
WeK Sit••• slimming the hHd w.atars off of 7 riVlll'I, building a
and .a poss1bl11
I Desalinization Plant .all n Hillsborough County. The sad part ii the lolt of environm11ntal
key ideas or messages for
P) ~~:~. 7f~:::a:~ ~~:r:::/~~~f•~~:r:;:•c:n~~~•.a;:!:i°ng
i~~I =~•;Ht~~.
IW..LJIIJIIIJlllls.1me thing■ we .are quHtioning, ob1erving, r■pt,rting, etc ... , her. on this web site. I wil
groundwater education,
follow your
.and
l'tom .a
to ••• if you h.ave 1om• better
.and
inform.ation then we do.
sharing lessons, activities,
projects,
IR1P1110· ~x,ur Not Alon,·
sharing findings or water
Groundwater Discussion Room Internal Page
test results,
events or workshops related to groundwater,
website feedback,
town talk .
Alon■

wh■r■

res■rvoir
0
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thought ■

•
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view ■
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Other site management issues dealt with included how long to leave messages·in the discussion
room, whether or not to allow attachments to messages or whether to allow chat rooms. (Chat rooms are
similar to a discussion room, except more than one person is on-line at the same time to discuss an issue .
. They are similar to a conference call, but are via computer.)

PCGCAC Email This option was provided so individuals could share issues or concerns
specific to their community with their groundwater representative on the PCGCAC. This representative
in turn would share the concerns with the Town Board. Two outlets were made possible: private email
messages and publicly posted messages.
For the private email messages, a page was created that listed the municipality along with the
PCGCAC groundwater representative and the representative's email address, mailing address, and phone
number. For groundwater representatives who did not want their information listed on the Internet and
for those who did not have Internet access, the groundwater email address was listed. The Portage
County water quality specialist receives emails sent to the groundwater address, prints hard copies, and
mails them via the postal service to the appropriate groundwater representative.
To allow people the opportunity to publicly share community concerns, a conference in the
Groundwater Discussion Room was set up under the conference heading, "Town Talk." Each
municipality is listed and visitors click on the appropriate municipality to type their message.
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Things to Consider
As with any project, many lessons were learned. Most of the challenges stemmed from being the
sole person developing the website and having limited prior knowledge in website construction, limited
funds, limited technical assistance, and the vast amounts of time required to produce the website. This
section discusses some suggestions or things to consider before getting started.
Many of the hurdles faced during our experience can be overcome if a team of people willing to
help construct the website can be formed. A team of builders will save time, have more ideas, and have
more people to critique the product. If the team is lacking a person versed in website construction, then
extra training and reading may be necessary. Besides having a team of builders, funding is necessary to
pay for hardware, software, training, promotional items, mailing costs, and travel and conference
expenses. Another time consumer and possible expense is acquiring copyright permissions. The final
hurdles are knowing where to get help with problems,. and having other people willing to critique the web
pages. The more people involved in the process, the better the resulting website will be.

Team of Builders
The development of a groundwater website requires a wide range of skills and knowledge. To
produce a quality groundwater website, be sure to have a team with diverse skills in the areas of graphics,
web construction, writing, and groundwater, as well as people to provide constructive feedback. Initially,
the talents of a graphic artist are needed to design an eye-appealing home page and "website look," create
or modify graphics, and create appealing web page layouts. The team also needs a groundwater expert to
provide technical information to a writing specialist, who takes the technical groundwater-related
information and presents it in a manner that the general public can understand. The content and graphics
are then given to a skilled computer person, who actually constructs the web pages. This requires the use
of a variety of software programs (e.g. FrontPage for making web pages, Adobe PhotoShop for designing
and modify graphics, PowerPoint for creating presentations, Adobe Acrobat for making portable
document files [pdf], Excel for spreadsheets, Microsoft Word for text, and ArcView for making GIS
maps). Besides the team of website builders, there should also be a team of reviewers who critique the
web pages for understandability, content, ease of navigation, and design layout.

Time
Creating web pages in general will take more time than originally planned. To put things into
perspective, the developer worked an average of 30+ hours a week for 16 months on campus, as well as at
home. Producing or modifying graphics, checking links, editing pages, and maintaining and updating the
website consumes tremendous amounts of time. Besides the time necessary to create a website, there is
also the "wait time" for copyright permission responses, as well as feedback from the team of reviewers.
Having a team of builders will help spread this workload out and should produce faster results.

Technology Training and Assistance
Questions and problems will come up during the project. To be prepared for these times of need,
have books and articles on website design and construction on hand, and have a list of helpful websites
and phone numbers available for reference. Often, questions can be answered through trial and error.
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Funding and Partnerships
Funding to support website efforts should be acquired before construction begins. Financing
possibilities include partnering with other agencies and organizations that may have a joint interest in the
website project and pooling together resources, as well as seeking grant funds. To get an idea of possible
budgetary expenses, see the table in Appendix B on page 33.
Funds for the Portage County Groundwater Website were limited. Support (dollars, equipment,
and advice) was pooled together from a variety of sources by formal and informal means and
. partnerships. The developer wrote contracts to establish a partnership between Portage County and the
University of Wisconsin-Stevens Point (UWSP) for the creation of the website. UWSP provided payment
to the developer, and training and assistance in website design and construction. The County provided
salary funds to UWSP, and an employee to direct the project. The County also covered.printing and
mailing costs associated with advertising and promoting the website.
Additional support was received from three other agencies. The Wisconsin State Department of
Health provided some funding to develop the web pages directly related to health. Portage County Health
and Human Services-Environmental Division provided an environmental health employee to give advice
and review health-related web pages. The Central Wisconsin Groundwater Center offered the developer
office space, a computer and printer, and advice from a groundwater expert and a groundwater educator.
The developer successfully acquired student scholarships to attend and give presentations at two
national conferences and one regional conference. In addition, the Central Wisconsin Groundwater
Center covered the travel and lodging costs for one national conference. Lastly, various grant proposals
were submitted. Some were not awarded and some are still pending. To view the actual budget for the
Portage County Groundwater Website, turn to Appendix Con page 33.

Copyright Permission
Basically, the Copyright Law states that the author alone has exclusive rights to their works for a
· limited amount of time. The author has control over the reproduction, adaptation, publication, public
performance, and public display of a work. In order for others to carry out the above activities,
permission must be obtained, except in a few cases. The most common exception is the "Fair Use"
exemption, which allows limited copies to be made without permission of the author as long as the
following criteria are met: use is for non-profit, educational, or research purposes; only a small portion
(usually less than 10%) is copied; and use does not forgo a sale. Copyright laws for the Internet are still
· being developed and "fair use" generally does not apply, unless the website has restricted access.
The Portage County Groundwater Website is open to all viewers, so copyright permissions had to
be requested to reproduce diagrams, photos, tables, lessons, activity sheets, and newspaper articles.
Return time for responses took anywhere from one day for email requests to many months for mailed
requests. Sometimes, second notices had to be sent out. Since the groundwater website is for educational
and nonprofit purposes, most authors and publishers granted permission to use their materials free of
charge as long as the source was cited. However, some publishers of educational lessons did not grant
Internet reproduction. Despite this initial setback, other sources were sought until permission was
granted. In some cases, only the name of the activity along with its source was cited.
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Recommendations
Find Future Funding
In order for the website to continue, additional fundini will have to be acquired This fonding
could come from the County, grants, and partnerships with other agencies or organizations. This funding
should be used to complete the following recommendations: hire a person to maintain and add new pages
to the website; purchase promotional items such as bookmarks, magnets, and pencils; pay for travel
expenses for presentations; pay for promotional mailings; and pay for a survey on the effectiveness of the
website. A few suggestions for whom to hire include:
•
•
•

Hiring a graduate student to maintain and update the website as his/her assistantship and to
complete an extensive survey to evaluate the effectiveness of the website as his/her thesis.
Hiring a contractor to update, maintain, and evaluate the website.
Assigning website maintenance, updating, and evaluation to an existing County employee.

Maintain and Add New Pages
An educational website represents a dynamic tool that must be kept current and must continually
evolve to keep visitors coming back. New pages should be continuously added and old pages should be
constantly maintained and changed periodically. Feedback from the comment form can aid in
improvements, as well as provide ideas for new content. "Web development means more than putting up
a site; it means maintaining the site so that it will consistently inform, communicate, and serve various
audiences" (Adamyk, 1999).
.
Maintenance of the groundwater website will include clipping and adding groundwater-related
newspaper articles, adding meetings and events to the calendar, updating the workshops and conferences
page, adding PCGCAC and subcommittees' meeting minutes, and checking links to make sure they are
still active. One recommendation is that the maintenance dµties be assigned to the PIE members to do the
initial legwork. The PIE members would give their information and/or materials to a paid employee who
will update the website. Another recommendation is that a graduate student could maintain the site as
part of his/her assistantship and do the initial legwork, as well as updating the website.
As far as adding new pages, the PIE members could brainstorm a list of topics that they would
like to add to the website. This list could then be prioritized. PIE members could gather the necessary
information and graphics for each topic and create a storyboard. Then the storyboard could be given to
the paid employee or the graduate student to add to the website. ·

Make GIS Maps and Databases Interactive
Most of the website maps of Portage County were made from Geographic Information System
(GIS) data. This GIS data should be made web compatible and the maps should be made interactive.
This would allow a visitor to zoom in on a map and query the database to answer questions. It may be
possible for the visitor to use the GIS data to create their own maps.

Purchase Promotional Items
1500 bookmarks and 500 pencils were purchased, but additional supplies will be needed for the
advertising and promoting campaign. The County should purchase additional promotional items.
Magnets and bookmarks could be included in postal mailings, and promotional items could be given
away at presentations and meetings.

24

Give Presentations
PIE members should continue to give website and groundwater presentations to school groups,
community clubs and organizations, governmental bodies, and professional conferences to keep
groundwater in the public eye. As a result of the presentations, attendees may visit and use tlie
groundwater website, as well as tell others about the site.

Evaluate the Website
To determine the effectiveness of the Portage County Groundwater Website, a variety of
evaluations should be conducted.

Website Monthly Statistics
First, the website monthly statistics at http://www.uwsp.edu/webstats/20012/www/water/portage/ should be regularly checked and analyzed. These statistics show the total number
of hits to the website, the pages most often visited, the pages least often visited, and much more. These
statistics could help you identify technical errors, viewer's main areas of interest which may lead to future
page development, and pages that could be changed or deleted.

Website User Surv.ey
.
Second, a user survey should be placed on the website to gather user data. The website was
created to target Portage County citizens, teachers, and students. Are these people accessing the website?
Are there other audiences using the website? What does this information tell you?

Mail Survey
Lastly, in the fall of 2002 the PIE should conduct an extensive mail survey to assess the
effectiveness of the website. The purpose of the website was to educate, inform, and receive public
feedback. Is the website educating and informing people? Is PCGCAC receiving feedback? Is the
website meeting the needs of its audience? Is the public more knowledgeable about groundwater issues
and management and are Portage County citizens acting in a inore groundwater friendly manner?
These evaluations should help strengthen the groundwater website and provide direction for the
PCGCAC.
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Conclusion
This website has the potential to evolve and store more data, information, and research reports;
thus becoming the "groundwater library" for Portage County. In time, the general public may be able to
interactively query GIS data to answer questions and/or analyze problems for themselves. The ability for
increased communications with others via the Internet also has great potential for improving the
management of the groundwater resource.
Although developing and implementing a website on Portage County groundwater took a
tremendous amount of time, energy, and perseverance, the product was well worth the effort. The
website will provide information and foster critical thinking and problem solving skills that will help
Portage County citizens, teachers and students, as well as others around the world to better protect the
groundwater resource. Although, this website is the first of its kind devoted solely to a county
resource-groundwater, the hope is that it will serve as a model for others to produce a similar site on
groundwater for their area.
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Appendices
Appendix A: Portage County Groundwater Website Map
I. Undefstanding Groundwater
A. Groundwater Basics
1. Water Cycle
a. Precipitation and Runoff
b. Types of Runoff and Flow
2. Groundwater Definition
3. Groundwater Movement
a. Groundwater Movement-A Closer Look
4. Groundwater Storage
5. Groundwater Uses
a. Collage of Groundwater Uses
6. Sources of Contamination
7. Protection Actions
8. Glossary of Terms
B. Portage County Groundwater Influencing Factors
1. Overview: Portage County Groundwater Conditions Report
a. Summary of Report
b. Full Report
2. County Demographics (includes a map)
a. List of PCGCAC Representatives
3. Geology
a. Bedrock Geology
b. Bedrock of Portage County Map
c. Clipping of Portage County from Bedrock of Wisconsin Map
d. Geology of Unconsolidated Materials
e. Groundwater Provinces
4. Land Use
5. Precipitation
a. Precipitation and Runoff
b. Types of Runoff and Flow
6. Soil and Aquifer Properties
a. Texture: grain size, texture classification, soil series classification
i. Black and white aerial photos from the Portage County Soil Survey
ii. Soil association map from the Portage County Soil Survey
iii. General soils overlying the groundwater provinces map
b. Porosity
c. Specific Yield
d. Permeability
e. Attenuation Capacity (soil's filtering ability)
i. Seven soil characteristics used to determine attenuation capacity
7. Topography
a. More Types of Topography Maps
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C. Portage County Groundwater Issues

1.· Overview: Portage County Groundwater Conditions Report
a. Summary of Report
b. Full Report
2. Proposed Groundwater Management Goals

J. Nitrate
a. Defined and Sources
b. Explanation for High Nitrate Levels
c. Impacts of High Nitrate Levels
d. Nitrate Levels in Portage County
e. Water Testing
f. High Nitrate Levels in Your Drinking Water
g. Preventative Actions
. 4. Pesticides
a. Defined and Sources
b. Explanation for Pesticides in Groundwater
c. Impacts of Pesticides
d. Pesticide Levels in Portage County
e. Water Testing
f. Pesticides in Your Drinking Water
g. Preventative Actions
5. Quantity
II. Managing the Resource

A. Agencies: local, state, and federal
B. Laws & Regulations: local, state, and federal
C. •Portage County Groundwater Citizens Advisory Committee (PCGCAC)
1. PCGCAC Membership
2. PCGCAC Meeting Minutes 2001, 2000, 1999
3. Subcommittees
a. Groundwater Management Plan & Implementation (GMPI) ·
i. GMPI Minutes 2001, 2000, 1999
b. Public Involvement and Education (PIE)
i. PIE Minutes 2001, 2000, 1999 .
ii. PIE Activities
a) Educational 4-Page Piece
b) Slide Presentation on the current condition and management of Portage
County groundwater
.
c) Groundwater Resource Guide and a two page Summary Brochure
d) Nitrate in your Groundwater Traveling Display
e) Groundwater Newspaper Articles
t) This Portage County Groundwater Website
c. Continuous Assessment (CAS)
i. CAS Minutes 2001, 2000
D. Portage County Groundwater Management Plan
1. Summary of this 1988 Document
2. · List of 1988 Groundwater Management Activity Recommendations
3. Proposed New Goals and Strategies
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III. Teaching and Learning

A. Activities and Lessons
1. Groundwater Curriculum Foundations
a. Rationale
b. Mission Statement
c. Unit Overviews
d. Schematic
e. Overview of Suggested Lessons
f. Sample Activity
g . .References
2. Lessons that Directly Support the Groundwater Curriculum
3. Miscellaneous Activity Ideas from Other Websites
B. Education Outreach Activities by the Portage County Citizens Advisory Committee
1. Groundwater Education Newsletter
2. Groundwater Resources & Publications Guide
a. Alphabetical Listing by brochure title
b. Annotated Listing with topic subheadings and brief content explanations
c. Issuing Agency/Organization
d. Portage County Specific Publications
e. Topic Listing by subheadings
f. Selected/Recommended Publications and Web Sites: a short list
3. Groundwater Slide Show Presentation
4. Newspaper Articles
· a. Articles Written by PCGCAC
b. Other Articles Related to Groundwater Issues
c. Letters to the Editor
5. Nitrate in your Groundwater Traveling Display
6. Placemats: In the works ...
C. Educational Resource Materials
1. Resources Available Within Portage·County
2. Resources Available Elsewhere (outside the County)
D. Sand Tank Groundwater Flow Model: a physical model
1. Borrow a Model
2. Purchase a Model
3. Glimpse at the 2000 Grant Program
E. Water & Soil Testing
1. Water Testing: Why and How to Do It
a. Water: Interpreting the Results
2. So~l: Why, How to Do It, and What Does it Mean
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IV. Taking Action
A. Agricultural Practices
1. Research
a. Community Supported Agricultural Diversification Research Project
b. Agricultural Chemical Fate Modeling System Using GIS
c. GIS Supported Modeling of Water Quality Using Artificial Neural Network (ANN)
B. Chemical & Hazardous Material Use
C. Conserve Water
D. Get Involved & Stay Informed
1. Attend Public Meetings on groundwater and other environmental issues
2. Attend Workshops and Conferences
3. Join Organizations or Clubs
4. Participate in Volunteer Projects or Programs
E. Political Action
1. Vote on Environmental Issues and for Elected Officials/Representatives
a. National Voting Record
b. Congressional and Senate District Maps
2. Attend Public Meetings and Hearings on topics related to groundwater
3. Generate Phone Calls and Letters to your Elected Officials (local, state, and national)
a. List of Representatives
b. Congressional and Senate District Maps
c. Letter to Russell Feingold, US Senator
d. Letter to Herb Kohl, US Senator
e. Letter to David Obey, US Congressman, District 7
f. Letter to Kevin Shibilski, State Senator, District 24
g. Letter to Roger Breske, State Senator, District 12
h. Letter to Mary Ann Lippert, State Representative, District 70
i. Letter to Julie Lassa, State Representative, District 71
j. Letter to Marlin Schneider, State Representative, District 72
k. Letter to Lorraine Seratti, State Representative, District 36
1. Tips on writing to elected officials
4. Write letters to the Editor of Local Newspapers
a. The Central Wisconsin Sunday
i. Write a Letter
b. The Portage County Gazette
i. Write a letter
c. The Stevens Point Journal
i. Write a Letter
d. The UWSP Pointer
i. Write a Letter
e. The Wisconsin Rapids Daily Tribune
i. Write a Letter
f. Tips for Writing Letters to the Editor
5. Send your Message to the Media (TV, radio, newspapers)
a. Media List for Newspapers, Radio Stations, and TV Stations
6. Participate on a Committee or Subcommittee
7. Organize or Volunteer to Work on a Community Project
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8. Initiate a Bill and persuade your representative to write the bill, or start a petition
a. How a Bill Becomes Law
9. Join a Special Interest Group/Organization
10. Links to political sites

F. Septic Sy stems
G. Waste Reduction
H. Water and Soil Testing
1. Water Testing: Why and How to Do It

a. Water: Interpreting the Results
2. Soil: Why, How to Do It, and What Does it Mean
3. Conduct studies about water quality in your watershed or groundwater
a. Plover River Water Quality Research Project
I. Wells
J. Yard Maintenance Practices
V. Comments and Ideas
A. General Comment/Suggestion Form

B. Specific Groundwater Comment Form
C. Communicate with your Municipality's PCGCAC Representative
D. Groundwater Discussion Room
1. Introduction Page for first time users
2. Welcome Page for discussion room
VI. Kid's Stuff
A. Activities
B. Coloring Pages
C. Games
D. Groundwater Basics
VII. Calendar
A, January 2001
B. February 2001
C. March 2001
D. April 2001
E. May 2001
F. June 2001
G. July 2001
H. August 2001
I. September 2001

J. October 2001
K. November 2001
L. December 2001
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Vill. More Info
A. Agencies
B. Links
1. Acdon-Orlented Programs or Projects (volunteer opportumfies)
2. Background Information (information, data, maps, etc.)
3. Education Resource Materials (activities, curriculum, videos, etc.)
4. Managing Governmental Agencies (federal, state, regional)
5. Organizations (professional and environmental) ·
6. Political Information Sites
C. Groundwater references and publications guide
1. Alphabetical Listing by brochure title
2. Annotated Listing with_topic subheadings and brief content explanations
3. Issuing Agency/Organization
4. Portage County Specific Publications
5. Topic Listing by subheadings
6. Selected/Recommended Publications and Web Sites: a short list
D. Website references
IX. What's New
A. Latest Additions to the Website
B. Current Issues in the News
C. Research Reports and Projects
X. Search
A. SiteMap
B. Search Query
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Appendix B: Possible Budgetary Expenses

--....-.-au.

Description

Estimated Cost
-

·--..,;;

f-.

Computer

$800.00 and up

Flatbed Scanner

$200.00 and up

Slide Scanner

$200.00 and up

Software
Web Editor (e.g. FrontPage, Dream Weaver)

$135.00

Graphics Editor (e.g. PhotoShop, Paintshop Pro)

$600.00 and $100.00 respectively

Word Processing (e.g. Microsoft Office)

$400.00

Scanning Software (e.g. VistaScan and OmniPage)

$150.00

Pdf Software (e.g. Adobe Acrobat)

$400.00

GIS Software (e.g. ArcView)

$1500.00

Web Development
Copyright Permission

Varies

Phone-Long Distance Charges

Varies

Web Developer Salary

$75.00/hour and up

Graphic Artist (design home page & template)

Minimum $1000.00

Training Materials (course and/or books)

$200.00

Advertising
Bookmarks

$10.00/ 500

Magnets

$350.00/ 1000

Pencils

$100.00/ 500

Publication Printing (20-11" x 17" pages, back to back)

$2.00/copy

Mailings (postage, envelopes, labels, paper, photocopying)

$ 0.45/each

Travel Display (developed in-house)

$150.00 and up

Search Engine Registration Fees

Free to $200.00/each

Appendix C: Portage County Groundwater Website Budget
Description

Expenses

In-Kind Donations

Estimated Cost

Adobe Acrobat Software

$200.00

$30.00

Photocopying (1500 x $ 0.05)

$150.00

Pencils (500)

$100.00

Letterhead, Envelopes, Labels

$60.00

Postage (1500 x $ 0.34)

$510.00

Publication Printing (200 x $1.50/copy)

$350.00

OCR Software

$100.00

Airfare to one conference

$350.00

Five Conferences (fees,
travel, lodging, and meals)

$1250.00

Scholarships for two Conferences

$1000.00

Salary (18 months)

$3500.00

Bookmarks (1500)

Total

$ 5490.00

Total

$2110.00
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Appendix D: Portage County Groundwater Citizens Advisory Committee
In 1984, Resolution Number Fifty-Four (54) created the Portage County Groundwater Council,
which consisted of the Technical Advisory Committee and the Citizens Advisory Committee. The goal
of the Groundwater Council was "to develop a strategy and policy for addressing public concerns on
groundwater protection and management for recommendation to the Portage County Board" (Steinke,
1984). Upon completing its goal, the Groundwater Council was dissolved in 1990, but the Citizens
Advisory Committee (PCGCAC) was retained. PCGCAC membership consists of one representative
appointed from each of the twenty-eight (28) municipalities (city/town/village) in the County.
As of 1990, the Portage County Groundwater Citizens Advisory Committee's role is to gather
views and concerns regarding groundwater protection and management in Portage County from
individual citizens and municipal governing boards, and to present recommendations to the Planning and
Zoning Committee for consideration by the Portage County Board. To accomplish this goal, the
following objectives were identified:
•
•
•
•
•
•

Update the Portage County Groundwater Management Plan (1988)
Develop strategies for implementing the groundwater plan that protects the health of all citizens
Seek funding and staff support to aid in implementing recommendations
Identify research and education needs
Provide for publidnput
Provide a framework for county actions

The PCGCAC identified three groundwater challenges facing Portage County: groundwater
quantity availability, nitrate contamination, and pesticide contamination. In 1999, they also determined
that public involvement and education were a necessary component for long-term management of the
groundwater resource. This resulted in the creation of the Public Involvement and Education (PIE)
Subcommittee whose mission is to provide access to groundwater information and a platform for public
involvement in groundwater management decision-making. PIE determined that a county groundwater
website would be their main method of outreach.
PCGCAC also has two other subcommittees: Groundwater Management Plan and
Implementation (GMPI) and Continuous Assessment (CAS).

Appendix E: General Principles of Website Design and Construction
This section provides a sketch of the three-step approach (planning, designing, and constructing)
for building a website.

Introduction
Two key components that insure a successful website are planning and effective use of page
design principles (Adamyk, 1999). The first major step in building a website is deciding who the audience
will be and then deciding what messages you want delivered. With those two components identified, the
next crucial step in planning is to visualize the entire website and map out the main content topics and
their interconnectedness. This will guide the construction of the subsequent web pages. The most
important factor of a web page is the content or text. Graphics and links are secondary and should be
added on each page to support the content. The layout of the page should be appealing to the eye by
keeping it simple and using white space effectively. The key to insure repeat visitors to the site is to have
an easily navigable site, which requires the use of navigation bars, headers, and footers, and to continually
maintain and add content to the website.
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Website Planning
Audience
Before web page construction begins, the website needs to be thoroughly planned out to provide a
solid foundation for building. This planning process revolves around answering a series of questions.
The first set of major questions is, "Who is your Audience?" and "What are their needs and
expectations?" The make up of your audience determines how information will be presented both
conceptually and visually, and at what level of detail. All the material placed on the website should
specifically target this audience (Adamyk 1999, Peelen 2000, Reynolds 2000, Tittel 1999).

Purpose
After identifying and analyzing the audience, the purpose or goal of the website needs to be
defined. In other words, what is the website for (education, persuasion, advertising, sales, etc.)? What
kind of message do you want to send? Determining the purpose of the website sets the tone and guides
future page development (Adamyk 1999, Peelen 2000, Reynolds 2000, Tittel 1999).

Site Map
The next step is to sketch a site map of concepts (Adamyk 1999, Peelen 2000, Reynolds 2000,
Tittel 1999). One way to do this is to gather a group of people from the managing company/organization
and brainstorm ideas, key points, and concepts. All the ideas should be recorded without discussion.
After about thirty minutes of brainstorming, each idea should be discussed, analyzed, and further
clarified. Next, the topics should be rearranged into an organized outline, concept map, or flow chart.
The intent of this exercise is to find a logical sequence for the topics, as well as to show how all the topics
are interconnected. This site map represents the content of the website. In addition to the content, special
features wanted on the website, such as a search engine or feedback forms, should be determined.

Inventory List of Information Needed
Next the site map is used to assemble a list of content items for the website (Reynolds 2000). The
items may include articles, other printed materials, text files, photos, diagrams, clip art, maps, data sets,
logos, software [web page editor, photo editor, portable document format (pdt), and optical character
recognition (ocr)], and hardware [computer, printer, and scanner]. Once these items are in hand, it is time
to move on to building the framework.

Storage of Files
The last step for planning should be to create a logical, organizational structure of folders for
storing web pages and images. Each main category on your website should have a folder. Within each
folder, a subfolder called "images," for graphics, should be created. The filenames should be as short as
possible in lower case letters with no spaces. If a space is desired, an underscore ("_") should be used.
However, this method is not recommended since the underline is hard to see in web links, which appear
underlined on the screen.

Website Design
With planning complete, design can begin.

Frames
Before page construction begins, a decision has to be made on whether or not to use frames.
"Each frame works like a separate browser screen. Depending on the attributes you give it, a frame can
act just like a standard browser screen or it can be frozen (Tittel, 1999)." Frames enable constant chunks
of information to be displayed on the screen while the user scrolls through the dynamic content.
Although frames appear to be the popular design tool to use on websites, many articles and books on
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website development warn about the disadvantages of using frames. A few reasons include:
• some computer systems do not support frames (any version under 3.0),
• the visual and speech impaired software does not work with frames,
• most search engines do not work well with frames,
• printing pages is more difficult, and
• many web users are confused and/or frustrated by frames (Peelen, 2000).
The ultimate decision on whether or not to use frames should be based on the target audience. If
the target audience has the latest computer equipment and likes the functions of frames, then use them,
but a non-framed version should also be offered. Otherwise, a similar effect can be achieved by using
something in FrontPage called "shared borders." Shared borders and the information contained within
appear on every page just as a static frame would.

Home Page or Index Page
Adamyk (1999) suggests "starting with the index page and working down your architectural
diagram or flowchart." The index page is the most important page on the website: it's the cover of the
book. At a glance, it must provide an attractive layout that outlines the site and draws visitors in to
explore more pages. First impressions determine whether a visitor will stay on the site or not. To hook a
visitor, the home page should contain simple, concise text supported by colorful images. These elements
should be placed on the page in an eye-pleasing layout that includes the use of white space. Often, tables
are used to organize and present the elements.

Template Page
The key to an effective website design is to maintain consistency and ease of navigation, which
can be accomplished by designing a template. A template is a standard layout (colors, header, body, and
footer) that contains all the elements common to each web page. A header or sidebar, and footer can be
used to organize and present these elements. The header or sidebar could include the title, logo, link to
the home page, and navigation bar. The footer could include the contact information (name, email, etc.),
last revised date, copyright message, a link to the home page, and a repeat of the navigation bar. In
addition, the background color of the page should be white or a light color, and the text a dark color to
increase ease of reading and printing:

· Support Pages
\

Support pages such as "additional links," "calendar of events," and "what's new," are not the
main content categories of the website, yet they provide secondary support or added information. The
"what's new" page simply lists the latest additions to the website. This page helps regular visitors find
updated or new information on the website in a faster and more efficient manner. The "calendar"
provides dates of meetings or events. The "additional links" page ties other related websites to your
website. This should be the only page on the website that contains only links. All other pages should
contain a few links within the text to internal and external sites. All links should be annotated to give a
clear idea of what is at the other end.

Forms and Feedback
Two basic forms appear on most websites--the search form and the comment form. A search
page is a nice feature to have on larger websites. The search page aids people in finding pages or
documents in the website that contain specific words or combination of words. Depending on the
program, output results vary, but one example follows. The text search engine will display an
alphabetical listing of matching documents. "Each list item is a link to a matching document; if the
document has a title it will be shown, otherwise only the document's file name is displayed. The listing
includes the first three lines of the matching document, the revision date, file size, and the complete URL
address (FrontPage 2000)." Fortunately, most web editor programs have an option to insert a search
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form, which already contains a prewritten program. However, if a more complicated or sophisticated
search program is desired for your website, then a program will have to be written by a programmer.
The comment form allows people to send feedback, questions, and concerns regarding the
website or specific issues back to the web master. Web editor programs also have a prewritten comment
form that can be modifie-d to suit your needs. However, to make an entirely new comment form, select
the command, "insert form." Within the form boundary (dashed box), insert a table two columns wide.
Insert all the form components like the check box or reply line and the associated text into the appropriate
table cells. Tables help line up the elements and give a uniform look. After making the form, select
"form properties" and click through the series of tabs and select or insert the information being requested
such as email address of where the results should be sent.

Image Database
Creating an image database before beginning web page construction should enable faster
production of pages. Images for a website can be found in many places such as the Internet or on graphics
CDs. Also, photos, slides, and pictures in printed materials may be scanned or original artwork created in
a photo editor or draw program. Copyright permission is necessary for all items (text or graphics) not in
the public domain. (Most content and images used in governmental publications are in public domain,
which means they are not copyrighted.)
An original copy of the best quality of every graphic should be saved in a safe file. A TaggedImage File Format (TIF) file provides the highest quality image, but only JPEG or JPG (joint
photographic experts' group) and GIF (graphic interchange format) formats can be used on the Web
(Adamyk 1999, Peelen 2000, Reynolds 2000, Tittel 1999).
In a photo editor program, a copy of the original image should be made and any adjustments
should be made on this copy. The image should be saved at a resolution of seventy-two dots per inch,
resized to the desired size, and then compressed during the save option. The amount of compression
depends on the quality of image and file size desired. The graphic may also be altered or adjusted many
other ways such as brightness and contrast, color hue, and blur edges. The best way to learn about the
various adjustments available is to experiment with an image. The final version of the graphic should be
saved in both the photo editor format, and as a JPG or GIF. During the saving process, the graphic should
be compressed as much as possible to reduce the file size and make the graphic loading time faster.
As mentioned above, all graphics used on the Web need to be saved as GIFs or JPGs. Each
format has its advantages and disadvantages. GIFs are good for drawings or images with a few colors
like logos, navigation bars, and line drawings. GIFs can also be animated. The main disadvantage to a
GIF is that the color palette is limited to 256 colors and during compression some of the color information
is lost. On the other hand, JPGs are good for photos and images with many colors. JPGs can be
compressed to many sizes, but the smaller the final file, the worse the image quality. Sometimes slightly
blurring the image reduces file size enough that compression is not necessary. Ultimately, the image and
desired output guide the selection of whether to use a JPG or GIF. Experimenting with both formats is
the best way to get an idea or feel for what happens to the image when viewed on the Internet.

Web Page Construction
From here, each storyboard that contains the layout of page elements is converted into a web page
by using a web editor such as FrontPage or PageMill, or directly writing in hypertext markup language
(html) code. For most people, using the web editor is faster and easier, but everyone should have a basic
understanding of html language to help later with debugging pages or copying code. The text is saved as
an html page. The graphics are optimized and saved as JPGs or GIFs. In the web editor, the graphics are
imported, the elements are placed in the desired location on the page, and the page is saved as html. Just
as they do on the index page, tables come in handy for laying out the body of the web pages.
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Text. The most important factor in good web page design is well-organized, engaging content
that contains hyperlinks to other places (Adamyk 1999, Peelen 2000, Reynolds 2000, Tittel 1999). The
text or font should be easy to read. To emphasize text, bold and italics should be used. Avoid
underlining for emphasis since that formatting typically indicates a hyperlink. Use tables to move or
indent text, rather than spaces or tabs because most Internet browsers do not recognize these codes. If one
specific font style is desired (e.g. in a logo or header), then an image (GIP or JPG) must be created.
Finally, a consistent size, color, and style for headings, subheadings, and body text should be used.
Research studies have shown that most people prefer reading fonts with serifs such as Courier because the
letters have a horizontal stroke that makes it easier to follow along. On the other hand, sanserif fonts such
as Arial are good for headings or short phrases. The fonts Georgia and Verdant were designed specifically
for web pages.
Graphics. Remember that graphics should be used throughout the website to enhance the text,
but should be kept to a minimum. Limiting the number and size of graphics per page reduces the page
downloading time, as well as the clutter factor.
Other Design Considerations. Besides quality content, the main guidelines for effective page
design include using white space effectively, developing pages that load within a reasonable amount of
time, and fitting one page per screen (Adamyk 1999). Try not to have a page that is more than three
screens long. White space helps to balance the page and makes it easier on the eyes.
Testing. After developing each web page, the page should be proofread for typographical errors.
Then the page should be tested on at least two Internet browsers like Netscape Navigator and Internet
Explorer. The pages should be systematically tested to make sure there are no mistakes or bugs in the
html code that may cause the elements to look funny or be improperly positioned. In addition, the page
should be checked for ease of navigation, as well as downloading time.

Link the Page
Once the proofreading and testing of the page are complete, the final step is publishing the page
for public viewing. The completed page is simply linked with the established website. Pages should only
be p~blished when enough content exists to be of value to the viewer.

Register with Search Engines
Besides publishing the web pages, the website should be registered with search engines such as

Yahoo and AltaVista. To learn more about search engines, visit the Webmaster Station site at
http://www.webmasterstation.com and read the "Search Engine Submission Guide." To submit your
website to a variety of search engines and browsers, visit the URL submission page at
www.exeat.com/submit/submit.shtml. Although many search engine companies offer free registration,
some charge a fee ranging from $20 to $200 to either register the website or to expedite the registration
process.
To increase the site's success rate in search engines, key words should be included in the title,
heading, and in the first few lines of text. If the page begins with a graphic, a metatag should be included
in the heading. A metatag contains key words that are placed within the html code (Peelen, 2000).
Metatag code looks like this: <meta http-equiv="keywords" content="groundwater, portage county,
understanding groundwater, nitrate, pesticides, groundwater quantity">.
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Appendix F: Definitions

To

·Appendix G: Selected References

. Awareness of Groundwater:
perceive, realize,
.become conscious of, or become informed about
· groundwater issues_and management..

Champeau, Randy et al. (1997).· Environmental

· Groundwater: Water found underground that
.completely·saturates the_void spaces between soiF
· ~d rock particles in the zone ohaturation.
·· ·

tevens omt, : isconsin Center for ·
· Environmental Education .
Kraft.George and Mechenich,Dave. (2000; January

Groundwatei:]ssues: Problems or. concerns '
tegarcli1:1g the qua~titf of grou11<lWater. ayaHable.
fof US~Latjfthe quality l)f ~ottndwater such as '
ni~tc;;im~ ~~~i~ide .·. -· tami 'on. .

Portage County Groundwater Website

Education in Wjsconsjn: Are We Walkin~ the

· 1)'.. Porta~ County Groundwater Conditions.
Groundwater Management Subcommittee and
. Public Involvement/Education Subcommittee of. the
· Portage County Groundwater Citizens Advisory
Committee. ·. .... ..... _.. _•. _. _ __..• _.. _ , , .... _ _
·Peele*• Randy; (2000,; FaQ). CIS 101. \Vebsi~ •
. .
vefopme
.Course]. j S~yens i>ointIWiz .

· · icy
--···=-- --=- •

nsm~StevensPilmt:'i
._ ._ _ _ . _ .
:::+t::'.<.:Y~:::i/J1+f1Jt-/··, ·::_;·_.·::::tJ'.::Jf\li/i
.

· · ::; 1

•. ellbeadP,fptection \::

'}>~~j~f¢t~~1I!l~!I
;'!n
.ry'Gtj .. ,., . ,:(l~J..i>
1

Abbreviations
6IS stamds for Geographkal Information
.System
.llTML s ~ fo:c hypert;t

niafkllp

lang11,.ige
CL lltalids for :Marximum Contamiuant
U;\lel

'pc!:GCAC stands for Portage Councy
Grounclwater Citizens Advisory Commiuee
PpF-s1a1td for pon:able-d.Qcumein file
PIE.stM(ls for ~he Pu."flHc bivohreinent and .
Ed1!1~tipn1S117lcomntinee ,
•
• , ·. U1U. st:in& for U:nilfeisal'R.esou.n:e Locator
• UWSP s~nds 'or ljniversity o{ Wisconsin
· , Stevens Point
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Rationale for a ·county-Level Groundwater Website
A county-level groundwater website has many advantages over a state-level or national-level
groundwater website. A county-level website focuses on a local resource in Which the citizens and
students can relate. This resource is in their backyard; it's tangible. Addressing resource concerns at a
county-level gets citizens and students iµvolved in their own surroundings and helps establish
connections. Generally, people focus on issues in their local community first before expanding out to the
state, national, or global level. The county-level looks at a smaller watershed or area, which makes it
easier to identify and address issues. It also provides relevant information and data about the groundwater
resource that supplies all county citizens' water needs. When people are ready to learn about the state and
national levels, they can link to the websites of the Wisconsin Department of Natural Resources or the
federal U.S. Geological Survey through the Portage County Groundwater Website.
The Internet opens the door to a multitude of educational opportunities for the general public,
students, and teachers. It allows global access to current information and the ability to communicate with
others. The Portage County Groundwater Website includes reliable information and current data on
groundwater issues, as well as activities that encourage or develop research, communication, and social
skills. The groundwater website also provides multiple on-line methods for individuals to share their
ideas and concerns with others. The resulting educa~onal possibilities with the Internet and groundwater
website are endless, and the resulting outcome is a motivating, richer learning experience.

Use by the General Public
Over many years Portage County has developed an extensive database on its groundwater
resource. However, the lack of a central access location has hindered the effective usage of this valuable
resource by Portage County citizens. Previously, PCGCAC informed citizens about groundwater issues
via newspaper articles, presentations, publications, and meetings. They now have identified Internet
technology as a crucial delivery mechanism to aid them in accomplishing their mission. The Internet, as
the medium for outreach, complements and enhances past efforts for the following reasons:
•

•
•
•
•
•

The website can provide activities to guide the user on how to process, analyze, and interpret
data about groundwater, and opportunities for involvement in helping to protect and manage
the groundwater resource.
The Internet can increase communication through exchange of ideas and interests, as well as
information.
The data, information, and maps on Portage County groundwater can be consolidated into a
central site.
Information can be updated easily, efficiently, and inexpensively.
Over time, the site could become a library of resources on groundwater.
Schools, homes, and businesses that have a computer with Internet capabilities can access the
site. Computers in some schools and libraries are also available for public use.

The World Wide Web is a "universally accessible platform- independent, easy to understand, and
growing explosively right before our eyes. The Web [has become] the single biggest information tool
that the world had ever seen (Carty, 1998)."

Use by the General Classroom
The teacher is no longer the sole provider of knowledge. "Students now work collaboratively on
multidisciplinary tasks using a variety of information resources, regulating their own learning for purpose
of developing a flexible, unique understanding of subject matter" (Windschitl, 1998). The Web offers a
multimedia learning environment that accommodates many kinds of learning styles. It offers visual and
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aural experiences that can be static or dynamic. In addition, the Web contains an enormous volume of
information that covers the global domain and can include authentic databases with up to the minute data.
"With the current technology, we have the opportunity to change the way we teach and how our
students learn. It is important that we use and teach our students how to use the Internet as one tool to
help us all compete in an uncertain future" (Collins, 19%). For a website to be most useful to teachers, a
connection between the technology and its educational use needs to be made (Zhao, 1998). The Internet,
in general, and more specifically, this website can be used as an educational tool to improve thinking and
research skills, communication skills, and social skills of the students. In addition, this website can be
used to conduct research or provide information, communicate with others, provide collaborative learning
opportunities, publish student work, and support curriculum (Collins 1996, Adamyk 1999, Windschitl
1998, Flake 1996, March 1999).
Conduct Research and Provide Information. The most obvious use of the Internet is as an
inquiry tool to find information. Once students learn to identify a meaningful inquiry question, they can
begin research. The Internet accesses many resources such as libraries, databases, and a variety of
websites with information. As the students gather and organize information, they have to learn how to
evaluate the reliability and validity of the information they find. All of these tasks improve the students'
research skills while increasing their knowledge in a particular area. The groundwater website can be
used to conduct research and gather relevant information about the local groundwater resource, nitrate or
pesticide contamination, possible health impacts of contaminated water, and much more.
Communicate and Collaborate with Others. ·Students are able to communicate with people
they may not have had access to without the Internet. Students can share their ideas, data, and
experiences. This opportunity lends itself easily to collaborative learning on real-life projects such as
what pesticides are reaching Portage County groundwater and where in the county is this occurring.
Students from all around the county or world could study the same issue/problem and pool their resources
and data together. The students could then analyze this larger bank of data, which could result in multiple
explanations. Via the Internet, students could draw on each other's ideas and discuss the various results or
conclusions. They could learn how the issue/problem being studied affected other groups of people. This
collaboration not only improves communication skills, but also social skills. The groundwater discussion
room on the groundwater website provides a vehicle for this exchange of information and ideas.
Publish Student Work. The Internet can also be used to publish or display student work. As
mentioned above, experiment data and/or results could be published, but so could literary works and
artwork of individual students. For example, class teams could compile their area's pesticide
contamination findings in the form of a report, tables, and/or GIS maps. This work could be displayed in
the groundwater discussion room on the groundwater website. This opportunity usually provides a
motivating force for the students involved.
Support Curriculum. Teachers can use the Internet to find information, lessons, or real world
problems to support their curriculum. The lessons may simply provide hands-on activities that should
increase student understanding or they may incorporate the use of the Internet within the lesson. Many
times textbooks provide general information on topics. The Internet could be used to gather information
specific to the area or find real problems to study. Another way to use lessons on the Internet is to have
the students go to the Internet site directly and follow the lesson procedures. The groundwater website
offers a variety of groundwater lessons, games, and activities; links to other on-line lessons; lists of
educational resource materials; and information on other groundwater publications and displays.
In addition, the Internet offers students/classes who cannot physically go on a field trip a chance
to experience the next best thing--a virtual field trip. All of these materials offer a way to enhance the
learning experience for students and the teaching experience for teachers. If all the above is not enough
to justify use of the Internet in the classroom, one study's findings revealed that the use of technology in
instruction improved students' perceptions of teacher creativity and originality (Forman, 1997).
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groundwater@co.portage.wi.us

54042

