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Program Background
On April 20, 2007, a group of community members presented a request to the Water Resources 
Commission at Oregon Water Resources Department (OWRD) asking for future restrictions of 
exempt wells in the Columbia River Basalt Group (CRBG) aquifers in the Eola Hills Ground 
Water Limited Area (GWLA). They drafted this request because they were concerned about 
ground water storage in the Eola Hills GWLA.

On August 1, 2007, OWRD held a public hearing to determine if the Eola Hills GWLA was a 
serious water management problem area (under ORS 540.435). After the public hearing, it was 
clear that there was a lack of scientific data to identify widespread ground water level declines in 
the Eola Hills GWLA. The Commission directed OWRD to move forward with the following 
four action items in the Eola Hills GWLA:

1) Draft a rule to require all new wells in the CRBG aquifers to be cased and sealed to 
within 100 feet of the bottom of the well to prevent leakage from upper aquifers to lower 
aquifers.

2) Require all new wells in the CRBG aquifers to have dedicated measuring tubes installed 
at the time of pump placement or repair to allow for easier measurement of water levels 
in wells.

3) Develop a voluntary water use and well measurement program to engage residents 
in collecting additional water level information for better interpretation of ground 
water conditions.

4) Continue to monitor (through ground water level measurements and installation of 
continuous water level recorders) the ground water supply in the area by staff from the 
Ground Water Section at OWRD.

Action Item No. 3 directed OWRD to establish a volunteer water level monitoring program in 
the Eola Hills GWLA. OWRD collaborated with OSU Extension / Oregon Sea Grant to offer a 
fellowship to a graduate student at Oregon State University to develop a voluntary well 
measurement pilot program in the Eola Hills GWLA. Abigail Brown, a first-year master’s 
student in Water Resources Policy and Management, accepted and completed this fellowship.

Program Overview
The Neighborhood Ground Water Network (NGWN) pilot program was designed to teach 
citizens in the Eola Hills GWLA about ground water science and ground water level 
measurement. This pilot program took place from July 1, 2008 to June 30, 2009. The program 
coordinator developed the program format, built and maintained a program webpage, prepared 
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education and outreach materials, recruited landowners and held landowner trainings, and helped 
landowners collect ground water level measurements and submit this information to OWRD.

Background preparation to format the program required research on ground water, ground water 
issues in Oregon, and technical aspects of water level measurement in wells. After this research 
was completed, program materials were designed with information about ground water science 
and ground water level measurement. These materials were given to citizens in NGWN 
workshops held primarily in the Eola Hills GWLA. These materials were provided to the broader 
public on a NGWN webpage hosted on the OWRD website. There was significant recruitment 
and outreach to encourage participation at NGWN workshops. After attending a workshop, 
participants had the option to submit their ground water level measurements to an online 
database created by OWRD. This online database is a central repository to compile community 
ground water level data for better evaluation of ground water level conditions across Oregon. 
Short-term goals for the program included involvement of at least 25 wells from within the 
Eola Hills GWLA for ground water level measurement by program completion.

Program Recruitment and Outreach
Recruitment for this program entailed networking with organizations such as the Yamhill County 
Soil and Water Conservation District, Polk County Soil and Water Conservation District, 
Yamhill Basin Council, Rickreall Watershed Council, Glenn-Gibson Creeks Watershed Council, 
and Spring Valley Watershed Council. Flyers and outreach materials were distributed at 
community stores, granges, local businesses, and other local venues in the Eola Hills GWLA. 
Recruitment presentations were given at two meetings held by the Yamhill Basin Council (Table 
1). Press releases were sent to local publications. Three program-summary presentations were 
given to provide an overview of progress at different stages of the program lifecycle (Table 1).

Table 1.  Outreach Presentations

Outreach Type Outreach Date Outreach Location

Recruitment August 15, 2008 Yamhill Basin Council Meeting

Recruitment September 22, 2008 Yamhill Basin Council Meeting

Program Summary November 21, 2008 Water Resources Commission Meeting

Program Summary December 11, 2008 Wells and Well Being Symposium

Program Summary March 2, 2009 Sea Grant Advisory Board
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NGWN Workshops
NGWN workshops were held throughout the year to teach citizens about ground water science 
and ground water level measurement. Each workshop lasted between four and five hours. The 
first part of the training covered ground water science. The second part of the training covered 
ground water level measurement. There was a field trip portion of the training where all 
participants had the opportunity to practice measuring the water level in a well. A hydrogeologist 
from OWRD reviewed all workshop materials, attended the workshop, and assisted with portions 
of the instruction and the outdoor water level measurement component of the workshop. Four 
NGWN workshops were held with 26 participants over the duration of this pilot program 
(Table 2).

Table 2.  NGWN Workshops

Training Location Training Date No. of Participants

Eola Hills GWLA October 18, 2008 7

Eola Hills GWLA October 25, 2008 2

Parrish Gap December 18 and 20, 2008 5

Eola Hills GWLA March 7, 2009 12*

* One of these participants completed NGWN workshop materials at his home.

Program Participation and Water Level Measurements
Participants were provided with the tools and knowledge necessary to measure and interpret the 
water level in a well. Entry of ground water levels using the online water level measurement 
database created by OWRD was optional. Entry of ground water level data was optional because 
we did not want to exclude participants who wanted to collect ground water level data but were 
hesitant to provide this information to OWRD. Numerous house visits were made by the 
program coordinator to help participants take a water level measurement and enter this 
information into the online database on the OWRD website. Eleven water level measurements 
from five well locations have been entered into the online database at OWRD.

Program Materials
Numerous program materials were created for the program (Appendix B). The table on the next 
page outlines a few of the most prominent materials developed for the program (Table 3). 
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Table 3.  Select Program Materials

Program Materials Details

Volunteer Packet This packet was distributed at NGWN 
workshops. It contains water level data sheets, 
water level measurement directions, a 
measuring tube fact sheet, a guide to the Well 
ID program, and a small ground water poster. 

Model Demonstration Wells Two model demonstration wells were 
constructed to show individuals, in a classroom 
setting, how to take a water level measurement 
in a well. The model demonstration wells are 
equipped with an inner liner, electrical wiring, 
and a well tag. OSU Extension Service 
provided funding for the materials needed to 
construct these model demonstration wells. 
The model demonstration wells are located 
with OSU Extension / Oregon Sea Grant and 
Spring Valley Watershed Council.

Water Level Meter Kit OSU Extension Service purchased a water 
level meter for this program. A water level 
meter kit was constructed to contain all the 
equipment needed to take a water level 
measurement in a well. Materials in this kit 
include a spray bottle, bleach, gloves, tarp, 
channel locks, a clipboard, and tape measure. 
The water level meter kit is housed at the 
Oregon 4-H Center in the Eola Hills.

NGWN Webpage* A webpage was developed to provide details 
about this program, general ground water 
education, links to videos, and other ground 
water information. The Information Services 
Section at OWRD developed an online 
submittal function, hosted on this webpage, for 
community ground water level measurements.  

NGWN Handbook of Program Materials The Handbook of Program Materials is a 
compilation of all program materials. These 
materials may be used by other organizations 
interested in starting similar programs in their 
communities. All materials were copied onto a 
CD-RW for easy access and updates. The 
Handbooks are located with OSU Extension / 
Oregon Sea Grant.

* NGWN Webpage: www.wrd.state.or.us/OWRD/GW/NGWN_Homepage.shtml 
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Program Evaluations
Two types of evaluations were distributed to gauge the success of this program: 1) workshop 
evaluations distributed after each NGWN workshop, and 2) program evaluations distributed to 
all workshop participants near the end of the pilot program in June of 2009. 

Workshop evaluations indicated that respondents improved their knowledge in all aspects of 
ground water science and ground water level measurement after the training (Appendix C). The 
most significant knowledge increases were related to taking water level measurements. After the 
training, almost all of the respondents could explain how to take a water level measurement in a 
well and most could name three major causes of ‘hang-ups’ when taking a water level 
measurement. Some of the respondents provided the following feedback after attending a 
workshop:

“Oh thank you for putting the PowerPoint online - so I do not have to write it all down! This is  
so worthwhile - thank you all for sharing what you know.”

“Thanks for offering.”

“More people should know about this program.”

“Excellent Presentation.”

“Good training. Thank You!”

“Very good presentation & appreciated the availability of an "expert" to answer questions.

Program evaluations helped identify reasons participants were or were not inclined to take a 
water level measurement and submit this data to OWRD. All 26 workshop attendees received a 
program evaluation through e-mail using Survey Monkey®. Eleven participants completed the 
survey. Most respondents decided to attend a NGWN workshop because they were concerned 
about ground water issues and wells or water supplies (Figure 1). Almost half of all respondents 
had problems in their own wells or lived near wells experiencing problems. All respondents 
agreed that they were provided with enough basic information about ground water science at the 
workshop. All respondents agreed that they were provided with enough instruction at the 
workshop to be able to take an accurate water level measurement in a well. Before attending the 
workshop, a majority of respondents (72.7%) had not taken a water level measurement in a well, 
but many respondents (63.6%) would like to take a water level measurement in their well in the 
future.
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Figure 1. Reasons for Attending a NGWN Workshop

Below are reasons why some respondents have not yet taken a water level measurement:

“Our wells have covers which are either not easily accessible or are partially covered by 
landscape and (seemingly) difficult to open. This, combined with a hectic schedule, kept me from 
following through as I had intended to do. I'm still interested.”

“I have been taking my own measurements for many years but, did not want to register my well  
so that I could participate in the survey.”

“My work/school/personal schedule did not allow me to get to the 4-H Camp on a Friday before 
5 and return it on Monday in order to measure the well over the weekend. Also, upon opening 
my well, I don't believe I could get the probe into the extremely small opening.”

“My well has so much wire forced into the casing that I was afraid I would break a connection 
and be without water until the electrical issues were fixed. The next time my well needs any work 
involving the pump (pulling the pump), I intend to install a sounding tube to more easily  
measure water levels in the future.”
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Program Continuation and Adaptation
Due to increasing interest in community ground water level measurements in the Eola Hills and 
beyond, the NGWN will continue in the future in a range of capacities. An active participant, 
Rachel Walker, will serve as volunteer program coordinator to oversee the NGWN over the next 
year in the Eola Hills. She is the director of the Spring Valley Watershed Council and has 
volunteered at NGWN workshops, maintained the water level meter, and measured the water 
levels in several wells. Rachel is a great candidate to lead the NGWN in the Eola Hills. We 
appreciate her willingness to fill this role.

In addition, two nearby counties may be interested in adapting the program (and associated 
materials) in their communities. OWRD and OSU Extension / Oregon Sea Grant have met with 
representatives from both Benton County and the Yamhill County Soil and Water Conservation 
District (Yamhill SWCD) to discuss their interests in starting similar programs. Tim Stieber, 
director of Yamhill SWCD, has purchased a water level meter for use in Yamhill County. He 
would like to identify a network of monitoring wells in the Yamhill Basin based on the geology 
of the area and concerns about ground water storage. He will hire and train a staff member to 
measure the water levels in this network of wells throughout the community. Adam Stebbins, 
coordinator of the Benton County Water Project, states participants of his program would like to 
measure the ground water levels in wells. Benton County would like to adopt a modified version 
of the NGWN program. Instead of relying on individual landowners, a core group of volunteers 
would be trained to take regular water level measurements at several locations within the county. 
Benton County is interested in using the training protocol and materials developed for the 
NGWN program and will be submitting the water level measurements into the OWRD online 
database.
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Conclusion 
It was our goal to involve at least 25 wells in the NGWN in the Eola Hills GWLA. We trained 26 
people to measure the water levels in their wells at NGWN workshops. Of these 26 individuals, 
eleven water level measurements from five wells were entered into the OWRD online database. 
As evidenced by program evaluations, all of the individuals who completed the program were 
happy with the content and training presented at NGWN workshops. Still, matters of everyday 
life restricted active participation for many individuals. Some people did not have the time to 
gather the background materials (that is, a well log, well ID tag, or pump receipts) required to 
measure the water levels in their well. Other people did not have the time to pick up the water 
level meter from the 4-H Camp in Eola Hills. Another group of people did not want to submit 
their water level information to OWRD using the online database. To summarize, the program 
was well presented and the community was concerned about ground water issues, but some 
participants simply did not have enough time or energy to take ground water level measurements 
in their wells on a monthly basis and submit this data to OWRD.

In countless ways, the real achievements of the program are the intangibles. It is clear – after 
speaking with Yamhill SWCD and Benton County – there is widespread interest in 
understanding, protecting, and measuring ground water supplies across Oregon. These types of 
projects could be implemented by a variety of organizations including watershed councils, soil 
and water conservation districts, counties, schools, or other groups. In addition, OWRD has 
shown a vested interest in protecting and conserving ground water supplies by engaging in 
scientific analysis of ground water and providing education and outreach to communities about 
ground water. This collaborative project by OWRD and OSU Extension / Oregon Sea Grant is 
indicative of a high-level of commitment and service to Oregonians to protect ground water 
supplies. Finally, the successes of engaging citizens in research and collection of scientific data 
are becoming apparent. This concept is termed citizen science. Well-known organizations such 
as the Audubon Society, NASA, the Cornell Laboratory of Ornithology, Colorado State 
University, the Water Environment Federation, and the International Water Association are 
involved in such endeavors. After conducting an impromptu review of community ground water 
level monitoring programs across the United States, it appears such programs are rare. In this 
sense, OWRD and OSU Extension / Oregon Sea Grant are on the cutting-edge of citizen science 
for ground water quantity protection in Oregon. 
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Recommendations 
If you are interested in starting a similar program in your community, here are a few lessons that 
we learned along the way. 

Data quality, data quality, data quality: It is important that all ground water level data 
collected is accurate. If incorrect data is collected, it is not possible to understand conditions in 
the surrounding aquifer. We offered in-depth training to participants on ground water science and 
ground water level measurement. We supplemented this training with hands-on experience 
collecting water levels in wells. Such trainings, and continued assistance with data collection, 
equipment maintenance, and data submittal, are necessary to guarantee that high-quality ground 
water level data is collected.

Be patient and have perseverance: Ground water level monitoring programs may take longer 
than a year to garner interest and action from local community members. This program had low 
participation in the first year, but most respondents indicated they want to measure water levels 
in their wells in the future.

Get ready for the long run: The United States Geological Survey (USGS) suggests that ground 
water level monitoring programs should be long term. This means that a good monitoring 
program should last at least five to ten years or even decades.

One well or three: At first, our program encouraged participants to measure the water level only 
in their own well. This model ensures each person can easily gain access to measure his or her 
well. However, this model made it difficult to engage motivated participants willing to measure 
several wells in the community. Eventually, exceptions were made for the highly motivated, 
trained participants to measure several wells in the community.

Engage the motivated: Many people are interested in protecting ground water supplies through 
regular measurements of ground water levels, but few people actually have the time needed to 
measure these ground water levels. In our program, a few people in the community were the 
most active in collecting ground water level measurements. Ideally, these types of volunteers 
should be allowed to measure as many wells as they would like to measure (with due concern for 
data accuracy).

Consider a flexible monitoring schedule: We asked participants to measure ground water 
levels on a monthly basis the first year and quarterly thereafter. You may consider starting out 
only requiring participants to measure ground water levels on a quarterly basis to encourage 
greater participation in the program.
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Appendix A 
Neighborhood Ground Water Network Workshop Lesson Plan 
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Neighborhood Ground Water Network Workshop Lesson Plan (continued)
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Appendix B
Program Materials List
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Appendix C

Program Materials List (continued)
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Appendix C
Workshop Evaluations Summary
(Sample Size = 22)
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