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In October 2006, the Oregon State University ExtenService Well Water
Program began a groundwater monitoring projectaon more about well water nitrate
levels in the Southern Willamette Valley and inseaommunity involvement in
groundwater management activities. The primaryabjes of the program were to
elucidate trends in spatial and temporal varigbditnitrate in well derived drinking
water, facilitate understanding of regional grouathv issues through neighbor-to-
neighbor outreach, and assist rural residentsdtepting their drinking water supply.
The Community Well Water Testing Program establisheighborhood networks in
which volunteer monitors tested their own well &neir neighbors’ wells for nitrate on a
monthly basis. Each volunteer monitor was respdéa$dr collecting water samples from
3-9 neighborhood wells, analyzing the samples uaihgMotte nitrate-nitrogen test Kit,
and reporting results to both the well owner ar@gpm managers. During the 2006-
2007 sampling year, 20 volunteer monitors test2@9 well water samples for nitrate.
The mean nitrate concentration for all tested wabsr this period was 3.0 mg/L. Annual
mean nitrate values ranged from 0 to 14.1 mg/L withedian of 1.9 mg/L. Eleven wells
had an annual mean nitrate value over 7 mg/L, tieg@n groundwater nitrate action
level, while 6 wells had an annual mean nitratei@alver 10 mg/L, the national nitrate
public water supply standard. Results showed censlide regional variability as well as
seasonal variation by well. Monitoring prompted sfians, interest, and learning while
initiating conversations and involvement among hbays. Collectively, monitoring and
neighborhood outreach brought attention to regignaindwater resources and

encouraged increased awareness.
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INTRODUCTION
High nitrate concentrations have been found in gdowater in some parts of the
Southern Willamette Valley as a result of non-pgimtirce pollution from fertilizers,
animal waste and septic systems (Lane Council @e@Gunents, 2006). Non-point source
pollution occurs when precipitation moves overldral surface and through the ground,
dissolving pollutants it comes in contact with algbositing them in various water
bodies including aquifers. The Department of Enwinental Quality (DEQ) declared a
Groundwater Management Area (GWMA) in this regionMay 10, 2004 after
confirming widespread nitrate contamination at Is\xabove 7 milligrams per liter
(mg/L), the Oregon action standard for this typg@miect. A stakeholder group, the
GWMA Committee, has been formed to address grouteiveantamination through the
development of an Action Plan that outlines voluyntrategies to reduce groundwater
nitrate, and protect and manage groundwater sugppliewever, the full extent of nitrate
contamination is unknown and additional data isdedeo assess the extent and severity
of nitrate contamination, and the risk consumpposes to rural residents (Eldridge,
2004). Supplemental monitoring is needed to dgvalbaccurate picture of nitrate
contamination on the Southern Willamette Valleyfland evaluate changes in
groundwater nitrate in the GWMA over space and tfrane Council of Governments,
2006).

Unlike municipal water users, rural residents wily on well water do not
benefit from public health safeguards. The burdemaier quality risk assessment and
protection falls on the individual well owner. Apartion of the nitrate has originated
from residential sources, well owners can helpguttheir water supply by adopting best
management practices and controlling the practitaspresent a water quality risk
(Simpson, 2004). However, most rural residentsuasavare of their drinking water
quality, lack information related to well water nagement, and are not prepared to make
informed decisions about personal risk from theatev (Lane Council of Governments,
2006). By providing citizens with the backgroundessary to understand their
groundwater resource and the role they have ireptiog it, well owners may be more
motivated to support local groundwater managenretiaiives and implement practices

that reduce nitrate contributions.



A volunteer groundwater monitoring network has bestablished by the Oregon
State University Extension Service Well Water Paogiin the Southern Willamette
Valley with the dual purpose of supplementing tHe(@s data from monitoring wells
and increasing community involvement in groundwatanagement activities. This
program takes a unique approach to assessing gratedin that it relies solely on
volunteers for groundwater collection, assessmeatraporting. While over 50 volunteer
programs have participated in the DEQ’s Volunteenlbring Program, this is the only
DEQ approved volunteer monitoring program that eérasigroundwater quality. A
review of published literature conducted at theetioh program establishment found no
other documented volunteer groundwater monitoriog@ams, further suggesting the
novelty of this program (Parker, 2006).

In the summer of 2006, volunteers were recruitggrtwvide neighbor-to-neighbor
outreach and monthly monitoring of their own anelitineighbors’ wells for nitrate.
Volunteer monitors collected water samples fromrapately 125 residential drinking
wells each month and performed a simple test ftoatei-nitrogen using a color
comparator field test kit. Volunteers also providedreach and education to neighbors
and friends to increase awareness of regional groater issues, improve community
involvement, and promote changes in behavior thatieced the safety of drinking water
supplies. The primary objectives of the programeaterelucidate trends in spatial and
temporal variability of nitrate in well derived dking water, facilitate understanding of
regional groundwater issues through neighbor-tgit®r outreach, and assist rural
residents in protecting their drinking water supply

This paper documents the establishment of the CamtynWell Water Testing
Program and focuses on the design of the monitgmiagram and volunteer
management. The first section is comprised ofeadttire review of volunteer monitoring
including an overview of volunteer monitoring pragrs and their value, volunteer
recruitment techniques, volunteer motivation, aollinteer retention. The project
description section describes program design, ¥e&rrecruitment, training, and
management, nitrate testing protocol, data managemed nitrate results. The

discussion section examines the lessons learnadtfris project and provides



recommendations for future volunteer groundwatenitoang programs. Lastly, the
conclusion summarizes the key findings and outcoohése project.

LITERATURE REVIEW

1. Volunteer Environmental Monitoring

Community-based environmental monitoring netwonlesiacreasingly being
looked to as a means to collect cost-effective déiite encouraging public involvement.
This approach helps overcome government budgetatuatsnonitoring gaps by providing
needed data while promoting public involvement|atmrative management, and the
building of community partnerships. While the siemlechniques employed by
community groups do not produce the same accunapyecision of lab-based testing,
community-based monitoring data can be used atuabla screening tool to uncover
local and regional trends in water quantity andiguéVayfield et al., 2001). With
regular training, adequate resources, and validgietity assurance/quality control
protocols, water quality data collected by commymdlunteers can be comparable to
that collected by professionals (Sharpe and Cor2@@6).

Community-based research that partners citizenpgrauth university experts
has grown in response to the need for credible @atection techniques and professional
support. While the community group provides logabwledge, willing volunteers and an
interest in fostering stewardship, the universaptcibutes resources ranging from
training, sample analysis and results interpretatbooffice space, information access and
advisory input. In response to a reduction in goreent funding and monitoring,
Citizens’ Environment Watch (CEW) was developethatUniversity of Toronto to
actively involve schools and community groups iminmental education and
monitoring across Ontario, Canada. From 1996 td. 2G&EW engaged over 20
community groups per year in monitoring the cheirpeaiameters of local lakes and
streams but found wide variation in data qualitguality control failure rate of 40% and
a resulting decline in volunteer commitment andfickemce (Savan et al., 2003). Testing
the chemical parameters was also labor intensigecastly, and put pressure on the
group to fill a regulatory gap left by the govermtie withdrawl in the area. As a result,



CEW switched their focus to ecological health iatiics (benthic invertebrates, lichens,
E. col)) and with proper training, Savan et al. (2003)atode that volunteers can collect
reliable data and make assessment that are congp#wgirofessionals. Biological
indicators were found to be a simple and reliabte for assessing water body health,
and the data collected by volunteers is used to ddticate the community and warn of
upstream problems that require further investiga#iod attention. The experiences of
CEW highlight the importance of developing qualssurance and quality control
techniques in building credibility, the benefitsbhsbad partnership building and the
critical role universities can play in communitysiea monitoring and stewardship (Savan
et al., 2003).

In addition to the sampling data that communitydaasonitoring networks
provide, volunteers also help educate and infoimerotommunity members, and build
the community’s capacity to address environmeniallems. Overdest et al. (2004)
completed a survey of 155 experienced and 105 ereqpced Water Action Volunteers
(WAV) to determine whether monitoring programs g&se issue understanding,
community networking, and social capacity. The Wpidgram, created in 1996,
engages volunteers in collecting biological, phglsand chemical data, and performing
stewardship on nine river basins across Wiscoii$ia.results of the questionnaire
showed that experienced volunteers did not havgleehlevel of knowledge about
stream related topics and further investigationQe@rdest et al. (2004) to conclude that
this was due to both sets of volunteers havingyh havel of subject knowledge at the
time they started volunteering. The study did stivat experienced volunteers were
more likely to participate in political action ewsnprovide monitoring information to
friends and neighbors, and engage in issue resaacthearning. The results also suggest
that the longer a volunteer participates in momactivities, the more they engage in
community action and the building of community netks. Overdest et al. (2004)
conclude that participation in volunteer monitorpprggrams such as WAV contributes to
the generation of denser social networks, the deweént of local capacity, and the
engagement of citizens in community action.

In their assessment of the effectiveness of thanéit Coastal Action Program
(ACAP), McNeil et al. (2006) also found that comrniyrbased environmental



management helped build local capacity and in tuftuence both local and regional
policies and programs. ACAP was started in 199Atlantic Canada to engage citizens
and communities in becoming actively involved innaging and improving their coastal
resources. Volunteers participate in a range afiies from issue identification,
monitoring, and site cleanups to the developmemafagement plans and community
education projects. Through a general assessm@nbgfam outcomes, McNeil et al.
(2006) found that the community-based approacheaeuild greater attention and
support for issues because the public felt thatroanity groups are less biased than
government agencies and their results are mombteliPrograms like ACAP can
therefore successfully communicate research resntteducate communities, and in
doing so, build a community’s capacity to be infedwparticipants in decision-making
and management. McNeil et al. (2006) conclude A@AP has shown that community-
based initiatives can produce environmental, ecanycend social results through their
ability to successfully generate knowledge, advassee understanding, create

partnerships, build capacity, and direct action.

2. Volunteer Management

2.1 Volunteer Recruitment

In their study of nutritional self-management stgae¢s of rural older adults,
Arcury and Quandt (1999) outline an effective metfar recruiting qualitative study
participants that may also be a valuable tool enrtruitment of volunteers. The method
takes a site-based approach that relies heavitii@nse of gatekeepers, informed
community members who have access and knowledte gfopulation of interest. After
defining the population of interest, the researgjererates a list of sites that are used by
this population including religious organizationemmunity groups and service
providers. A gatekeeper is contacted at each sddtas individual acts as a resource for
providing more information about the populationggesting participants and other
groups to contact, and encouraging participatiaiménstudy. The gatekeeper plays an
important role in building community support foetproject and helping project staff
gain entry into the community (Arcury and Quan®99). The final steps are then to

recruit participants from each site and secure teaticipation.



The El Paso RSVP National Pilot Project (Madarch®92) took a broader
approach to recruiting volunteers to participata imellhead protection program in
Texas. The program specialist identified organaretiand individuals whose work or
interests related to the project and sent an irdition packet to each prospective
volunteer explaining the project. Intense and gégst telephone networking was used by
Madarchick (1992) to explain and “sell” the projesd secure participation. While
strategically placed flyers and media advertismgw(spapers, radio, television) were
used to attract volunteers and gain community sipptadarchick (1992) concludes that

persuasive telephone calls were the key to suadessiruiting.

2.2 Volunteer Motivation

Volunteer motivation can be used as a practicdlttotarget, recruit, and
maintain volunteers because it affords volunteerdioators a better understanding of
volunteer needs and expectations. From a psycluabpgerspective, there are six
motivational functions served by volunteerism: {&)ues: opportunities provided to
express values related to helping others and huynasia whole; (2) understanding:
learning new information, building skills, and esising abilities; (3) social:
opportunities to build relationships with otherseogage in activity that is viewed
positively by others; (4) career: gaining or maimitag skills that benefit career; (5)
protective: reducing guilt or negative feelingsh®lping others; and (6) esteem or
enhancement: increasing self-worth and personaldpment, and improving image by
helping (Clary et al., 1998; Allison et al., 2002).

Clary et al. (1998) developed and tested an invgritml, the Volunteer
Functions Inventory (VFI), to assess the motivaionvolunteers. The validated VFI
was then used in a six-part study to determine th@wmotivational functions of
volunteerism related to volunteer recruitment,ssatition and commitment. Clary et al.
(1998) found that the functions of greatest impwréato volunteers were value
(M=5.37), understanding (M=5.13), and enhancemdr#4(64), expressed as the mean
of six-point Likert scale ratings. Persuasive mgesand recruitment techniques were
most effective when the opportunities provide by wolunteer opportunity met the
motivations of potential volunteers. Further, resshowed a statistically significant



relationship between an individual’s functional naations being met, and both their
level of satisfaction and their intention to connvolunteering (Clary et al., 1998).
Allison et al. (2002) assessed the motives of valers using a mailed survey that
included both open-ended questions and a VFI ciimgisf a seven-point Likert rating
scale. A total of 195 surveys were completed by dalDifference Volunteers in
Phoenix, Arizona and the mean value of six-poiketi scale ratings showed
participant’s motivation to volunteer driven by wal(M=6.10), followed by
understanding (M=4.76), and esteem (M=4.37)(Allisbal., 2002). While the study had
a low response rate (30.2%) and small sample theagesults did parallel those of Clary
et al. (1998). Based on the findings of these s&jdhe recruitment, participation and
long-term commitment of volunteers can be enhamgeoetter matching their
motivations to the benefits that a particular vodem opportunity provides.

In a review of research on volunteering, Bussall Barbes (2002) highlight an
additional driving factor, the social-adjustive et Individuals are more likely to
volunteer if someone they know asks them becawse th less perceived social risk and
more inherent trust in the volunteer organizatidugsell and Forbes, 2002). Social
pressure and the desire to belong also play anrdhes type of functional motivation,
and family and friends exert the most influencethieir survey of 392 active and 476
non-active member of the Appalachian Trail Confeegra nonprofit that oversees
management and protection of the Appalachian Tv&aktinez and McMullin (2004)
confirmed the role of social networks. Results sbdwhat efficacy and social networks
were the most important factors in prompting amvaanember to volunteer and remain
committed to the organization whereas competingrositments drove non-active
members to remain inactive. Martinez and McMulk0@4) found that personal requests
prompted greater participation because they hedpedlop a more personal connection
to the organization and removed barriers such aeped lack of efficacy, perceived
inability to perform tasks, and potential costs.

2.3 Volunteer Retention

In addition to satisfying functional motivationdfextive volunteer management

requires effective planning, consideration, andosup A review of parks and recreation



volunteer programs found several common managestitégies that facilitated greater
success and satisfaction. Volunteer coordinators cansider how best to use volunteers
so that volunteer’s time is both effective and niegiul, and they feel as if they are
making a real difference (Henderson and Silverb20§2). Volunteers should be given a
realistic estimation of the time and costs assediatith volunteering, and the tasks that
they will be expected to perform so that they cakenan informed decision about
whether the volunteer match is right for them. Hasdn and Silverberg (2002) also
found that providing opportunities for volunteessplarticipate in activities with family or
friends, and interact with community members imgaa program’s success.

Byron and Curtis (2002) examined the potentiabimmout in Australia’s
Landcare program and based on their findings, sluiggest ways volunteer organizations
can prevent decreases in volunteer participatiohpaaductivity. Landcare has been in
operation for over 20 years and has more than 40@@s working throughout Australia
to improve natural resource management and watgtstath through community
education and field-based activities. A questiorenbased on the Maslach Burnout
Inventory (MBI) was sent out to Landcare particigsain two regions of Victoria with
response rates of 71% and 73% respectively (BymdnCurtis, 2002). Burnout related to
emotional exhaustion was reported due to high@pation, group leadership issues,
failure to address some issues and lack of ackmgelment whereas burnout due to a
lack of personal accomplishment was linked to fiescmch as lower participation, lack of
priority-setting, and the perception that the leMelolunteer activity is linked to the
level of government support (Byron and Curtis, 20@¥ron and Curtis (2002) suggest
several means of preventing burnout at the orgtair level including clear and
realistic expectations, intermediate benchmarksrfeasuring success, group priority
setting and the provision of technical and finahsigport. Leaders can reduce burnout
by fostering a sense of community involvement amghtaining open communication so

that issues can be addressed as they arise.



PROJECT DESCRIPTION

3. Design of the Monitoring Program

3.1 Program Overview

The Community Well Water Testing Program was dgwetbas part of a
coordinated effort to reduce nitrate contributigmgvent future contamination, and
protect groundwater in the Southern Willamette ®allit was designed in line with the
residential goals of the GWMA Action Plan to prawigroundwater education and
information, perform focused outreach that addmkggeundwater quality risks, and
establish a volunteer well monitoring network (L&wauncil of Governments, 2006).
The program was created with the dual purposemflsmenting the DEQ’s data from
monitoring wells and increasing community involverng groundwater activities. The
primary objectives of the program were to elucidegads in spatial and temporal
variability of nitrate in well derived drinking wat, facilitate understanding of regional
groundwater issues through neighbor-to-neighbareach, and assist rural residents in
protecting their drinking water supply. The volumt@etwork and the monitoring
strategy were developed to meet these objectives.

In recognition of the strength of community-bas#drés and social networks, the
monitoring program was designed around the conmepeighborhood networks. The
neighborhood network is centered around a singdlenteer monitor who collects water
samples from their well and several neighboringsvel their area, and performs simple
nitrate tests on a monthly basis. The monitorirggpem was designed to include up to
20 monitors who were each responsible for monigp8#b wells including their own. All
wells were within approximately 2 miles of the valeer monitor’s house. The
monitoring networks were kept small to increasaimtder interaction, assure sampling
convenience, and reduce the travel time and fusbkaacurred by monitors.

The monitoring strategy was to collect monthly wediter samples from an
outdoor spigot and to test these samples for aitiaing a LaMotte nitrate-nitrogen test
kit. This color-comparator method was chosen baseithe criteria of safety,
affordability and ease of use, necessitating soatetoffs in test kit accuracy. While
LaMotte did not provide any published estimatetest kit accuracy, lab experiments



conducted by Parker (2006) found the kit valuestaedactual values to differ by 1.9
mg/L + 0.2 mg/L (mean percent error of 35% + 3%i}. Kalues were generally less than
the actual nitrate value and error increased witheiasing nitrate concentration (Parker,
2006).

Monthly nitrate result reports were sent to bo#h ¥blunteer program coordinator
and to each of the volunteers whose wells had tested. The data objectives were to
educate rural well owners about their water qualitgrease groundwater awareness,
provide a baseline for trend analysis, and infasoal decision makers. A DEQ approved
sampling plan was developed to meet the data abgscand volunteer needs while
ensuring that the data collected by volunteers$ &slomown and suitable quality (EPA,
1996). The selection of the test kit, developménesting protocol, analytical methods
requirements, quality assurance and quality comessures, and the Sampling and

Analysis Plan have previously been described bkd?q2006).

3.2 Study Area Boundaries
The boundaries of the GWMA were drawn from the D&Qriginal 2000-2001
study area to include known areas of documentehl miigate levels and to follow easily

recognizable geographic boundaries such as sghevhys and rivers (Aitken et al.,
2003). Because it's probable that high groundwaiteate concentrations may also exist
outside of this area, the decision was made torekfige volunteer monitoring network
beyond the GWMA boundaries to encompass a widdigmoof the valley floor that is
expected to be vulnerable to nitrate based on tapby and soil type. The Community
Well Water Testing Program boundaries roughly gpoad to the limits of the shallow
alluvial aquifer in the Southern Willamette Vallend are based on the study area of the
DEQ’s Southern Willamette Valley Groundwater Assesst 2000-2001 Nitrate Study in
which shallow groundwater nitrate was further cheazed (Aitken et al., 2003).
Encompassing approximately 780 square miles, thenteer study area includes the
cities of Albany, Brownsville, Coburg, Corvallisugene, Harrisburg, Junction City,
Lebanon, Monroe, Tangent and Veneta, and portibhame, Linn and Benton Counties

(see Figure 1).
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4. Pre-Monitoring Phase of Program Implementation

4.1 Volunteer Recruitment

The population of interest was identified as rin@ineowners who relied on a
drinking water well and lived in Lane, Linn or BentCounties, preferably within
GWMA boundaries. Beyond geography and groundwalernce, the only limitation
placed on the sample population was the abilitgoimmit to monthly well water
sampling for one year. Unlike traditional groundevagtudies, the decision was made not
to limit participation based on well characteristgsuich as depth, screening level,
construction or age because the program aimectwporate all residents who may be at
risk from drinking water nitrates.

With assistance from community informants, we gateaf a list of sites used by
the population of interest: local churches, newss®s, community groups, schools,
agricultural societies, environmental organizatjarsl government agencies. We then
contacted a gatekeeper at each of these sitest bithmail or phone, to introduce the
program and solicit recruitment advice. Based @s¢hsuggestions, volunteers were
recruited in June 2006 using mailings, flyers, nmggpresentations, media
announcements (both radio and print), and neigldmativord of mouth. Recruitment
material provided a brief explanation of the pragravays in which people could
volunteer, and the benefits participants were ebgaeto receive (see Appendix A). All
interested participants were directed to contazptiogram managers to learn how they
could get involved and have questions addressed.

Contact information was collected from all inteegsparticipants and they were
each sent a packet containing a volunteer apphicaéin information sheet explaining
groundwater nitrate, the GWMA and the aims of thkimteer program, and an invitation
to attend a July community orientation in theiraafgee Appendix A). In addition to
basic contact information, the volunteer appliaasolicited information on the
volunteer’s well, the most convenient time for moring, why they were interested in
volunteering, what they hoped to get out of theegigmce, and any relevant education,
experience, skills, or interests they possessegkdognition of the role of social-
adjustive motives, perceived responsibility, pesifpeer pressure, and communal ties, all

interested volunteers were encouraged to speakfmetids, family, and neighbors in
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their area to encourage them to participate in toang efforts. They were provided
with recruitment material including flyers, bookrkarand application packets to
distribute in their community.

When an application was received, the informatimviged was entered into a
database and the address of the interested parttoiymas queried in an ArcMap database
to determine whether they resided within the stoolyndaries. A letter was sent to those
residing outside the program area that includeedgtanation of study boundaries, a
schedule of upcoming OSU Extension Well Water Papngevents, a drinking water
nitrate factsheet, and contact information sholéy thave further questions. Those
residing within study boundaries received a posd caminding them of the upcoming
community orientation two weeks prior to the evé&dmmunity orientations were held
in Coburg, Covallis, Harrisburg, Junction City, avidnroe the week of July 17, 2006.
The main purpose of these meetings was to establisimnection between volunteers in
each neighborhood and strengthen their commitnoemionitoring. The orientations
provide a short water quality training that incldden overview of groundwater science,
local nitrate issues, and nitrate testing protogakh volunteer was given the opportunity
to practice using the test kit and analyze a wsderple. Volunteers were encouraged to
talk with neighbors and recruit 3-5 people who weiléng to have their water tested.
Orientation attendees were offered the opportupityarticipate in preliminary summer
experiments that would allow them to learn moreudioeir well water while helping to
determine sampling protocol. The orientations vadtended by 22 monitors of which 11
volunteered to take part in the summer experimdifitese experiments have been
described by Parker (2006).

Recruitment efforts ended in early September mnafiufficient time for training
and the formation of neighborhood networks. Twemtg-volunteers had committed to
be monitors and an additional 104 individuals vodened to have their well water tested
each month as a part of the monitoring network.li@uee information gathered from
volunteer applications and personal communicatiensaled a wide range in age,
education, occupation, income, and other demogeagtaracteristics among volunteer
monitors. Volunteers ranged in age from 20 to gnetitan 70 years old, 12 monitors
were female and the remaining 10 were male. Mosigahibited a full range of
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education levels from less than a high school dtlut#o the completion of bachelors,
masters, and PhD degrees. Examples of monitorispatons include Oregon State
University botany student, freelance writer, pgtegonomist, teacher, University of
Oregon department head, scuba instructor, compubgrammer, retired career marine,
stay at home parent, blueberry farmer, softwareneeg, water treatment plant
technician, Walmart manager, and tax consultaniunteers represented three counties
and twelve cities including Albany (5), Brownsvil2), Coburg (16), Corvallis (16),
Eugene (18), Halsey (1), Harrisburg (8), Junctidgy (!0), Lebanon (2), Monroe (16),
Tangent (1), and Veneta (1). At least 34 voluntéeesl within GWMA boundaries

while the majority of remaining volunteers livedtin the larger study area. Several
wells were incorporated into the monitoring netwtirét lay beyond study boundaries.
These exceptions were made when the volunteer ardivied just outside the study area
or when a volunteer had recruited neighboring wkd lay beyond study boundaries.
An additional 66 individuals expressed interestoiunteering but were determined to be
ineligible either because they lived outside stbidyndaries or did not rely on a private

well as their drinking water source.

4.2 Development of Neighborhood Networks

All volunteers who met the minimum qualificationsliging within study
boundaries, relying on a private well for theimdting water supply, and being willing to
have their water tested on a monthly basis weredec in neighborhood networks. All
volunteers were required to fill out a volunteeplagation and the contact information
submitted on this form was entered into a voluntie¢abase. The address of each
volunteer was imported into an ArcMap databasevaahteer monitors were assigned a
list of wells to monitor based on proximity. To uee fuel costs and driving time, an
effort was made to ensure that all wells were withmiles of the volunteer monitors
home. Neighborhood networks ranged in size from @ wells with the average network
being comprised of 5.6 wells including the monisoown well (see Figure 1).

The recruitment efforts of volunteer monitors cdmited significantly to the
number of program participants and the size of@ghood networks. Both well
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monitors and well volunteers took an active rol¢aiiking to neighbors and friends about
the program and encouraging their participatiorthEaonitor recruited at least 1 well
volunteer with an average recruitment of 3 wellsym#unteer monitor. The volunteer
monitor was assigned at least 1 additional wedl akighbor they had not previously

been in contact with or recruited.
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4.3 Volunteer Training

Several trainings were held over the course oftlremer to increase volunteer
commitment and interaction, engage volunteersagmmam development, and familiarize
monitors with the use of the test kit and testingtqcol. All volunteers where invited to
attend an optional 8-hour Well Water Training cltsgt provided more in-depth training
on groundwater hydrology, well construction, sepiistems, best management practices,
and regional groundwater issues. Although the classaimed at educating the general
population, it included training on use of the tastthe opportunity to test several well
water samples, and onsite well training at onénefrhonitor's homes. The June 22, 2006
training was held at Oregon State University and atéend by 5 volunteer monitors
including 1 husband-wife monitoring pair.

A series of optional training sessions were heldnduthe week on July 17, 2006
in the form of community orientations in Coburg\Matis, Harrisburg, Junction City,
and Monroe. Prospective volunteers were invitegkttend the orientation that was closest
or otherwise most convenient for them. As previpul$cussed, these trainings were
designed to increase volunteer engagement and damentiwhile providing basic water
guality training on groundwater science, localati#rissues, and nitrate testing protocol.
Each volunteer was trained on how to use the teahkl was given several well water
samples of known nitrate concentration to analyey were also invited to bring their
own well water to test and most did so. Programagars addressed questions and
provided feedback as volunteers learned testingppob Volunteer monitors were
assigned a test kit and encouraged to practiceg utsat home to increase familiarity with
testing protocol before the start of monthly wedlter testing in October. While
participation in these orientations was not reqlid® monitors including 3 husband-
wife monitoring pairs were in attendance.

A final training was required for all volunteer mtors just prior to the first
sampling weekend. A training was held for monitosnisig in the southern portion of the
study area on October 4, 2006 in Junction Cityfandhose in the northern portion on
October 11, 2006 in Corvallis. The program managarewed the updated well testing
protocol, explained data submission procedurescanfirmed sampling dates for the
year. Monitors received additional testing suppleeprogram manual, and a list of the
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neighborhood wells they would be testing, alondwaibh accompanying map and well
volunteer contact information. The monitors werevied with additional hands-on
training in use of the test kit, and practiceditesaind reporting nitrate values for several
known samples. Feedback was solicited from the tamon the testing and reporting
protocol, and any remaining questions and conogens addressed. The trainings were
attended by 21 volunteer monitors or monitoring$al he remaining volunteer monitor
could not attend due to work conflicts and was ptes with one-on-one training at his

home on the first sampling day, October 14, 2006.

5. Monitoring Phase of Program Implementation
5.1 Well Water Testing Protocol

All volunteers were sent a postcard at the endept&nber with the schedule of
sampling days so they could plan accordingly (sppeidix B). Based on feedback
provided on the volunteer application as to whial dould be most convenient, the
decision was made to sample on the second Satafdasery month. This avoided any
conflict with major holidays and allowed for sanmgjidays that were consistent from
month to month and from network to network. Whidunteer monitors were
encouraged to collect samples on Saturday, somibifley was incorporated into the
monitoring plan by allowing a one day window befarel after the designated sampling
day. This allowed samples to still be collected tstied in the event that the monitor
was out of town, ill or had some other scheduliogflict on the day of testing.

The well testing procedure consisted of four priyr&teps: sample collection,
sample analysis, clean-up of testing equipmentrepdrting of results to well owners
and program managers (Parker, 2006). On the sagngéip, the volunteer monitors
visited each well they were responsible for momigiand collected a sample from each.
The decision was made to collect well water samgileectly from an outdoor spigot to
minimize inconvenience to well owners and allow ians flexibility in scheduling
sample collection. While most samples were takemfan outdoor spigot, monitors
often collected water from an indoor source atrtbein home and the homes of close
family or friends. With few exceptions, samples gv@aken from the same source each
month and any deviations were noted on the refarits. The samples were collected by
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turning on the tap, triple rinsing the samplingtlgotvith the water to be collected, and
filling the bottle with well water. Each 120-milliér (mL) plastic screw-top sampling
bottle was labeled with a unique identifying numttext corresponded to the well
location. This well identification number was regded on sampling bottles, test tubes,
and results forms rather than the volunteer’s nemavoid any bias and minimize
associations between the well owner, location,ratrdte result.

The nitrate samples were then taken back to thetorss home and analyzed
using the LaMotte Nitrate-Nitrogen test kit. A 5-mlater sample was removed from the
sampling bottle using a syringe and placed in éisétube labeled with the corresponding
well identification number. Both the test tube dine syringe were tripled rinsed with the
collected water before the sample was analyzed.t@hiet of nitrate #1 reagent was
added to the test tube, the test tube was closbdawiibber stopper, and the test tube
was shaken until the tablet dissolved. One talflettate #2 reagent was then added to
the test tube, the test tube was closed with aenustiopper, and the sample was again
shaken until the tablet dissolved. The sample wfidd develop for five minutes then the
test tube was inserted into the color comparatdrthe color of the sample was matched
to the closest color on the color slide which cgpanded to the nitrate value. After
sample analysis was complete, the waste was didds®/ simply pouring it down the
sink or on the ground outside, as it was non-toXicequipment was rinsed with tap
water and allowed to air dry before returning ithie provided storage container.
Monitors were instructed to store all equipmend icool, dry place away from direct
sunlight to avoid reagent damage. The program mamasided monitors with step-by-
step testing and clean-up instructions that inducteresponding pictures for easy
reference (see Appendix B).

In November 2006 the program managers collectadngamples from every
well in the program and tested them for total cofif bacteria an&. coli. Bacteria
sampling was provided free of cost to volunteeraraadditional benefit to those
participating in the Community Well Water Testingpg§ram. Sample collection methods

and the bacteria analysis procedure have beenopidyidescribed by Parker (2006).
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5.2 Data Management

The volunteer monitor recorded the nitrate vafoegach well according to the
well identification number. They also recorded i@hdescription of the site, the point of
sample collection, and anything unusual that oezliduring sample collection or nitrate
testing. To further aid in results interpretatiomnitors were also asked to record the
reagent batch number, kit number, weather conditisampling date, and sampling time
(see Appendix C).

Monitors were given the choice of using electramipaper nitrate results forms.
The paper version of the nitrate results form camesecarbon copy book which allowed
one copy to be sent to the program manager ancthiee copy to be saved as backup
with the testing supply kit. Monitors were providedh pre-addressed envelopes and
postage to improve ease of data submittal. Thdreldc forms were made available for
downloading on the program website and were als@iged to monitors if requested.
Monitors submitted their completed digital nitra¢sults forms to the program manager
via e-mail and were asked to save a copy on tlaed drive as backup. Eight monitors
preferred to use the paper nitrate report forme nised digital nitrate report forms, and
three reported nitrate results and other requiméatination as e-mail text. After
completing the nitrate results form, the monitaoreled the nitrate result on a pre-
stamped postcard that was sent to the well owagalith the date and the monitor’s
name and contact information (see Appendix B). ffbet of the postcard provide
information on interpreting nitrate results and wwb@ontact with questions while the
reverse side provide a different groundwater ptaiadip each month.

All information reported on the nitrate resultsrfowas entered into an excel
spreadsheet by the program managers each montiprdé¢p@am manager also recorded
information on how data was reported (paper, edeatr e-mail), when results were
received, the name and address of the well ownerilege latitude and longitude of the
well. Basic statistical analysis was performedimdataset each month and anonymous
results were made available upon request. A gupartenitoring report was sent to all
participants that provided an update on the progracha summary of nitrate results for

the first three months of well water testing (sgméndix C).
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5.3 Nitrate Results

Twenty-two monitors received training in well watesting protocol and agreed
to test nearby wells on a monthly basis howeveredhe sampling year began, two
monitors decided not to participate in the progfanundisclosed reasons. During the
2006-2007 sampling year, 20 volunteer monitorete4t209 well water samples for
nitrate. These data are summarized by month ineTalaind nitrate results by well are
presented in detail in Appendix C. The mean nitcatecentration for all tested wells
over this period was 3.0 mg/L. Annual mean nitkatkies ranged from 0 to 14.1 mg/L
with a median of 1.9 mg/L. Eleven wells had an ahmoean nitrate value over 7 mg/L,
the Oregon groundwater nitrate action level, whilgells had an annual mean nitrate
value over 10 mg/L, the national nitrate publicmémng water supply standard. Results
show considerable regional variability as well @asonal variation by well (see
Appendix C). It should be noted that due to presipunentioned test kit inaccuracies,
nitrate data is likely to be under-reported and thaccuracy is likely to increase with

increasing well water nitrate concentration (ParRe06).

Table 1. Summary of Nitrate Results for 2006-2007&npling Year

Month Year | Mean Minimum Maximum | # # # of
Nitrate Nitrate Nitrate Wells | Wells | Wells
Value Value Value >7 >10 Sampled
(mg/L) (mg/L) (mg/L) mg/L | mg/L
October 2006 3.15 0 14 13 6 108
November| 2006 3.25 0 14 12 6 107
December| 2006 3.22 0 15 15 4 106
January 2007 3.13 0 16 10 8 92
February | 2007 2.98 0 16 10 5 104
March 2007 2.80 0 15 11 4 96
April 2007 3.57 0 15 13 4 98
May 2007 291 0 15 12 4 107
June 2007 2.70 0 13 8 1 107
July 2007 2.58 0 15 9 3 107
August 2007 2.89 0 15 6 2 95
September 2007 3.05 0 15 5 2 82
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5.4 Volunteer Support and Retention

The program managers were available to answetiqossaddress concerns, and
trouble shoots problems with volunteers over thenghand through e-mail. After the
first sampling day, all volunteer monitors were tamted by the program managers to
determine how sampling went and if there were asyas that needed to be addressed.
Follow-up training was provided over the phone #mdugh e-mail, and onsite
assistance was given when requested. In Novemitmgrgm managers visited each well
location and meet with both well monitors and wellunteers to address well, septic
system, drinking water quality, and general progcamstions and concerns. As
volunteers began to learn more about groundwatireiin area and interpret nitrate
results, the program managers provided additioackdground information on
groundwater hydrology, offered educational resasiraed suggested further outreach
opportunities.

Regular contact was maintained with all volunteenitors to ensure they had the
supplies and support necessary to continue momgohlonitors were sent additional
testing reagent when needed and due to additienalitment, several monitors were
sent more sample bottles, test tubes, and resastsgrds so they could expand their well
network. The program managers provided follow-uprisure that all data were reported
and monitors were contacted via phone or e-mé#ilgir results had not been received
two weeks after the sampling date. While most nmositvere vigilant about reporting
results in a timely manner, several monitors regimonthly reminder e-mails and

repeat contact to deliver requested results.

DISCUSSION AND RECOMMENDATIONS

6. Volunteer Recruitment

Volunteer recruitment efforts confirmed the expecie of Madarchick (1992),
identifying and targeting individuals and organiaas whose interests were relevant to
the project was an effective means of attractimjgpants. Media advertising was also
found to be similarly effective. The initial resganto the program was more than what
was expected and articles in thegene Register-Gua@hdCorvallis Gazette Times
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seemed particularly successful in generating istel®e received numerous inquiries
during the first weeks of recruitment in resporsenedia coverage but after this point
nearly all interest was generated through word ofittn. Unlike Madarchick (1992), the
use of an intense telephone campaign was quickiydao be ineffective and was
abandoned during the early stages of recruitmemg. tb changes in technology since the
El Paso project, persuasive telephone calls weneseen as an annoyance and an
intrusion rather than a welcome recruitment teamidy/olunteers preferred to seek out
information independently either through readinguwthihe program online or in a
newspaper, or speaking to the program managerdigiikea phone or e-mail.

Though some aspects of the site-based model profysarcury and Quandt
(1999) were helpful, the use of a gatekeeper waisddo be largely unproductive. The
exercise of defining the population of interest #meh generating a list of sites that were
used by the population prompted us to develop @&rdetailed picture of who our
potential volunteers were and precisely describatwharacteristics that population had.
While this approach helped better define our vadard, the use of gatekeepers and key
community sites were not an effective means of gdimg support or recruiting
volunteers. The use of advertising and recruitmegtterials at the identified sites did not
produce interest in the project or willing partais. Information on message boards and
in newletters did not attract attention and wagloeked by most readers. Contrary to
the findings of Arcury and Quandt (1999), the gatger did not play an important role
in gaining entry to the community, building commiyrsupport or encouraging
participation in the project. The gatekeepers didhave the personal connection to the
program that would lead them to actively recruitiggants, and did not understand the

motivations of potential volunteers thereby leadimgir message to be less persuasive.

7. Volunteer Motivation

While a formal inventory tool to assess volunteetigation was not used,
gualitative information provided on the volunteppkcations suggests that the
Community Well Water Testing Program served manghefsame motivational
functions of other forms of volunteerism (Claryaét 1998; Allison et al. 2002). When
volunteers were asked why they were interesteadlnnteering and what they hoped to
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get from this experience, their responses most camhnfell into the functional category
of understanding, followed by values and socialivations. Volunteers expressed a
desire to be better informed and learn more aliwait tvell, their water supply, local
groundwater conditions, and what could be donenfwrove water quality. The values
function was articulated in the volunteers’ desirdéelp others, contribute to efforts to
protect water and bring awareness to the commuwtle the social function included
meeting neighbors and being environmentally actiVeile volunteering with the well
water program served many of the same motivatifumations as other forms of
volunteerism, the relative importance of each fiomctiffered from previous volunteer
assessment. While our volunteers consistently citetbrstanding as the most important
functional motivation, both Clary et al. (1998) ahltison et al. (2002) found value to
drive volunteers followed by understanding.

In accordance with the finding that there is adicorrelation between a
volunteer’s functional motivation being met andtbtiteir level of satisfaction and their
intention to continue volunteering, opportunitiesrey provided to increase volunteer
knowledge and understanding of well water. An éfieeis made to offer personalized
groundwater education, and facilitate learning agneell water volunteers (Clary et al.,
1998). All volunteers were invited to enroll indérgroundwater short courses, attend
GWMA meetings and participate in well water clinits addition to the groundwater
basics training provided during the orientationyaational material was distributed to
help facilitate better understanding of well waterd groundwater protection tips were
provided on the monthly results postcards. Thrduggh targeting recruitment material
and volunteer activities to meet the overall fumeél motivations of the group, we aimed
to enhance the participation, satisfaction and@ng commitment of the volunteers.

While understanding and values were cited as th& mportant functional
motivations, the role of social motives should betoverlooked. The recruitment efforts
confirmed that family and friends exert a signifitamount of influence in prompting
someone to volunteer and social motives playedoagtrole in an individual agreeing to
participate (Bussell and Forbes, 2002; Martinez lioullin, 2004). In line with the
findings of Martinez and McMullin (2004), we foutitiat being asked to participate by a
friend, relative, or neighbor seemed to build aenmersonal connection to the program
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and lead a potential volunteer to conclude thaigpation was worthwhile and
beneficial. This was particularly true when a va&er monitor asked an individual to
volunteer their well to be monitored as part of pnegram. As found in other volunteer
programs, when the monitor was someone they knemyrof the perceived barriers of
participation were removed and the well owner hgdeater sense of trust and efficacy
regarding the volunteer program (Bussell and FQrd@g2).

The density of many of the neighborhood networkslmaattributed directly to
the social-adjustive motive and the recruitmenbresf of the volunteers (Bussell and
Forbes, 2002). As an interested and engaged indiljigtolunteers had a personal
understanding of the opportunities presented byrtbeitoring program and proved to be
the most effective recruiters. Future recruitmdfadres should aim to take advantage of
the positive influence of social pressure and trength of social networks by further
promoting volunteer led recruitment.

Volunteer managers should incorporate this typeofuitment into their program
plan by developing methods to better encouragesapgort volunteer led recruitment.
These may include having more orientations duttregrécruitment period, and providing
training to volunteers on how best to market amduié for the program. Monitors had
greater success at recruiting when the neighboshaede dense, houses were in close
proximity, and personal connections to the monitansld readily be made. Therefore
recruitment success may be improved if managegetad advertising, marketing, and
recruitment to localized areas that contained deegghborhood clusters. Recruitment
material could be sent to all the residents of puteted street with the aim of actively
recruiting a monitor in the area. Once a monit@ Waunteered, a follow-up mailing
could be sent out that introduces the volunteeritooand directs interested well
volunteers to contact their neighbor to sign uptiier program and get more information.
This may help open the door for the monitor by ooy the anxiety associated with
approaching an unfamiliar neighbor and making naigs more receptive when the
monitor solicits their participation. It will aldrelp build social connections within a

neighborhood network and decrease any perceivisl oisparticipating.
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8. Volunteer Orientation

The orientations played a vital role in buildingpport for the program and
improving the likelihood of its success. They alemwolunteer monitors to learn more
about the program including what would be requoethem, how the testing process
worked, and the potential benefits of participatibmlso provided the opportunity to
have questions and concerns addressed before makmgmitment to participate. Our
project confirmed that by providing realistic exfsmns of time, cost and tasks that
would be performed, potential volunteers were abl@make a more informed decision as
to whether the program was right for them, and cedbte potential for burnout and
dropout (Henderson and Silverberg, 2002; Byron@udis, 2002). The hands-on
experience of learning how to test for nitrate tegding their own water samples
appeared to build confidence in the monitor’s abtlb perform nitrate tests, and proved
that the test kit was quick, easy, and user friger8y building personal connections,
confirming the value and relevance of the prograng, fostering volunteer support and
commitment, the orientations built momentum for pinegram and increased volunteer
led recruitment efforts. Holding the orientationslway through the recruitment
campaign allowed us to use the volunteer’s entsosiand support to help drive
recruitment efforts and direct neighborhood networknation.

The community orientations were an effective mdanguilding community
support for the program and removing some of thregdeed barriers to participating.
Volunteers developed personal connections with btitbr participants and the program
managers, and these newly formed social connecttoesgthened their commitment to
the program and their resolve to participate. Garifig the findings of Henderson and
Silverberg (2002), providing opportunities for sadanteraction among volunteers and
other community members helped strengthen the anogind expand its reach. Being
able to meet fellow volunteers and neighbors impdothe perceived value of the
program, and decreased the perceived risk of gaating. The orientations helped put a
face to the program and lessened any fears thamdsrlying purpose was government
regulation or restriction of private water righBased on the recommendations of
Henderson and Silverberg (2002), the program wagded to optimize volunteer
retention by ensuring the volunteer’s time was bo#aningful and effective. Through
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both talking to other volunteers and testing wedtev samples, the orientations helped
confirm that the volunteer work was relevant tarthiees, a meaningful use of their

time, and filled a need in their communities.

9. Nitrate Sampling and Analysis

When the sampling year began, volunteers expresg#aience in their ability to
collect and test well water samples. They felt camtaible with the use of the kit after
having had several opportunities to practice ugiagd test their reading accuracy
against know samples during trainings. Volunteescdbed the test kit as quick, easy to
use and easy to maintain though one volunteer fduditficult to accurately determine
the nitrate level when the reading fell between twtwrs on the color slide. Specifically,
she found it “hard to tell” what the most accunatenber should be when nitrate levels
fell between 2-4 mg/L and 6-8 mg/L because thersolere relatively similar and there
was no 3 or 7 mg/L on the color comparator to jutlgetest tube against. At these wells
she performed the test several times as a reassuttaatt she had made the correct
assessment. We provided follow-up training to ihisvidual and reinforced the
instructions in the volunteer manual to match thlercin the test tube to the closest color
on the slide and to record the number which fallsetween when the color in the test
tube is between two colors on the slide. With addél practice and testing she became
comfortable making this estimation and more comfide her ability to match the colors.
Future efforts should include additional trainingdistinguishing between these ranges
of values and include known standards that fathia spectrum so that volunteers can
gain further experience and gain confidence in mgkihese distinctions.

While we encouraged volunteer monitors to consistesample on the second
Saturday of each month, we allowed some flexibibty that the program was not
prohibitively restrictive to volunteers. There wa®ne day window before and after the
designated sampling day and no required samplng o the monitor could more easily
fit sample collection and analysis into their salied This helped reduce scheduling
conflicts, missed sampling months and burnout astet with program rigidity.
However, this flexibility did not prevent lapsesmonitoring altogether and future efforts
should include an on-call system which can be at#n when a volunteer is unable to
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participate in monitoring during a given month.nélss prevented monitors from
collecting samples on five occasions and a momitas out of the country during the
collection period so no samples were taken durivay month. Three volunteers with
school-age children had scheduling conflicts antectively missed monitoring on four
occasions, explaining that samples weren’t takeralige they were “too busy”, “didn’t
have time” or “life too hectic”.

While monitors were invited to contact the prognasanager if they had a conflict
during a given month they weren’t expressly indedcto do so. The program manager
was informed of the missed sampling period whensmgs data was sought, usually
several weeks after the designated sampling dayré-monitoring efforts should have a
backup plan in place so that wells can still be @adh when the designated monitor is
unavailable. The program manager would be the ryostopriate person to assume this
role as they have knowledge of where each wetigated and have had personal contact
with each well owner. Sampling instructions shoaldarly outline the procedure for
contacting the program manager and scheduling #&rnate monitor to assume
responsibility for the neighborhood network whetoaflict is foreseen.

In addition to sampling conflicts, monitors facedalienges collecting samples
during the winter months, particularly January,dese they were unable to access well
water from an outdoor source. For the January samplate monitors were not able to
collect water from eight wells because the pipesewieozen, at two sites the outside
water had been shut off, and one home had turreid itell off completely for several
months while they were living in their winter honmeArizona. Monitors independently
tried to overcome sampling challenges by tempgraeimoving spigot weatherproofing,
seeking out an alternative outdoor collection fitegaining access to an indoor tap from
the well owner. Monitors made note of any changesoilection site on the nitrate results
form but when an alternative collection point was available and no one was home to
provide assistance, the monitor had to forgo sargpind took note of the problem that
was encountered.

While outdoor spigots remain the most appropriatéection point because they
minimize inconvenience to well owners and allow mans flexibility in scheduling

sample collection, a site-based plan needs to heirpwplace that allows for the
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continuation of sampling during winter months. Eae#ll owner should be contacted at
the beginning of the sampling year to determine libst course of action given their
system and the specific modifications they makenguwinter months. This may include

allowing the monitor to collect a sample from adaor tap or leaving a sample outside
the front door for the monitor to pickup and téatinter conditions did not impact the

majority of sites so an alternative sampling plat enly have to be made for those sites
where there is no outside water available. The plawuld be developed in advance to
ensure ease of sampling, collection efficiency amdual understanding by both the well

owner and monitor.

10. Data Reporting

The reporting of results was equally successfybaper and electronic formats
although developing an online submittal system wdikely prove beneficial to future
efforts. While the monitors were split nearly edydletween their use of paper and
electronic datasheets, those with internet accegressed their desire to use a simple
webpage where they could enter and submit the#. #hen using the word document to
record the data they found it time consuming tbegitcreate a new document or delete
values from the previous month. When time was anesvolunteers would often send
their results in the form of an e-mail because tfmynd this to be the most efficient
method but details would often be left out suchirag, weather, site description, point of
sample collect and comments. An online form wodldvavolunteers to quickly enter
data and associated information without losing dbmpleteness of information. It may
also help make data submission more timely andcedhe frequency that monitors
forget to submit results.

While many volunteers consistently sent in resulithin a week of sampling,
there was a group of volunteers who required mgn#rhinders and follow-up to submit
data. One of these volunteers submitted paper lizdés and a phone call two weeks
after sampling was a sufficient reminder to sencesults while the remaining three sent
in results electronically and required several @sntp prompt data submittal. These

monitors all had school-age children and were gymbalance multiple commitments so
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the reduction in time and effort required to subth# results online would likely have

prompted more timely results submittal and greaticiency.

CONCLUSION

One of the primary questions this program souglainswer was would volunteers
readily engage in groundwater monitoring and takeadive interest in learning more
about their drinking water supply. While volunteeonitors showed a range of
demographic characteristics, they all seemed teeshaincere interest in learning more
about their groundwater and becoming involved imewnity testing efforts. The hidden
nature of groundwater didn’'t seem to dissuade elopl rather sparked a desire to learn
more about a resource they took for granted and Kittbe about. Many had specific
guestions they sought to answer and concerns thayed to address. The volunteer’s
reliance on groundwater for their drinking watepgly helped establish a personal
interest in water quality and a commitment to pemiog monthly nitrate monitoring.
Both the success of recruitment efforts and theicoed participation of volunteers
suggest that groundwater monitoring can attractroanity interest and an active
volunteer base.

The LaMotte nitrate-nitrogen test kit does not jdevthe accuracy or precision
needed to use the monitoring data in a professag@dcity but the nitrate results can be
used as a screening tool to indicate geographiseasonal groundwater nitrate trends.
The strength of the data lies in the number of saswolunteers were able to collect, the
frequency of monitoring, and the regional breadteampling sites. By having a DEQ
approved Sampling and Analysis Plan in place weahle to ensure that data collected
by volunteers is of a known and suitable qualigréiby lending greater credibility to
volunteer efforts and improving the usability otaldf the program is maintained, the
long-term monitoring data it generates could ba&luseassess groundwater quality trends
and the impact of management strategies on nitatemination. The capacity of the
volunteer monitoring program to elucidate nitratmts in a cost-effective manner may
prove valuable to GWMA efforts. However, at thigrgat is unclear whether the data

will have a broader use among scientists and decisiakers.
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While collecting well water nitrate data was thevishg activity of the volunteer
program, emphasis was also placed on the builditgral capacity and improving
public participation in groundwater management.oligh participating in monitoring
activities, volunteers gained a better understandfrregional groundwater conditions
and the level of nitrate contamination in their wiglonitoring brought groundwater to
the conscious of participants, prompting many vtdars to ask questions, seek out more
information, and take an interest in their drinkimgter supply. Monthly nitrate results
generated conversations among neighbors and pwaigimerous learning opportunities.
Data were a catalyst for increasing groundwateimkedge and a means for monitors to
help educate their neighbors. Monitoring appeatseta successful outreach tool in
encouraging community involvement, and improvingividual and community
groundwater knowledge. While it is uncertain whetthés knowledge will facilitate
informed decision-making and the adoption of beshagement practices, building
awareness is an important first step in suppottogl groundwater management efforts.
The hard work, dedication, and enthusiasm of velers in the Community Well Water
Testing Program has helped communities take ttasdtep in the Southern Willamette
Valley GWMA.
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l§ - Community Well Water Testing Program

7/\>
I\ HELP OSU SCIENTISTS GATHER INFORMATION ABOUT
GROUNDWATER IN THE SOUTHERN WILLAMETTE VALLEY

é Work with your neighbors to learn more about your goundwater resource.
é Be trained to collect water samples at your well asha few other nearby wells.
6 Perform simple nitrate tests and record the data mothly.

The OSU Extension Service Well Water Programis starting a groundwater monitoring program
to learn more about well water nitrate in the SeuthVillamette Valley. This is a unique
opportunity for homeowners with wells to participa a groundwater study while learning
more about their own drinking water. We are reangivolunteers—ndividuals or teams-
who can commit to a few hours once a month foeasti one year. Training is provided and
all expenses are covered.
We will customize our support services to meet yoeds.

Families, youth groups, service organizations,fieesand individual
residents are all encouraged to consider this dppity for hands-on
learning and community involvement.

Three ways to volunteer—Pick the combination that i s right for you

1. Become a Well Water Monitor  Volunteers will be trained to collect well watengales and perform
simple nitrate tests; a test kit and lab supplidksb& provided. During the summer of 2006 we i
conducting a series of trainings and performinguaety of experiments in preparation for
monthly data collection to begin in the fall. Iga/ou would also offer your well as a
sampling point, but exceptions can be made.

2. Offer your well as a monitoring location All wells that are part of the
monitoring network will receive a complimentaryttés bacteria at the beginning of the R
study and monthly testing for nitrate. Well locaus will be recorded, but your name will
not be used. We are looking for wells that willdmvenient for the volunteer monitors,
so consider checking with neighbors to see if i@yalso willing to have their well
included.

3. Join the Well Water Outreach Team The OSU Extension Service Well Water
Program offers programs to educate rural residamtsit their wells, septic systems, and 3
the groundwater supplying their drinking water. @im is to protect your family’s health, your horlmi
investment, and the safety of the local groundweagsources. Well Water Outreach volunteers areetetl
help us with water testing at community events @adses, assist with school and community acts/iaed
simply to share accurate information with friendsl aeighbors. An 8-training is require@ell Water
Monitors are strongly encouraged to take the Outte@eam training, but it isn’t required

This project focuses on the Southern Willamette V#¢y Groundwater Management Area but
other rural neighborhoods in Lane, Linn and BentonCounties will be considered.

Well Monitoring Project
08“ Laura Moscowitz, OSU Graduate Student, at (541) 207-7472 or exmmaiscowil@onid.orst.edu

These service provided by

Oregon State OSU Extension Service Well Water Program  http://wellwater.oregonstate.edu
Southern Willamette Groundwater Project http://groundwater.oregonstate.edu/willamette

Extension Service
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Community Well Water Testing Program
What’s the big idea?

6 Nitrate in Groundwater

High nitrate concentrations have been found in sparts of the Southern Willamette Valley as

a result of pollution from fertilizers, animal wasind septic systems. Nitrate has been linked to
a variety of health concerns, although there ibrgtimedical consensus that defines the specific
risk from drinking nitrate-contaminated water. addition to posing a health threat, the presence
of groundwater nitrate may also indicate that off@lutants are contaminating the water supply.
Thus, by addressing issues associated with obsarghditrate levels, we may be able to

reduce current pollution and prevent future grouaigwcontamination.

¢ Goals of the Community Well Water Testing program

The program is designed to help residents, resees@nd water quality managers learn more
about well water quality in the Southern Willamet#i@ley. The information from the program
should help those who have a stake in the Vallggosindwater quality in making management
decisions which affect our personal drinking watgpply. Efforts will be focused on the
Southern Willamette Valley Groundwater ManagememaX(see below) but will include other
rural neighborhoods in Lane, Linn and Benton camtirhrough this project we intend to:

o0 Increase community awareness and participatiomatepting groundwater
Provide residents with information and resourceggfoundwater protection
Better describe the extent of nitrate contamination
Detect seasonal trends and regional changes atenitoncentration
Provide information for decision makers
Eventually turn the reins over to you, the volungee

© 0O O0O0Oo

* Goals may change in response to the communitiestds and we welcome your suggestions.

¢ The Southern Willamette Valley Groundwater Managemat Area
In May 2004, the Oregon Department of Environme@Quadlity designated a portion of the

Southern Willamette Valley as a Groundwater Managigmrea after groundwater sampling
confirmed widespread nitrate contamination. Alonthwhis designation, an action plan has
been developed which suggests changes in pragtliek add nitrate to groundwater, and calls
for the establishment of a volunteer monitoringnwek for nitrate. The boundaries of the area
were drawn both to include areas where high levktstrate had been reported and follow
known geographic boundaries, such as state highamysivers. Because it is probable that
high groundwater nitrate concentrations may alsst exitside of the area, this volunteer

monitoring network will encompass a wider portidrtte valley floor.
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s  Community Well Water Testing Program
A What role will you play?

Thank you for volunteering to be a well water monior! Others have volunteered their

wells to be tested by monitors like you. Essentigl we're asking you to sample your well
along with your neighbors’ wells and perform simplenitrate tests once a month. We expect
this to take no more than 1-2 hours per month andhte well testing protocol will be detailed
during the October 4" training. Before the monthly sampling begins in @tober, we'd
appreciate your help in recruiting new well volunteers.

¢ Talk with your neighbors this summer to find 3-5 p@ple who will let you test their
water on a monthly basis

This community-based design is the key to a corardrand effective monitoring
network (and should help save on gas). Each monitbbe sampling a small network
of wells which are within about 2 miles of theirmhe. While we are working to create
these networks, we need your help to encouragengighbors to participate. If helpful,
you may distribute the enclosed bookmarks or diyeat neighbors to our website,
http://wellwater.oregonstate.ediRemind people that joining the network will mog¢an
that their water will be regulated by any statereyeand encourage them to contact us
and to attend the September 12 meeting (see belove)likely that people in your
neighborhood have already volunteered their wellddsting. Let us know if you would
like to be put in contact with them in advancehs October # meeting.

¢ Get ready for the beginning of the monitoring progam in October

Mark your calendar foOctober 4, when we’ll have a final training for all voluntee
monitors. We will be reviewing the updated welltieg protocol and practicing testing
methods to ensure consistent and accurate sampiegl also confirm the sampling
days for the year, which will be consistent fromntioto month and from network to
network (with some flexibility), so that we can lofor seasonal and geographic trends in
nitrate concentrations. The monitoring network vi#é finalized and all monitors will
receive a list of the neighborhood wells they Wl testing, along with an accompanying
map.

Contact Information:
Laura Moscowitz, Graduate student, (541) 737-6295mrscowil@onid.orst.edu

Laila Parker, Graduate student, (541) 737-631Jarkelai@onid.orst.edu
Oregtm é!:gtrg OSU Extension Service Well Water Program http://wellwater.oregonstate.edu
Southern Willamette Groundwater Project http://groundwater.oregonstate.edu/willamette

Extension Service
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Community Well Water Testing Program
What’s the big idea?

6 Nitrate in Groundwater

High nitrate concentrations have been found in spares of the Southern Willamette Valley as

a result of pollution from fertilizers, animal wasind septic systems. Nitrate has been linked to
a variety of health concerns, although there isrgtimedical consensus that defines the specific
risk from drinking nitrate-contaminated water. addition to posing a health threat, the presence
of groundwater nitrate may also indicate that off@lutants are contaminating the water supply.
Thus, by addressing issues associated with obseighditrate levels, we may be able to

reduce current pollution and prevent future grouaigwcontamination.

¢ Goals of the Community Well Water Testing program

The program is designed to help residents, reseex@nd water quality managers learn more
about well water quality in the Southern Willame#ialey. The information from the program
should help those who have a stake in the Vallgsosindwater quality in making management
decisions which affect our personal drinking wat@pply. Efforts will be focused on the
Southern Willamette Valley Groundwater ManagememaA(see below) but will include other
rural neighborhoods in Lane, Linn and Benton camtlhrough this project we intend to:

0 Increase community awareness and participatiomatepting groundwater
Provide residents with information and resourcegfoundwater protection
Better describe the extent of nitrate contamination
Detect seasonal trends and regional changes atenitoncentration
Provide information for decision makers
o Eventually turn the reins over to you, the volumsee

o O 0O

* Goals may change in response to the communitiestis and we welcome your suggestions.

¢ The Southern Willamette Valley Groundwater Managemat Area

In May 2004, the Oregon Department of Environme@uaality designated a portion of
the Southern Willamette Valley as a Groundwater aggment Area after groundwater
sampling confirmed widespread nitrate contaminatidong with this designation, an
action plan has been developed which suggests ekangpractices which add nitrate to
groundwater, and calls for the establishment aflanteer monitoring network for

nitrate. The boundaries of the area were drawh tminclude areas where high levels of
nitrate had been reported and follow known geogcapbundaries, such as state
highways and rivers. Because it is probable tiggt groundwater nitrate concentrations
may also exist outside of the area, this volunteanitoring network will encompass a
wider portion of the valley floor.
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Community Well Water Testing Program
What role will you play?

7\

Thank you for volunteering your well for the monitoring network! Others have
volunteered to become monitors and test a number dfieir neighbors’ wells, including
yours. By participating in this program, you will be allowing a monitor to visit your
property and test your well water for nitrate oncea month. Before the monthly sampling
begins in October, we’d appreciate your help in rewiting new well volunteers.

¢ Talk with your neighbors and encourage them to beaoe part of your neighborhood
well water testing network

Each monitor will be sampling a small network ofliwavhich are within about 2 miles
of their home. This community-based design is kg to a convenient and effective
monitoring network. It is likely that someone irow neighborhood has already
volunteered to be a monitor — let us know if youuwdolike to be put in contact with
them. In the meantime, we need your help to ermgmiyour neighbors to participate.
You may distribute the enclosed bookmarks or diggmir neighbors to our website,
http://wellwater.oregonstate.edif you are able to recruit any of your neighbqiease
let us know so that we can mail them more infororatind an application.

¢ Provide as much information as possible about youwell location and construction.

For each well that is included in the network, wi e accessing publicly available well
records through the Department of Water Resourcéss information should help in the
interpretation of the nitrate data. The more infation you provide about your well, the
easier it will be for us to locate this record.ed&¥e include information on well depth,
location, age, previous landowners, and whether yaxiot number has been changed
since the well was drilled, if this is readily alkadile. This data can be recorded on the
enclosed application.

Contact Information:
Laura Moscowitz, Graduate student, (541) 737-6295marscowil@onid.orst.edu
Laila Parker, Graduate student, (541) 737-631Jparkelai@onid.orst.edu

0reglu)p| é&gtg OSU Extension Service Well Water Program http://wellwater.oregonstate.edu
Southern Willamette Groundwater Project http://groundwater.oregonstate.edu/willamette

Extension Service
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OSU Community Well Water Testing Program Oregon State

UNIVERSITY

e
ﬁa\ Volunteer Monitor Job Description 08“

Extension Service

Date: June 28, 2006
Job Title: Volunteer Monitor
Name of Agency: OSU Extension Services Well Water Program

Job description: Volunteer monitors, working individually or inams, will sample their well and a few
other nearby wells. Ideally each monitor will affbeir well as a sampling point, but exceptionh e
made. A LaMotte Nitrate-Nitrogen Test Kit will lised to test for groundwater nitrate and is pravitbe
all monitoring teams. This kit uses a zinc-basedhmd that is safe for the user, provides an ateura
screening and generates no hazardous waste. Obarsgmmer of 2006 we will be conducting a series
of trainings and performing a variety of experingeint preparation for monthly data collection to ibeig
the fall. Interested monitors also have the oppuoty to become part of the Well Water Outreachrifea
and provide important groundwater education anstasge in the community.

Position responsibilities:
. Collect well water samples and screen for nitrate ononthly basis
. Follow established sampling protocols and testimigejines when monitoring
. Submit nitrate data to be entered into an onlineenguality database
. Serve as a community resource for well water infifam

Skills and qualifications: Interest in learning more about your drinking evagupply and the desire to
become more involved in regional groundwater pitatacefforts. The ability to commit to regular
sampling and established program guidelines. Basigputer skills are desirable but not required. No
monitoring experience necessary, all training élprovided. All participants must rely on a pteva
well for their drinking water and live within theo8thern Willamette Valley Groundwater Management
Study Area.

Training available: Participants will be trained to collect well watamples, perform simple nitrate
tests and follow established quality assurancegaiatity control (QAQC) protocols. Optional traigin
will cover related topics including basic hydrologggional groundwater issues, drinking water yafet
septic and well maintenance, and effectively wagkivith the public. Field sessions will also bechel
that address well construction issues, groundvgatgection and proper field sampling techniques.
OSU Extension Well Water Program staff will provialetraining and on-going job support for the
monitoring teams.

Benefits of participating include:
* Learning first hand about your well and water gyali
* Receiving free nitrate screening, bacteria test,aareport of your well water results.
* Training in groundwater basics, water testing aetl and septic system care.
» Contributing to an improved scientific understamdaf local groundwater.
* Getting involved in your neighborhood and community

Time commitment: Approximately 1-2 hours, once a month, for asteme year.

Job site: In your neighborhood.

For more information on this and other OSU Extensio well water programs, contact:

Laila Parker - Laura Moscowitz
Program Coordinators

(541) 737-6311
well.water@oregonstate.edu
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Volunteer Application ,EéL

We would like to learn a little more about you so that we can tailor the
program to meet your needs and create an effective monitoring network.

Contact Information

Name:
first initial last

Address:
number street Apt No., Unit No., P.O Box
City/Town Zip Code

Home Phone: Cell Phone:

E-mail Address:

Best way to contact you: [ Home phone [ Cell phone [ E-mail

Volunteer Participation

Which volunteer opportunity are you interested in (mark all that apply):

L1 1 would like to volunteer my well as a testing site

1 1 would like to become a monitor and test my well and a few others nearby

1 1 would like to work as part of a team to test my well and a few others nearby

If you are interested in being a monitor, which days would be best for sampling?

1 Monday [ Tuesday [1 Wednesday [ Thursday [ Friday [1 Saturday [ Sunday

Why are you interested in volunteering? What do you hope to get from this experience?

Can we share your contact information with the neighbor that will be testing your well:
0 yes [ no

We would like to use the nitrate data we collect from your well to aid regional
groundwater monitoring efforts. All personal information except your address will be
kept confidential. Would you feel comfortable having this data shared? [ yes [l no
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Well Information

Do you rely on well water for your drinking water? [ yes [ no
Do you know where your well is located? [ yes [ no

Do you have an outside spigot? [1 yes [ no

Approximate well depth (if known): feet Approximate well age: years

Special skills or qualifications

No special skills are needed but you are welcome to detail your related talents below.
Relevant education, volunteer and work experience:

Skills, interests, hobbies, or qualifications that you would like to bring to this program:

Do you have experience with (mark all that apply):

[J Working in the outdoors [ Participating in scientific research
[] Entering data on the internet ] Working with computers
[1 Working with the public [0 Environmental data collection

Do you have any questions or concerns regarding your participation?

Signature of Agreement
Thank you for your interest and time. We look forward to working with you.
Signature: Date:

Please return the completed application in the enclosed envelope by July 13",

If you have questions or would like more informatio n contact:
Laila Parker / Laura Moscowitz
Program Coordinators
(541) 737-6311
well.water@oregonstate.edu
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Fact Shee

Drinking Water Nitrates and Your Health

LAURA MOSCOWITZ, Program Coordinator, SWV Communiyell Water Testing Program

What are nitrates?

Nitrates are inorganic compounds that
naturally occur at low levels in soil, air, and
water. Human activities can increase nitrate
levels and cause contamination of water
supplies. The most common sources of
nitrates are fertilizers, animal manure, and
septic systems.

What is the difference between nitrates
and nitrites?

Nitrogen is present in many forms in our
environment. It undergoes a variety of
chemical reactions and changes that result in
the production of nitrogenous compounds,
two of which are nitrate and nitrite. Nitrate
is the form that is most commonly found and
measured in water. Nitrates and nitrites can
be converted to carcinogenic nitrosamines
by bacteria in the body.

How much nitrate am | exposed to?

The amount of nitrate that enters the body
depends on personal habits and
environmental conditions. Nitrate can be
acquired through ingestion of drinking

water, food, or medication but not during

bathing. Vegetables have been found to
account for more than 70% of nitrates in the
typical diet with the remaining 21% coming

from drinking water and 6% from meat

products. Root vegetables, celery, collard
greens, lettuce, spinach, cauliflower, and
broccoli have especially high nitrate content.
Nitrites conversely are found in the highest
concentrations in cured or smoked meats
and are not typically found in water.

Why should | worry about nitrates?
Groundwater that has become contaminated
by nitrates may pose a threat to public
health. Private wells are particularly at risk
because they are not regulated by the
government and do not have to follow water
quality guidelines; monitoring is the

responsibility of the owner. Shallow, private
wells are more prone to contamination and
tend to have higher nitrate levels than public
water supplies. The US Environmental
Protection Agency regulates public drinking
water supplies to a health standard of 10
milligrams per liter. These standards have
been adopted to protect the public and
prevent water related illness.

Can nitrates cause health problems?

There is a potential health risk involved in
drinking water that is high in nitrates.

Scientific studies have found nitrates to be
associated with methemoglobinemia,
diabetes, negative reproductive outcomes,
and various forms of cancer. Research
findings have been mixed though and
evidence is not conclusive. A limited

number of studies have also found links to
thyroid dysfunction, impaired immune

response, decreased liver function, and
respiratory infection; results have not been
well confirmed.

What is methemoglobinemia?
Methemoglobinemia is the illness most
commonly linked to elevated nitrate levels
and is the basis of the federal health
standards. Also known as “blue-baby
syndrome”, this is a blood disorder that
primarily affects infants younger than 6
months.

When nitrate is consumed it is converted by
bacteria in the body to another chemical
form, nitrite. Nitrite then interacts with the
hemoglobin in red blood cells and reduces
their ability to carry oxygen. If the blood
cannot deliver enough oxygen to the body’s
tissues, cells begin to die and the skin takes
on a blue tinge. The majority of cases do not
result in death and are completed resolved
when the source of nitrate is removed.
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A number of conditions must exist for a
person to get methemoglobinemia, nitrate is
just one of the influential factors. Infants are
more susceptible because they produce less
gastric acid and therefore have more bacteria
in their digestive tract and more nitrite
production. Studies have found that
gastrointestinal  illness  also  creates
conditions that favor nitrite production.

Can high nitrate levels cause cancer?

The link between drinking water nitrates and
cancer remains unclear though a number of
systems have been proposed to be affected.
Population based studies have found mixed
results and because many of them fail to
examine other cancer causing agents, the
data is insufficient to draw conclusions. The
bacteria responsible for nitrate conversion
may also convert nitrite to cancerous N-
nitroso compounds, especially in the
digestive system. This internal or
endogenous formation of carcinogens has
been shown to cause cancer in animal
studies but the human impact has yet to be
thoroughly tested.

Is childhood diabetes linked to nitrate
contamination?

There have been studies that have
established this connection but an equal
number have found no association or a
negative relationship. The rise in childhood
diabetes has been attributed to
environmental factors but the specific cause
has yet to be singled out. There are still
many unknowns about the onset of diabetes
and until a medical conclusion is made, the
role of nitrates cannot be ruled out.

Does nitrate affect pregnancies?

Data is inadequate and the evidence is too
limited to draw accurate conclusions. Some
studies have found a relationship between

nitrates and miscarriages, premature birth,

determining reproductive consequences; this
is known as a dose-response relationship.
Animal studies have supported this theory,

the most severe cases appear to occur at
extremely high nitrate doses.

What does this all really mean?

Based on the best available science, there is
still no solid conclusion that can be drawn

regarding the effects of nitrates on human

health. Evidence has suggested a positive
link with a number of diseases but due to

conflicting results we can only conclude that

nitrates pose a potential health threat. As a
general rule, if it looks like a substance

could play a role in causing disease,

consumption should be reduced whenever
possible. In the end it is a personal decision,
everyone must assess their risk and decide
on an appropriate course of action.

How can | test my water for nitrates?

The OSU Well Water Program offers free
testing during Well Water Clinics. The

Oregon Department of Human Services
maintains a list of approved labs that test
public water supplies for a fee.

What should | do if my water has high

nitrate levels?

It is important to keep in mind that drinking
water contributes only a small portion to
total nitrate intake.lf you are concerned
about the safety of your drinking water and
are interested in filtration, contact several
local treatment companies to discuss your
options. You may also choose to contact you
local health department to discuss your
health risk further.

For more information contact:
OSU Well Water Program
116 Gilmore Hall
Corvallis, OR 97331-3906
well.water@oregonstate.e
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Introduction

As a volunteer well monitor, you play a key
role in assessing and managing groundwater
quality in the Willamette Valley. Maybe you
became a volunteer because you are concerned
about nitrate levels in your own well, or maybe you
are interested in protecting groundwater quality
across the Willamette Valley. By becoming a well
monitor, you are helping to collect region-wide
information about well-water nitrate levels, and
raising awareness about well water issues. This
manual is designed to help with your monthly
sampling and data reporting. Resources for more
information about groundwater issues can be found
on page 10. You may always contact the OSU
Well Water Extension program with any questions
you may have about groundwater, well water,

septic systems or monitoring.

Thanks for volunteering!

Map of Well Locations in the Program

0 25 5 10
I N T Vies

Legend
GWMA
[ well Program extent
e —— State Highway
@ Volunteer Well
Locations

Strwy 126

w

ot
ot

Each month, the nitrate level at each of the walisked on the map
will be tested by a volunteer. The grey regionoenpasses the
geographic extent of the community well water tegprogram. The
darker region within the project boundaries is$oaithern
Willamette Valley Groundwater Management Area (GWM#Asee
the related website on page 9. Locations will beeadas wells are
volunteered. 47



Sampling Day Overview

7
£ %4

X/
L X4

Visit the wells on your list and collect a sample at
each, using a labeled sample bottle, as described on
page 3.

Analyze each sample using the nitrate test kit
following the protocol on pages 5-6.

After sampling, follow the clean-up procedure on
page 9.

Report your results to the well owner and to the
project managers as described on pages 7 & 8.

Before heading out, check your kit to make sure that you
have:

O 0O O0O0Oo

O 0O O0OO0OO0O0O0

Sampling bottles, labeled with station ID#
Test tubes, labeled with station ID#
Test tube rack
Syringe
LaMotte nitrate test kit with:
= Reader
= Adequate reagents (Nitrate 1 & 2)
Datasheet
Pen or pencil
Watch or timer
Umbrella for rainy days
Clipboard (optional)
Safety glasses (optional)
Gloves (optional)

Sampling Day Calendar for 2006-2007

October Novembar December anuary
SMTWTFES BMTWTES SMTWTFS SMTWTFS
11345567 11 b6
HWOWHZH 5789]0@ 45678@ 789]01112@
BIETZET800 171341581718 T0TT 213047506 4157617187920
DUUABBTR wuoonpus  VEBDIDZE  NARULEY
507 BIBEN HUBDRAN O HNBND
February March il May
SMTWTES SMTWTES  SMTWTFS  SMTWTFS
1234567 12345
6789. 5789. 891011]213 6789]01]@
111 §1617 MIZHHIEIET 516171819200 1314157617 1819
19190000 BEHNANBY NBUBRTHR NNNBUNEK
BHDAN BHRIB/BUN BN qJunny
June July Rugust September
SMTWTES SMTWTES SMTWTES SMTWTES
12 1134067 1234 I
345678@8910]112]3 56789]0@ 234567
IO TETI4T506 N31617 181820 D 1131415761718 T340
TWBANDR NAURETE  MONUBUN 1718192001 22
HBBDRBN BN BUBNNN BUEEITEN

k

\\/,
D(/\\‘
[

Southern
Willamette
Valley
Community
Well Water
Testing
Program

If you cannot
sample on the
designated
day, please try

to sample on
the day before

or after.

Thank you for
volunteering!
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9 Easy Steps for Nitrate Testing

1. Turn on the tap and fill the
sample bottle. Use a different
(Iabeled) sample bottle for each
house. Ifit is raining, take
precautions to ensure that no
rainwater enters the sample.

2. Draw up 5 mL (cc) of each
sample using the syringe.

3. Add the 5 mL from the
syringe to the test tube.

4. Add one tablet of Nitrate #1
reagent (labeled on back of
packet) to the test tube. Insert
the rubber stopper.

5. Invert or shake the test tube
to dissolve the tablet.

6. Add one tablet of Nitrate #2
reagent (labeled on back of
packet) to the test tube. Insert
the rubber stopper.

7. Invert or shake the test tube
to dissolve the tablet.

8. Wait five minutes.

9. Insert the test tube into the reader. Hold the reader
so that a light-colored surface like a wall is behind it,
but do not hold it to a light source. Match the color in
the test tube to the closest color on the color slide. If
the color in the test tube is between two colors on the
slide (for example, 6 and 8 ppm), record the number
which falls in between (in this case, 7 ppm).
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NITRATE RESULTS - SOUTHERN WILLAMETT E VALLEY COMMUNITY WELL WATER TESTING PROGRAM
Sampling date: 10/4/06 Time: 2:00 pm Weather: partly cloudy, no rain gj
Monitor name(s): Laila Parker Kit#:__ 12
Contact info: 541-737-6311 Reagent 1 Batch #:_23RBAgent 2 Batch #:__ 4798 "5
)
Well ID # Site Description Point of Sample Collectin Sample Comments
Result o
SWV12.2 Green house with blueberrie SPIgot next to garage 5 ppm Water cloudy E,.
="
4 A X z
x =
@
o
(ol

ID numbers will be
assigned before the
first sampling date.
These will be used to
protect each person’s

privacy.

0S

Back-up anonymous
identification which will
jog your memory, such as
house color, in case the
ID # is unclear or
incorrect.

Should be the
same at each
house every
time.

Anything unusual about
Record in the sample or sampling
whole process, such as a
numbers. downpour during
For example,  sampling, or if you waited
5,not 5.3. more than 5 minutes to

read the sample.

Always fill out the datasheet completely, and save a copy of the
data form in case it gets lost in transit. Digital forms can be saved
on your hard drive, paper forms in the envelope in your kit.

Digital forms may be downloaded from:
http://wellwater.oregonstate.edu/volunteer.php



After Sampling
DISPOSING OF WASTE

You may pour any and all wastes produced during the
sampling process down your sink or on the ground, as the
test kit reagents are non-toxic.

CLEANING YOUR EQUIPMENT

Clean your equipment between samples and after the
entire sampling process to improve the accuracy of your
readings.
0 Before collecting each sample:
= Triple rinse the sample bottle with the water to
be collected
0 Before analyzing each sample:
= Triple rinse the test tube and the syringe (pull up
and squirt out water) with the collected water.
0 After sampling:
= Rinse everything with tap water and air dry.

STORING YOUR EQUIPMENT

Once all of your equipment is dry, store it in the provided
box in a cool dry place (e.g. not in your car). Reagents in
the test kit may be damaged if exposed to prolonged light,
heat or cold.

MAILING YOUR DATA

Regular mail (using provided postage & envelopes):
Well Water Monitoring Program
116 Gilmore Hall , OSU
Corvallis, OR 97333
E-mail: well.water@oregonstate.edu.

Please save a copy of each completed data form in the
envelope in your monitoring kit or on your hard drive.

Internet Resources & Contact Information

Groundwater-specific resources:

S. Willamette Valley Groundwater Management Area:
http://groundwater.oregonstate.edu/willamette/

The Oregon Well Water Program:
http://wellwater.oregonstate.edu/

Oregon Water Resources — Well Log Look-up page:
http://apps2.wrd.state.or.us/apps/gw/well_log/Default.aspx

Oregon Department of Environmental Quality — Groundwater:
http://www.deq.state.or.us/wq/groundwa/wqgw.htm

Volunteer programs:

This program:
http://wellwater.oregonstate.edu/volunteer.php

Volunteer Water Quality Monitoring:
http://www.usawaterquality.org/volunteer/

U.S. Environmental Protection Agency Volunteer Monitors:
http://www.epa.gov/ow ow/monitoring/volunteer/

Groundwater Guardian:
http://www.groundwater.org/gg/learnmore.html

No web access? Call Gail Glick Andrews for a wealth of
groundwater-related information: 541-737-6295

Run out of postage? Datasheets? Questions? Concerns?
Call Laura Moscowitz at 541-737-6294.

This manual was developed by the Oregon State hiiydExtension
Well Water Team. Thanks to the 2005 Weeds Watdh [@anual

(Oswego River Basin, NY) which was used for guidanc
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APPENDIX C: Nitrate Results
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NITRATE RESULTS - SOUTHERN WILLAMETTE VALLEY COMMU

NITY WELL WATER TESTING PROGRAM

Sampling date: Time: Weather:
Monitor name(s): Kit #:
Contact info: Reagent 1 Batch#:_ ReageatchB:
Well ID # Site Description Pogléﬁé(:st%r:ple ?;ggg:f Comments
SWv ppm
SWv ppm
SWv ppm
SWv ppm
SWv ppm
SWv ppm
SWv ppm
SWvV ppm
SWvV ppm
SWvV ppm
SWv ppm
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NITRATE RESULTS - SOUTHERN WILLAMETTE VALLEY COMMU  NITY WELL WATER TESTING PROGRAM

Sampling date:
Monitor name(s):
Contact info:

3/10/2007

Removed for confidentiality

Tim®&:00- 9:45 am
Kit #:

3

Removed for confidentiality

Weathersunny and clear

Reagent 1 Batch #11045 Reagent 2 Batch #4256

Well ID # Site Description Point of S_ample Sample Comments
Collection Result
old house with front porch, kitchen sink
SWV 3.0 undergoing remodeling, end of 4 ppm
lane
SWV 3.1 brown 1-story house, trees spigot in back 1 ppm removed hose first
tan 1-storv house. manicured lawn spigot on back deck 3 bom removed hose first
SWV 3.2 y ' against house P
SWV 3.3 gravel drive, barn, horses spigot in barn Through Hose; let water
2 ppm run first for approx. 1
minute
SWV 34 cattle, chickens, dogs in pen next spigot at pump in small removed hose first
to well house building with tarped 4 ppm
door
SWV 3.5 2-story, 100 year-old spigot in front (same as through hose; let water ruf
white/offwhite house, row crops Dec.) <1 for approx. a minute befor
nearby opm sampling; sample had a

D -

yellowish color and
metallic odor
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GS

Sampling date: 1Y) P, 15 l(){a Time: N aS Weather: C. 1O Lot )/ BB T B

- kit Q

Reagent 1 Batch#:_|(O4.5 Reagent2 Batch#: U256

Monitor name(s):

Coftastitifa: Removed for confidentiality

Well ID # Site Description Point of Sample Collection Slil:sl:l]: Comments
W 4.0 lwhive Nouse oray roim wel  BEAD i
swv 9. ( e yellow Slpp i HReaT |fronv Reek S pgor | 14 ppm
o M qreeN house NoseTo Roac i " t ]
kil Be I" f"f YQM%&”MZ“EJ‘L_Q“S Elfeow 1 Deor yaep SPigat g PP
RE | |spey hboge gl Som e Lo a s T
. lone,_drive way welr HEAD i s
SW\% : ’l Brown !\ats&f Ch:u\n {rm)a(e«ncq’—fitmr Deoe S,mc}or\ 14 o
Sampling date: ([// 7L /S J ijf Time; \_f N Weather: /77 4d /,2/ AR
Monitor name(s):  Removed for confidentiality - Kith:_/D ) |
Contact info: - . Reagent 1 Batch #: //J %5 Reagent 2 Batch #: /45 &
Well ID # Site Description Point of Sample Collection SI:;:E llte Comments
‘ .
SWY 0.1 | tady Hasie) ve . [BESA frmdt door | P
SWV 0.5 {jmp/c}d’ a5 frpe S ﬁm%//wz/ faucet { PP
a1 gﬂgg;?u?wm lane N - ucK fau el gy J/:/.f//)/jﬁ/dﬂ‘ L me , L
i /w4 /7%32 Lrown lene &zgw}b %%(g 7 it owr /O+-PPM Zgﬁf iﬁng;;jj;; s
WV s {f‘ﬁfi({j/?;{//er\)‘J’f’f) (e, S L. 7;?7 ; / frond ctpor g m
SWY 10k ﬁ;gd;jf lassen twe S C- f}f;/frﬁ/ri;[/m,dﬁamre_, y pm

/100 J;?fé—/f’g,ﬂmm/zé Jv.C Luce! frmtothme G



Southern Willamette Valley Community Well Water Teging Program- Nitrate Results by Well for 2006-200/ampling Year

All nitrate values are expressed in partsnpiéion (ppm). ND= no data.

Well ID # Location Oct-06| Nov-06 Dec-pD@an-07| Feb-04 Mar-07 Apr-07 May-q7  Jun-07 Jul-07 gAud | Sep-07| Average
Nitrate
SWV1.0 | Junction City
SWV1.1 | Junction City
SWV1.2 | Junction City
SWV1.3 | Junction City
SWV1.4 | Junction City : . . : : . .
SWV1.5 | Junction City MONITOR DROPOUT- monitor received all training asupplies but decided not to participate for undisetl reasons
SWV1.6 | Junction City
SWV1.7 | Junction City
SWV1.8 | Junction City
SWV1.9 | Junction City
SWV2.0 Eugene 0 0 0 0 1 1 1 0 0 0 0 0 0.3
SWva.1l Eugene 0 0 0 0 0 1 1 0 0 0 0 0 0.2
SWV2.2 Eugene 0 0 0 0 0 1 1 1 0 0 0 0 0.3
SWV2.3 Eugene 0 0 0 0 0 1 1 0 0 0 0 0 0.2
SWV2.4 | Junction City 0 0 0 0 1 1 1 0 0 0 0 0 0.3
SWV3.0 | Junction City 3 3 3 3 6 4 3 3 3 3 2 3 3.3
SWV3.1 | Junction City 2 2 3 1 1 1 2 1 2 1 1 2 1.6
SWV3.2 | Junction City 7 7 7 7 3 3 3 5 6 6 5 7 5.5
SWV3.3 | Junction City 3 3 3 3 3 2 2 2 3 3 3 3 2.8
SWV3.4 | Junction City 6 7 3 6 3 4 3 5 5 6 5 4 4.8
SWV3.5 | Junction City 0 0 1 1 0 0 0 2 1 1 0 0 0.5
SWV4.0 Brownsville 1 2 3 1 0 4 5 0 4 2 | ND- Monitor sick 2.2
SWvV4.1 Halsey 1 4 1 3 2 3 2 0 0 1 | ND- Monitor sick 1.7
SWV4.2 Brownsville 3 3 2 ND ND 0 3 0 2 2 ND- Monitor sick 1.9
SWV5.0 | Junction City 2 2 2 2 3 0 3 2 3 3 2 2 2.2
SWV5.1 | Junction City 2 1 2 2 2 2 1 2 2 2 2 2 1.8
SWV5.2 Harrisburg ND ND 1 3 4 0 0 0 1 1 2 3 1.5
SWV5.3 Harrisburg ND ND 9 7 4 2 8 8 7 9 8 9 7.1
SWV5.4 Harrisburg 4 7 6 4 3 2 4 0 4 0 5 6 3.8
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SWV6.0 Eugene 1 1 0 1 0 0 1 0 0 1 1 0 0.5
SWV6.1 Eugene 1 2 2 ND 1 2 2 1 1 4 0 4 1.8
SWV6.2 Eugene 2 3 1 2 0 2 1 2 2 0 2 1 1.5
SWV6.3 Eugene 4 6 3 8 1 8 3 2 2 4 4 6 4.3
SWV6.4 Eugene 1 0 0 0 0 0 0 0 0 0 0 0 0.1
SWV6.5 Eugene 4 2 2 2 1 3 3 2 2 4 4 4 2.8
SWV7.0 | Junction City 8 8 6 5 5 5 6 5 5 5 6 7 5.9
SWV7.1 | Junction City 0 5 5 9 9 9 9 8 6 5 7 7 6.6
SWV7.2 Harrisburg 4 3 3 3 4 7 5 5 4 4 4 1 3.9
SWV7.3 | Junction City 4 5 4 ND 5 8 7 4 1 0 0 0 3.5
SWV7.4 | Junction City 2 7 2 1 1 1 4 0 4 2 1 3 2.3
SWV7.5 Harrisburg 7 6 7 ND 6 6 6 7 4 5 6 3 5.7
SWV7.6 | Junction City 0 0 0 ND 0 0 0 0 0 0 0 0 0.0
SWV7.7 | Junction City 8 6 6 5 6 6 9 7 8 8 6 4 6.6
SWV8.0 Eugene MONITOR DROPOUT- monitor received all training asubplies but decided not to participate for undisetl reasons

SWV8.1 Eugene

SWV9.0 Coburg 7 6 7 7 7 7 7 6 7 8 6 6 6.8
SWVa.1 Coburg 14 12 13 13 10 13 12 8 10 10 9 9 111
SWV9.2 Coburg 7 7 7 7 7 8 8 6 7 6 6 4 6.7
SWV9.3 Coburg 14 | DROPOUT- not interested in participating aftertfiesst 14.0
SWV9.4 Coburg 14 14 13 13 11 13 13 12 8 7 9 7 112
SWV9.5 Coburg 13 13 8 13 9 8 10 10 8 9 8 7 9.7
SWV9.6 Coburg 7 10 10 12 11 10 8 | DROPOUT- participant decided not to continue 9.7
SWV9.7 Coburg 14 12 9 13 13 13 14 13 9 13 4 6 111
SWV10.0 | Junction City 6 0 6 4 6 2 6 6 4 4 4 4 4.3
SWV10.1 | Junction City 2 0 2 2 4 0 2 4 2 2 2 1 1.9
SWV10.2 | Junction City 6 8 8 4 6 4 6 8 4 1 4 6 5.4
SWV10.3 | Junction City 6 6 6 2 4 2 4 6 4 0 1 6 3.9
SWV10.4 Eugene 10 10 10 2 4 4 6 8 4 8 6 1 6.1
SWV10.5 | Junction City 8 6 8 4 4 4 2 6 4 0 6 8 5.0
SWV10.6 | Junction City 8 8 10 | WELL OFF FOR WINTER 4 2 6 6 6 6.3
SWV11.0 Coburg 3 5 6 ND 6 5 5 4 4 3 3 ND 4.4
SWV11.1 Coburg 3 7 8 ND 6 5 5 4 4 3 3 ND 4.8
SWV11.2 Coburg 1 0 0 ND ND 0 0 0 1 2 2 ND 0.7
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SWV11.3 Coburg 2 3 4 ND 2 0 0 0 1 2 2 ND 1.6
SWvV114 Coburg 8 9 9 ND 9 8 9 8 8 7 7 ND 8.2
SWV11.5 Coburg 5 WELL OFF FOR WINTER 6 6 5 5 5 5 ND 5.3
SWV12.0 Albany 2 1 2 2 1 1 0 1 1 1 1 1 1.2
SWV12.1 Tangent 11 13 15 13 14 15 15 15 13 15 15 15 14.
SWV12.2 Albany 1 1 1 0 1 1 1 1 1 1 1 1 0.9
SWV12.3 Albany 2 2 4 2 3 2 2 3 4 2 3 2 2.6
SWV12.4 Albany 1 1 1 0 1 1 0 1 1 1 1 1 0.8
SWV13.0 Corvallis 0 0 0 0 0 ND 0 0 0 0 0 ND 0.0
SWV13.1 Corvallis 0 0 0 0 0 ND 0 0 0 0 2 ND 0.2
SWV13.2 Corvallis 0 0 0 0 DROPOUT- monitor can no longer sample, takes toomtiime to go to this well 0.0
SWV13.3 Corvallis 0 0 0 0 0 ND 0 0 0 0 0 ND 0.0
SWV14.0 Monroe 0 0 0 0 0 0 0 0 0 0 0 0 0.0
SWV14.1 Monroe 0 0 0 ND 0 0 0 0 0 0 0 0 0.0
SWV14.2 Monroe 0 0 0 ND 0 0 0 0 0 0 0 0 0.0
SWV14.3 Monroe 0 0 0 ND 0 0 0 0 0 0 0 0 0.0
SWV14.4 Monroe 0 0 0 0 0 0 0 0 0 0 0 0 0.0
SWV15.0 Corvallis 4 5 3 3 6 2 6 4 2 1 2 ND 3.5
SWV15.1 Corvallis NOT BEING MONITORED- Unable to contact neighborsigin monitoring

SWV15.2 Corvallis NOT BEING MONITORED- Unable to contact neighborsbegin monitoring

SWV15.3 Corvallis 5 3 3 3 4 2 6 7 6 3 4 ND 4.2
SWV15.4 Corvallis 0 4 3 ND 1 1 3 2 1 1 1 ND 1.7
SWV16.0 Corvallis 6 5 1 5 3 ND 4 3 4 4 7 6 4.4
SWV16.1 Corvallis 1 2 2 4 4 ND 1 2 3 1 0 2 2.0
SWV16.2 Corvallis 2 4 3 3 4 ND 4 3 3 3 2 4 3.2
SWV16.3 Corvallis 2 4 2 4 4 ND 4 4 4 3 4 4 3.5
SWV16.4 Corvallis 4 5 3 5 3 ND 5 5 4 3 3 5 4.1
SWV16.5 Corvallis 4 5 4 4 4 ND 5 5 4 3 3 4 4.1
SWV16.6 Corvallis 4 5 4 4 5 ND 6 5 4 3 5 5 4.5
SWV17.0 Monroe 0 0 0 0 0 0 0 0 0 0 0 0 0.0
SWV17.1 Monroe 0 0 0 0 0 0 0 0 0 0 0 0 0.0
SWV17.2 Monroe 0 0 0 0 0 0 0 0 0 0 0 ND 0.0
SWV18.0 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
SWv18.1 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
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SWV18.2 Monroe 2 2 0 0 1 1 1 1 0 1 | ND- Monitor sick 0.9
SWV18.3 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
SWV18.4 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
SWV18.5 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
SWV18.6 Monroe 0 0 0 0 0 0 0 0 0 0 | ND- Monitor sick 0.0
SWV18.7 Veneta ND 0 ND 0 0 0 0 0 0 0 ND- Monitor sick 0.0
SWV18.8 Monroe 0 0 2 0 0 0 0 0 0 0 | ND- Monitor sick 0.2
SWV19.1 | Harrisburg 5 3 4 3 2 3 3 2 2 0 3 | 3 2.8
SWV19.2 Harrisburg 0 0 DROPOUT- participant decided not to continue aféeeiving unexpected bacteria result 0.0
SWV19.3 Harrisburg 0 0 0 ND 0 0 0 0 0 0 0 0 0.0
SWV20.0 | Junction City 1 1 1 1 1 2 2 2 2 2 1 1 1.4
SWV20.1 | Junction City 7 4 6 4 5 5 7 5 5 5 3 5 5.1
SWV20.2 | Junction City 1 1 1 1 1 1 1 2 2 1 1 1 1.2
SWV20.3 | Junction City 4 3 4 3 3 3 3 3 2 3 3 1 2.9
SWV20.4 | Junction City 4 4 4 5 2 3 5 2 5 5 3 3 3.8
SWV20.5 | Junction City 1 1 1 1 1 1 1 2 2 2 1 2 1.3
SWV20.6 | Junction City 1 1 1 1 1 1 2 2 2 2 1 1 1.3
SWV20.7 | Junction City 1 1 1 1 1 2 2 2 2 2 1 1 1.4
SWV20.8 | Junction City 1 1 1 1 1 1 2 2 2 2 1 1 1.3
SWV21.0 Eugene PUMP BROKEN- Old well, sample not taken, pump o ftlitz

SWV21.1 Eugene 3 2 2 5 2 3 3 2 1 1 2 2 2.3
SWV21.2 Eugene 7 7 8 12 16 7 9 8 6 6 5 4 7.9
SWV21.3 Coburg 10 12 12 16 10 ND 9 11 10 11 11 11 11.2
SWvVv21.4 Coburg 2 3 2 1 3 4 3 4 3 4 3 3 2.9
SWV21.5 Eugene 1 2 0 0 0 0 0 0 0 0 0 0 0.3
SWV21.6 Eugene 8 7 7 5 6 6 6 6 6 6 6 2 5.9
SWV22.0 Lebanon 0 0 1 0 2 0 2 1 1 0 3 1 0.9
SWV22.1 Lebanon 0 1 0 0 0 0 2 1 1 0 1 3 0.8
SWV22.2 Albany 2 1 1 2 2 0 3 2 2 0 3 3 1.8
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Community Well Water Testing Program Contact us:

Qual‘tel‘ly Water Quallty Report Laura Moscowitz, Program Coordinator
January 2007 E-mail: well.water@oregonstate.ed

The Mission of the Community
Well Water Testing Programs is
to:
= Assesghe extent and severity
of the nitrate problem
= |mprove public participation
in groundwater management
= Assistresidents in protecting
their drinking water supply

Volunteer Monitoring
In October 2006, the OSU Extension
Service Well Water Program began ¢
groundwater monitoring project to
learn more about well water nitrate
levels in the Southern Willamette
Valley. Volunteer monitors have been
working in neighborhood networks to
test their own and their neighbors’
wells for nitrate on a monthly basis.

Through this one year pilot project we Volunteer monitors participate in a This report presents an overview of
hope to better identify areas at risk andraining session in the use of thethe Community Well Water Testing

determine how nitrate levels vary nitrate test kit and sampling protocol. Program and nitrate screening results
throughout the year. to date.

Nitrate in the Willamette Valley All monitors have attended a Nitrate Sampling Results

High nitrate concentrations have beentraining session and follow quality During the first three months of
found in groundwater in some parts of assurance protocols outlined in a sampling, volunteer monitors tested
the Southern Willamette Valley as a DEQ approved sampling analysis 321 well water samples. The mean
result of non-point source pollution plan. Nitrate screening results are nitrate concentration over this period
from fertilizers, animal waste and being used to inform participants of was 3.3 ppm. Nitrate values ranged
septic systems. The Department oftheir water quality and build from 0 to >15 ppm with a median of
Environmental Quality (DEQ) community awareness. The dataset 2.3 ppm. Results show considerable
declared a Groundwater Managementis available for use by other regional variability.

Area in this region in 2004 after interested parties as well.

confirming widespread nitrate
contamination at levels above 7 ppm. Distribution of Mean Nitrate Values

Groundwater that has become ing Period: October 2006 - December 2006
contaminated by nitrate may pose a| o
threat to public health and can indicate
the presence of other contaminants.
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Community Well Water Testing
The Community Well Water Testing 40
Program is designed to actively
involve rural residents in monitoring
and managing their drinking water

55
supply. Volunteers participate by =
either becoming well water monitors 20 "
or offering their well as a testing site.

10

Twenty volunteer monitors  are 1 7
responsible for testing 2-10 wells, l
including their own, for a total of 111 0 ‘ ‘ ‘ ‘

wells. Well water samples are o020 P rean Nitrate vanse omy T
collected from an outdoor spigot or

convenient indoor location the second
weekend of each month. Monitors
analyze the samples using a LaMotte
nitrate-nitrogen test kit and report
results both to the well owner and
program coordinator.

30

0-2 ppm No or very little impact from human activities.
2-4 ppm A small impact is seen from human activities.

4-7 ppm Obvious impact from human activities. Monitor nitrate levels.
7-10 ppm Close to public health limit. Determine if water is saferiald
>10 ppm Above public health limit. Not considered safe for somepfeeo

. . . 00
More information available at: http://wellwater.ore gonstate.edu/






