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Overview
Purpose of this report
The purpose of this report is to summarize findings from the 2016 forum “Adapting Well Water
Systems for Modern Challenges in the Triangle Region of North Carolina.” This forum was
hosted by Emerging Leaders in Science & Society (ELISS), a service leadership program
hosted by the American Association for the Advancement of Science (AAAS). As part of the
program, a team of eight graduate students from UNC Chapel Hill and Duke explored
opportunities to improve drinking water systems in the Triangle region. (For more information
about ELISS, please visit www.elissfellows.org).
From forum outcomes, ELISS fellows identified three key areas of improvement for private well
water within the Triangle Region:
1. Better coordination between organizations and standardization of well water data to
improve its utility
2. Improved access to well water information for users
3. Funding both at an institutional and private user level
This report will focus on expanding and explaining these three areas.
Identifying Well Water Quality as a Concern:
During the course of their fellowship, ELISS fellows interviewed drinking water professionals
throughout the Triangle region of North Carolina. Dialogues were largely centered on water
supply and aging infrastructure. As such, fellows initially set out to identify related issues and
new ways to address them. In doing so, fellows learned two things. First, there are various
water conservation efforts in place by utilities as well as collaborations between local
governments to ensure adequate water supply. For example, the award winning Jordan Lake
Partnership aids in planning the use of available water supply in Jordan Lake, a major drinking
water source for Triangle residents1. Second, fellows learned that Triangle water utilities have
been proactive about addressing aging infrastructure, with programs already underway to
replace aging pipes. Some Triangle areas, for example, have had as much as 90% of water
pipes replaced in recent years. Furthermore, Triangle utilities have long term plans in place to
continue turnover and prevent infrastructure from aging.

Because the issues of supply and infrastructure seemed to have been well addressed by
regional drinking water representatives, the Triangle ELISS fellows decided to focus their efforts
on a separate, largely unrepresented, drinking water issue. The prevalence of private wells
throughout the Triangle coupled with their poor regulation (when compared to municipal water)
is an issue in need of further attention. Private wells are not regulated under the Safe Drinking
Water Act (SDWA) and, as such, public health advancements related to the SDWA have not
been observed in private well systems2. Thirty-five percent of North Carolina residents rely on
water from a private well, which is one of the highest rates in the country3,yet water quality from
private wells in the state is not protected to the same extent as its municipal counterparts4-5.
Between the rapidly increasing population and limited surface water, many believe that reliance
on private wells will increase in the future.
In 2015, the Research Triangle Environmental Health Collaborative (EHC) organized a two-day
workshop, Safe Water from Every Tap, to develop actionable strategies for ensuring safe
drinking water for North Carolina residents reliant on private well water. Over 100 participants
from county health departments, state and federal government agencies, universities,
industries, and nonprofit organizations participated. The EHC produced a report following the
workshop that identified challenges associated with ensuring safe water for all private well water
users in North Carolina and summarized recommendations to mitigate challenge-areas6.
Challenges were categorized into four cross-cutting themes: (1) characterizing and
understanding the private well population, (2) coordinating data between public and private
water systems, (3) updating and expanding private well regulations, and (4) improving
communication tools. The report suggested several opportunities to address these challenges,
including coordination of well construction and well abandonment records to improve knowledge
of active wells, developing tools to identify contaminant sources, differentiation between surface
and groundwater contamination, and the development of standardized testing and reporting
methods for private well owners. In all cases, these identified problems and proposed solutions
took a broad, state-level view of well water issues in North Carolina. A two-page summary of the
EHC’s final report can be found at the end of this report.
Because of the summit’s success in identifying issues with and opportunities to improve private
well water in NC, the Triangle ELISS fellows collaborated with the EHC to design a follow-up
forum. The overarching goals of the Triangle forum were to focus specifically on challenges in
the Triangle area and to determine which, if any, of the opportunities identified in the initial
report could be implemented in the region.
------------------------------------------------------------------------------------------------------------------

Convening Methods
To address well water issues specific to our region, Triangle ELISS fellows collaborated with
members of the EHC committee and 2015 Summit attendees to organize a follow-up forum,
which was held on October 18, 2016.

The objectives of this event were to (1) identify well water issues specific to the Triangle region,
(2) identify how private well water systems can adapt to modern challenges of the Triangle (i.e.
population growth and development), (3) use the 2015 EHC summit and corresponding report to
identify progress, and (4) brainstorm ways to implement the report’s suggestions in the Triangle.
More than 50 participants attended, ranging from scholars and practitioners to concerned
citizens and community representatives. A full agenda, attendee list and biographies for forum
speakers can be found at the end of this report.

I.

II.

The Triangle ELISS forum was organized into 5 main sections:
Introductory Remarks
The first segment of our forum was dedicated to introducing ELISS, describing the 2015
EHC summit and corresponding report, and outlining the forum’s objectives. Dr. Melanie
Roberts, the founding director of ELISS, described the goals of ELISS, while Dr. Jacqueline
MacDonald Gibson, an organizer of the 2015 EHC Summit, gave an overview of findings
from that event.
Panel Discussion and Q&A
The second forum segment brought together a diverse group of experts to present on
various aspects of NC private well water issues, and issues specific to the Triangle region.
A 30-minute question and answer period followed the presentations, allowing attendees to
ask panelists questions and voice their opinions. Panelist topics and bios are as follows:
A. Dr. Kelsey Pieper - “Water Quality Trends in the Piedmont Region”
Dr. Pieper is a U.S. Department of Agriculture NIFA Postdoctoral Fellow at Virginia
Tech. Her current work centers on investigating patterns of lead exposure in well water
and evaluating the effectiveness of common remediation practices. She presented on
trends in well water quality in the Triangle, and provided the audience with a
comprehensive background of private wells.
B. Dr. Jacqueline MacDonald Gibson - “Racial Bias in Access to Municipal Water Service
in Wake County: Impacts on Potable Water Quality and Health”
Dr. MacDonald Gibson is an Associate Professor in the Department of Environmental
Sciences and Engineering at UNC Chapel Hill. She conducts research to quantify
environmental impacts on population health in order to support environmental policy
decisions. Dr. MacDonald Gibson presented on her current research, which focuses on
racial disparities in access to treated municipal drinking water in North Carolina and the
associated health implications.
C. Mark Dorosin - "The Rogers-Eubanks Neighborhood Association: A Case Study in
Environmental Justice Advocacy"
Mark Dorosin is the Managing Attorney at the UNC Center for Civil Rights, where he
coordinates the Center’s advocacy agenda, which focuses on the impacts of racial
exclusion. His presentation centered on a case study of the Rogers-Eubanks
neighborhood in Chapel Hill, an area troubled with environmental justice and
groundwater quality issues.
D. John Boyette - “Well Drilling 101: Daily Logistics and Future Insights”

Mr. Boyette is a certified well driller in the state of North Carolina with his own company,
Boyette Well & Septic Inc. He has served as President and Secretary for the NC
Groundwater Association and is also currently a board member of the NC Well
Contractors Certification Commission. Mr. Boyette presented on the state and logistics
of well water drilling in the Triangle, as well as insights into future trends.
E. Wilson Mize - “NC Private Well Regulations, County Specific Regulations, and
Protecting Public Health”
Mr. Mize is currently the Environmental Health Manager for Wake County Environmental
Services in Raleigh, NC. He has worked within the State of North Carolina’s private well
program since 2007 and assisted in the statewide creation and implementation of well
permitting and inspecting guidelines. Mr. Mize presented on statewide and county
specific well water regulations and touched on some of the common contaminants
typically found in Triangle well water.
III.

Breakout Session #1 - EHC Safe Water from Every Tap Summit, One Year Later
During the first breakout session, fellows asked each group to (1) rank the 2015 EHC report
themes with respect to relevance in the Triangle, (2) discuss which suggestions from the
report could be implemented in the Triangle and identify progress since last year’s summit to
mitigate some of these issues, and (3) identify barriers in implementing these report
suggestions. The breakout ended with a general discussion among forum attendees, where
group findings were summarized and general themes identified.

IV.

Breakout Session #2 - Overcoming Barriers and Identifying Solutions
During this breakout, Fellows asked each group to (1) brainstorm ways to overcome barriers
previously identified in the first breakout session, and (2) identify specific people and
organizations who are best suited to address identified solutions or who could take on more
responsibility in executing solutions. The breakout also ended with a general discussion
among forum attendees, where group findings were summarized and general themes
identified.

V.

Closing Remarks
The forum ended with closing remarks by one of the Triangle Fellows, where key findings of
the event were summarized, desires for the ELISS DC National Forum were identified, and
next steps for ELISS Fellows and participants were discussed.
------------------------------------------------------------------------------------------------------------------

Convening Outcomes
Successes and Improvements to Well Water in the Triangle Region:
Though many well water challenges were identified for the Triangle region during the ELISS
forum, participants also highlighted many successes. For example:
• Well Construction: Regulations for well construction are sound in North Carolina, with
the most recent regulations being introduced in 20094. Within the state, all new wells

•

must be inspected upon installation, regulations outline proper construction and
installation procedures, and well drillers in the state must be licensed. The licensing and
permitting of both well drillers and new wells aids in data collection and ensures proper
construction of wells in NC.
Government assistance to well owners: While North Carolina sets state regulations on
well construction, individual counties are free to implement additional programs or
introduce county departments to oversee well water as they see fit. As such, some
counties perform better than others with respect to well water issue mitigation and public
outreach. Wake, part of the Triangle, and Mecklenburg are two such counties and are
the only two counties in North Carolina with hydrogeologists on staff within the well
program. Wake County is very proactive in dealing with well water challenges and
seeking respective solutions, in many cases going door to door in affected communities
to notify homeowners of potential risks associated with their well water. Wake County
has also updated and expanded their well construction regulations beyond the statewide
minimum standards. Orange County also provides its residents with informational
pamphlets on well water and is currently considering developing an informational
website for residents.

Though there is still a large need for effective management and collection of private well data,
breakout groups identified progress with respect to well monitoring, risk management mapping,
and state groundwater data. Forum attendees also identified specific improvements to Triangle
well water that occurred since the 2015 EHC summit. For example:
•

•

•

Improved education tools - Durham updated and improved their well water testing
application process as a direct result of their participation in the summit, while Clean
Water for NC increased their outreach into several counties.
Water quality monitoring - The NC Department of Environmental Quality has continued
to improve water-monitoring capabilities, introducing new tools such as an interactive
map that can identify contamination sources within certain ranges of new wells.
Additionally, the NC Department of Health and Human Services was awarded a CDC
cooperative agreement to strengthen their Private Well and Public Health Program.
Increased knowledge transfer among water organizations - Many forum attendees
credited the summit as having created and connected groups that tackle various well
water issues throughout the state, which led to increased information sharing.

Well Water Issues, Barriers to Improvement, and Potential Solutions:
Three broad topics for improvement were identified at the forum - coordination amongst
organizations, access to data, and improved funding. These areas can be further broken into
specific issues in need of attention. During breakout groups, participants were asked to identify
problem areas, potential solutions to these problems, and any barriers in implementing these
solutions. Several trends emerged during these discussions, and are listed below.

1. High Cost of Well Maintenance and Repair
Drilling a well typically costs between $4000-$6000, but can be as much as $10,000,
depending on the depth of the well7. Furthermore, water quality testing, treatment devices,
and general well maintenance are also expensive. In 2016, for instance, in response to
contamination issues in the Triangle, the EPA helped install and upgrade several well
owners’ treatment systems. This type of work can cost as much as $6000 per well,
depending on the extent of the upgrades and treatment provided8. Additionally, while the
EPA provided these systems for free, anticipated maintenance is approximately $700 per
year. Given the high cost to remedy any problems identified, many well owners are fearful of
testing their well water due to the associated costs of fixing any identified issues.
Suggested Solution(s) - Federal assistance, tax-breaks on treatment devices, and
incorporating private well costs into home loans and/or mortgage payments were all
suggested solutions to this issue. Furthermore, many participants agreed that money
allocated to private wells should be used on treatment devices such as reverse osmosis
units, which are expensive but effective options for treating groundwater contaminants
typically found in Triangle wells. Others argued that money should go toward water quality
testing.
2. Contamination of Well Water
Triangle well water may be contaminated by a variety of natural and anthropogenic sources,
such as arsenic, uranium, and radon which are naturally found in the region’s groundwater,
and agricultural sources such as pesticides and nitrates8-11. These contaminants can lead to
adverse health conditions when ingested, such as cancer and blue baby syndrome in
infants. Furthermore, poor maintenance or water treatment practices of private wells can
lead to toxins such as lead entering owners’ drinking water12. Lead exposure has been
linked to learning disabilities, impaired hearing, and nervous system damage in children13.
Suggested Solution(s) - Potential solutions to well water contamination include free or lowcost water sampling to identify potential pollutants, improved information on maintaining and
treating well water, point-of-use treatment devices such as reverse osmotic filters to remove
contaminants from water, and the extension of municipal water to homes reliant on private
well water.
3. Abandoned Wells
Because abandoned wells are expensive to fill in, there are many such wells throughout the
Triangle that are unmarked and unaccounted for. As such, the issue of abandoned wells
was another regional challenge identified at the forum. These abandoned wells provide new
routes of contamination into groundwater and may become major safety hazards if not
properly filled in and/or covered14.
Suggested Solution(s) - Better data of well history and well locations would help to identify
where abandoned wells are. Furthermore, it was suggested that there be an online platform

for county officials as well as the general public to tag abandoned wells to keep better track
of them.
4. Homeowner Awareness
Given the large anticipated population growth in the Triangle and severe droughts the region
has faced in recent years, many more residents will be moving onto private well water to
alleviate supply issues7. This is of concern, as many homeowners do not know where their
water comes from (i.e. private well or municipal system) and many homebuyers do not think
to check what water source their new home is linked to. As such, they may be unaware of
the health risks associated with private wells on their properties. Even those aware that
they are on private well water may not know about water quality concerns linked to these
wells, as many often assume that their water is safe to drink if it looks, smells, and tastes
fine15. Water reports and instructions for private well water system treatment and
maintenance are often difficult to comprehend, and therefore do not serve their purpose of
aiding and informing private well water users.
Suggested Solution(s) - Forum participants suggested that better information on water
sources and potential contaminants be provided to homeowners when purchasing homes.
This can be accomplished by enlisting realtors and the state association of inspectors to
include water testing as part of the home purchasing process, mandate transaction
disclosure requirements, and only issue a certificate of occupancy on homes with proven
clean water. Additionally, ensuring that wells and well water treatment are included in
homeowner insurance or home warranties could help homeowners manage costs of
unexpected repairs or treatment and would enable homeowners greater flexibility in their
ability to afford proper care of their wells. Furthermore, the NC Department of Environmental
Quality is working on an interpretation tool to help people assess the quality of their well
water. This tool should be available for use in 2017. In the meantime it was suggested that
private well owners be directed to New Hampshire's well water site, which provides users
with reliable and useful information about wells. Ideally, however, there would be one
standardized (federal) website, that all private well owners could utilize as a trustworthy
reference for information. Other ideas for educating homeowners about their wells include
owner manuals, conveying cost/benefit analyses, and making water quality reports easier to
understand by using simple, color-coded images and providing contact information should
well owners experience issues. A catchy theme like “WellBusters!” could be used to
encourage private well owners to learn more about their water.
5. Socioeconomic Status
It was mentioned by several attendees that many Triangle residents on private wells are of a
lower socioeconomic status, and therefore don’t have the means to afford water quality
testing and subsequent treatment of their wells. In addition, it was said that older well
owners and rural communities may not rely on the same technological resources that more
urban communities do (i.e. internet resources, smartphone apps) and therefore are not as
aware of potential well water issues. In some cases, these residents have a hard time
paying for water quality testing and subsequent treatment, and oftentimes opt out of water

testing because they know they won’t be able to afford treatment options for potential
contaminants found in their water. Furthermore, a general theme of “mistrust” emerged
from these discussions, as there is often mistrust harbored by these communities toward
government officials. For example, it was mentioned that many residents fear the potential
repercussions of contaminants being found in their water (i.e., that they may be evicted or
unable to sell their homes in the future). Government assistance can alleviate testing costs,
as in the case with Wake County, which offers discounted well water sampling for lowerincome residents16. In addition, messages about the importance of well water testing should
be paired with messages about treatability and government programs that offer support for
people with contaminated wells. In North Carolina, state programs for remediation of
contaminated sites can assist in providing alternative water to those affected by man-made
contamination. In addition, some local health departments, such as Wake County’s, offer
technical assistance to residents with contaminated wells by identifying appropriate
treatment systems and by notifying state or federal agencies who may be able to provide or
compel provision of alternative water.
Suggested Solution(s) - It was generally agreed upon that government officials should rely
more on local community representatives who can serve as liaisons between government
officials and community members to inspire trust between these two groups and spread
important information related to private well contaminants, their health effects, and viable
treatment options. Equally important is to try to understand the affected communities better,
not condescend or downplay the lack of trust in private well communities, and make it a
priority to follow through on promises made to these communities.
6. Difficulties Associated with Municipal Line Extension
Though the extension of municipal drinking water lines is often referenced as a solution to
common well water concerns, there are many difficulties associated with municipal line
extension. First, many private well users are located far from existing water lines. In
addition, there are often environmental or geographical barriers or local government barriers
that prevent municipal line extension. For those that are close to existing lines, the act of
extending these lines is slow and expensive, and many water utilities are less inclined to
expand their water services due to aging infrastructure and budget concerns. Tap fees and
system development charges can run new consumers anywhere from $2500 in Durham to
over $7000 in parts of Raleigh17. Beyond this, homeowners would still face additional costs
to install the necessary plumbing on their own property to accommodate the new water
source. Moreover, the decision to extend water lines into an area affects the entire
community and thus may depend on support from the entire community. While municipal
water brings many benefits to a community, some members of the community may oppose
to it due to imposed costs, concerns about increased property taxes, or negative
perceptions of municipal annexation.
Suggested Solution(s) - One solution to the challenge of municipal line extension was to
seek federal government funding to help extension projects. The Community Development
Block Grant Infrastructure program run by the US Department of Housing and Urban

Development could be utilized to help expand municipal access to low-income
neighborhoods. However, many forum attendees thought it unreasonable to rely on
municipal extension, and opted for funding for treatment devices instead.
7. Regulations
North Carolina has established three sets of regulations that govern well water in the state:
NC Well Construction Standards, Rules for Permitting and Inspecting of Private Water
Supply Wells, and Private Water Well Sampling4. These three together establish
construction standards, permitting and inspection of new wells and water quality testing
within 30 days of construction. However, the permitting and testing regulations only apply to
wells built after 2008, leaving the many older wells in the area undocumented and
unprotected by these regulations. Furthermore, after the initial construction and testing,
there are no regulations regarding water quality over time. It has been shown that
construction practices alone are not enough to prevent contamination of well water18. While
health advisories can be issued when contamination is suspected, as with the recent coal
ash spills, they do not capture the day-to-day contamination that may be occurring in wells.
Suggested Solution(s) - Engagement of universities and scientific expertise should be a
priority in addressing contaminant regulations in well water. To accomplish this, more
integrative networking and communication is needed. One related suggestion was to curate
listservs of regional experts in toxicology, water management, etc. in order to efficiently
connect individuals in different fields and maintain information dissemination across
boundaries. Additionally, greater training for environmental health specialists would better
equip them to address the concerns of well owners. Lastly, as well owners are often
overlooked, a political campaign reconsidering a previous CDC proposal to include wells as
a non-regulatory provision in the SDWA might be considered. This would allow well owners
to receive funding for testing, maintenance, and repairs while not burdening them with the
high requirements of municipal systems. Another suggestion was to appeal to officials in
DC to add private well water provisions to the 2016 Water Resources Development Act
(WRDA).
8. Gaps in Communication
Gaps in communication were identified as another challenge to Triangle well water. At the
forum, it was apparent that environmental health officials from one county weren’t
necessarily aware of the well water regulations in a neighboring county. These gaps were
also evident between state departments (i.e. NC DEQ and NC DHHS) as well as between
county and state departments. For example, many state and county officials weren’t aware
of the new well water quality tool that NC DEQ is rolling out in 2017. Information gained by
combining the many disparate sources could provide clearer understanding and
characterization of the well water population and better inform policy in the Triangle.
Suggested Solution(s) - Many solutions to these communication gaps were identified, such
as using listservs to keep county and state officials informed, and organizing monthly talks
between state and county departments (i.e. hackathons, using the REHS board to stimulate

these conversations, etc.). Using third party connectors (i.e. non-profits, university students)
to keep government officials informed by organizing workshops and forums was also
recommended. Attendees were also in agreement that having information in one set location
or from a single source would help ease these communication gaps.
9. Staffing Shortfalls
Many of the forum attendees felt inadequate staffing was a reoccurring issue with several
problems mentioned. While it is easy to identify a problem and propose a solution, these
solutions require human resources to implement and manage. As it stands, it was a
common feeling that staffing numbers couldn’t adequately address the programs already in
place, let alone expand to offer more benefits to well owners. For instance, given the large
percentage of Triangle residents relying on well water, testing each well yearly would require
several hundred samples per day, a workload far above what current human resources or
health department laboratories can cover.
Suggested Solution(s) - Numerous student groups throughout the area would be willing to
contribute to workflow. As an example, representatives from the Duke Water Network, a
graduate student organization in the Nicholas School of the Environment, suggested that
many of their members would be willing to perform data collection or analysis as a means of
gaining networking connections and experience. Similarly, given the numerous research
universities in the area, it may be cost effective to develop funding grants to have graduate
students address regional well water issues as part of their graduate work.
10. Gaps in Data
One of the significant shortfalls in addressing well water issues is the poor characterization
of the well water population. Information such as the size of the population, location of wells,
and age/condition of wells are all largely unknown or determined by extrapolating from
municipal data. The U.S. Geological Survey has estimated over 200,000 people throughout
the Triangle may be served by private well systems; however, definitive numbers are not
available19. Adding further complications, numerous neighborhoods exist without municipal
access despite being surrounded by neighborhoods with access to municipal water. Often,
these neighborhoods are a legacy of historic segregation policies20. Given the poor
resolution of much of the data on well water users, these neighborhoods can be hard to
identify or overlooked as they are assumed to be on municipal water. In addition to poor or
missing data, the data that has been captured is either not widely available or not shared
with relevant organizations. Further compounding this problem is the lack of a standardized
procedure for what data to collect and how to organize it, thus preventing organizations from
pooling their data to improve outcomes.
Suggested Solution(s) - There were several proposed solutions to better characterize the
well water population. The first was to involve health professionals in identifying individuals
on well water. This could be done by either including simple drinking water questions on
health background forms routinely filled out during hospital visits or more direct doctorpatient conversations. Importantly, this approach has two benefits. It begins to characterize

the well water population, and it may help identify specific health concerns related to well
water contaminants in the area. A second option would be to include questions related to
drinking water on the state census form. While this solution may not be ideal for short-term
progress, it would help to ensure that data is maintained moving forward. In addition to
census data, past data from unrelated databases may help to fill some of these data gaps.
Home construction records, for instance, could be checked against municipal water records
to identify older wells. The last suggestion for characterizing data is to develop a phone
app, website, or both where people could register and map their well themselves. An
important consideration of this approach is that such an online or mobile method would
begin to normalize and standardize reporting procedures. Such a centralized database
could easily be expanded to include future well water testing data or have easy links to
information on well water maintenance and care. Currently, Wake County has an internal
database of known contamination sites that it uses in its well permitting and outreach efforts.
The NC DEQ is working on making a similar database publicly available.
------------------------------------------------------------------------------------------------------------------

Conclusions
The forum successfully brought together a diverse group of people and encouraged them to
forge new connections and collaborations to create and implement solutions to regional well
water issues. The forum identified well water issues specific to the Triangle, as well as ways
that these systems can adapt to regional population growth and development. The 2015 EHC
Safe Water from Every Tap Summit Report was used as a basis to identify progress made with
respect to regional well water issues and to brainstorm ways these systems can adapt to the
modern challenges that the Triangle region faces.
Though many challenges were identified, many solutions were proposed as well. For many of
the challenges facing Triangle well water users, several simple solutions appeared frequently
and may represent key areas of action. In all three areas, even incremental progress would
significantly improve on the problems outlined above.
1. Greater coordination between organizations and standardization of well water
data - A standardized set of data for environmental and health agencies would greatly
alleviate miscommunication between different departments. Furthermore, ways to
promote interaction and communication between these different departments is seen as
a necessary step moving forward.
2. Improved access to well water information for users - Access to online sources,
improved trust in governmental agencies, clear guidelines on contamination, and more
readily available resources and information for homebuyers would significantly improve
the understanding of well water and how to ensure its safety and affordability.

3. Funding - At the institutional level, a lack of resources has limited the ability of counties
and organizations to facilitate research and improve well water programs. At a more
individual level, the high cost of testing, maintaining, repairing, and treating wells/well
water is often a burden to many homeowners. In both cases, access to funds through
grants, insurance practices, etc. may greatly improve well water standards.
------------------------------------------------------------------------------------------------------------------
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