
On April 6, 2020, I received a call from 
Lorraine Rogers—the Hopkins Park water 
clerk. The village’s operator, Mr. Vermal Lock-
ett, had recently passed away. This happened 
immediately after the World Health Organi-
zation declared the Covid-19 outbreak a pan-
demic. Not only did Hopkins Park need help, 
but Pembroke Township, which purchases 
water from Hopkins Park, also relied on Mr. 
Lockett to provide their required operator 
service for their water distribution.  

Pembroke Township is one of seventeen 
townships in Kankakee County, Ill., 65 miles 
south of Chicago near the Indiana border. 
As of the 2010 census, its population was 
2,140 and it contained 1,062 housing units. 
The Hopkins Park community water system 
was established in 1986 to bring safe and 
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RCAP helps township keep water 
flowing after operator loss
By Bob Rick
Technical Assistance Provider

Hopkins Park, Ill., Lead Maintenance Worker Mark Baines 
prepares water samples for shipping. RCAP worked with 
Baines and other Hopkins Park officials to keep water  
flowing after the township lost its longtime water operator.



adequate drinking water to residents who were previously 
depending on shallow sand point wells, which were typical-
ly 15-20 feet deep and ran less than 5 gallons per minute 
production with great potential for contamination. The sys-
tem today consists of two ground water wells drilled to the 
depth of 450 feet at 500 gpm each. The required treatment 
is chlorine for disinfection. 

I contacted my supervisor at Great Lakes Communi-
ty Action Partnership (GLCAP) and a solution was put into 
motion. GLCAP, through myself (a state-certified water and 
wastewater operator,) would assume the role as the respon-
sible operator in charge for both Hopkins Park and Pem-
broke Township.

Both communities agreed to continue to staff the day-to-
day task of water system maintenance as they did with Mr. 
Lockett, and I would handle the technical portions of the op-
eration to remain compliant. The first step was to document 
the historical operational status, chemical feed, flow chart, 
daily usage, and water sampling information. The staff first 
had to disinfect the water production facility which consists 
of a pump room, chemical feed room and office. Lead main-
tenance worker, Mark Baines, was able to retrieve the daily 
production records and obtain photos (with his phone) of 

the pump control panel, system pressure gauges, chemical 
feed rates and the associated pump equipment. I had been 
working with the communities on other RCAP-related work, 
so I was familiar with the operation.

After a brief phone conversation with Mark, we deter-
mined that there were enough chemicals online to get them 
through the following week when I could then make a site 
visit following CDC protocol, including proper PPE. The 
system staff had some experience with collecting the daily 
water production and chemical usage readings and were 
comfortable handling that, but not chemical handling. So, 
my first site visit was spent training on the step- by-step 
procedure for chemical handling and usage. Reaching out to 
the chemical supplier to schedule a day and time to set up a 
maintenance assessment of the equipment was a great way 
for the staff to gain further personal contact and training on 
how to handle the chlorine gas cylinder properly and safely.

During the first visit, I reviewed the importance of chlo-
rine as a disinfectant, the hazards of improper handling 
along with emergency procedures in the event of a gas leak.   
I also reviewed the importance of properly handling fluo-
ride, which the system uses. Although fluoride as a liquid is 
not as volatile as the chlorine gas, it is still considered dan-
gerous and requires proper PPE while handling.

Under my guidance, the staff at Hopkins Park and Pem-
broke Township also became more involved with the hands-
on operation of the water system through the process of 
hydrant flushing as well as water sample collection. Ms. 
Rogers assisted with collecting samples and performing the 
chlorine residual testing. Mr. Baines monitored the residual, 
collected fluoride samples, and prepared them for shipping. 

Another priority for Hopkins Park was to drain and 
clean the elevated storage tank which had not been done in 
years. RCAP supplied the village with a few names of tank 
companies to drain, clean, inspect, and disinfect the tank to 
get it back in service with as little delay as possible.  The 
first step was to identify the appropriate valves to isolate the 
elevated tank while keeping the rest of the system supplied 
with water. Pressure gauges were attached to fire hydrants 
in the water distribution system to monitor and insure ade-
quate pressures.

To minimize wasting the water that was already treated, 
it was determined to turn the well pumps off early in the 
morning and allow for normal usage to take place while the 
tank company set up.  Pressure blow off valves were also uti-
lized to maintain adequate system water pressure as well. 
Mr. Baines and myself did a practice run to go over the steps 
they needed to take and everything during the test went ac-
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cording to plan. Ms. Rogers distributed the notifications to 
the community explaining what the Village was doing and 
why it needed to be done along with the expected results 
to decrease the sedimentation some customers were experi-
encing. The day of the shutdown also went according to the 
plan—except for the high winds in the middle of the night, 
which caused a power outage in the entire community. How-
ever, this was not a problem because Mr. Baines had serviced 
the backup emergency generator a few weeks prior. 

With the tank cleaned, disinfected and filled, water sam-
ples were collected and sent to the lab; subsequent results 
showed no bacteria in the systems. However, water com-
plaints remained a concern for Pembroke Township, so per-
sonnel flushed the distribution system to maintain water 
quality, ensure proper operation of the hydrants as well as 
maintain an adequate chlorine residual to properly disinfect 
out into the far reaches of the distribution system. 

The focus then turned to the metering system and water 
billing since water accountability is also an issue for both 
communities. Hopkins Park has approximately 104 meters 
that are read monthly. Pembroke’s 280 metered custom-
ers had to revert to a flat-rate billing due to the increased 
number of meters to be repaired or replaced.  As one can 
imagine, water rates can be a difficult issue with this type of 
billing system. RCAP has completed a water rate analysis for 
Hopkins Park, but to date, implementation still needs to be 
agreed upon.  

RCAP is also assisting Hopkins Park with wastewater fa-
cility needs to remain in compliance with the Illinois Environ-
mental Protection Agency Water Pollution Control Division. 
RCAP has partnered with Community Engineering Corp. and 
the University of Illinois school of engineering (both non-
profits) to get assistance to rehabilitate the wastewater fa-
cilities mechanical equipment. The engineering students are 
researching original construction plans to bring the facility 
back to the original status.  Once the students have finished 
the documents and the CEC has reviewed them, the group 
will pursue funding for the project. With the rehabilitation 
of the wastewater plant, the communities are optimistic that 
this will allow additional economic development in the area. 

Another economic boost will be when natural gas comes 
to the area. Hopkins Park, Pembroke Township, and natural 
gas company NICOR, with support from Kankakee County 
Board Chairman Andy Wheeler, The Economic Alliance of 
Kankakee, and the Illinois Black Caucus advocated for the 
Senate to amend House Bill 3404, which would allow the in-
stallation of up to 500 feet of natural gas main per customer 
in designated hardship areas.

Although much progress has been made, there is still 
work to be done including the development of more “Unity 
within the Communities” to do what is best for the entire 
community and not just one or the other. RCAP plans to as-
sist in educating the employees, local officials, and residents 
to help them make decisions to move down the best paths 
available to help their communities thrive.  We all know and 
must realize that a good foundation, which includes a sus-
tainable water and wastewater infrastructure, is needed to 
maintain and/or obtain an optimal quality of life.  

Hopkins Park Water Clerk Lorraine Rogers helps collect 
samples and perform chlorine residual testing.

The Great Lakes RCAP Connection 3



Trends that were already emerging or evident have been 
greatly accelerated by the arrival of the COVID-19 pandemic.  
Einstein said that “in the middle of difficulty lies opportuni-
ty,” and so it is for rural areas at the present time.  

Here are some examples of existing trends that have 
been accelerated:

• Remote work has increased, and according to the 
Harvard Business School, at least 16% of COVID-in-
duced remote work will become permanent.  As of 
now, 14% of office space is vacant, and vacancy rates 
are expected to reach 17% or higher by 2022.

• In 2018, a Gallup survey showed that if jobs were 

readily available in rural areas, 27% of people 
would prefer to live there, and an additional 12% 
would choose a town.  The pandemic has no doubt 
increased that sentiment.  Indeed, Google searches 
for rural and small town housing are up 115% since 
March 2020.

• Ben Winchester of the University of Minnesota has 
been studying rural population for several years, and 
has coined the term “brain gain” to counter the more 
traditional brain drain narrative so often associated 
with rural areas.  His extensive research shows that 
across the country, rural areas are actually seeing an 

The rural 
American  
economy:
A time for hope?

Deb Martin • Program Development Coordinator

For more than two decades now we have read and heard countless articles, 

books, podcasts and more heralding the death of America’s rural communities.   

All of this media coverage left little room for hope, and yet our communities  

have stubbornly refused to give up. Many began to help themselves 

and each other when funders shut them out and counted them a bad  

investment.  There are hopeful signs that this persistence and tenacity may set 

these communities up well for a future that is looking increasingly optimistic.    
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increase in populations aged 30-49, and these new-
comers typically bring significant education, skills, 
connections and spending power.  He has found that 
people migrate to rural areas for the primary rea-
sons of 1) a simpler way of life, 2) increased safety 
and security, 3) affordable housing, 4) outdoor rec-
reation opportunities, and 5) quality schools.  

• Local foods were already enjoying a huge increase 
in popularity, and the pandemic has certainly high-
lighted the need for increased food security locally.  
This bodes well for rural America where the vast 
majority of food is produced.  Farmers’ markets and 

other strategies have helped revitalize many small 
communities already, and we believe this trend will 
only continue to grow.

• Rural tourism was on the rise prior to the pandemic 
as people sought authentic experiences and outdoor 
recreation.  COVID has created a significant increase 
in outdoor recreation and nature-based activities 
that help relieve stress.  According to the Civic Sci-
ence Consumer Survey, 37.7% of Americans say that 
COVID will change their outdoor recreational activi-
ties for the continued future.  All of this creates great 
opportunities for rural areas.

The Main Street Theatre in Columbiana, Ohio. Efforts are 
underway to raise funds for the struggling theater where 
community events are often held. Landmarks such as these 
are assets that can be used to showcase unique aspects of 
rural communities.
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These trends are quite encouraging, but communities 
cannot expect that opportunity will knock unless they do the 
work and create the conditions where those opportunities can 
flourish.  Based on our experience and that of communities 
that have seen success, there are several things that commu-
nity leaders can do to begin to create those conditions. 

Obviously, some aspects of revitalization require signif-
icant investment, and many communities assume that this 
alone defeats them before they even start.  However, it’s im-
portant to remember to simply start wherever you are, and 
that there are many ways to start small and do what can be 
done with minimal funds.  It is often surprising to communi-
ty leaders how much this helps residents get excited about 
being part of the change they are seeing, and how it begins 
to build momentum that results in bigger changes.  In ad-
dition, communities that are proactive enough to take ini-
tiative themselves are more attractive to potential funders, 

who can see that their investment will make a difference.  
Below are some examples of ways to get started that don’t 
require any significant investment.

• Create a positive narrative about your community, 
and make sure that community leaders repeat that 
narrative at every opportunity—formal and infor-
mal.  

• Engage residents  (and not just the “usual group”) 
and listen to them about what they want to see in 
the community so you can begin to craft a vision for 
your future.

• Analyze your assets to see where opportunities may 
have been overlooked.  Remember that assets come 
in many forms.  A good description of ways to look at 
and map community assets can be found by search-
ing "eight capitals" at wealthworks.org (or scan QR 
links to articles in graphic above).

Small, rural areas are now experiencing an increase 
in the age 30-49 population. Several amenities make  
small towns attractive places in which to live, 
especially for young families. These include more afford-
able housing, quality schools, and locally grown foods.

Welcome to Our Town

MORE IDEAS AT:
Wealthworks.org 
"Wealth: The Eight Capitals" 

AND AT:
Curbed.com 
"101 Small Ways You Can  
Improve Your City" 
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• Start with small projects that can collectively have 
a big impact.  This publication has some great ideas 
for small projects easily done by community volun-
teers (search "101 small ways" at archive.curbed.
com for ideas).

There are a number of factors that we believe are crit-
ical to the success of a community’s development endeav-
ors based on observing many thriving small communities.  
These are some of the common denominators of success:

1. A collaborative attitude among all sectors of the 
community – it is amazing how powerful it can be to 
simply have all sectors (local government, business 
community, schools, nonprofits) working together 
to accomplish a goal.

2. Leadership that is proactive and focused on the fu-
ture, with a willingness to take some amount of cal-
culated risk – no more doing things “the way we’ve 

always done them.”
3. Having a guiding vision and plan.
4. Putting a focus on developing an exceptional quality 

of life.
5. Supporting your local businesses in creative ways 

and recognizing that entrepreneurs are at the heart 
of every development strategy that works well for 
small communities.

6. Cultivating leadership and an entrepreneurial mind-
set in the community’s youth, while ensuring they 
have opportunities to be heard and to connect and 
contribute.

Communities that do these things will not only create a 
community that people are proud to call home, but will posi-
tion themselves well to take advantage of coming opportuni-
ties.  Contact Deb Martin at RCAP (dcmartin@glcap.org) for 
more information.

Small towns generally also offer  
more outdoor recreation  
opportunities and relaxed  
environments that make them 
excellent spots for tourism. 
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Accessing less-traveled areas is not 
uncommon when working in the field on 
GIS projects. This old residential bridge 
was one area where Kentucky staff had 
to cross to reach a service meter.

Collaboration helps small communities connect to GIS
Fear and excitement both come to mind 

when reflecting on my time spent train-
ing and providing Geographic Information 
System (GIS) services for economically 
disadvantaged rural water utility systems 
throughout the commonwealth of Ken-
tucky. Working with GIS is a daunting and 
challenging task for anybody, let alone for 
the rural small-town utility workers in Ken-
tucky who spend most of their workdays 
performing operations and maintenance 
activity on their aging infrastructure. For-
tunately, over the last decade, GIS platforms 
like ArcGIS have evolved to  encompass a 
wide range of web-based GIS applications 
on smartphones and other mobile devic-
es. The transformation to a web-based GIS 
ecosystem with offline functionality has 
enabled the Rural Community Assistance 
Partnership (RCAP) to expand GIS accessi-
bility to small rural utility systems and pro-
vide powerful user-friendly solutions with 
growing success. The goal is for all small-
scale, economically disadvantaged rural 
utility systems to have a fighting chance at 
not only having an up-to-date GIS map for 
locating assets, but a robust functioning 

By Adam Borque
Community GIS Specialist
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geographic information system that utility workers of all 
backgrounds can pour data into. 

Kentucky RCAP staff have collected highly accurate dif-
ferential GPS (Global Positioning System) data for water and 
wastewater systems over the past decade, serving many 
economically disadvantaged communities across the state 
through mostly grant funding provided by USDA Rural Devel-
opment. From the Appalachian mountainsides of the Eastern 
Coalfield region to the rolling hills in the Pennyroyal Plateau 
region, RCAP staff have had the opportunity to collect GPS 
data in some of Kentucky’s most naturally and historically 
enriched communities. However, many of these same com-
munities have endured impoverished conditions for genera-
tions, and unfortunately the economy has only gotten worse 
with the disappearance of industry in these regions. The 
economic conditions of the community are largely tied with 
the financial capacity of the local utility systems’ ability to 
sustain revenue for their increasing infrastructure cost. With 
many of the utilities lacking the financial capacity to make 
system upgrades, the attention is then shifted to solutions for 
better maintaining their existing system using tools like GIS. 
While there is growing success with getting rural utilities to 
use GIS applications, there are many financial, managerial, 
and technical challenges that need to be overcome in order 
for disadvantaged rural utilities to have a sustainable, suc-
cessful GIS mapping program. 

The Financial Barrier to Deploying GIS: 
GIS undeniably brings immense value to any utility sys-

tem, whether it is a large urban utility or a smaller rural util-
ity.  However, many of the rural utilities RCAP serves often 
overlook the potential value of a GIS program because they 
lack the financial capacity to start and maintain a GIS pro-
gram internally. Most of the Kentucky communities that RCAP 
has provided GIS services to are in the Eastern Coalfield re-
gion and the Pennyroyal Plateau region. Of the 30 counties in 
the Eastern Coalfield region, 25 are categorized as distressed 
communities by the Appalachian Region Commission. Most 
of these counties are also classified as persistent poverty 
counties, meaning 20 percent or more of the total popula-
tion have lived in poverty since the 1980 Census (USDA Eco-
nomic Research Service). The unemployment rates in these 
counties are double to triple the national average (The Lane 
Report – United States 2019). Unfortunately, in response to 

a continuation of declining jobs in these regions, there is the 
combined effect of outmigration with young adults, resulting 
in both a declining and aging population. Due to the combi-
nation of the high unemployment and disability rate along 
with an aging population, many customers of rural Kentucky 
utility systems are on fixed incomes. In response, many of 
the utility providers are reluctant to raise cost of services to 
improve their growing infrastructure and implement better 
management solutions like utilizing GIS. 

Fortunately, federal and state grant funding have made 
it possible for Kentucky RCAP staff to facilitate GIS efforts in 
many economically disadvantaged rural utilities by provid-
ing GPS data collection, creating digital maps, and training 
utility staff on using GIS software. However, grant funding 
will not support maintaining the GIS system beyond the 
grant period. Therefore, the National RCAP office has worked 
with ESRI (Environmental Systems Research Institute) to 
create a multi-tenant network across RCAP regions to offer 
an ongoing cost-effective option for GIS to be a sustainable 
solution in even the most economically disadvantaged rural 
utility systems.

Technical Capacity and Fallacies: 
Geographic Information Systems are a powerful digi-

tal mapping and analytical tool that were once only com-
mon among larger entities and specialized companies like 
engineering firms, state and federal government agencies, 
and large utility systems. Smaller utility systems ultimate-
ly lacked the GIS expertise and managerial support needed 
for a successful functioning geographic information system. 
Most rural utility systems we have come across in Kentucky 
do not have a full or part time IT staff, let alone a devoted GIS 
specialist for their utility system. This is where RCAP staff 
have been able to step in with their technical knowledge and 
expertise for doing the groundwork involved with getting 
utility systems equipped with GIS, starting with the most im-
portant component of a GIS map: collecting the GPS data for 
the utility system. It is important to mention that this part of 
the process can be challenging such as needing to reschedule 
for system emergencies or other time compromising proj-
ects. In addition, some field workers from small utility sys-
tems are concerned with what GPS collections might mean 
for their job security when revealing the spatial location of 
an asset only known to them. This is a reasonable concern, 

Collaboration helps small communities connect to GIS
The Great Lakes RCAP Connection 9



as GIS maps will store the knowledge and location of assets 
for anybody else in the utility including a potential replace-
ment employee to use. However, in our experience, the utility 
workers that get the opportunity to help build or use a GIS 
map have even better job security. The utility benefits direct-
ly from that employee contributing their knowledge to build 
the GIS map with visual proof of the time spent collecting 
and updating data. The utility employee also improves their 
job skills through learning GIS since it is a widely used tool 
among many other utility sectors. 

Collaboration is Key 
Another challenge RCAP staff have faced with small rural 

utility systems is the notion of having the GIS responsibili-
ties fall on one individual staff person from a utility system. 
If avoidable, this should not be the case as GIS can be an over-
whelming task for a single utility worker to learn when they 
are still juggling their current responsibilities. Specialization 
is essential for success; there typically will be one employee 
that is better at locating and recording data about the sys-
tems assets, while another employee is better at using the 
ArcGIS software. Multiple employees should try to acquire a 
baseline understanding of each step in the GIS process when 
possible. Data accuracy improves when multiple employees 
can collaborate and fill in the gaps of any missing spatial 
and tabular knowledge. It helps to have multiple employees 
familiar with the software in the case of user error and for 
troubleshooting purposes. Collaboration is not only import-
ant among the utility systems, but also for the GIS staff across 
the RCAP network as well. 

GPS Data Collection in a Nutshell: 
There are a limited number of choices in software, 

hardware, and workflows for GPS data collection. Cost and 
technical knowledge heavily influence what equipment and 
workflow to utilize. RCAP Kentucky staff have provided high-
ly accurate spatial data using RTK (Real-Time-Kinetic) and 
post-processing differential correction methods. While RCAP 
staff in Kentucky have utilized the state’s free RTK service in 
the past, the cellular data connection needed to utilize RTK 
is unavailable in many areas of the state. Therefore, RCAP 
Kentucky staff have decided to primarily use post-processing 
techniques that enables centimeter-level accuracy. Post-pro-
cessing data can feel like an ancient workflow, and it often 
requires additional work across multiple software applica-
tions. However, post-processing has proven to be the most 
efficient data collecting method for high accuracy in places 

that lack cellular data coverage like many of the rural utilities 
we serve. For now, and the foreseeable future, Kentucky staff 
will continue to use workflows that result in high spatial ac-
curacy and precision without compromising the time of the 
rural utility workers. 

Evolving GIS Usage Beyond Locating Assets: 
Being able to locate assets using a digital map with the 

utility worker’s current location has leveraged the ability for 
utility workers to find assets in rough conditions. Water as-
sets like radio read meters get inspected less often than they 
should, and in return, the area where the meter is located be-
comes overgrown and difficult to locate, as seen in the pho-
to on the next page. Locating assets is a crucial day-to-day 
function for utility workers, and a great starting point to fa-
miliarize utility employees with using digital maps; however, 
ArcGIS software comes with tools that go far beyond locating 
assets. RCAP Kentucky staff researched and discovered the 
appeal to using multiple ArcGIS applications that function 
together like using Collector and Survey123 for inspections 
and other record keeping activity with its customizability. It 
was not until RCAP Kentucky staff attended a GIS user con-
ference hosted by the Kentucky Association of Mapping Pro-
fessionals (KAMP) that RCAP staff was convinced of using 
Survey123 and its ability to be integrated with existing GIS 
apps like ArcGIS Collector and Dashboards. By having digi-
tal forms integrated with GIS, the water system can collect 
data of O&M (Operations and Maintenance) along with in-
spections that are able to be used to construct a real-time 
asset management platform through ArcGIS applications 
like ArcGIS Dashboards and Survey123 feature reports. This 
is an important factor to consider as stand-alone asset man-
agement software can be expensive and the free or low-cost 
supported asset management software like CUPSS (Check Up 
Program for Small Systems) created by the USEPA have dis-
continued updates and support in recent years. 

Water Utilities Optimizing GIS Digital Record Keeping 
Capabilities: 

ArcGIS applications like Survey123 Connect have en-
abled RCAP staff to create digital Operating and Maintenance 
(O&M) surveys for water utility systems including hydrant 
flow testing and flushing, valve exercising, and recording wa-
ter main breaks. This has allowed water operators and field 
workers to streamline their O&M tasks using a mobile device. 
GIS’s capability of digital record-keeping eliminates the need 
for paperwork, reduces time spent filling out forms with au-
to-populating data fields, improves calculations with the use 
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of pre-defined formulas, and highlights employee work or-
ders with visual graphics. For instance, a water utility worker 
can see which hydrants have been flushed and which valves 
have been exercised in ArcGIS Collector using a combination 
of date range and field-based symbology connected with the 
asset’s corresponding unique ID. The field worker can then 
populate any useful existing data from the cloud-hosted web 
feature service layer, like the hydrant’s outlet size, into the 
Survey123 flushing form. Once the field worker inputs the 
outlet size, pressure readings, and the time spent flushing, 
Survey123 automatically calculates the discharge rate, hy-
drant flow, and estimated water loss for each hydrant. Digi-
tally recording operations and maintenance activity is useful 
data to implement for asset management practices especially 
when you can analyze past records on a map, like the pres-
sure capacity in a hydrant over the past few years. GIS digital 
record keeping allows utility workers to search for patterns 
and connections to find source issues with their system, es-
pecially with water loss. Kentucky has an estimated 30 per-
cent average water loss on a state-wide basis according to 
the 2019 Kentucky Infrastructure  Report Card developed 
by the American Society of Civil Engineers. However, there is 
not a statewide standard practice to calculate water loss and 
many methods utilized are inconsistent. In response, RCAP 
staff designed a water main break form in Survey123 to in-
clude parameters with built-in equations to estimate water 
loss from water main breaks using formulas specific to the 

type of break (circular, crack, and hole). The formulas are de-
pendent on the utility worker inputting the measurements of 
the break, but Survey123 allows workers to take and attach 
photos of the water main breaks which helps verify if accu-
rate measurements were inputted.  

Conclusion:
RCAP staff in Kentucky has witnessed firsthand that GIS 

is possible for disadvantaged rural water utilities. These sys-
tems have improved their day-to-day work through greater 
efficiency locating assets, improved communication, digi-
tal record keeping, and strengthening decision making for 
maintaining assets and improving system design. However, 
GIS can be very limited without the technical assistance that 
RCAP GIS staff provides, especially with the large range of 
software errors that can occur with GIS. It is crucial to have 
an affordable GIS program for disadvantaged rural utili-
ty systems that provides maintenance from GIS staff when 
needed. RCAP Kentucky staff are now taking the next steps 
to evolve existing digital water maintenance forms and cre-
ate new inspection digital forms specialized for wastewater 
systems. RCAP Kentucky staff are also further exploring the 
management tools within the GIS environment using appli-
cations like ArcGIS Dashboards to help water and wastewa-
ter utilities visualize data trends in real time.  

For more information about GIS services, trainings, and 
other technical assistance provided by RCAP in Kentucky 
please visit www.rcapky.org.

Overgrowth can present an obstacle to locating service 
lines and meters. Here, staff from the City of Edmonton, 
Ky., use a magnetic locater to find an inactive meter  
beneath thick summer vegetation.
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Water in the distribution system is monitored to insure 
that it meets federal and state regulations. However, once the 
water enters the premise piping, the water quality is not en-
sured. 

Premise plumbing refers to the pipes after the service 
connection line (curb stop – meter) all the way to point of 
use. Large buildings such as hospitals, hotels, schools, etc. 
have very complex premise piping. The building’s structure, 
size, age and location add to the complexity along with ar-
eas of high water age and stagnation. Water age refers to the 
time it takes for water to travel from a water source to its 
end use. It is influenced by flow velocities and pipe lengths. 
Stagnation refers to areas of very little or no flow most often 
occurring in piping dead end lines. Examples include fixtures 
going unused, like a rarely used shower in a hospital room or 
reduced building occupancy that can occur in hotels during 
off-peak seasons or schools when students are not in atten-
dance. These conditions can facilitate rapid growth and pro-
liferation of harmful bacteria. Water systems routinely test 
for total coliform and Escherichia coli (E. coli) bacteria. To-
tal coliform counts give a general indication of the sanitary 
condition of a water supply; E. coli is considered to be the 
species of coliform bacteria that is the best indicator of fecal 
pollution and the possible presence of pathogens or disease 
causing bacteria. Another harmful bacteria that can grow in 
these conditions is Legionella pneumophila.  Legionella can 
be present in low levels in drinking water and can proliferate 
in premise plumbing systems.  It was first “discovered” fol-

lowing a pneumonia outbreak at the 1976 Convention of the 
American Legion in Philadelphia which caused 24 deaths. In 
2015 a Legionella outbreak at the Quincy Veterans' Home in 
Illinois had 15 related resident deaths occur. Here are some 
examples of more recent cases and what was done.

 
February 2020 — Columbus, Ohio
Two cases of Legionnaires’ disease at a nursing and re-

hab center prompted the county health department to con-
duct water testing, implement water restrictions, and install 
new filters in showers, bathrooms, kitchen areas, and ice 
machines. Tests returned with positive results for Legionella 
bacteria of a non-pneumophila species.

January 2020 — Carol Stream, Ill. 
Three residents of a retirement community in Carol 

Stream, Ill., were diagnosed with Legionnaires’ disease. The 
county and state health departments launched investiga-
tions into all three cases, which included facility water tests 
and the implementation of a new water management plan.

January 2020 — Winfield, Ill.
Three patients of a hospital in Winfield, Ill., were diag-

nosed with Legionnaires’ disease. In response, the hospital 
flushed its plumbing system, conducted water testing, and 
upgraded its water management plan.

The Centers for Disease Control and Prevention (CDC) 
produced a guidance entitled “Developing a Water Manage-
ment Program to Reduce Legionella Growth and Spread in 

Water quality issues may haunt large buildings
By Bud Mason
Regional RCAP Coordinator

Why do large facilities create water quality concerns?
1. Buildings such as hospitals, hotels, and other large structures have a  

greater complexity of infrastructure than smaller facilities. 

2. This means that plumbing systems are also complex in large buildings, with pipes traveling to 
multiple areas of big facilities. Some of these areas may go unused for an extended period of  
time, such as hotel rooms that are less frequently used during off-seasons.

3. When rooms are unused, so too are water lines. Unused water lines contribute to rapid bacteria 
growth. Being mindful of this and following guidelines for shutting off lines and returning unused 
lines to service can prevent health issues from occurring.
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Buildings”. This CDC guidance provides an easy-to-under-
stand interpretation of ASHRAE Standard 188 to help build-
ing owners and managers evaluate the water system and de-
vices in their building(s) to see if they need a program, and 
then develop an effective water management program if one 
is needed. 

In short, Legionella can become a health problem in build-
ing water systems. It exists in low levels in treated drinking 
water and can grow to high levels in premise plumbing. To 
pose a health risk, the water has to be aerosolized (releasing 
the bacteria into the air in microscopic droplets) and subse-
quently inhaled by a susceptible host. For these reasons, the 
presence of Legionella is a particular concern in large build-
ings that house susceptible populations, such as facilities in 
the healthcare and hospitality industries. 

When any building, especially a large building, returns to 
service it should follow AWWA shutoffs-and-return-to-ser-
vice guidance. This should be a joint effort between the wa-
ter supply and a building representative as they go through 
each of the following steps: 

1. Remove or bypass devices like point-of-entry treat-
ment units prior to flushing.

2. Take steps to prevent backflow or the siphoning of 
contaminants into plumbing (e.g., close valves sepa-
rating irrigation systems from home plumbing, dis-
connect hoses attached to faucets, etc.).   

3. Organize flushing to maximize the flow of water 
starting near where the water enters the structure.

4. Run enough water through all outlets (e.g., hose bibs, 
faucets, showerheads, toilets, etc.), removing aera-

tors when possible. Typical durations in existing pro-
tocols range from 10 to 30 minutes for each outlet 
(duration varies based on outlet velocity). You can 
also check cl2 residual as well as flush “till the water 
runs cold” that way you know you are pulling from 
the water main. 

5. Flush the cold water lines first, and then the hot wa-
ter lines. The hot water tank can be drained directly. 
It can require roughly 45 minutes to fully flush a typ-
ical 40-gallon hot water tank.

6. Replace all point-of-use filters, including the filter in 
refrigerators.

7. Additional precautions may be warranted if there is 
excessive disruption of pipe scale or if there are con-
cerns about biofilm development. Actions that might 
be warranted include continued use of bottled water, 
installation of a point-of-use device, or engaging a 
contractor to thoroughly clean the plumbing system.

The most important thing that the public water system 
can do is to ensure that they maintain required disinfection 
residual in all parts of their distribution system. Having con-
sistent levels of chlorine residual will inactivate any microor-
ganisms present in the water and prevent growth of micro-
organisms in premise plumbing as well as their customers’. 
Public water systems also need to maintain their own piping 
(distribution) system monitoring water age and dead ends 
to make sure that they are supplying their customers with 
the highest quality of water possible. This is done through 
hydrant flushing and valve exercising plans, something that 
RCAP staff would be more than happy to assist with.   

Water quality issues may haunt large buildings

1 2 3
Information based on RCAPs Large Building Training Material
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Making recycling fun makes 
recycling initiative a success

The Bell County 109 Board, Pineville, Kentucky 
is concentrating efforts to expand services to meet 
the growing demand of enhanced solid waste and 
recycling needs of the smaller communities of Bell 
County.  

The 109 Board is the entity that oversees sol-
id-waste management (trash pickup, transfer 
station, recycling center) for all Bell County resi-
dents. Named after the legislation that created it 
(Kentucky Revised Statute 109 dealing with solid 
waste), the 109 Board is comprised of members 
appointed by the Bell County Fiscal Court (magis-
trates).    

The 109 Board launched the recycling program 
in Middlesboro, Bell County’s largest city, with a 
population of approximately 9,300. Compartmen-
talized collection trailers were strategically placed 
near popular shopping centers and strip mall areas 
conveniently open for all Bell County citizens to use 
while shopping. Situated between Pine Mountain 
and the Cumberland Mountains, Middlesboro sits 
entirely inside a huge meteorite crater surrounded 
by lush green trees and blue skies exactly one mile 
from the Cumberland Gap.  Tourists flow through 
the area in addition to the city being the county’s 
shopping hub.  When the 109 Board initially placed 
the bins for testing participation, they were pleas-
antly surprised to find the volumes surpassed their 
expectations.  The trailers quickly filled and the 
overflow distracted from the scenic background.  It 
was quickly evident that the program could be ex-
panded, but with the increase of processing mate-
rials and the downturn in material sale prices due 
to China’s ban on U.S. recyclables, the 109 Board 
had to be strategic in choosing the areas and ex-
pansion sites for maximum participation.  

Having received petitions from densely pop-
ulated areas within the county, Kirby Smith, the 
Bell County 109 Board chairman, contacted RCAP 

for technical assistance. The 109 Board wanted to 
ensure adequate participation prior to investment 
of equipment and labor to collect and transport 
materials to the recycling center that is located in 
Middlesboro. Not long after Smith contacted RCAP, 
the Pineville officials called for assistance. The Bell 
County seat, Pineville (population nearly 1,800), 
has collection trailers and bins scattered through-
out the downtown business district due to the joint 
efforts of Mayor Scott Madon and the former city 
clerk, Callie Melton, partnering with the Bell Coun-
ty 109 Board and RCAP.  Mayor Madon and Clerk 
Melton requested RCAP’s assistance to market the 
Pineville recycling program and perform a door-to-
door sign-up for curbside services. RCAP expanded 
the door-to-door technical assistance for the 109 
Board to provide curbside services to approximate-
ly 300 houses within the Ambleside community.  

Compartmentalized collection trailers are lo-
cated at each of the seven public schools scattered 
throughout the county. School faculty and staff, 
students, and parents alike use these trailers while 
schools are in session. Area residents may access 
and use the trailers during drop-off or pick-up of 
students and anytime outside of normal school 
hours of operation. Public schools are often the 
very center of all community activities and have 
great lighting and parking access making it a safe 
option for recycling equipment use. Targeting 
schools and younger students with public messag-
ing is most effective when marketing and launching 
recycling programs.  Using the Waste Management 
(Landfill & Recycling) Model 3-D EnviroScape®, 
RCAP provided environmental education classes 
to 5-7 grade students at the Yellow Creek School 
Center (K-8) for America Recycles Day in Novem-
ber. When using this model, hands-on recycling ac-
tivities are included with a presentation of proper 
waste management practices designed to prevent 
harm to the groundwater, surface water and air in 
contrast to illegal dumps.

By Melissa Melton 
Technical Assistance Provider
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Community members of all ages in Bell  
County, Kentucky, contributed unique artwork 
made from recycled materials as part of a 
yard art and robot contest facilitated by RCAP 
staff for Bell County Solid Waste & Recycling. 
The event was a fun way to educate partic-
ipants about recycling initiatives within the 
county and engage them to generate interest.
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For Earth Day 2019, four of the Kentucky RCAP staff 
teamed up to develop and provide classroom environ-
mental education programs at the Frakes School Cen-
ter (PS-8) unique to each of the RCAP Technical Assis-
tance Providers (Adam Bourque, Maggie Mahan, Melissa 
Melton, and Chris Wells) and to the respective classroom 
age groups.  

Passionate about ending plastics pollution and the  
damaging effects to lakes, rivers, and streams, Melton  
concentrates on this environmental message when in 
the classroom as it is the primary outdoor recreation 
of native Kentuckians in addition to the state’s reliance 
upon tourists visiting the waterways to boost the econ-
omy.  This message is effective with the mainstream of 
the student body making the correlation with dead fish 
and dying habitat they have seen while on the waters of 
Kentucky, with the plastics disposed of nearby.  Joining 
people around the world, RCAP staff were looking for-
ward to celebrating Earth Day 2020 50th Anniversary 
(1970-2020), focusing on this year’s annual theme of 
Climate Action with an emphasis on natural processes to 
restore the world’s ecosystems, but the COVID-19 Pan-
demic prevented in-person and onsite activities globally.

The Pandemic challenged RCAP staff to take ac-
tion and reach as many students in the Ambleside and 
Pineville communities that RCAP is serving this program 
year.  One school distributed environmental education 
Earth Day distribution items and supplies RCAP assem-
bled and provided with the Non-Traditional Instruction 
(NTI) student packets during the week of April 22, while 
the Bell Central School Center (PS – 5th grade) serving 
the Ambleside student/household population distrib-
uted these materials on Earth Day.  Bell Central School 
cafeteria staff and bus drivers delivered the Earth Day 
packets along with daily lunches provided to students 
at home.  

When exploring digital and virtual platforms for 
the Bell County 109 Board to reach a greater number 
of students in the rural area communities of Amble-
side, Frakes, and Pineville, RCAP staff discovered that 
the Bell County Solid Waste & Recycling Facebook page 
had originally been set up as a personal page and did 
not allow for following.  RCAP staff Bourque created a 
new Facebook page for the organization and provided 
designing assistance to modify their logo.  RCAP staff 
Bourque, Mahan, and Melton planned a week of infor-
mational and action content in observance of the 50th 

Anniversary for the new Facebook page. With copyright-
ed materials requiring permission to share content for 
download, this took staff several weeks of planning and 
development prior to Earth week. The Facebook content 
included Bourque making two videos on some ways to 
keep the planet healthy: reducing plastic use consump-
tion under COVID19 shelter-in-place conditions, avoid-
ing accidental littering, and identifying/preventing in-
festation of invasive plant species common to Kentucky 
(honeysuckle and winter creeper); Mahan posted crafts 
using common household items typically discarded like 
coffee filters and bathroom/towel paper rolls and tips 
for regrowing vegetables, like celery, in lieu of dispos-
al or composting; and Melton posted quotes, coloring/
activity pages for download, Earth Day Pledge to action, 
and an Earth Day cookie recipe. 

RCAP facilitated a utility-sponsored recycled/upcy-
cled materials yard art and robot contest for Bell Coun-
ty Solid Waste & Recycling.  The contest was open to 
four age groups including those ages seven and under, 
and adults ages 18 and over. Comments posted by par-
ticipating adults revealed the contest was a fun, educa-
tional activity that shelter-in-place parents could share 
with their children.  Contest winners received winners’ 
choice of gift cards redeemable online.

RCAP developed an employee interview sheet to 
glean information to share on the Facebook page as a 
‘Get to Know Your Solid Waste Recycling Staff’ and re-
vised the ‘Accepted Recyclable Materials’ handout to 
reflect the acceptance of additional recyclable plastics.  
This handout is the most utilized informational resource 
distributed at civic meetings, public events, and at the 
solid waste billing office and was included within each 
of the Earth Day packets distributed to students.  A 
Facebook announcement of the expanded acceptance of 
Plastics 4, 5, and 7 was also posted with a link to the 
Handout for download. Bell County Solid Waste & Re-
cycling posted these comments on their Facebook page 
April 24.  “. . . Thank you everybody that participated in 
Earth week! And a shoutout to Rural Community Assis-
tance Partnership (RCAP) for working with us to put this 
week all together!”

A letter written by Doug Hoskins, Bell County solid 
waste coordinator, states, “. . . the thing I would like to 
give a great round of applause to Melissa for; she knew 
as essential workers our staff would be exposed to the 
Covid-19 virus and she immediately sent facial masks 
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to protect our staff. This has inspired us to continue and 
stand in the necessary jobs of not only collecting and 
sorting recyclables, but also in the service to the coun-
ty of operating the transfer station. The masks helped 
us feel that we were protecting others and ourselves, as 
we preformed our daily duties. Each staff member from 
the secretary sitting in the office greeting the public to 
the transfer operator accepting people’s trash, to the 
recycle staff collecting and sorting the recyclables have 
benefited from these masks. And we hope and feel the 
public we have dealt with felt safer because of this kind-
ness. I understand these masks came from her counter-
part in Indiana and our heartfelt thanks goes out to that 
group. People like that stepping up to help keep our staff 
healthy and at work during these trying times makes 
you proud of our country that cannot be broken—only 
slowed briefly.”

Using the equipment inventory list Melton prepared, 
Bourque created Asset IDs and provided addresses to 
reference with recently collected GPS points of all the 
Bell County Solid Waste & Recycling assets. Bourque 
used this data to construct an online web map to pro-
vide residents the access of locating the nearest collec-
tion bin to their current location and report overflow/
need for servicing through digital Survey123 form in the 
web maps pop-ups. Bell County Solid Waste & Recycling 
utility customer service staff states, “After over 10 years 

people still say “I didn’t know there was a place to do 
that in Bell County.” We feel the effort that Adam and Me-
lissa have put out will increase awareness greatly since 
most people get their information for online searches.”  
To view the current map, search "Bell County Kentucky 
Recycling Map" at rcapnational.maps.arcgis.com. Bour-
que plans to use ArcHub applications to host this web 
map on a webpage in optimizing sharing data through 
better URL schemes.

James Hoskins, Bell County Recycling Center manag-
er and solid waste operator servicing Ambleside, Frakes, 
and Pineville said, “Thanks to Adam we now have a vir-
tual map that our people can use to locate the most con-
venient receptacle to them for recycling. We will also 
now have an easy option for people in the community to 
report that our bin is full and in need of servicing.  Far 
better than the paper map we had, and accessible to all.”

Bell County 109 Board’s partnerships with the 
schools and Pineville coupled with RCAP’s technical as-
sistance has yielded measurable results.  The concen-
trated efforts to expand services to meet the growing 
demand of enhanced solid waste and recycling needs of 
the smaller communities of Bell County including Amble-
side, Frakes, and Pineville have yielded a current year-
to-date total of 960 tons being recycled rather than land-
filled verses the total of 922.71 tons of recycled materials 
for the whole year of 2019. 
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Water loss management is an important issue for water 
utilities, especially for small systems, whose customers are 
more acutely affected by the cost of service increases caused 
by system inefficiencies. With aging infrastructure, drought, 
and other issues increasing water demand and the cost of 
production, states are beginning to adopt mandatory water 
management measures, such as requiring completion of a 
validated water audit.

A water audit is an inventory of all the uses of water in 
a system. By comparing the amount of water a utility pro-
duces to the amount of water it sells, the audit reveals how 
much water is “non-revenue” or “lost.”  Water audits classi-
fy the loss into “real” water loss, due to pipeline leaks, and 
“apparent” water loss, caused by improperly measured  
consumption and billing errors. Similar to energy audits, wa-
ter audits identify and quantify inefficiencies so that utilities 
may take corrective actions, which ultimately lead to cost 
savings and further system sustainability. 

However, water audit results are only as accurate as the 
data entered.  If there is reasonable confidence in the validity 
of the data used, the audit results can be an effective tool for 
water loss control and planning. The water audit validation is 
a standardized way of identifying, correcting, and communi-
cating inaccuracies in the water loss data and audit method-
ology.  The validation provides a measure of quality control, 
documents uncertainties, and improves confidence in the ac-
curacy of the water audit results (Andrews et al., 2017).

 
Beginning to evaluate non-revenue water

In 2016, Indiana Senate Bill 347 required water utilities 
to submit a completed water audit to the Indiana Finance Au-
thority (IFA). It would be the first step in the state’s concert-
ed effort to quantify the amount of non-revenue water pro-
duced annually. The information gathered would help guide 
decisions regarding the future of the state’s drinking water 
resources (Indiana Finance Authority, 2016).  

To facilitate compliance with the Senate Bill, IFA and 
partner organizations, including the Indiana Rural Com-
munity Assistance Program (IN-RCAP), offered a series of 

state-sponsored workshops across the state. The workshops 
included presentations on water loss management and on 
working with the required AWWA M36 Water Loss Audit 
Software. RCAP Technical Assistance Providers (TAPs) assist-
ed utilities as they completed their water loss audits during 
and after the workshops. It was the first time some systems 
had ever gathered water loss information. 

Data compiled from the audits in the resulting legislative 
report showed that in 2015, over 500 Indiana water utilities, 
small and large, produced over 50 billion gallons of water 
that did not generate revenue, resulting in a loss of 54.6 mil-
lion dollars (IFA, 2016, p. 17).

Setting standards for audit reliability
To further investigate the state’s non-revenue water, in 

2019 Senate Enrolled Act 4 obligated all metered water util-
ities to complete water loss audits on an annual basis. Addi-
tionally, in even-numbered years, the completed water audits 
are to be validated by a certified third-party Level 1 Water 
Audit Validator. The IFA will then compile the resulting data 
into a biennial report, to be given to the Indiana General As-
sembly (Indiana Finance Authority, 2020).

Indiana is now one of only three states in the United States 
to require certified third-party validation of water loss audits. 
Georgia, in 2010, was the first to require annual validated wa-
ter loss audits (GA SB 370, 2010).  In 2017, to address ongo-
ing water scarcity issues, the state of California followed suit 
(CA SB 555, 2015).  New Hampshire, Tennessee, Texas, Wash-
ington, and Wisconsin programs also incorporate AWWA’s 
water audit software, terminology, and/or methods in their 
water audit requirements, but the audits are not required 
to be validated by a certified third party (Jernigan, 2017). 

Creating the validation program
Before the validations could begin, the state would first 

have to develop a certification program for the validators. The 
task was given to the Indiana Finance Authority, which again 
partnered with water experts from a wide range of back-
grounds to see the program to fruition. The Indiana Section 
of the American Water Works Association led the new team, 
which included CA/NV AWWA-Certified Validators from M.E. 

Indiana addresses water loss 
with audit validation program
By Vicki Perry 
Indiana RCAP
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Simpson Co., Wessler Engineering, and the small-system-fo-
cused Indiana RCAP.

The resulting criteria for Indiana Certified Validators is 
as follows (State of Indiana, 2021):

1. Must have passed the Indiana Water Loss Audit  
Validator certification exam OR possess a valid water 
audit validator certificate from the CA-NV AWWA or be 
a Qualified Water Loss Auditor in the state of Georgia.

2. To renew their certification, Certified Validators  
will be required to complete two water loss audit  
validations and two hours of continuing education 
credits four years from the date of issuance or eight 
hours of continuing education credits four years from 
the date of issuance. 

An Indiana-specific Water Audit Guidance Manual and 
two trainings series were created. One training, geared to-
ward utility staff, covered the M36 Water Loss Audit Software 
and basic water loss calculations. The second training was 
devoted to validation of the audit data and a more in-depth 
look at the audit methodology in preparation for the certified 
validator exam. Previously-certified validators on the team 
also provided input on the certification exam. A plan was cre-
ated to ensure outreach to small systems for technical assis-
tance during and after the training events.

The first dual training sessions were held in late 2019. 
Certification exams were administered following each two-
and-a-half-day validation course. While the state was “shut 
down” due to a declared State of Emergency when the 
COVID-19 pandemic began, the team redeveloped the train-
ings to be delivered via a web-based training platform. The 
workshops eventually restarted in their new virtual form, 
and then transitioned to a hybrid in-person/ virtual format 
once pandemic restrictions were downgraded. 

The audit and validation workshops concluded in fall 
2020. Over the course of 14 sessions, 572 people attend-
ed the water audit training, representing approximately 
280 utilities. Additionally, 224 completed the audit val-
idation course. By the end of the training and exam series, 
there were 134 Indiana-certified water loss audit validators  
available to validate the audits of over 500 metered drinking 
water systems. Feedback from the sessions was positive. 

“The Water Loss Audit training was very beneficial for 
me,” Tom Knapke, Town of Marshall, Indiana’s operator. “The 
training received cleared up the definitions of the required 
information and also provided the reasons the information 
was needed and how it would be used. The validator train-
ing was good because it went further into the calculations 
and the reasoning used in the audit. The validator training 
was more than just to keep the information on the correct 
line, but to set a level so all audits, when completed, would 
be comparable.”

The next step would be helping all the utilities submit 
their validated audits before the deadline, which, due to the 
pandemic, was extended.

Providing assistance for small systems
During and after the training sessions concluded, Indi-

ana RCAP provided technical assistance to utilities working 
through their water audits, and to new validators tackling 
their first validations. A dedicated technical assistance phone 
line and email account were created. RCAP TAPs continue to 
work with small systems as they complete their audits and 
obtain validations. Outreach to small systems that have not 
responded is ongoing.

As a result, approximately 80% of the over 500 utilities 
have submitted a validated audit or are on track to do so by 
February 15, 2021. The Indiana Finance Authority’s legisla-
tive report on the state’s non-revenue water is due in June, 
2021.

The AWWA M36 Free Water Audit Software can be down-
loaded under the "Water Loss Control" section under the Re-
sources & Tools page at www.awwa.org.
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