
By James McCarty, PhD
Environmental Quality Manager

Do you ever feel like your clothing is glowing? Perhaps Beaver Water District 
(BWD) can “shed some light” on the subject for you. 

This summer, the Environmental Quality Department at BWD has been getting 
familiar with optical brighteners. Optical brighteners are a fancy term for synthetic 
chemicals in laundry detergent. Most name-brand detergents contain them. Optical 
brighteners enhance the appearance of white and color fabrics in the presence of 
ultraviolet light. 
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Jarrod Phillips, Beaver Water District Environmental Technician, works to calibrate the fluorometer 
device that can measure optical brighteners in Beaver Lake. 



At this point you are probably won-
dering what optical brighteners have to 
do with drinking water or the water 
quality of Beaver Lake. While optical 
brighteners are not associated with any 
human health effects or environmental 
problems, they can be used as a sur-
rogate for wastewater.

So, this is how it works. When we 
wash our clothes, the used water from 
the washing machine, which contains 
detergents, goes into our sewer drains. 
This laundry wastewater either flows 
into a municipal sewer system to be 
treated by a wastewater treatment 
plant, or it goes into a neighborhood 
treatment system or home septic sys-
tem and drains into a septic leach field 
near the home. Properly functioning 
wastewater treatment systems will 
degrade most optical brighteners 
through exposure to light and oxygen, 
which given enough time breaks down 
the chemical structure.

This is the part where optical 
brighteners can be used as a surro-
gate. It is often very difficult to deter-
mine the source of a nutrient or patho-
gen problem within a body of water. 
Both can come from a variety of sourc-
es, including runoff from the land, wild-
life populations such as geese, live-
stock with access to water bodies, and 
human wastewater. 

Knowing this, you can see how, 
under the right conditions, we can tell if 
a nutrient or pathogen water quality 
problem in Beaver Lake is from human 
influence due to the presence of opti-
cal brighteners. By studying optical 
brighteners in the lake, BWD’s scien-
tists can determine areas where waste-
water may be short-circuiting the treat-
ment process and flowing directly into 
the lake, potentially adding nutrients 
and dangerous pathogens.

With this information in mind, BWD 
set out this past 
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Detergent with optical brighteners under normal light (left) and ultraviolet light (right).
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winter to build a device that could 
detect and measure optical brighteners 
within Beaver Lake. At the heart of the 
device is a fluorometer, which can 
measure the intensity of the specific 
light frequency given off by optical 
brighteners. The more intense the 
return, the higher the concentration of 
brighteners in the water. 

The device works by continuously 
pumping water through the fluorome-
ter, which also records the time and 
location of each measurement. We use 
a large boom arm with a suction hose 
attached to it to target shoreline areas 
of Beaver Lake that contain houses. 
This is where we hypothesize we are 
most likely to find optical brighteners 
due to failing septic systems.  

BWD plans to conduct optical 
brightener sampling several times each 

season for a period of a year or more. 
This will allow us to see fluctuations 
and patterns due to weather, water 
conditions, and even differences in 
occupancy of lake homes from sum-
mer to winter. 

While we are still working out the 
kinks in the equipment and our sam-
pling strategy, we have already seen 
some promising results. Some areas of 
the lake shoreline that we have sam-
pled with high density housing have 
indicated the presence of optical 
brighteners. However, these results are 
not conclusive just yet. We still have 
more testing and equipment calibration 
to do. At the end of the day, the goal is 
for this data to drive a livelier discus-
sion concerning the impacts of septic 
systems on Beaver Lake water quality 
and ways that we can reduce the risk 
of failing septic systems. After all, 
Beaver Lake is the water source for 
more than half a million people. 

Studying Beaver Lake’s water 
quality and taking steps to improve it 
just makes good sense, both from a 
health perspective and an economic 
perspective. The reality is that it costs 
more for BWD to purify contaminated 
water. That cost is passed on to BWD’s 
customer cities. (BWD is a wholesaler 
providing clean drinking water to 
Fayetteville, Springdale, Rogers, and 
Bentonville.) The cities pass the cost 
increases on to their customers.

But there’s good news on the hori-
zon. One of the more recent develop-
ments that has come out of a renewed 
interest in septic systems in Arkansas 
is a septic system remediation pro-
gram through the Arkansas Natural 
Resources Division (NRD). The NRD 
has approved over 

This is the fluorometer device that BWD scientists 
built to detect the presence of optical brighteners 
in Beaver Lake.
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$2.5 million to assist homeowners with 
failing septic systems in the Beaver 
Lake, Illinois, and Buffalo River water-
sheds. A combination of grants and 
zero percent interest loans are avail-
able to qualifying homeowners based 
on homeowner income. For more  
information about this program in the 
Beaver Lake Watershed, visit https://
www.ozarkswaterwatch.org/arseptic or call  
Ozarks Water Watch at (479) 866-7220.

By the way, BWD recommends an 

annual inspection of your septic sys-
tem, especially if you notice anything 
out of the ordinary, such as a wet spot 
in your septic leach field or sewer lines 
backing up into your home. This will 
help ensure your home’s wastewater 
system continues to function properly 
for many years. For more tips on best 
management practices for septic sys-
tems, see BWD’s Fact Sheet at https://
www.bwdh2o.org/wp-content/uploads/ 
2020/11/BWDseptic2.pdf.

Matthew Rich (left), Environmental Specialist, and Jarrod Phillips, Environmental Technician,  
conducting research on the presence of optical brighteners in Beaver Lake.
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https://www.ozarkswaterwatch.org/arseptic
https://www.bwdh2o.org/wp-content/uploads/
2020/11/BWDseptic2.pdf.
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2020/11/BWDseptic2.pdf.
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It has been said many times that tech-
nology can simplify our lives. I’m still on the 
fence about that. In fact, I personally believe 
that many technology advances have compli-
cated our lives, in part, because we are now 
so “connected.” Alexa and Google seem to 
always be listening. Our refrigerators can 
reorder items and have them shipped to our 
front door. Our doorbells let us know if any-
one approaches our homes and we can hold 
a conversation with those people … while 
away on vacation. And don’t get me started 
about social media!  In my lifetime, technolo-
gy advances have taken us from analog 
rotary-dial phones (with cords long enough to 
stretch into the next room, if you were lucky) 
and handwritten or typed correspondence to 
nanobots, artificial intelligence, and digital 
communication literally at the speed of light. 
All of these innovations have certainly impact-
ed our lives in positive ways. They offer us 
conveniences of online shopping and the 
ability to connect with friends, family, cowork-
ers, or clients almost anywhere in the world at 
any moment. They have provided advances 
in healthcare and medicine that have saved 
or improved the lives of millions. The list goes 
on and on. However, they have also brought 
about the burden of overwhelming amounts 
of information, the expectation of instant 
feedback and connectivity, and, for many, the 
loss of patience and thoughtfulness. 

In just the last few years, cybercrime 
activity has increased exponentially, with 
seemingly constant attempts to steal the data 
that is being collected about our daily rou-
tines, our preferences, and even our personal 
beliefs. On the business and corporate front, 
the daily struggle has recently come to the 

forefront in the news. The recent ransomware 
attack on Colonial Pipeline and the control-
system security breach at the Oldsmar, 
Florida, water treatment facility has brought 
our “connectedness” into question. 

At Beaver Water District, innovation and 
advances in technology are increasingly at 
the forefront of everything we do. One of the 
more recent technology advancements that 
we are utilizing at the District provides a pro-
file of multiple water quality parameters 
throughout the raw water column at our 
intakes, supporting greater levels of analysis 
and correlation of water quality changes with 
potential treatment process changes. In addi-
tion, as detailed in this edition of The Source, 
Dr. James McCarty provides us with an in-
depth look at technology that allows for the 
detection of optical brighteners in our source 
water. Of course, all of this means more data 
to analyze and more information to process. 
But it also means a greater connectedness to 
our water source and a greater ability to rec-
ognize and respond to treatment challenges. 
Technology changes and innovation certainly 
have a direct impact, some positive and 
some negative, on the cost to provide clean, 
safe drinking water and the increasingly criti-
cal issue of affordability in the water industry 
across the country.

How we choose to approach new tech-
nologies and innovation is up to us, but make 
no mistake, we will all be impacted by it. 
These “proven” technologies were around 
long before Google and Alexa, but we are 
also embracing what the future might bring 
us. Now, step away from that computer, turn 
off that phone, find a quiet spot surrounded 
by nature … and disconnect!

MESSAGE 
FROM THE CEO M. Lane Crider P.E., LEED AP

Connected or Disconnected?  Connected or Disconnected?  
The Impact of Technology and InnovationThe Impact of Technology and Innovation



Kevan Inboden, P.E., of Jonesboro, 
will join Beaver Water District on Jan. 3, 
2022, as Chief Operating Officer. 
Inboden comes to BWD from City Water 
and Light in Jonesboro, where he has 
spent 29 years, beginning as an 
Engineer in 1992, serving as Operations 
Administrator, and currently serving as 
Special Projects Administrator.

“I’m excited to have Kevan joining 
our team here at Beaver Water District,” 
said Lane Crider, CEO. “He brings his 
extensive background and core 
strengths in water treatment, electricity 
generation, engineering design, waste-
water treatment, large capital project 
management, finance, government 
development and economic develop-
ment. There’s no question he’s the right 
person at the right time for the District.”
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Kevan Inboden, P.E., to Join Beaver  
Water District as Chief Operating Officer

Mission
To sustainably provide our  

customers with safe, economical drinking water.

Vision 
Beaver Water District will support the quality of life and 

economic growth of Northwest Arkansas by preserving the 
quality of our drinking water source, Beaver Lake. We will 
promote public confidence through education and outreach, 

and we will cultivate an environment of integrity, excellence, 
trust, and respect for our employees and our customers.
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Committed Volunteers Show Up For  
Beaver Lake Watershed Cleanups & Events

For well over 15 years, thousands of 
volunteers from northwest Arkansas have 
stepped up to the table again and again 
to clean up rivers and streams that flow 
to the major water supply for our region, 
which is Beaver Lake. 

More than 60 volunteers picked up a 
grand total of 2,480 pounds of trash from 
a combined eight-mile stretch of the river 
during the 16th Annual West Fork of the 
White River Cleanup, held on May 15.

The Annual War Eagle Appreciation 

Day Cleanup, held on June 5, attracted 
two crews of volunteers who picked up 
trash from Highway 45 to Gar Hole and 
from the Old Highway 412 bridge to the 
Withrow Springs State Park take out. 

Beaver Water District, along with 
other partners, has been at the forefront 
to found and continue some of these 
annual events. Why? Because the clean-
er Beaver Lake is, the less it costs to 
purify the water for drinking. That cost 
savings makes its way to you, the cus-
tomer who turns on the faucet at your 
home or business. A clean Beaver Lake 
also contributes to the quality of life, 
health, welfare, and economic wellbeing 
of NWA, which collectively has more than 
a half a million residents these days. To 
find out about upcoming cleanups and 
other events and activities that protect 
and preserve Beaver Lake and its water-
shed, here are a few places to start: 
Beaver Watershed Alliance, Ozarks 
Water Watch, Watershed Conservation 
Resource Center, and Northwest 
Arkansas Land Trust.
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