RE-Ox" Restores Consistent Water Quality
and Chlorine Residuals Flowing in
Red Water Prone Public Water System

Jasper County PWSD No. 2
Webb City, Missouri
George Heisten, Operator

Background:

Jasper County PWSD #2 serves 1,241 customers in south-
west Missouri, and covers 120 square miles with 400 miles
of various types and sizes of pipe. The system started in
1978 and is served by two wells. Analysis by the Missouri
Department of Natural Resources (DNR) during May
and June 2007 revealed iron in the water at .9 ppm.
Combined system water total dissolved solids were 598,
total alkalinity 254 ppm, and 7.29 pH. Jasper County
PWSD’s monthly demand averages approximately 8.4 mil-
lion gallons.

Issues:

Jasper County PWSD #2 started using poly-phosphates on
the recommendation of the Missouri DNR approximately
25 years ago. During spring 2006, phosphates were
dosed at 2 ppm resulting in system demand of 2.2 ppm of
chlorine to obtain residuals of 0-.5 ppm in the system.

Over the previous 25 years, periodic red water incidents
occurred and were increasing to a point that PWSD #2
retained George Heisten, an experienced engineer and
licensed operator, to investigate the causes and make
remediation recommendations.

Heisten believed that periodic red water discharges were
related to sequestered iron in the distribution system.
Inspection of various pipe sections revealed 17-2" of accu-
mulated iron deposits resting in the bottoms of pipes,
material that was finally determined to be the source of the
periodic red water incidents (see photo 1). During periods
of high use or operator flushing, these deposits were
dislodged and entered the system stream. Consequently
customers would notice red water discharging into their
homes, causing significant influx of customer complaints
and satisfaction issues that consumed most board meetings.

RE-Ox is a registered trademark of RE-Ox LLC

Remedy:

In October 2006, Mr. Heisten, while attending a Missouri
Rural Water Association conference, also attended a pres-
entation about RE-Ox®, a neutral-pH, non-hazardous
bleach that works at ambient pH as a calcium carbonate
control, and how it was successfully being used to clean
water distribution systems. Heisten believed that removal
of the iron deposits, a task repeated flushing could not
accomplish in PWSD #2, would reduce red water incidents
and restore and maintain consistent chlorine residuals.

After preliminary discussions with Missouri DNR about
RE-Ox, including a presentation to the board, an approval
was granted on June 22, 2007, to start RE-Ox as a trial
treatment. Heisten was required to submit a flushing
schedule to Missouri DNR. Coincident to field use of
RE-Ox, intense discussions occurred with customers, mem-
bers of the board, and various experts about suspending
the use of phosphates during the trial or using RE-Ox si-
multaneously with phosphates. RE-Ox representatives
believed that the desired results would be achieved in
either case.

The PWSD #2 board decided to discontinue phosphates
while RE-Ox cleaned the system. Mr. Heisten believed that
a more aggressive dosing program would be appropriate
to shorten the cleaning cycle with a vision of eliminating
the inevitable exchange of complaints regarding water
quality that consumed valuable board meeting agendas.
This decision is credited with shortening the cleaning
process to three months.

Initial Cleaning Phase:

On June 23, 2007, PWSD #2 began dosing RE-Ox at 1
gallon of RE-Ox to 35,000 gallons of water or about .2
ppm free chlorine over regular chlorine levels of 2 ppm.
Flushing began at 12 stations per day with over 300
flushes being conducted each month. During the initial 10
days, red water was flushed from sections of the system
that normally flushed “good” water.

Flushing averaged 144 hours per month for the first 2.5
months using approximately 561,000 gallons per month.
Prior to RE-Ox, in an attempt to address water quality
complaints, flushing was performed at six primary sta-
tions per week, with other locations on an as-needed ba-
sis to address customer complaints. Once flushing be-
gan with RE-Ox, Heisten observed “globs” of iron in
discharged water, replaced later with iron “strands.” During
this initial flushing phase, a “chlorine residual bounce,” or
significant swings in residual levels, was observed, vary-
ing greatly at each sampling site. This was attributed to
periodic release of material into the water.
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Results after Initial Cleaning:

Within 2 1/2 months of the cleaning process, Heisten no-
ticed significant visual water quality improvement. Instead of
dark brown water and noticeable iron particulates, water
produced by flushing was lighter shades of orange (see
photo 2).

By month three, water color was only imperceptibly affected
by minute iron fines, significantly smaller than previously
produced in “clear” water samples prior to RE-Ox treat-
ment (see photo 3). At that point dosing was reduced to
a maintenance level of 1 gallon of RE-Ox to 80,000 gal-
lons of water.

During months 3-6 of RE-Ox treatment, inspection of
pipes revealed that iron deposits observed pre-treatment,
believed to be the source of red water, either were com-
pletely removed and all pipes were clear or retained a
minor light brown coating where the previous material
used to be. Subsequent inspections have shown no return
of accumulated iron material. In Mr. Heisten’s opinion,
poly-phosphates had sequestered iron in the pipes over
25 years, and RE-Ox had subsequently cleaned all accu-
mulated iron from the system.

For more information, contact:

RE-Ox-
Phone: 913.583.9916

Fax: 913.662-7130
Website: www.re-ox.com

Form #CH106-10708

EPA Reg. No. 74321-2

As of January 2008, following the fifth and sixth month of
treatment with RE-Ox, flushing is reduced significantly
and simply consists of two stations once per week and
three stations once per month (see photo 4). By comparison,
prior to treatment, flushing was conducted 10 hours per
day verses post treatment of 8 hours per month, resulting
in a net water savings of an estimated 450,000 gallons
(about 5%) per month. Expense reduction from these sav-
ings, in addition, reduced cost of labor involved with
flushing, offsets the entire cost of RE-Ox.

Conclusions:

Jasper County PWSD #2 residuals have stabilized. Pre-
treatment required 2.2 ppm of chlorine to obtain 0.0 to
0.5 ppm residual. Post treatment, with the system mi-
grated to maintenance dosages of the RE-Ox, only 1.1
ppm is maintaining 0.8 ppm average throughout the
system.

RE-Ox played an integral part of cleaning and removing
iron deposits in the Jasper County PWSD #2 distribution
system, the cause of periodic red water incidents and low
chlorine residuals. Post treatment - even with an average
of .3 ppm of iron - RE-Ox reduced any requirement for
excessive flushing, thus saving water, producing a higher
quality of water, and dropping customer complaints to
normal and customary operational issues.

Averaging 8.4 million gallons per month for 6 months,
the system used 600 gallons of RE-Ox. Maintenance dos-
ing is continuing at 100 gallons of RE-Ox per month.

(Compare photo 5 to photo 1 - the same hydrant prior to
RE-Ox treatment.)
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Jasper Co. PWSD #2 Legend:
Webb City, Missouri

A Flushed twice each week

System Map (No Scale)
B Flushed once each week
® Flushed once each month
* Fire Hydrant
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