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for coliform bacteria!

2nd Edition



Finally, a new product designed for the Ground Water Industry,
which provides one time cleaning of wells for coliform!

* 200 times more effective than chlorine

* no more premixing for pH control with ChloraPal, vinegar, or acids to control pH
+ dispersant adds to breaking down anaerobic debris

* no chemical residual to plug wells, as with granular, calcium hypochlorite

+ easy mixing, even in cold water

* no storage problems or off gassing creating corrosive fumes

+ no shelf life issues so effectiveness is not lost during storage

* no oxidizer label so ships Class 55 without hazardous labels

- priced competively with chlorine.

| Certified to NSFIANSI 60 |

Do not use on iron bacteria, odors in wells, and E. coli as may not be effective.

See our brochures, “Understanding Your Well Problems™ for field
diagnosis or “Cleaning Wells & Pipelines” for long term treatment of iron bactera.

Both are available on our web site under Literature. You may call your local
distributor or E mail Design Water for more information.



Introduction to Disinfection

Chlorine has been used in the Groundwater Industry for years without really understanding the true
effectiveness, or the physical process of one time treatment of wells or pipelines. In the U.5., the
industry averages approximately a 70% successful chlorination rate in new wells without understanding
why or even if there was a bacteria problem in the first place. When failures occur, more chlorine is
generally used, thinking more is better. When multiple failures occur, even more chlorine is used,
often unsuccessful. When all else fails, constant chlorine injection, ultra violet light systems, or in
some cases, the well is abandoned without really understanding the problem.

There are many factors involved in obtaining coliform free samples,
* pH of the natural water that effects biocidal vs oxidative properties of standard chlorine

* placement of chlorine during chlorination

* movement of chlorine during chlorination to increase contact potential

* physical problems in new wells including grout failures, casing that isn’t seated, or vertical
fractures in hard rock formations, all allowing a continued source of bacteria into the well

= physical problems in older wells such as corrosion te steel casing allowing continuous bacteria

* mineral or slime deposits in older wells that can hide coliform bacteria

* mproper sampling and handling of samples, even in laboratories

* |ack of identification of bacteria that can be health concerns, yet cause false “Present” tests

L]

proper development of new wells prior to chlorination to increase well efficiency and remove
debris (bentonite or drill cuttings) that can actually hide coliform in the formation

The Basics of Bacteria in Groundwater

Coliform bacteria is the most common concern for health issues in groundwater. There are more
dangerous hut less frequent problems with fecal coliform, E. coll, Opportunistic Pathogens (OP), and
even viruses. These require more specific identification, often done by a microbiologist. We need to
understand all issues in groundwater to be successful.

Heterotrophic bacteria. First of all, most bacteria in groundwater are not harmful to humans, in fact
are helpful. Heterotrophic or scmetimes referred to as background or congruent bacteria are commaon
sail organisms that are naturally occurring in the environment (soil and water). They are present in
every well and are often the bacteria that present physical problems with slime formation and some
odors. Laboratories can identify and count these organisms. They are counted in colonies per milliliter
(colonies/ml) and identified as any number of families with a variety of physical characteristics. These
counts are called Heterotrophic Plate Count (HPC) or Standard Plate Count. A few of the more common
families are Pseudomonas, Acinetobacter, Bacillus, and Flavobacter.

Normal aquifers will have counts in the single digit to medium double digit (1-60 colonies/ml)
numbers. We can not expect groundwater to be sterile and we should not, as these bacteria are generally
beneficial to humans. It may be critical to understand the severity of any problem, what other factors
may exist in the well, and if the problem is in fact, in the well to effectively provide solutions. When
HPC numbers rise above 200 colonies/ml, you can expect some bacterial growth (slime) that may
impede the normal chlorination process. This growth can happen within weeks of drilling a new well.
This growth can occur if the well is either stagnant or active from pumping.



Coliform

This is the most frequent health concern in groundwater,
however coliform can be found naturally throughout the
environment. In small numbers, they are not harmful
nor do they present any health risk to humans. They
have been traditionally used as “indicator bacteria” as
other, more harmful bacteria may be present. In the
past, testing for E. cofi (fecal coliform) was expensive
hut coliform testing was easy, cheap, and readily
available. Years ago, most states allowed low numbers
of coliform bacteria (< 5 colonies/ 100 ml) to he
present and considered safe samples as long as there was
no E. coli present. Today the requirement for coliform
is zero. There are simple test kits available that are
very accurate and convenient. These tests show only
“Present” aor “Absent” for coliform. That is acceptable
if the results are negative {Absent) but does not allow any understanding of severity if the results show
“Present”. Laboratories can count coliform by using MPN (Most Probable Number) or the SimPlate™
system to understand counts of coliform. This can be beneficial in understanding the location and
severity of a problem. If counts remain high in “Timed Tests”, suspect an cutside contamination source.
See “Timed Tests” an Page & for more information.

Fig. 1

E. cofi, fecal coliform

You don't often find these organisms in water wells unless
there is a source of contamination. These bacteria reguire
a warm bodied source to survive. Presence in a well may
indicate a temporary contamination of the well due to
inadeguate surface protection, contamination during
maintenance, inadequate grout or seal around a well
casing, a broken well casing or pipeline, or a local source
of contamination (sewer). DO NOT automatically
chlorinate a well or piping system without understanding
the source. If you don't understand the source and remove
it, chlerination will likely fail. Physically inspect the
surface area for potential sources of contamination. If
nothing is evident, air lift the well frem the very bottom
to remove a potential scurce and then chlorinate. A well
video is often helpful in new wells Older wells may require wire brushing and to airlift debris prior
to a video.. If the problem remains, use “Timed Tests”. See Page 6.

Fig. 2

Opportunistic pathogens (OP)

There are several families of bacteria that can be Tound in aquifers or contamination sources that are
consideraed Opportunistic Pathogens. These bacteria can cause health issues in people with reduced
immune deficiencies, the elderly, or infants. Some of the symptoms may include diarrhea, vomiting, etc.
These are often Gram Negative bacteria which means the cell walls are very thick consisting of many
structures and a large percentage are pathogens. Maost of these will cause a “Present” on coliform test
kits and can present more health issues to humans than coliform. We recommend doing “Timed Tests”
(See Page &) to determine whether the presence of these organisms is only within the borehole of the
well, a physical failure in the well, or present in the entire aguifer as a natural scil crganism. The
maore commaon are Pseudomonas aeruginosa, Aeormonas hydrophila, and any of the Citrobacter or
Enterchacter species.

2




































"#! $%o#
I"#l $%# I"#l $




