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Can Old Technology
Be the Best Solution?

By Jim Lauria

Since the passage of the Safe Water
Drinking Act 30 years ago, the U.S. Environ-
mental Protection Agency (U.S. EPA) has
constantly evolved and updated its rules and
regulations pertaining to contaminant reduc-
tion and source water protection against a
host of specific microbial pathogens.

The latest addition, the Long Term 2
Surface Water Treatment Rule (LT2), deals
specifically with Cryptosporidium and other
microbial pathogens that are highly resis-
tant to traditional disinfection practices. Con-
cerns arise from the potential harm of the
pathogens as well as the impact of increased
levels of disinfection by-products (DBP).

LT2 was first proposed in 2000 and fi-
nalized two months ago. According to the
U.S. EPA the purpose of LT2 is to reduce
disease incidence associated with Crypto and
other disease-causing microorganisms in
drinking water. LT2 supplements existing
regulations by targeting additional Crypto
treatment requirements in higher risk sys-
tems. The rule also contains provisions to
reduce risks from uncovered finished water
storage facilities and to ensure that systems
maintain microbial protection as they take
steps to reduce the formation of DBPs. The
rule will apply to all systems that use sur-
face water or groundwater under the direct
influence of surface water.

In addition to LT2, the U.S. EPA guid-
ance with regard to Crypto and other micro-
bial pathogens is interconnected to its
guidance regarding the health impacts and
risks associated with DBPs that result from
microbial disinfection in drinking water. Is-
sued alongside the finalized LT2 rule, the
Stage 2 Disinfectants and DBPs Rule (Stage
2 DBP) is a set of interrelated regulations
that address risks from microbial pathogens
and disinfectants/DBPs. The Stage 2 DBP
focuses on public health protection by limit-
ing exposure to DBPs, specifically total
trihalomethanes (TTHM) and five haloacetic
acids (HAA5), which can form in water
through disinfectants used to control micro-
bial pathogens. This rule will apply to all
community water systems and nontransient
noncommunity water systems that add a pri-
mary or residual disinfectant other than ul-
traviolet (UV) light or deliver water that has
been disinfected by a primary or residual dis-
infectant other than UV.

For more information on LT2 and Stage
2 DBP, visit www.epa.gov/safewater/disinfec-
tion/
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Introduction
Judging by the amount of trade press

on the subject, Cryptosporidium is public
enemy number one when it comes to
water health. A Google search on this
parasitic single-celled organism yields
1.42 million listings. Further illustrating
its potential threat to human health, the
top two sponsored links on the search
page were from attorneys looking to rep-
resent victims of alleged infection involv-
ing Cryptosporidium (cryptosporidiosis).

Waterborne menace
Crypto is a waterborne protozoan

that lives in the feces of infected humans
and other mammals. The infectious form
of the parasite, known as an oocyst, has
a thick outer shell that allows it to sur-
vive outside the body for long periods of
time and makes it very resistant to chlo-
rine-based disinfectants.

Crypto can cause painful abdominal
cramping and profuse, watery diarrhea
that is often accompanied by fatigue, fe-
ver, nausea, vomiting, headaches and
loss of appetite. Symptoms normally last
from one to two weeks in healthy adults,
but may be more severe in the elderly,
pregnant women, children and
people with suppressed or
compromised immune sys-
tems such as those with diabe-
tes, patients undergoing cancer
treatment or organ transplants
and especially those infected
with HIV/AIDS.

Since being recognized as
a waterborne pathogen in the
mid-1980s, it is estimated that
over 500,000 people in the U.S.
have been infected, but since it

is difficult to detect, the Centers for Dis-
ease Control & Prevention (CDC) feels
many cases of cryptosporidiosis go un-
reported. In an outbreak in Milwaukee
in 1993, over 100 people died after being
infected from contaminated drinking
water. There is currently no drug that can
cure cryptosporidiosis.

Crypto has been identified as the
cause of recreational water illness (RWI)
in swimming pools and water parks with
over 10,000 people being infected in New
York, Georgia, Kansas and Florida over
the last several years. While the parasite
is usually ingested by swallowing con-
taminated water, there is speculation that
Crypto can be inhaled in the aerosolized
water droplets from a spray park.

Monitoring and removal
Monitoring levels of Crypto in swim-

ming pools and water parks is expensive,
time consuming and often unreliable.
Because it is highly resistant to chlorine,
the oocysts must be physically removed
from the water, making filtration an es-
sential step in water treatment. However,
because the Crypto oocysts are in the two-
to five-micron range, they will usually
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developed a mobile water purification
unit using DE and chlorine for the re-
moval of Entamoeba histolytica, a proto-
zoan parasite similar to Cryptosporidium
that was prevalent in the Pacific war
zone. Goodman Ball Inc., a military con-
tractor, improved upon this technology
through its pioneering work in the early
1990s to identify the most effective DE
grades for removal of Cryptosporidium.

At Goodman Ball’s direction, re-
search was conducted by the University
of Arizona with oversight by the U.S.
Navy and Marines which showed over
four-log removal (99.99 percent) using
medium flow rate grades with
permeabilities in the 1.20 D’Arcy range
rather than the fast flow rate grades (2.0-
3.0 D’Arcy range) typically used in swim-
ming pool applications.

Prior to this pioneering research,
even the U.S. Environmental Protection
Agency (U.S. EPA) did not differentiate
among various grades of DE according
to their removal efficiencies. Further lab
and pilot testing of these medium flow
rate grades was conducted in the late
1990s by Professor Jerry Ongerth from
the University of New South Wales, prov-
ing over six-log removal (99.9999 per-
cent) even at filtration rates double the
standard of one gpm/sq.ft. of filter area.

Specially designed precoat filters are
now under development that can utilize
this optimal grade of DE to capture the
greatest number of oocysts within the fil-
ter cake and inactivate them with a
steady dose of chlorine. With the popu-
larity of swimming as a recreational ac-
tivity, it is imperative that the best
available technology be used to keep
Cryptosporidium from infecting the gen-
eral public.
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pass through most pool sand and car-
tridge filters.

Standard diatomaceous earth (DE)
filters offer better removal rates, but since
the number of oocysts needed to cause
human infection is relatively low (inges-
tion of as few as two oocysts can cause
illness), the swimming pool DE grades
currently being used offer only partial
protection.

Diatomaceous earth, also known as
diatomite, is the sedimentary accumula-
tion of the microscopic, silica skeletons
of single-celled algae known as diatoms.
As one of the first forms of life on Earth,
diatoms today still exist as they did when
they inhabited the waters millions and
millions of years ago. These aquatic
plants are at the bottom of the food chain
for all forms of life on this planet. They
have the unique ability to take silica out
of the water and create intricate mineral
housings for themselves. There are over
10,000 varieties of diatoms and each one
builds a structure different in shape from
other varieties.

It is diatomite’s unique physical and
chemical properties that allow it to be
such a highly effective filtering media
in many applications. Its inertness in al-
most all liquids, its internal pore struc-
ture that provides high permeability and
its low bulk density all contribute to its
value as a filter aid in the clarification
step of most industrial, commercial and
environmental processes. Because the
DE structure is comprised almost en-
tirely of silica (an inorganic mineral)
there is a reduced risk of creating DBPs
like trihalomethanes when using it in
conjunction with chlorine for water pu-
rification.

During World War II, the U.S. Army
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