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north elevator site




BN WASTEWATER

PROTECTING CONCRETE WASTEWATER SYSTEMS
AGAINST MICROBIAL INDUGED CORROSION

By Dave Ross

any wastewater collection and

treatment structures are in need

of repair or replacement because

they have lost structural integ-
rity due to microbial induced corrosion
(MIC) and other forms of physical and
chemical attack. The breakdown of waste-
water infrastructure allows increased infil-
tration of runoff and groundwater and
allows the leakage of wastewater into the
environment along deteriorated convey-
ance systems and via overflows at treat-
ment facilities.

Microbial induced corrosion is a
complex bacterial process involving
sulfate-reducing bacteria that generate
hydrogen sulfide (H,S) gas in the waste
flow of sewer systems. This gas is released
from the wastewater flow in areas of
increased turbulence such as manholes,
lift stations and head works. It then dis-
solves in the moisture and slime layer
coating the concrete walls of these struc-
tures and is metabolized by Thiobacillus
bacteria into sulfuric acid. Different spe-
cies of Thiobacillus produce progressively
stronger sulfuric acid that eventually can
destroy unprotected concrete.

CONCRETE PROTECTION METHODS

With so much replacement and repair
work on the books, owners and specifi-
ers are challenged to find ways to pre-
vent deterioration from reoccurring,
and to protect against MIC using mod-
ern construction methods.

While there are many approaches to
providing MIC protection, there are
limitations for each that need to be con-
sidered. Solutions for the repair or pre-
vention of MIC damage include repair
mortars, corrosion-resistant coatings
and inserts, cured-in-place pipe relining,
antimicrobial concrete additives and
waste stream chemical treatments.

ENHANCING CONCRETE DURABILITY
There are various ways to increase the
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Xypex Megamix Il with Bio-San repair mortar combines crystalline waterproofing with bioactive
mineral solids.

resistance of concrete to acids and other
forms of chemical attack. Diffusion or
penetration of aggressive substances
into concrete through interconnected
capillary pores and cracks can lead to
degradation and deterioration of the
structure. Depending on the nature of
the diffusive substances, they can attack
concrete or its steel reinforcement. By
blocking the pores and healing cracks,
the mass-transfer rate into the concrete
can be decreased, thereby enhancing the
concrete’s durability and the longevity of
the structure’s service life.

Traditional means for improving the
durability of concrete are through reduc-
tion of the water/cement ratio and by
increasing the moist curing time. Another
way to increase concrete durability is
through the partial replacement of Port-
land cement with supplementary cemen-
titious materials such as fly ash, ground
granulated blast furnace slag and silica
fume.

CRYSTALLINE WATERPROOFING
Another time proven method of increas-

ing the durability of concrete structures is

through the use of crystalline waterproof-

ing technology. This technology can be
used as an admixture to protect new con-
crete, as a cementitious coating for repairs,
or as a protective preemptive treatment.

Crystalline waterproofing technology
reduces permeability and increases dura-
bility of concrete by filling and plugging
pores, capillaries and micro-cracks with a
non-soluble, resistant crystalline forma-
tion. This form of waterproofing technol-
ogy reacts with the byproducts of cement
hydration to plug the pores, capillary
tracts and micro-cracks with a crystal-
line formation. Infiltration and diffusion
of liquids is significantly reduced, which
protects concrete from the effects of acid,
sulfate and chloride attack.

PROTECTING CAST-IN-PLACE
CONCRETE

One private ski club is expanding its
facilities with the construction of 13
new, larger cabins as well as a 43-unit
employee village. Wastewater treatment
for the expansion project will be pro-
vided by a municipal wastewater plant by
means of a gravity sewer extension to the
facility. It includes a 200 mm PVC collec-
tion line that will gravity feed to a 4.2 m
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Crystalline formation completely fills concrete pores (left). Hydrostatic testing of the lift station was successful on first attempt (right).

high lift station buried below grade.

The design for the new sewer lift sta-
tion includes protection from MIC via
crystalline waterproofing technology
from Xypex Chemical Corp. “When you
are designing a lift station for sewage the
key question is how can we do this so
that it will hopefully last forever, particu-

larly knowing that it will be cast-in-place
concrete that will be subject to a hostile
H,S environment and varying pH levels,’
notes design engineer Paul Rutledge, of
Sopris Engineering LLC.

The cast-in-place lift station required
approximately 32 m® of ready-mix con-
crete. The concrete was treated with

Xypex Bio-San C500 admixture, a pow-
dered product that combines crystalline
waterproofing with a mineral-based anti-
microbial that kills the Thiobacillus group
of bacteria species responsible for MIC.
The antimicrobial component in Bio-San
works indefinitely to destroy harmful bac-
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teria at the cellular level.

“Before we knew about concrete admix-
tures like Xypex,” Rutledge continues, “we
would have specified an epoxy or some
other coating for a lift station or man-
hole where we needed extra protection.
With Xypex waterproofing with antimi-
crobial, the protection becomes an inher-
ent part of the structure. It not only heals
cracks and stops leakage, it inhibits slime
growth”

LONG-LASTING REPAIRS POSSIBLE

One city, with a population of about
8,000 residents, has a wastewater system
composed of 90 km of collection lines
ranging in size from 150 mm to 600 mm,
three lift stations, one main pumping
station and treatment lagoons.

The city completed a new main lift
station in early 2011 to replace a preex-
isting lift station that had reached the
end of its useful life. Unfortunately, the
new lift station has experienced acceler-
ated corrosion due to high levels of H,S
gas. MIC has eroded the interior of the

lift station to the extent that up to 50
mm of concrete could be easily scraped
off, particularly in the wet well.
According to project manager Adam
Teunissen, of JVA, Inc., “the original
structure is less than 10 years old, yet
it is experiencing a very rapid corro-
sion rate. We have recommended that
the surface damage within the lift sta-
tion be repaired with Xypex Megamix
II with Bio-San. It is a new repair mor-

tar designed specifically for situations
where MIC is involved. We also plan to
reduce levels of H,S gas in the system by
introducing biocide at different points
in the wastewater stream.”

Part of the post-repair monitoring
program will be to mount treated and
untreated concrete cylinders inside the
wet well area and check them period-
ically to measure the effectiveness of
Megamix II with Bio-San.

Xypex Megamix II with Bio-San repair
mortar combines crystalline waterproof-
ing with bioactive mineral solids. The
product can be used to resurface and

waterproof deteriorated concrete, provid-
ing resistance to acids, sulfates and chlo-
rides, as well as limit MIC development.

This will not be the first time that
the product was evaluated in such a
“hot” H,S environment. In an indepen-
dent study of the antimicrobial effect of
Xypex Bio-San C500, the active ingredi-
ent was added at 1% by weight of Port-
land cement mortar and compared to
untreated control samples.

Sample cylinders were suspended in a
wastewater facility that was chosen due
to elevated levels of H,S (about 50 ppm)
over a period of 10 years. Exposure trials
showed that treated samples had nine
times less concrete mass loss compared
to the untreated control samples. Bacte-
rial concentration on the treated sam-
ples was minimal, even after 10 years of
exposure. W

Dave Ross is with Xypex Chemical
Corp. For more information, visit
www.xypex.com




Antimicrobial Crystalline
Technology

Xypex Bio-San C500 is a uniquely designed admixture for integral, long-term
protection of concrete in harsh sewage conditions with high levels of H,S that cause
microbial induced corrosion. Bio-San C500 combines potent antimicrobial protection
along with the unique crystalline technology of the Xypex Admix C-Series. Bio-San
€500 prevents microbial induced corrosion, stops infiltration/exfiltration of water,
and provides acid and sulphate resistance, significantly extending the service life
of concrete sewage collection systems and waste water infrastructure.

Concrete Xypex Crystallization Xypex Crystallization
(Untreated) (Initiated) (Mature)

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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