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Substances in drinking water sources that were previously unmonitored or undetected have

given rise to new levels of caution and concern. Though these “contaminants of emerging 

concern” (or CECs) remain unregulated by the U.S. Environmental Protection Agency, the 

public’s growing awareness of CECs has increased concern among water purveyors and 

consumers alike. In this case study, United Water addresses the concerns raised

by CECs from blue-green algae blooms by implementing a

new Monitoring, Management and Treatment

Plan to reduce the likelihood and mag-

nitude of these blooms.

A Proactive Approach to Managing   

Blue-green algae are common to many reservoirs and river systems, and are characterized
by the bright green sheen they produce or the green water bodies that they infest.
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These contaminants remain unregulated by the
U.S. Environmental Protection Agency (EPA). While
EPA has established a mechanism for detecting
and evaluating unregulated contaminants (i.e., the
Unregulated Contaminant Monitoring Rule,
http://water.epa.gov/lawsregs/rulesregs/sdwa/
ucmr/), and some states have additional guidelines
for the management of cyanotoxins, there is 
currently no Safe Drinking Water Act requirement
for these CECs. Thus, water purveyors are not 
required to analyze or monitor their presence. Until
safe drinking water limits are promulgated, water
suppliers may or may not choose to monitor their
water supplies for these compounds.

Cyanotoxins, a group of chemical compounds 
released by blue-green algae (mostly during the
summer months), are contaminants of emerging
concern (CECs) that may have adverse health 
effects on both humans and animals. Subsequently,
alarms have been raised in communities that are
served by surface water sources. Blue-green algae
are common to many reservoirs and river systems,
and are characterized by the bright green sheen
they produce or the green water bodies that they
infest. These algae or “cyanobacteria,” are actually
a form of photosynthetic bacteria, an ancient cate-
gory of organisms that are well adapted to their
environments. As such, they are very persistent,
costly to treat, and can pose health hazards.

by Keith Cartnick

Keith Cartnick is senior
director of water quality
and compliance for 
United Water. E-mail: 
Keith.Cartnick@
UnitedWater.com.

   Emerging Contaminants in Drinking Water
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In July 2012, an unusually warm spring, combined
with higher-than-normal concentrations of nutri-
ents, particularly phosphorus, produced ideal con-
ditions for the algae to proliferate. And proliferate
they did. Soon, various forms of algae clogged 
filters at the water treatment plant, produced taste
and odor compounds, increased treatment costs,
and elevated public concern over the potential
health effects of cyanotoxins.

Despite the lack of federal regulations, United
Water proceeded to conduct its own analysis of
algae presence, and determined that, while the 
levels of blue-green algae were not extraordinary,
it was time to take action and calm customers’ fears.

The MMT Plan: A Strategy to Prevent, 
Mitigate, and Treat Harmful Algae Blooms
United Water addressed concerns raised by 
cyanotoxins from blue-green algae blooms by 
implementing a Monitoring, Management and
Treatment (MMT) Plan to reduce the likelihood
and magnitude of these blooms, and to effectively
treat the water, should a bloom occur. The plan is
composed of three key components:

! Monitoring – Collect site-specific data in the
reservoir to assess and respond to conditions
in a more effective manner.

@ Management – Implement both in-lake and
watershed-based measures to improve the
overall water quality of the reservoir.

There are known adverse health effects associated
with increased levels of cyanotoxins. These con-
taminants are thought to be capable of producing
compounds that are hepatotoxic (affect the liver),
neurotoxic (affect the nervous system), and acutely
dermatotoxic (affect the skin). As such, some 
states have implemented very active programs
to educate consumers. However, the U.S. fed-
eral government has not yet established regula-
tions to specify monitoring requirements for public
water systems nor has it developed standards for
safe drinking water limits.

The result can be an unfortunate misinterpretation
and exaggeration in print and electronic media 
regarding the nature and extent of the problem.
At least one aspect often reported by the media is
certainly valid: Harmful algae blooms appear to be
on the rise as the result of changing weather patterns.
That is precisely why it behooves water suppliers
to protect their drinking water sources in a pro-
active manner.

Case Study: 
Lambertville, New Jersey
The Lambertville Reservoir, located in a small com-
munity on the western edge of Central New Jersey
along the Delaware River, is a drinking water
source treated at the nearby Lambertville Water
Treatment Facility. The facility produces drinking
water for approximately 2,000 residential and 
commercial customers.

Webinar: Getting the Most from Every Drop – The Latest Developments in Water Recycling
Sponsored by A&WMA and AIChE
Thursday, April 24, 2014; 1:00-2:30 p.m. Eastern 

As continued population growth, increasing urban density, and varying climate place heavy burdens on our nation’s water supplies, water
agencies, industry, and policy-makers are examining innovative ways to stretch water supplies and to provide reliability and redundancy in
their supply portfolio. As such, many water agencies in the United States and around the world have been increasing the reuse of municipal
wastewater to help meet growth demands.

Water recycling is not new, and has been used for many years for irrigation as an offset to drinking water supplies. In more recent years, 
advances in technology have enabled higher levels of water quality to be produced from wastewater that are reliable and economical. This
has paved the way for increased opportunities for water recycling both in industry and for municipalities, including potable reuse.

This webinar will cover water recycling in the United States and around the world, and provide an update on the state of the technology 
including specific case studies.

Cost: $99.00 members; $149 nonmembers

Register online at www.awma.org

Focus on Water...
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# Treatment – Develop a proactive treatment
strategy for the reservoir and implement ad-
ditional control measures at the water treat-
ment facility to remove algae toxins from the
drinking water.

Monitoring: An improved monitoring plan, with
additional parameters, was implemented. Thirty-one
reservoir-monitoring events were scheduled for
February through November 2013. During that
time, United Water collected a variety of water
quality data, including temperature, dissolved 
oxygen, pH, conductivity, water clarity, nutrients 
(nitrogen/phosphorus), suspended solids, chloro-
phyll a, and plankton levels.

Although it may seem unnecessary to begin mon-
itoring as early as February, these early monitoring
events allowed United Water to treat the water 
before the bloom got out of control. In fact, data 
indicated that a strategic treatment of the lake
should be conducted as early as April 2013.

Additionally, United Water collected and analyzed

water samples to detect and measure levels of
geosmin and methylisoborneol (MIB), two com-
pounds commonly to blame for off-putting taste
and odor occurring in drinking water. In the 
absence of U.S. regulatory guidance, United Water
adopted World Health Organization (WHO) “trig-
ger” levels of blue-green algae (in terms of cell
counts) to commence monitoring of cyanotoxins.

United Water’s vigilance and algae management
paid off. In 2013, monitoring results indicated very
moderate levels of phosphate in the water (0.03 to
0.04 mg/L) and high densities of “good” algae
throughout the growing season. In spring 2013,
the dominant groups were relatively innocuous
forms, including chrysophytes (golden algae), 
diatoms (the most common types of phytoplankton),
and green algae. In summer 2013, elevated levels
of blue-green algae were not a concern.

Management: United Water took several success-
ful steps to manage algae growth in 2013. These 
included the installation of a de-stratification aera-
tion system in the reservoir in March 2013. The

United Water performed a
bathymetric assessment of
the Lambertville Reservoir 
to identify the shallow and 
deep areas of the lake.
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system was effective in reducing algae levels by
maintaining measurable amounts of dissolved 
oxygen throughout the water column over the
summer season, and by reducing the release of
phosphorous from bottom sediment, which could
have fueled algae growth.

United Water took other steps as well. It performed
a bathymetric assessment of the reservoir bottom
to identify the shallow and deep areas of the lake;
created a hydrologic accounting system to deter-
mine how much water is entering and leaving the
reservoir, which helps to determine nutrient 
detention time and water exchange rates; and 
developed a process for detecting and mitigating
levels of nutrients that encourage algae growth,
particularly phosphorous.

Future management tools in the Lambertville
Reservoir and elsewhere may include the use of
aluminum sulfate applications to remove phos-
phorous; the creation of floating wetland islands to
attract algae grazers, such as zooplankton; and the
stocking of smaller fish that eat algae. Other con-
siderationsinclude watershed-based efforts such as
streambank or shoreline stabilization, the creation
or expansion of riparian/wetland areas, the storm-
water management of residential/agricultural lands,
and protection of the forested lands within the 
watershed.

Treatment: The improved treatment strategy was
a key contributor to improved reservoir water quality.
This strategy included the use of the water quality
data from United Water’s monitoring efforts to de-
termine exactly when to treat for algae, rather than
sticking to scheduled treatments (e.g., twice a
month). United Water also made a greater effort

to treat during the log (i.e., rapid growth) phase of
a bloom and to reduce the size of treatment areas
while increasing the frequency of those treatments
(i.e., from early April to late August, eight small-
scale, “spot” treatments were conducted at the
reservoir).

United Water also adopted the use of liquid
chelated copper-based algaecides in the reservoir,
which provide a more uniform dose, are more 
persistent, and appear to be more effective than
copper sulfate crystals.

Lastly, United Water performed upgrades to its
water treatment facility, which included the instal-
lation of a powdered activated carbon (PAC) system,
as a backup for MIB/geosmin and algal toxin control
(PAC adsorbs these contaminants), and an upgrade
of filters (added filtration media) to accommodate
the PAC system additional solids load.

Conclusion
United Water’s installation of an aeration/de-
stratification system in the Lambertville Reservoir
in 2013 yielded significantly improved source water
quality. Blue-green algae growth was minimized
and, subsequently, geosmin concentrations, and
associated taste and odor complaints, were very
low. Although MIB concentrations became ele-
vated when total phosphorous concentrations were
0.05 mg/L or greater, the newly-installed PAC sys-
tem provided adequate treatment and removal.

Additionally, United Water’s more frequent moni-
toring of pertinent parameters in the reservoir
helped determine the most appropriate times to
apply copper-based algaecides, and spot treat-
ments of these algaecides at the initiation of high
growth rates of algae helped keep overall algae 
levels and MIB concentrations lower. There were
no unmanageable algal blooms and no unman-
ageable taste and odor events in 2013, which
meant there was no need to test for cyanotoxins, as
blue-green algae counts remained very low.

In summary, the only thing that bloomed significantly
in Lambertville in 2013 was customer satisfaction. em
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United Water’s installation of
an aeration/de-stratification
system in the Lambertville
Reservoir in 2013 yielded
significantly improved
water quality.




