By Jeff Lamfers, KRWA

Important Factors to Consider
When Collecting Sewage Samples
For Lagoons

roper sample collection is not a
subject that is often discussed in
the wastewater field. That is
unfortunate, as sample collection
should be given more focus and
attention than it receives. Regulators
and laboratories have always stressed
how important it is that wastewater
samples are properly preserved after
collection. They also stress how
important it is in the laboratory to
closely follow the prescribed procedure
for a specific test in order to obtain
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This is an ideal setup for collecting an eﬄuent sample. There is
suﬃcient ﬂow and mixing such that the collector should be able to
easily collect a representative sample. Flow is also suﬃcient to
eliminate the problem of possibly scraping solids oﬀ the weir plate.

consistent and accurate test results.
Probably the most important variable
in all of this is how a sample is
collected. In most circumstances, errors
in sample collection outweigh errors in
sample preservation or method. A
laboratory can have the most
expensive, state-of-the-art equipment
and methods, but are wasted if samples
are not collected properly.

What Is a “Representative”
Sample?

So, exactly what requirements do
agencies like the Kansas
Department of Health and
Environment (KDHE) and
US EPA place on
wastewater systems when it
comes to sampling, and
specifically sample
collection? The National
Pollutant Discharge
Elimination System
(NPDES) Permits dictate
what type of sample is to be

Probably the most important
variable in all of this is how a
sample is collected. In most
circumstances, errors in sample
collection outweigh errors in
sample preservation or method.
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collected (grab vs. composite) and the
frequency. Permits also designate
outfall(s) and a location description
such as “Outfall 001A1 Effluent at
Discharge Structure.” But as I will
discuss later in this article, that
description is not really very specific.
It can lead to lots of confusion, for
example, on where exactly effluent
samples should be collected. The
NPDES Standard Conditions provide
additional guidance noting samples
taken as required by the permit must be
“representative of the quality and
quantity of the monitored discharge.”
So, what exactly does “representative”
mean?
Sewage is not homogenous. This
means that sewage does not exhibit the
same proportions of its components
throughout the treatment process or for
that matter, at sampling points within
the treatment process. This is
particularly true of raw sewage which
can be influenced by many factors
including flow, time of day, upstream

settling of solids, high-strength
discharges from industrial customers,
etc. Such factors can also influence
effluent samples and their
homogeneity. The challenge for all
operators is to collect samples, both
influent and effluent, where wastewater
is well-mixed and therefore
“representative” of the typical quality
that prevails at that location. Sample
locations must be located where there
is adequate mixing of the wastewater
with little influence by deposits, foam
or other side effects. This creates a big
challenge for any operator or sample
collector.
I would like to present three
scenarios that help illustrate the
problems caused by either collecting
samples improperly or at incorrect
locations. All three of these scenarios
actually happened. Fortunately, all
three were caught and corrected. I will
then offer how such situations could
have been avoided.

Scenario No. 1

This first scenario involves a new
operator of a city’s three-cell
discharging lagoon. The operator had
no previous experience operating any
type of sewage system and received
little to no training once on the job.
Unfortunately, the previous operator
had retired and moved away prior to
the new operator’s hire. The new
operator was not able to meet with the
previous operator who had operated the
city’s lagoon for many years to learn
from his experience.
The city council told the new
operator the city had a NPDES Permit
from KDHE for their sewage system
and that samples must be collected
each quarter. The clerk had a sample
kit from their private certified lab at
city hall for him to use. So, the new
operator grabbed the kit and drove to
the lagoon to collect samples. Upon
arrival, he noticed that the wastewater
in all three cells was a very bright,
concentrated green color likely caused
by algae. By looking at the instructions
with the sample kit, he soon realized he
needed to collect both influent and

Discharge structure weir with V-Notch cut into the top edge. This provides a point
for all ﬂow to collect and ﬂow out, away from the weir plate. Without a V-notch,
eﬄuent ﬂows over the entire length of the top edge and dribbles down the face of
the plate, making it very diﬃcult to collect a sample.

effluent samples. He proceeded to the
influent box and collected all required
samples. He then walked to the effluent
box on the final cell, looked in the
discharge structure and noticed there
was no discharge. It was August and
because he had no previous experience,
the operator did not realize that during
most hot summer months, evaporation

is significant enough to stop the city’s
lagoon from discharging. Since he had
been tasked by the council to fill all the
bottles in the sample kit, he decided to
collect the “effluent sample” by
dipping it off the surface of the final
cell. He then placed all samples on ice
and prepared to ship them to the
laboratory.
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This somewhat unique discharge structure has two draw-oﬀ pipes from the ﬁnal
cell at diﬀerent depths to avoid algae near the surface. The "riser pipe" design,
however, makes sample collection challenging. The riser pipe on the right is actually
discharging at very low ﬂow, making it diﬃcult to collect a representative sample.
Dipping down into the riser pipe to obtain a sample or trying to collect from ﬂow
dribbling down the outside of the riser pipe are not good options.
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Several weeks later the city received
their test results from the lab. The
influent results were within an
acceptable range. But the effluent
results, especially for Total Suspended
Solids (TSS), were very high and
exceeded their permit limit of 80 mg/l.
Why were the results so high and did
the new operator follow the proper
protocol for collecting effluent
samples? No, he did not.
The obvious problem here is that
samples were collected off the surface
of the final cell and incorrectly
identified as effluent samples. Many
lagoons have excessive algae during
the summer, especially near the water
surface where green algae have access
to sunlight. When samples are dipped
off the surface, they will usually have a
very high concentration of algae that
will show up in the TSS test. So, did he
collect a “representative” effluent
sample? No. What should he have
done? NPDES Permits note that if a
lagoon is not discharging during an
entire quarter, neither influent nor
effluent samples need be collected.
Systems still need to submit an
Electronic Discharge Monitoring
Report (eDMR) but simply note that

the lagoon did not discharge
during the quarter. This
problem could have been
avoided if the new operator
had been provided with
training on how to properly
collect wastewater samples.

Scenario No. 2

This next scenario
involves a city that has a sixcell discharging lagoon.
Three cells (Cells 1, 2 and 3) are on the
west side of the railroad tracks and
three others (Cells 4, 5 and 6) on the
east side. The three on the east side are
the city’s original system. The three on
the west were added later due to
compliance issues. The lagoon was
being operated in series from Cell 1
through Cell 6 in chronological order.
Flow was transferred from the west
side to the east side (Cell 3 to Cell 4)
via a transfer pipe that had been bored
under the railroad tracks.
This city was required by its NPDES
Permit to monitor quarterly, but the
operator did not collect their samples.
Instead, the city had the private lab that
did their analysis collect all samples. I
don’t think this is a service seen much
in western Kansas. But in the eastern
part of the state, many small systems
have an arrangement to have labs
collect samples.
It was time for the lab to collect the
city’s quarterly samples. The lab sent
out a new employee who was not
familiar with the city’s lagoon system.
He did not contact the city upon
arrival. He found the three primary
cells on the west side of the railroad
tracks and assumed that was the city’s
entire lagoon system. He collected an
influent sample. He then proceeded to

the overflow weir on Cell 3 and
collected what he thought was the
city’s effluent sample, not realizing the
city had three more cells on the east
side of the railroad tracks. In essence,
he collected a partially treated sample
from Cell 3 as opposed to the correct
Cell 6 effluent structure on the east
side. The lab’s sample collector
continued to follow this incorrect
protocol for several quarters and as you
would expect, the test results did not
meet permit limits. The supposed
effluent sample from Cell 3 was very
high in Biochemical Oxygen Demand
(BOD), TSS and ammonia, as it did not
have the benefit of additional treatment
by Cells 4, 5 and 6. This situation
continued to the point KDHE was

about to require the city to hire an
engineer to conduct a study for
upgrading the lagoon system.
Fortunately, city and KDHE district
office staff eventually uncovered the
problem when the lab’s sample
collector was confronted.
The problem here is that the lab’s
sample collector should not be
collecting samples of any kind without
city staff being present. Unfortunately,
this is a major problem when using
some of the private labs for sample
collection. While it may be an
inconvenience for the sample collector,
it is imperative the city’s operator is
present to ensure samples are collected
properly and at the correct locations.
After all, the city is responsible for

The problem here is that
the lab’s sample collector
should not be collecting
samples of any kind
without city staff being
present.
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This is not a good location for collecting an eﬄuent sample. It
would be diﬃcult to position a bottle under the pipe coming
out of the headwall due to the vertical metal bars. Collecting
at the edge of the splash pad where ﬂow then discharges
onto the riprap is another bad location due to any growth
present on the ﬂoor of the splash pad. It's obvious there is
biological growth of some kind at this location as evidenced
by the dark green/black color.

proper sample collection as required by
their permit, not the laboratory. It’s the
city and its customers who would be
liable for upgrading the lagoon if limits
are not met, not the laboratory. I
recommend to all systems that use
private labs for sample collection, that
your operator needs to be present when
the lab’s sample collector is in town to
collect samples. Otherwise, problems
similar to this can result.

Scenario No. 3

This last scenario also involves a
city using a private lab to both collect
and analyze their sewage samples.
Similar to Scenario 2, the lab’s sample
collector would come to town, collect
samples and not contact city staff. The
city made several requests to the lab
that they wanted to be contacted the
day before any samples were collected
so they could be present. The lab’s
sample collector told the city that was
inconvenient and he could not spend
the day before collecting samples,
calling all the systems on his sample
run.
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This is a typical discharge structure with V-notch cut into top
of ﬁnal weir. Notice the three bottles used to collect samples.
The larger cube container on the right is for BOD and TSS
analysis. The brown bottle is for testing ammonia and
contains an acid preservative. The small clear bottle with
white cap on the left is for testing E. coli. Please note that all
labs don't necessarily use the same type bottles. Also note
the rubber gloves which should be worn when collecting
samples to avoid disease transmission. Washing hands
afterwards is also a good idea.

Fortunately, this city has two very
conscientious, experienced, certified
operators who happen to check their
lagoon every weekday and record their
observations. And one of those
observations is whether or not the
lagoon is discharging. This lagoon also
has a history of not always discharging
during dry, hot summers.
Shortly after the third quarter 2019
ended, the city received lagoon test
results from its laboratory for a sample
collected in July. The results indicated
the city had exceeded the TSS limit.
Upon checking the operator’s daily log,
the city noted the lab collector had
collected a sample on a day the lagoon
was not discharging. How does that
happen? Did the collector dip a sample
off the surface of the final cell? Did he
collect a sample by dipping wastewater
from behind the stop plate/weir of the
final cell? Where exactly was the
supposed effluent sample collected? It
sounds like the lab’s sample collector
may have dipped a sample off the
surface of the final cell, but who
knows. We know he didn’t collect any
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effluent flowing over the discharge
structure weir, as there was no flow.
Again, this problem could have been
prevented if the lab’s sample collector
had contacted city staff while in town.
The city is in the process of finding
another laboratory. And in this case, I
totally agree. The level of customer
service provided in this instance is
unacceptable and could expose the city
to enforcement action by KDHE.

Where Exactly Should Effluent
Samples Be Collected?

I would like to review options for
where effluent samples can be
collected when a lagoon is actually
discharging. The various options
include:
n Off the surface of the final cell
n From behind the discharge
structure weir
n From flow going over the
discharge structure weir.
n From flow at the end of the outfall
line to the receiving stream
Obviously, no samples should ever
be collected off the surface of the final

cell. Likewise, samples should not be
collected from behind the discharge
structure weir. While samples could be
collected at the end of the outfall line, I
am concerned that effluent quality
could be degraded in this line before
reaching the receiving stream,
especially if several hundred feet long.
Most likely, anaerobic conditions (and
bacteria) exist in such outfall lines.
Solids can also settle and collect in
outfall lines. And finally, there is no
assurance some animal (turtle, muskrat,
etc.) could have crawled into the line
and either defecated or become trapped
and died.
Consequently, I suggest that if at all
possible, lagoon effluent samples
should be collected from flow going
over the top of the discharge structure
final weir. KRWA staff has also been
encouraging systems to cut a small Vnotch (2-inches deep by 3-inches wide)
on the top edge of this weir so that all
flow is collected at a single point and
forced out, away from the weir plate.
Frequently during hot, dry weather,
effluent flow is very low and simply
“dribbles” down the weir plate making
it very difficult to collect a
representative sample. My fear is that

during sample collection, material
growing on the plate (bacteria, solids,
organic matter, etc.) will be scraped off
and end up in the sample bottle,
adversely affecting results. Cutting a Vnotch should help avoid such problems.

Challenges Collecting Effluent
Samples During Very Low Flow

Finally, KDHE has a policy that if it
takes longer than fifteen minutes to
collect an effluent sample, the lagoon is
considered to be non-discharging and
sampling is not required. This could be
due to very, very low flows or even
small leaks along the edges of the weir
plate. The reason for this exception is
that if a sample were somehow
collected, it would not be
representative of effluent quality when
the lagoon discharges at normal flows.
If anyone ever encounters this
situation, please note that an eDMR
must still be submitted. Simply note
that collecting an effluent sample
would have taken more than 15
minutes and that there was not
sufficient flow to sample.
I encourage all systems that routinely
collect sewage samples, to review how

and where samples are collected. If a
private lab collects the samples, contact
them so city staff can be present. As
noted earlier, test results are neither
accurate nor meaningful if samples are
not collected properly. KDHE also
makes very important decisions based
on such data, including compliance
schedules for upgrading treatment
facilities if effluent limits are not being
met. Hopefully such upgrades are
never the result of inaccurate,
unreliable data. If I can be of assistance
in reviewing how sewage samples are
collected for your system or any other
wastewater matters, please feel free to
contact me. I can be reached at
(913) 669-8115 or jeff@krwa.net.
Jeff Lamfers began work
for KRWA in November
2008. Jeff has more than
thirty years of regulatory
experience in the oversight
and operation of water and
wastewater systems with
the Kansas Department of
Health and Environment. He is a graduate of
the University of Kansas with a degree in
Environmental Studies with an emphasis in
aquatic biology.
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