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Signals in Sewage
Read a technical explanation and evaluate what its evidence can show.
11-12.RST.10  “By the end of grade 12 read and comprehend science/technical texts in the grades 11-12 text complexity band
independently and proficiently.”

NAME DATE

1 READ AND MARK Read it twice

YOUR JOB Underline the steps that turn a sewage sample into a reported signal. Circle two limits on
interpreting that signal, then number the sentences that explain how analysts make
comparisons more reliable.

What Wastewater Can Tell Us
At a wastewater treatment plant, technicians can collect a small portion of incoming sewage at
regular intervals rather than test every resident individually. People infected with some viruses
shed fragments of viral genetic material into waste, sometimes before they seek medical care. In
the laboratory, technicians concentrate material from a sample and use a molecular test to
estimate the amount of a target viral sequence. The result is not a count of infected people: one
person may shed far more genetic material than another, and fragments can persist after
infectious virus is gone.

1

Before comparing results across days, analysts consider how much water passed through the
plant. A heavy storm can increase flow and dilute a sample even if the number of people shedding
virus stays the same. Analysts may measure a human waste marker and report viral material
relative to that marker, making some comparisons less sensitive to dilution. This adjustment
cannot eliminate every source of uncertainty: industries may add water without human waste,
sampling times may differ, and the number of people served by a plant may change. A trend is
therefore stronger when it persists across several collections.

2

A sustained rise in a plant's adjusted signal may prompt public health staff to prepare testing and
review clinic reports, but it does not prove that a particular neighborhood has an outbreak. Sewers
combine waste from many addresses, and some buildings send wastewater elsewhere. Clinic
reports also measure something different: they reflect who was tested and recorded, not everyone
who shed virus. If the wastewater signal rises while reported cases stay flat, officials might
investigate whether testing access changed before deciding what the gap means. Wastewater is
most useful as one line of evidence alongside clinical and local information.

3
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2 ANSWER WITH EVIDENCE Use the passage

1 Trace how viral material in sewage becomes a laboratory result. Why is that result not a count of infected
people?

2 A storm dilutes a sample. Explain how a human waste marker can improve a comparison across days and
why the adjustment is still imperfect.

3 Why would analysts place more confidence in a rise that persists across several collections than in one
high reading?

4 Suppose the adjusted wastewater signal rises while reported cases stay flat. Explain how both findings
could be accurate and name one check officials should make.

3 YOUR TURN Your own words

After a festival, a town gets one unusually high adjusted wastewater reading, but its human waste marker
has fallen sharply. In 70 to 100 words, recommend how officials should interpret the reading, give two
distinct reasons for caution based on the passage, and propose two checks before they make a public
claim.
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PART 1 · READ AND MARK
Underline the steps that turn a sewage sample into a reported signal. Circle two limits on interpreting that signal, then number the
sentences that explain how analysts make comparisons more reliable. Accept any marking that follows this job and points at the
right text.

PART 2 · ANSWERS

# QUESTION ANSWER

1 Trace how viral material in sewage becomes a
laboratory result. Why is that result not a count of
infected people?

Technicians collect sewage, concentrate material from it,
and test for a target viral sequence. The amount cannot be
converted to a case count because people shed different
amounts, and fragments may remain after infectious virus
is gone.

2 A storm dilutes a sample. Explain how a human waste
marker can improve a comparison across days and
why the adjustment is still imperfect.

Reporting viral material relative to a human waste marker
can reduce the effect of dilution. It cannot remove every
uncertainty, such as water added by industry or changes
in who is served by the plant.

3 Why would analysts place more confidence in a rise
that persists across several collections than in one
high reading?

A single reading could reflect differences in flow,
sampling time, or the population served. A repeated rise
is less likely to depend on one unusual collection.

4 Suppose the adjusted wastewater signal rises while
reported cases stay flat. Explain how both findings
could be accurate and name one check officials
should make.

Wastewater includes material shed by people who may
not have been tested, while case reports include people
who were tested and recorded. Officials could check
whether testing access changed.

PART 3 · YOUR TURN (SAMPLE ANSWER)
Officials should treat the high adjusted reading as a reason to investigate, not as proof that infections surged during the festival. A
drop in the human waste marker could raise the reported ratio even if the amount of viral material changed little. The festival may
also have changed how many people contributed waste to the system. Officials should compare the amounts of viral material and
human waste marker separately with earlier samples, then collect more samples to see whether the high adjusted signal persists.

Accept explanations that distinguish a measured viral signal from a count of infections. For the open task, look for two passage-
based uncertainties and two specific checks, not a claim that the festival caused infections.
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