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system was installed May 2nd 
at an Atlantic Canada WWTP. Sensors were 
installed in the influent and effluent of the 
plant. This report represents interpretation of 
this data over a 6 week period. The sensor was 
demonstrated to be a functional tool for the 
on-site operator in understanding key process 
factors such as (1) real-time organic loading to 
the plant, (2) real-time effluent water quality 
monitoring and (3) quantification of impact on 
on-site cleaning events on process 
performance.  The major conclusions are 
outlines as follows:

BOD correlations were performed on the 
influent and effluent samples. Initial 
plotting of this data shows that the sensors 
microbial electron transfer (MET) value at 
these time points predicts the BOD with an 
R2 of 0.98. Using these values as an estimate 
for the influent and effluent concentration, 
the average influent concentration was 
230.3 mg/L +/- 24.7 mg/L and the average 
effluent concentration was 11.3 mg/L +/- 6.9 
mg/L. 

A pump station cleaning event discharged 
a lot of organic material into the 
wastewater treatment system. The influent 
SENTRY system was able to identify this 
event with an increase in signal that day of 
11% above a typical Wednesday 
measurement.

The effluent SENTRY system picked up a 
clarifier cleaning event, showing a clear 
spike in output of 3-5 times increase from 
normal MET for one hour that morning, 

followed by just over 4 hours of 2 times 
increase before returning to normal.

An analysis of the daily cycle was 
performed. The period between 4 - 8AM 
was the lowest concentration, with an 
increase from 8AM till 3PM, with a general 
plateau from 3PM till ~12AM. These shifts 
represented approximately a 25% change 
throughout the day. An analysis on the 
weekly trends was performed, using 
average MET per day. The  sensor showed 
that the metabolic activity of the 
wastewater was lowest on Mondays (at 
-5%) and had highest activity on
Wednesdays and Fridays (at +2%), and a
clear weekly pattern was observed.

Using this daily and weekly data, the 
operator can gain additional 
understanding of the changing demands 
on the system. This allows the operator to 
understand logical times and days for 
maintenance down times (during low 
flow/low stress times such as Monday early 
morning), and when to maximize 
performance from the plants 
(aeration/sludge return: midweek and the 
afternoon). Additionally, this info can be 
used to understand the stress on the 
system and potentially how close the 
system is to coming out of compliance.

Executive Summary
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Figure 1. Atlantic Canada WWTP



The Atlantic Canada town owns and operates a 
WWTP for treating municipal waste water. The 
plant consists of the following major 
components; pumping station, bar screen, 
activated sludge system, clarifier and UV 
disinfection with final discharge going to the 
river. Sludge is stored in an onsite sludge 
holding tank and sent to a Geotube (sludge 
processing technology) for dewatering. 
The WWTP currently takes 24-hour composite 
BOD samples biweekly from the effluent 
location after the UV units. 

The IWT team installed two sensors at the Atlantic 
Canada WWTP on May 2, 2018. One sensor was 
installed between the two influent entrance 
points. The effluent sensor was installed in a tank 
just before the wastewater was discharged to the 
river. This is located after the UV disinfection and 
monitors any spikes in effluent water quality.

The SENTRY sensors measure Microbial Electron 
Transfer (MET), which is an instantaneous 
measurement of microbial activity in the 
wastewater. As the exo-electrogenic microbes 
digest wastewater they respire electrons onto the 
SENTRY electrode. This MET measurement 
correlates very well with BOD measurements at 
lower concentrations such as those in domestic 
wastewater. This case study reviews the data 
collected from the sensors from May 3rd to June 
16th. During this time the Atlantic Canada WWTP 
provided two 24-hour composite samples: one for 
the influent on May 23rd and one for the effluent 
on May 9th. 

1. BOD Analysis Results

Comparison of BOD samples to the MET was 
completed to validate and calibrate the data 
collected. All grab samples were compared with 
the instantaneous MET for the same time the 
sample was takes. The 24hr composite samples 
were compared with the MET average for the 24 
hours the sample was taken. The correlation 
between MET and BOD is shown in Figure 3.

BOD appears to be linearly correlated with 
MET values, with a R2 of 0.9827

IWT and the Atlantic Canada WWTP are 
both running additional BOD testing. IWT 
will generate individual curves for both 
influent and effluent, to increase the 
latency of those measurements. 
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General Site Information

SENTRY Data Collection

Figure 3.  Correlation between BOD and MET

Figure 2. Sensor Installation for influent monitoring

SENTRY Installation and 
Testing Schedule



Figure 4.  Influent SENTRY MET data after the initial 
Inoculation and stabilization period.

Figure 5. Estimated effluent BOD analysis based on figure 
2 correlation

Figure 6. SENTRY data of three weeks overlay of effluent.

This shows that the sensor can be used to 
understand the shifting changes in influent 
and effluent concentrations through the 
system and can use that data to continue 
to optimize efficiency of the performance. 

2. Full MET and BOD5 Estimation

Key information and conclusions gathered from 
the overall influent MET signal for the study period 
are:

On June 12th there was an unusual spike in 
effluent MET which was 3-5 times the usual 
signal strength and lasted for an hour in the 
morning. This was followed by 4.5 hours of 
increased signal that was double the usual 
signal. 

On June 13th there was a significantly 
higher influent MET. The IWT onsite staff 
observed this to be an influent pump 
chamber cleaning event. 

The influent wastewater strength is 
estimated to range from 165.3 mg/L to 327.7 
mg/L, with an average of 230.3 mg/L +/- 24.7 
mg/L.

The estimated wastewater strength output 
matches with typical/representative 
wastewater sampling as well as the 
analysis performed by IWT and the Atlantic 
Canada town.

The effluent concentration is estimated to 
range from <10 mg/L to 44.2 mg/L, with an 
average of 11.3 mg/L +/- 6.9 mg/L.

3. SENTRY Pattern Identification (daily,
weekly, overlay)

3.1. Daily 

Four representative days after stabilization was 
complete we graphed in figure 6 using the 1-hour 
running average of MET from the influent; May 
29th to June 1st. These days clearly showed the 
variance in influent throughout the day.
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Figure 7. Daily trends in MET over 4 days

Figure 9. IWT team installing SENTRY control panel. 

Figure 8. Daily average compared to weekly average to 
determine high/low Influent days of the wee

3.2 Weekly

Three weeks of influent data following the 
stabilization period were overlaid in figure 7 to 
begin to understand the weekly trends of the data 
(visually). Additionally, IWT compared the same 
data numerically by taking day to day averages of 
the MET, compared with the weekly average in 
figure 8. The “cleaning event” date was left out of 
the numerical analysis as it was considered 
non-normal operation, and IWT was looking to 
discern the plants typical weekly trends.

In overlaying three consecutive weeks of data we 
were able to notice:

The data was averaged for each day. Both 
graphs show a clear trend of reduced 
activity on Sunday/Monday (-5%), with 
increased activity Tuesday (1.4%), 
Wednesday (2%), Thursday (0.5%), Friday 
(2%) and Saturday being closest to average 
(0%). 

The pump station cleaning event was 
clearly distinguishable as an event that was 
outside the normal operating procedures. 
That Wednesday was 11% higher than a 
normal Wednesday and 13.4% higher than 
an average day.

This information can be used to 
understand what days the most difficult 
influent situations for the plant are 
(Wed-Friday), and on those days additional 
aeration and management should be 
considered.

This would suggest maintenance days to 
be taken place on lower strength days. 
Ideally Sunday or Monday, with secondary 
days being Thursday or Saturday.

On the higher strength days, Tuesday, 
Wednesday and Friday, should be 
accounted for with increased aeration and 
process management.
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