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BACKGROUND 

Your sewage system consists of gravity sewers to a sewage lift station that pumps to a single cell partial 

mixed aerated lagoon using a single surface aerator discharging to an outlet manhole with flow measuring 

weir to a marine outfall.  

A conventional two-pump Flygt lift station with electrical kiosk pumps raw sewage from the terminus of 

the gravity collection system to the lagoon. Grease accumulation is a reported problem at the lift station.  

The lagoon is approximately 32m x 61m at waterline with a reported water depth of approximately “4 to 5 

feet”. The single surface aerator was not operating at the time of the 2017-12-04 site visit. The 1978 

discharge permit authorizes a maximum discharge of 560 m3/d for 24-hours per day for 365-days per 

year. The effluent limits are 45 mg/L BOD and 60 mg/L TSS. The sewage discharge has not been 

monitored due to lack of suitable measurement and logging equipment.  Both TSS and BOD frequently 

exceed the permit limits and the operator noted that BOD improves but TSS deteriorates with operation of 

the aerator. 

Port Clements wishes to carry out the minimum improvements to bring the discharge into compliance 

with the permit. The discussed options included: curtain baffle, desludging to increase volume and 

retention time, reinstating aeration, raising berms to increase volume and retention time, second cell, 

constructed wetland, replacing the single surface aerator with two smaller aerators, replacing the surface 

aerators with fine bubble aeration.  

Our proposal dated 2017-07-11 suggested that you should undertake the following data collection tasks 

prior to undertaking the lagoon upgrading analysis: 

1. Population analysis and forecast.  

2. Monthly outlet water quality sampling. 

3. Monthly inlet and outlet water temperature measurement.  

4. Intake flow monitoring at the inlet lift station. This can be done using a simple Hobo event logger 

triggered by current switches on the pump wires.   

5. Discharge flow monitoring at the lagoon outlet manhole to confirm design flow and comply with 

the requirements of your discharge permit. This can be done by installing a pressure transducer 

coupled to the analogue input of a data logger mounted in the existing weir chamber. The work 

will include installation of a new 45-degree V-notch weir into the existing weir plate using thin 

aluminum plate to provide an improved sharp edge and improved flow resolution by use of a 45-

degree weir replacing the existing 60-degree weir.  

6. Installation of a rain gage at the lagoon coupled to the discharge data logger.  

7. Lagoon topo survey to determine lagoon shape and water volume. 

8. Lagoon sludge survey to determine need for desludging. 

9. Collect data for a minimum of six months including dry summer and wet winter conditions. 

Ideally, you would collect 12 months of data.  
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The rain gage and flow monitors will permit determination of dry and wet weather flows. Excessive 

inflow and infiltration can adversely affect lagoon function and might require correction.  

This report is a record of the installation of sewage flow monitoring equipment undertaken by Paul Turje, 

P.Eng. and Village of Port Clements Staff during the week of 2017-12-04. Flow monitors were installed 

at the main sewage lift station and at the sewage lagoon that will measure lagoon inflow and lagoon 

outflow respectively.  
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SEWAGE LIFT STATION 

Lift station description 

The lift station consists of an 8 ft (2.4m) diameter fiberglass wet well with duplex submersible Flygt 

pumps and a kiosk mounted electrical control panel fabricated by Allied Controls. The pumps are 

controlled by float switches. The wet well is deep with two gravity inlet pipes located near the bottom. 

The distance between the bottom of the inlet inverts and the lowest water level that can be pumped is in 

the order of 200 mm. The pump station normally operates at a water level that floods both inlets.  

The flow from the lift station is most economically monitored by recording pump operating time and then 

multiplying the operating time by a measured pump rate.  

Lift station logger description 

The installed flow monitoring system consists of two current switches added to the pump wires in the 

control panel that are monitored by a small event data logger. The current switches close an internal 

switch when the pumps are energized. The opening and closing of either of  the current switches is sensed 

by the data logger, which logs the pump start and stop times, and then calculates the pump run time. The 

logging period (the span of time between logging events) can vary between 1-second to 18-hours and was 

programmed for 1-hour. The current switches are connected in parallel to the logger, therefore, operation 

of either pump will cause latching of its current switch which will complete the circuit causing data 

logging to occur. The system therefore adds and records the total run time of BOTH pumps and does not 

separate the data for each pump. Separate logging can be accomplished by connecting each current switch 

to its own logger and can be retrofitted easily by the operators, if desired. Total lift station flow is 

calculated by multiplying run time by the average pump rate determined by measurement described in the 

next section. 

The following equipment was supplied by Hoskins Scientific Limited (3736 Myrtle St, Burnaby, BC, 

V5C 4E7, Tim Lyon, tylon@hoskin.ca, 604-872-7894): 

1. Hobo CSV-A8 Split Core Adjustable Current Switch (2 of) 

2. Hobo UX-90-001 State/Pulse/Event/Runtime Logger (1 of) 

The current switches are mounted to the pump wires in the panel and the logger is attached to the outside 

of the panel with Velcro so that it can be easily removed to facilitate connection of a USB cable for 

download, or for replacement of the CR2032 coin style battery.  

Two spare batteries are zip-tied to the panel above the logger for your convenience. Each battery should 

last over one year.  

Manuals are sent separately in digital .pdf format.  

Lift station pump testing 

The pump rates are determined by measuring the change in water level in the wet well of constant surface 

area through at least one and preferably three filling/pumping/filling cycles for each pump. The water 
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level was logged using a portable logger with an ultrasonic level sensor provided by Turje. The sensor is 

dangled over the water level about 0.3m above the highest water level in the wet well and located where 

the sensor has a clear view of the water surface (no pipes, chains, cables, structural supports beneath the 

sensor) and where the water surface has little turbulence during inflow and during the pumping cycle.  

Refer to the report section entitled PUMP TEST LOGGER for detailed instructions. The system includes 

the ultra sonic level sensor, logger, battery and charger. The photo there illustrates the portable logger, 

which has been left for use by Village staff to complete additional testing.  

When logging or downloading data, turn on the battery and logger switches and keep the charger switch 

off, unless the charger is also plugged in during logging.   

When charging the battery, turn off the logger switch and turn on the battery and charger switch.  

When storing, turn off all switches.  

Never allow battery voltage to go below 12.2V. Charge the battery fully immediately after use and do not 

store the battery partially charged as this will damage the battery due to sulfation. The fully charged 

healthy battery can operate the system for many hours at 15 second logging period and will last many 

years if immediately and fully recharged. Refer to Appendix 1 for full instructions on how to deploy the 

test logger.  

The pump rate is measured by recording the dropping water level in the lift station wet well and using 

the wet well area to calculate the pump rate from the observed drop in liquid level.  

 Measure the wet well diameter and calculate the wet well surface area.  

 Install and activate the portable ultrasonic water level logger in the wet well, set to a 15-second 

sampling period. The logger will record the time and the distance between the sensor head and the 

water level at the selected period.  

 Allow each pump to cycle normally through at least one pump cycle and preferably three pump 

cycles. Make sure that the automatic pump cycle maintains water level in a range where the water 

surface area is consistent. Avoid pumping lower than the top of the benching in the bottom of the wet 

well. Avoid filling the wet well to a level where the inlet sewers are flooded, as this will result in an 

inconsistent surface area and therefore an inconsistent volume calculation. If this is the case, then 

control the pumps manually to maintain the water level in a range with a consistent surface area.  
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 For the Port Clements lift station, the pumps must be operated manually to avoid backing 

sewage up into the low elevation inlet sewer and to avoid pumping into the benching area at the 

bottom of the wet well. Alternatively, the operator must fill the wet well to the normal operating 

level, plug the inlet sewers AT THE LIFT STATION, and then manually operate the pumps  

through a 20 cm water drop to test the pumps. You can monitor the water level by checking the 

check box in the main setup screen to “sample continuously”. This will give you the distance at 

1-second interval. Note the water level, start the pump and watch the water level, stop the pump 

when the water level has dropped approximately 20 cm. or when the water level drops below 

the pump volute.   

 Download the wet well water level record into a spreadsheet and plot the data (time along horizontal 

axis and distance between water level and transducer head along the vertical axis). The record should 

be a saw-tooth pattern with consistent slopes where decreasing distance indicates wet well filling and 

increasing distance indicates wet well emptying during a pumping cycle. If the pumps are controlled 

automatically, then the stop and start elevations should be very nearly the same. If the pumps are 

operated manually, then the pump stop and start elevations will be inconsistent. Nevertheless, the 

slopes of the fill and pumping cycles must be consistent for the data set to be useable. A portion of the 

infill or pumping cycle can be used if necessary, but the slope of each portion must be consistent.  

 Calculate the slope of the measured infill cycles immediately before and after each pumping cycle 

where the average of these two measurements is equal to the average inflow rate into the wet well 

during the pump cycle.  

 Calculate the average slope of the measured pumping cycles for each pump, which is equal to the wet 

well outflow rate during that pump cycle.  

 The sum of the outflow rate plus the average inflow rate for each pump cycle is equal to the pump 

rate. Calculate this for each pump for the recorded pump cycles. Calculate the average pump rate for 

pumps “a” and “b” respectively. Note that these pump designations will not necessarily correspond to 

Pump #1 and Pump #2 unless they were correlated during the test. These pump rates should be within 

approximately 15% of each other for pumps in good condition. A pump variation greater than this 

indicates that one pump impellor is worn significantly more than the other and that repair or 

replacement might be required soon. A pump rate variation of greater than around 30% or more 

indicates a high degree of wear in one pump or other problem that might require immediate attention.   

 Calculate the average pump rate for the two pumps = Pavg  =  (Pa + Pb )/2 in m3/d or L/s 

 The sewage volume (V) is calculated (in compatible units) as: 

V = pump run time * Pavg, in m3/d or L/s 

Operation of any upstream pump station during the test will result in a very unreliable estimate of inflow 

during the pump test. This can be avoided by one of the following tactics: 

1. Turn off the upstream lift station (while monitoring its level to ensure no flooding of the upstream 

sewers) and allow the primary lift station to be filled only by its directly connected gravity 
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sewers. This works well when the upstream lift station has a small catchment area (small inflow) 

when compared to the downstream lift station and the upstream lift station can be left off for the 

required time. Periodically empty the upstream lift station, if required.  

2. Allow the test to operate for a greater number of pump cycles to allow rejection of data when the 

upstream lift station is operating. This will require additional time and it is important to note if 

draining of the force main into the wet well affects the inflow rate. Again, this works well only 

when the upstream lift station captures much less flow than does the downstream lift station.  

3. In many cases, automatic operation of the upstream lift station will always trigger the 

downstream lift station. This occur when the upstream lift station handles a large percentage of 

the flow. In this case, manually operate the upstream lift station to fill the wet well of the 

downstream lift station to near the pump start level, then turn off the upstream lift station. Allow 

normal gravity flow to fill and trigger the downstream lift station. Allow the level logger to 

capture about 100 mm depth of normal gravity filling, followed by the pump out cycle followed 

by another 100 mm of normal gravity filling. Do this as many times as necessary to capture a 

clean data set. Manually empty the upstream lift station as required to avoid surcharging its 

sewers and to fill the downstream wet well.  
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Pump rate calculation 

The pump rate is calculated by adding the rate of water level drop during pumping and the average rate of 

water level rise immediately before and after pumping and then converting this sum to an equivalent flow. 

Ideally, the pump rate tests will be performed using the automatic pump cycling so that the pumps are 

subjected to their normal static head and resulting discharge rate. The following conditions must be 

avoided during the pump test: 

 Operation of an upstream lift station as this will cause an inconsistent inflow; 

 Floating scum and debris beneath the ultra sonic level sensor; 

 Turbulence that presents a disturbed water surface where turbulence is exacerbated by operating 

pumps at low water levels; 

 Back-flooding of the inlet sewers as they will store sewage and discharge at a higher than normal 

rate during the inflow portion of the pump test. This is equivalent to an inconsistent wet well 

surface area; and  

 Inconsistent wet well water surface area caused by pumping down past the level of sloping 

benching, or pumping past the pumps themselves where the pumps have a variable cross-

sectional area. 

Unfortunately, the main lift station at Port Clements violates all conditions that must be avoided. We 

therefore operated the pumps manually, below the level of the lowest inlet sewer and discarded results 

during the frequent operation of the upstream lift station. Turbulence during the end of the pumping cycle 

also introduced data inconsistencies.  

The ideal plot of lift station water level is a very regular saw-tooth pattern that is generated by consistent 

inflow and consistent stop and start levels as indicated on the following plot of another installation. The 

rising limb indicates pump operation and the falling limb indicates inflow only. The greater slope of the 

rising limb indicates that the pump rate is greater than the inflow rate (as would be expected), as is the 

fewer number of more separated data points.  

 

Ideal pump test plot where rising limb is the pumping cycle and falling limb is wet well filling 
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The following plot of the test for Pump #1 at Port Clements illustrates the messy data that is captured 

when the lift station configurations presents most of the challenges noted in the earlier list. 

 

Pump #1 test, raw data.  

 

 

The useable data is shaded in red (pumping) and green (filling). The following table and charts illustrate 

the pump flow rate analysis.  

 

  

Upstream LS drainage Upstream LS drainage and 
turbulence 
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Pump #1 edited data used for the calculation 

 

 

Pump #1 calculation table 

ET, sec  Dist, cm flow slope pump slope  

1500 51.97    

1515 51.20    

1530 50.42    

1545 49.65    

1560 49.09    

1575 48.54    

1590 47.99    

1605 47.43    

1620 46.77    

1635 46.11    

1650 45.78    

1665 45.00    

1680 44.34    

1695 43.78    

1710 43.12    

1725 42.57    

1740 41.90    

1755 41.24    

1770 40.69    

1785 40.24    

1800 39.69    

1815 39.25    

1830 38.81 -0.0399  The slope of the filling data shown in green 

1845 38.36    

1860 40.02   The data points after the filing and before the pumping are not used 

1875 45.33    

1890 50.97 0.3814 0.411748372 The slope of the pumping data shown in red 
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1905 56.73    

1920 62.48    

1935 63.25   Again, these data points are not used 

1950 62.92    

1965 62.37 -0.0208  The slope of the filling data immediately after the pumping cycle 

1980 61.81    

1995 61.48    

2010 61.15    

2025 60.71    

2040 60.38    

2055 60.15    

2070 59.71    

2085 59.27    

2100 58.94    

2115 58.72    

2130 58.27    

2145 58.05    

2160 57.83    

2175 57.61    

2190 57.17    

2205 57.06    

2220 56.73    

2235 56.39    

2250 55.95    

2265 55.73    

2280 55.51    

2295 55.40    

2310 55.18    

2325 54.73    

2340 54.51    

2355 54.18    

2370 53.96    

2385 53.52    

2400 53.41    

2415 52.96    

2430 52.63    

2445 52.19    

2460 51.86    

2475 51.42    

2490 50.97    

2505 50.53    

2520 50.31    

2535 50.09    

2550 49.76    

2565 49.43    

2580 48.87    

2595 48.54    

2610 48.21    
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2625 47.77    

2640 47.55    

2655 47.21    

2670 46.88    

2685 46.66    

2700 46.22    

2715 46.00    

2730 45.66    

2745 45.33    

2760 44.89    

2775 44.78    

2790 44.56    

2805 44.23    

2820 44.01    

2835 43.56    

2850 43.34    

2865 43.01    

2880 42.79    

2895 42.57    

2910 42.46    

2925 42.13    

2940 41.90    

2955 41.68    

2970 41.24    

2985 41.02    

3000 40.69    

3015 40.36    

3030 40.24    

3045 40.13    

3060 39.80    

3075 39.58    

3090 39.36    

3105 39.03    

3120 38.81    

3135 38.70    

3150 38.48    

3165 38.14    

3180 38.03    

3195 37.81    

3210 37.59 -0.01749   

3225 37.04    

3240 39.03    

3255 44.23    

3270 49.98 0.3848 0.404071362  

3285 55.62    

3300 61.59    

3315 63.36    

3330 63.14    
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3345 62.70 -0.02105   

3360 62.37    

3375 62.03    

3390 61.70    

3405 61.48    

3420 61.26    

3435 60.93    

3450 60.60    

3465 60.38    

3480 59.93    

3495 59.60    

3510 59.38    

3525 59.16    

3540 59.05    

3555 58.72    

3570 58.50    

3585 58.16    

3600 57.72    

3615 57.17    

3630 56.73    

3645 56.28    

3660 55.95    

3675 55.51    

3690 55.18    

3705 54.85    

3720 54.62    

3735 54.18    

3750 54.07    

3765 53.85    

3780 53.52    

3795 53.41    

3810 53.19    

3825 52.74    

3840 52.52    

3855 52.30    

3870 52.08    

 

 

The slopes are calculated using the Excel SLOPE function which represents the rate of change of the 

water level in units of centimeters of water depth per second. The slope is calculated using a regression 

line through the selected data set.  The derived Pump Slope (cells shaded in blue) is the pumping rate 

expressed as the water level change rate in units of centimeters of water depth per second.  
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The following table illustrates the conversion of Pump Slope to Pump Rate where the pink cells indicate 

data from your test and the blue cells are the values derived above. The calculated flow rate of Pump #1 

(at the static water level of the test) is 19.0 L/s and the two calculations agree within 1% indicating a 

reasonably high confidence in the result.  

 
Pump #1 rate calculation 

Logging Interval 15.00 sec 

LS diameter 8.00 ft 

 2.438 m 

LS area 4.670 m2 

P#2 rate 19.05 L/s 

Test# 
slope, 
cm/s 

Pump Rate, 
L/s 

1 0.412   

2 0.404   

Average P#1 0.408 19.04864077 
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The rate for pump #2 is calculated similarly and details can be viewed in the spread sheet with this report. 

Pump #2 edited test data 

 

 

Pump #2 rate calculation 
Logging 
Interval 15.00 sec 

LS diameter 8.00 ft 

 2.438 m 

LS area 4.670 m2 

P#2 rate 18.95 L/s 

Test# slope, cm/s Pump Rate, L/s 

1 0.414   

2 0.403   

3 0.400   

Average, P#2 0.406 18.95 

 

The calculated pump rates agree within 1.5% of the average, a good result even though the data is very 

messy.  

In summary, the two pump rates are essentially the same and the average rate to use for flow volume 

calculation is: 

P#1 = 19.05 L/s 

P#2 = 18.95 L/s 

Pavg = 19.00 L/s 
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Lift station data download 

The lift station data logger is programmed to log the pump run time every hour in seconds.  

Connect the USB download cable to the port in the bottom of the logger, launch the HOBOware 

application and click the second button from the left on the menu bar to launch the data download 

function. 
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The app will connect to the logger and ask if you want to stop logging. Answer no. It will then present 

you with the download screen shown on the left. Uncheck Box 2 and check Box 4 to output pump time 

on. Further down, uncheck All and check None to cancel outputting logger events. Your screen should 

look like the one on the right. Choose Plot at the bottom right of the screen 
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You are now presented with the plot screen shown below. The plot (graph) is not very instructive in this 

example because of the small data set. The table above the plot shows the logging period and its run time 

in seconds. The next step is to export the data to a spreadsheet for analysis. Choose File in the top menu 

bar.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choose Export Data Table as shown highlighted below. 
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You will be presented with the following window. Choose All and Export. 

 

 

 

 

 

 

 

 

 

 

You will be presented with the Save window below. Navigate to your preferred save location, accept or 

rename your file and choose Save. 
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Use File Explorer to navigate to your save folder and choose the file that you just saved. The file will 

have a .csv extension that will be launched by Excel and you will be presented with the data file as below. 

Save As the file with the same name adding “analysis” and saved as an Excel workbook. 
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Lift station data analysis 

You can now analyse the data using Excel tools. This spreadsheet is included as an attachment to this 

report file so that you can use it as a template or modify it to suit your needs. In this example, we have 21 

hours of data yielding a total flow of 135 cubic meters. This suggests a daily flow in the order of 160 

cubic meters per day. The analysis is explained in the next section. The following file naming convention 

is recommended: For the raw data file: (PorCle LS 2017-12-08 flow data.csv). For the analysis file 

(PorCle LS 2017-12-08 flow analysis.xlsx).  
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The following table illustrates the analysis of flows, which in this case included a plot of a three-point 

moving average to better illustrate the flow patterns into the lift station during periods where the pump is 

not triggered during an hourly logger period.  

 Average Pump Rate 19.00 L/s     

  0.0190 cu.m./s     

  1641.60 cu.m./day     

# Date Time Time 
Runtime, 
sec Time 

Flow, 
m3 Time 

Moving 
Average 
runtime, sec 

1 2012-04-17 18:00 18:00:00 0 18:00:00 0.000     

2 2012-04-17 19:00 19:00:00 619 19:00:00 11.761     

3 2012-04-17 20:00 20:00:00 57 20:00:00 1.083 20:00:00 415 

4 2012-04-17 21:00 21:00:00 569 21:00:00 10.811 21:00:00 303 

5 2012-04-17 22:00 22:00:00 283 22:00:00 5.377 22:00:00 434 

6 2012-04-17 23:00 23:00:00 449 23:00:00 8.531 23:00:00 391 

7 2012-05-17 0:00 0:00:00 441 00:00:00 8.379 00:00:00 297 

8 2012-05-17 1:00 1:00:00 0 01:00:00 0.000 01:00:00 296 

9 2012-05-17 2:00 2:00:00 446 02:00:00 8.474 02:00:00 149 

10 2012-05-17 3:00 3:00:00 0 03:00:00 0.000 03:00:00 149 

11 2012-05-17 4:00 4:00:00 0 04:00:00 0.000 04:00:00 157 

12 2012-05-17 5:00 5:00:00 472 05:00:00 8.968 05:00:00 157 

13 2012-05-17 6:00 6:00:00 0 06:00:00 0.000 06:00:00 308 

14 2012-05-17 7:00 7:00:00 452 07:00:00 8.588 07:00:00 309 

15 2012-05-17 8:00 8:00:00 476 08:00:00 9.044 08:00:00 465 

16 2012-05-17 9:00 9:00:00 468 09:00:00 8.892 09:00:00 475 

17 2012-05-17 10:00 10:00:00 481 10:00:00 9.139 10:00:00 318 

18 2012-05-17 11:00 11:00:00 6 11:00:00 0.114 11:00:00 318 

19 2012-05-17 12:00 12:00:00 466 12:00:00 8.854 12:00:00 308 

20 2012-05-17 13:00 13:00:00 451 13:00:00 8.569 13:00:00 416 

21 2012-05-17 14:00 14:00:00 332 14:00:00 6.308 14:00:00 485 

22 2012-05-17 15:00 15:00:00 672 15:00:00 12.768     

        

 Total runtime  7140 sec    

   0.0826389 da    

 Total flow   135.66 cu.m.    
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A plot of the raw data (green cells) illustrates the gaps caused by the monitoring method.  

 

A plot of a three-point moving average presents a more representative picture, although the hourly flows 

are not strictly accurate. Note how the night time base flow is around 140 seconds of pumping per hour = 

2.7 m3/hr, which represents water system leakage into the sewers, inflow, infiltration, and small night 

time uses. This is during a period of a few days with very little rainfall and might be approaching a “dry 

weather flow” condition. This proportion of night time flow is consistent with other small rural 

communities with a “well aged” collection system suggesting that your base flow is no better or worse 

than other similar communities. The base flow measured during heavy rainfall will suggest the system 

performance with respect to inflow and infiltration.   
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And finally, a unit flow analysis yields the following results when using an average pump rate of 19.0 L/s.  

UNIT FLOW ANALYSIS     

Service population (approx) 275 people 

Base flow runtime (approx.) 140 seconds/h 

Average pump rate 19.00 L/s 

Base flow as flow 2.66 m3/h 

Base flow as flow 63.84 m3/d 

Gross daily flow (approx.) 160 m3/d 

Net daily flow 96.16 m3/d 

Net daily unit flow 0.349673 m3/person/d 

  350 L/person/d 

   
The analysis above illustrates the method that I use in similar small rural communities where the 

assumption is that night-time base flow is mostly leakage (plumbing leaks into the sewers, inflow, 

infiltration, etc.) rather than valid industrial or commercial flows. Unit flows generally vary from a low of 

200 L/person/da during extended dry summer conditions to a high of 400 L/person/da in wet seasons with 

large water treatment backwash flows entering the sewers, in communities with reasonable intact 

plumbing and piping. The observed unit flow for this community 350 L/person/d, which is a believable 

result suggesting that the community is not experiencing any unusually large inflows. This calculation 

will be improved with longer term and verified data.  
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LAGOON 

General description 

The main lift station discharges to a small partially mixed aerated lagoon which discharges to a marine 

outfall through the original 60-degree V-notch weir mounted in a discharge manhole located within the 

lagoon berm. The logging system consists of an improved 45-degree weir, a pressure sensor to measure 

the water level behind the weir, a tipping bucket rain gage to measure rainfall falling on the lagoon 

surface so that the rain volume can be disaggregated from the lagoon discharge flow, a multi channel data 

logger to record the rain gage and pressure sensor outputs, and a 5W solar panel with charge controller 

charging a small lead acid battery that powers the pressure sensor.  

Discharge weir 

The lagoon discharges through a concrete manhole that contains the originally installed steel 60-degree 

V-notch weir. The weir plate is thick, was cut by torch leaving a rough surface and the notch is corroded 

thus seriously reducing measurement accuracy. A weir plate should be thin with a sharp edge and the 

stream of the water flow through the weir (the “nappe”) must not cling to the downstream face of the weir 

(termed a “clinging nappe”….don’t you just hate clinging nappes?). Therefore, the water flow must clear 

the weir and be ventilated (clear air under the nappe). Turje provided a 45-degree 1/16” thick aluminum 

weir plate that the Village staff mounted against the existing weir plate. Unfortunately, some of the flow 

leaks past the weir notch because of the corroded old weir resulting in inaccurate measurement. Village 

staff will be correcting this.  

Existing weir 
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 New weir 

 

 

 

 

 

 

 

 

 

The new weir is mounted to a triangular cut-out in a piece of ¾” plywood that is slid into the old weir 

retaining channel. The plywood extends to the top of the manholes allowing it to be installed and 

withdrawn without requiring confined space entry into the manhole. Unfortunately, the retaining channels 

on the sides of the manhole are so corroded that they began leaking after installation of the plywood.  

Village staff will be correcting this.  

Another possible problem might occur if the corroded steel channel holding the wooden stop logs beneath 

the weir begins to leak. If this occurs, then the weir system must be replaced.  

Plywood baffle 
 
Cut-out in baffle 
 
New 45-deg weir 
 
Old 60-deg weir 
 
 
 
Steel stoplog 
channel bolted to 
manhole wall 
 
Wooden (?) 
stoplogs. 
 
Discharge to outfall 
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For V-notches between 25 and 100 degrees, the following Kindsvater-Shen relationship can be applied to 

calculate the free-flow discharge equation (Kulin and Compton). 

 

The effective discharge coefficient, Ce, and the head correction factor, kh, can be obtained from the charts 

below: 
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For the 45-degree weir installed at the lagoon and using SI units the formula reduces to the following with 

estimated accuracy of plus or minus 2.5%.  

Q = 2057 * H^2.5 

Where: 
Q = flow in m3/h 
H = height of water surface above the weir notch measured a minimum distance of 4H behind the weir in 
meters 
 
Ref: https://www.openchannelflow.com/assets/uploads/documents/45_degree_v-
notch_weir_discharge_table.pdf  

 
This applies only for a fully contracted flow, i.e. the nappe does not cling to the downstream face of the 

weir. An H less than about 0.05m (5 cm or 2 inches) can result in a clinging nappe in which case the 

equation is no longer applicable. This corresponds to a flow of around 30 m3/d which should normally be 

exceeded except perhaps during a long, dry spell when evaporation might significantly reduce the 

discharge.  

Lagoon logger 

The lagoon logger consists of a pressure sensor with 2mm water head of accuracy submerged in the 

upstream weir pool sending water head measurements to a data logger via a 4-20 milliamp signal loop. 

The system also includes a tipping bucket rain gage that measures rainfall in 0.2mm increments. The 

rainfall information will be used to disaggregate rainfall on the lagoon surface from the sewage discharge. 

The data logger accepts 5 digital or analog channels where one is used for the analog 4-20 milliamp signal 

from the pressure sensor and a second is used for logging the digital pulse data from the rain gage. The 

system also includes a battery charged by a 5W solar panel through a 6A charge controller to power the 

pressure sensor. The equipment consists of the components listed below, assembled by Turje into a 

NEMA 4 (weather resistant) telcom box and mounted into a plywood weather enclosure fabricated by 

Village staff.  

1. HOBO H21 micro station data logger with 5 pulse or analog inputs 
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2. HOBO S-RGB-M002 rain gage with cable and pulse converter 

3. HOBO S-CIA-CM14 analogue input adaptor that provides a source voltage to power the pressure 

sensor and provides the option of a power saving switched operation of the pressure sensor.  

4. Seametrics PS98i/9800 Differential Submersible Pressure Sensor/Transmitter complete with 

cable, pressure equalization tube and desiccant reservoir. Range is 0.0 psi (4.001 mA) to 1.0 psi 

(20.000 mA) where the pressure is the differential pressure automatically compensating for 

changes in barometric pressure through the equalization tube.  

5. Primex P1500G outdoor NEMA 4 telcom box c/w gasket seal, 14.1" x 10" x 5.25" 

6. 5Ah AGM lead acid battery 

7. 5W photo voltaic panel with mounting frame and cable 

8. Morningstar Sunsaver 6, 6Amp, pulse width modulated solar charge controller 

9. Plywood weather box built by Village staff.  

 

Lagoon monitor, weather box and discharge manhole 

 

 

Lagoon monitor - Interior of weather box 

Tipping bucket rain gage 
 
 
Plywood weather box 
 
 
 
5W solar panel 
 
 
 
 
 
 
 
Conduit for pressure 
sensor cable and 
differential pressure tube 
 
 
 
 
 
 
Lagoon discharge 
manhole containing the V-
notch weir 
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Telcom box containing 
logging components 
 
 
Cable from solar panel 
 
 
 
 
 
 
 
 
Rain gage pulse converter 
 
Spare logger batteries 
 
Pressure sensor cable 
and differential pressure 
tube 
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Lagoon monitor – logging components 

 

 

 

 

 
 
 
 
Logger 
 
 
Charge 
controller 
 
 
Desiccant tube 
 
 
 
 
 
Voltmeter 
 
12V bus bar and 
fuse 
 
Analog signal 
converter 
 
 
Voltmeter 
momentary 
switch 
 
Battery 
 
 
Raingage cable 
 
Solar panel 
cable 
 
Pressure 
transmitter cable 
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Lagoon weir calibration 

The pressure sensor measures the head (depth) of water above the sensing port of the sensor. Flow 

measurement requires the system to measure “H”, the water head above the elevation of the weir notch. 

We can get an exact reading of H from the sensor if we place the sensor port exactly at the same elevation 

as the weir notch, but this is difficult and impractical to do. It is easier to position the sensor at an 

arbitrary elevation where the water level will be within its range, and then note the water depth reading 

when the water level is equal to the weir notch and then adjust the head reading to calculate the flow. This 

requires us to note the water head reading returned by sensor when the water level upstream of the weir is 

exactly at the elevation of the weir notch, which corresponds to a zero discharge, and then subtracting this 

reading from the logged water levels to arrive at the “H” that will be input into the weir equation.  

Calibrate the weir as described following: 

1. Open the lagoon bypass valve and drain the lagoon so that the water level is just barely above the 

notch elevation.  

2. Manually pump out and then shut down the main lift station.  

3. Program the logger to a 1-second sampling and logging period. 

4. Open the bypass valve to allow the lagoon to continue draining.  

5. Note the exact time that water ceased to flow through the weir. The water depth recorded at that 

time by the logger will be the zero-flow head reading.  

6. Restart the lift station. 

7. Download the logger data and confirm that you have captured the zero-flow reading which is 

referred to as the “offset depth” = d 

8. The logger range setting is currently programmed so that 4.001 mA = 0.0 psi = 0.0 mm and 

20.000 mA = 1.0 psi = 703.77 mm and the head returned by the logger is the water depth above 

the sensor port, not the water level above the weir notch.  

a. If you wish to make the adjustment in the spreadsheet then simply subtract the output 

water depths by “d” i.e.: 

H = h-d where 

H, weir water head for calculation of flow 

h, measured water head 

d, measured offset 

b. Alternatively, use the offset depth to reprogram the range in the logger. This will cause 

the logger to output the actual water head “H” over the weir notch. Reprogram the logger 

range as follows: 4.001 mA = (-d) mm and 20.000 mA = (703.77- d ) mm.  
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Downloading data 

Connect the HOBO H21 Microstation logger to the computer using the supplied USB x mini cable.  

Run the HOBOware application and click on the download button second from the left.  

 

 

You will be presented with a dialogue asking if you 
want to stop logging (not shown). Answer no. You will 
then be presented with the following dialog box. 
Choose the text boxes for Rain and Scaled Series as 
shown then choose Plot. 
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The following data plot will be generated where the top table is a tabulation of the rain and water depths 
and the bottom is the plot of rain (black) and water depths (blue).  

 

For the example above, the depth plot gradually increases likely because the lagoon water level is 

recovering after the lagoon was partially drained (the water level was lowered by a few inches) in 

preparation for calibration. The data shows only a small amount of variability until shortly after midnight 

in the first day. At that point there is a small amount of rain and the water level data begins to show up to 

plus or minus 15 mm of noise.  The reason for this is unknown, but might be weather related. The rain 

could have been the passing of a weather front followed by multiple days of high winds that were 

experienced those days. The choppy data could be caused by waves and wind surge showing up in the 

water level data. Additional data downloads are required to confirm if this interpretation is valid.  
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Choose File and Export Table Data.  

 

 

 

 

 

 

 

 

 

 

 

 

 

You will be presented with the following dialog box. Check the boxes for Rain and Scaled Series if not 

already checked. Then choose Export.  
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Navigate to your data folder and name the file to be downloaded. As before this will be a .csv file that 
will open in Excel.  
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Once downloaded, open the data file. Excel will launch and present you with the following rain and water 

level data. Note that the 0.2mm of rain at the beginning of the data record was generated manually (reach 

into the rain gage and tip the bucket) to confirm that the rain gage was being logged. Note that this was a 

trial logging period and we used 1-minute logging period which will not be used in practice. You should 

program the logger for a 1-hour logging period, and use the option to sample the data every minute and 

log the average for the hour. This will dramatically reduce “noise” in the data and give you only 24 data 

points per day to manage. Save this file in the downloaded .csv format using the following naming 

convention:  

PtClements Lagoon 2017-12-08 flow data.csv 

 

 

Now Save As the file with your preferred name and Excel workbook .xlsx extension. The saved name is 

not shown below where I used the following naming convention 

PtClements Lagoon 2017-12-08 flow analysis.xlsx 
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You are now ready to analyse the data. The following spreadsheet is provided to use as a template and 

you should examine the formulas to understand the method.  

The green columns are the data. Note that the data downloads the date and time in one column. I have 

disaggregated these into separate columns and you should reprogram the logger to do so at download 

(instructions later). The Raw Depth column is the depth of water above the pressure sensor port and is not 

corrected for offset (the distance between the port and the bottom of the weir notch).  

The beige columns are for CORRECTED DEPTH, which is the water head (H = Raw Depth – offset) and 

a 31-minute moving average of the corrected depth or H that is used to smooth the noisy data. The chart 

following the table shows a plot of H and the moving average (MA) of H. Note that the data points 

(Series 1 in blue) initially show about 1 or 2 mm of noise which would correspond to the measurement 

accuracy of the sensor. The undulating Series 2 line is the moving average that shows a surging pattern of 

around 3mm that is not explained. The gradually rising curve indicates lagoon filling after the water level 

was lowered by a few centimeters.  

The data becomes very noisy at around 700 minutes. As noted earlier, this seems to correspond to a short 

rain fall that might have occurred during the passage of a weather front that brought high winds for the 

next few days and might be responsible for the choppy data. Further observations will confirm if this is 

fact or the fevered imaginings of the author.  

The blue DISCHARGE columns are the calculated discharge after applying the weir equation to the 

corrected depth.  
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Port Clements Lagoon flow analysis table 

PORT CLEMENTS LAGOON FLOW ANALYSIS      

           
Sample period  1 min       
Moving average period 31 min       
Sensor Offset  125 mm ASSUMED FOR ILLUSTRATION    
Discharge 
Equation:          
Q=2057*H^2.5 Q= discharge, m3/h       

  

H = corrected weir head, 
m       

           
q=0.571389H^2.5 q=discharge, L/s        

  

H = corrected weir head, 
m       

DATA DEPTH, H DISCHARGE 

# date time 
Rain, 
mm 

Raw 
Depth, 
mm # 

Corrected 
Depth H, 
mm 

31 minute 
MA of 
Corrected 
Depth H, 
mm # 

Discharge 
q, L/s 

31 minute 
MA of 
Discharge, 
L/s 

1 2017-12-05 13:48:00  181 1 56  1 0.418  
2 2017-12-05 13:49:00 0 181 2 56  2 0.430  
3 2017-12-05 13:50:00 0.2 181 3 56  3 0.422  
4 2017-12-05 13:51:00 0 182 4 57  4 0.434  
5 2017-12-05 13:52:00 0 179 5 54  5 0.394  
6 2017-12-05 13:53:00 0 180 6 55  6 0.402  
7 2017-12-05 13:54:00 0 178 7 53  7 0.375  
8 2017-12-05 13:55:00 0 180 8 55  8 0.402  
9 2017-12-05 13:56:00 0 179 9 54  9 0.394  

10 2017-12-05 13:57:00 0 179 10 54  10 0.394  
11 2017-12-05 13:58:00 0 179 11 54  11 0.394  
12 2017-12-05 13:59:00 0 179 12 54  12 0.387  
13 2017-12-05 14:00:00 0 180 13 55  13 0.398  
14 2017-12-05 14:01:00 0 177 14 52  14 0.349  
15 2017-12-05 14:02:00 0 179 15 54  15 0.394  
16 2017-12-05 14:03:00 0 178 16 53 55 16 0.364 0.400 

17 2017-12-05 14:04:00 0 181 17 56 55 17 0.418 0.400 

18 2017-12-05 14:05:00 0 178 18 53 55 18 0.375 0.399 

19 2017-12-05 14:06:00 0 180 19 55 55 19 0.410 0.399 

20 2017-12-05 14:07:00 0 179 20 54 55 20 0.383 0.397 

21 2017-12-05 14:08:00 0 181 21 56 55 21 0.418 0.398 

22 2017-12-05 14:09:00 0 180 22 55 55 22 0.406 0.398 

23 2017-12-05 14:10:00 0 179 23 54 55 23 0.394 0.399 

24 2017-12-05 14:11:00 0 179 24 54 55 24 0.394 0.399 

25 2017-12-05 14:12:00 0 180 25 55 55 25 0.402 0.399 

26 2017-12-05 14:13:00 0 181 26 56 55 26 0.418 0.400 

27 2017-12-05 14:14:00 0 179 27 54 55 27 0.390 0.399 

28 2017-12-05 14:15:00 0 180 28 55 55 28 0.414 0.400 
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29 2017-12-05 14:16:00 0 180 29 55 55 29 0.398 0.400 

30 2017-12-05 14:17:00 0 181 30 56 55 30 0.422 0.402 

31 2017-12-05 14:18:00 0 179 31 54 55 31 0.390 0.401 

32 2017-12-05 14:19:00 0 181 32 56 55 32 0.422 0.403 

33 2017-12-05 14:20:00 0 180 33 55 55 33 0.402 0.402 

 

Lagoon corrected discharge head, H (using assumed offset) and 31 minute moving average of H 

 

 

The next table is a summary of the daily flow. The summary cells contain a complex formula for 

automatically summing the recorded flows (by the minute) into daily flows. You can add to the 

spreadsheet provided to extend this calculation. Again, recall that these are not real results as they use an 

assumed offset. The results will become real once the actual offset is used in the formula.  

 

Port Clements Lagoon Discharge Summary 

Date Discharge Comments 

  L/d m3/d   

2017-12-05 111799 111.8 partial day 

2017-12-06 277003 277.0   

2017-12-07 306221 306.2   

2017-12-08 141844 141.8 partial day 

2017-12-09 na na   

2017-12-10 na na   

2017-12-11 na na   

2017-12-12 na na   
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Programming logger 

Connect the HOBO H21 Microstation logger to the computer using the supplied USB x mini cable. Start 

the HOBOware application. Make sure that you download the logger data before you Launch the device.  

Now choose the first button on the left of the toolbar, the Launch icon, or select Launch from the Device 

menu. This will open the logger setup screen.  

 

 

 

Select the options for the launch in the Launch Logger window. Refer to the HOBOware User’s Guide for 

detailed instructions.  

Click the Start button when you are finished choosing the Launch settings. This will restart logging.  

Note that the text on the Start button varies depending on when you choose logging to begin. HOBOware 

displays the progress of the launch and warns you not to unplug the logger while it is being configured.  

 

(Unfortunately, these instructions will remain sparse because I don’t have a spare logger to program and 

pull screenshots. You should refer to the HOBOware User’s Guide in the resources collection that I 

provided on the USB drive for further instructions.) 
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Reprogram HOBOware preferences 

Please re-program HOBOware preferences by opening HOBOware and choose File /Preferences /  

1. Under General / Export Settings  

a. choose Excel under “export file type” 

b.  tick “Separate date and time into two columns” 

c. Change date format to “Y M D” 

d. Change Time format to “24-Hour” 

e. Choose “OK” 

2.  Under Plotting / Gridlines 

a. Check “Enable horizontal gridlines when plotting data” 

3. Under Display / Default Unit System 

a. Change Unit System to “SI” 

b. Under Date/ Time  

i. Change Date format to “Y M D” 

1. Change date separator to “Dash (-)” 

ii. Change Year format to “4-digit year” 

iii. Change Time format to “24-Hour” 

c. Under Series 

i. Check “show the option to log battery” 

4. Choose OK to close the preferences menu.  

 

Reprogram lagoon logger  

Please reprogram the Logging Mode of the lagoon logger to operate in Statistics mode rather than in 

Fixed Interval mode. Connect your computer to the lagoon logger, start HOBOware, choose the second 

button and download the data and save it to your preferred data folder. Now choose the first button for 

“Launch device” or alternatively choose Device/Launch from the menu and in the setup screen, which 

will allow you to reprogram the logger.  

Page 21 of the HOBOware user manual contains the following instructions: 

Logging Mode. Select the type of logging mode you wish to use: Fixed Interval, Burst Logging, or 

Statistics. With Burst Logging mode, you can configure the logger to use a different logging interval 
when specific conditions are met. With Statistics mode, you can configure the logger to calculate 
maximum, minimum, average, and standard deviation for all enabled sensors (except battery voltage) 
during logging at a sampling interval you specify. Keep in mind that the more statistics you record, the 
shorter the logger duration and the more memory is required. Once you launch the logger, the 
selected statistics will be displayed on the logger LCD. After you set up Burst or Statistics logging, 
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there will be an Edit button next to Logging Mode in the Launch Logger window to make additional 
changes as necessary. Note that Fixed Interval or Statistics mode is required if you want to set up 
alarms for the logger. On thermocouple loggers, burst logging and statistics are only available on 
thermocouple channels and not on the internal temperature channel. 

Please program the logger for a Logging Interval of 1-hour and a Sampling Interval of 5-minutes.  

Then for the Start Logging function, choose “At Interval” and input for the next hour.  

The rest of the settings can remain the same.  

Choose OK to reprogram and exit.  

 

 

 

  



Sewage Flow Monitoring Installation Report  Issued: 2017-12-14 
Village of Port Clements 49  

APPENDIX 1 - PUMP TEST LOGGER 

General description 

The lift station pump test logger consists of a Global Water data logger connected to an ultrasonic level 

sensor with a range of 4 inches (10cm) to 144 inches (365 cm). The logger and sensor are powered by a 

5Ah, 12V, AGM sealed lead acid battery and charger. The equipment is mounted in a small Pelican Case 

and has been provided for your short-term use. You might consider paying for your own system, which 

can be fabricated using a HOBO logger for consistency with your other loggers.  

The ultra sonic transducer is dangled over the lift station water level and the levels are logged through a 

series of pump cycles. The data is used to calculate the pump rates that are multiplied with the logged 

pump run times to determine the lift station flow rates. This is a cheap though inconvenient alternative to 

the expensive installation of a magnetic flow meter in the lift station discharge force main.  

The pump rates are determined by measuring the water level in the wet well of constant surface area 

through at least one and preferably three filling/pumping/filling cycles for each pump. The water level 

was logged using a portable logger with an ultrasonic level sensor provided by Turje. The sensor is 

dangled over the water level about 0.3m above the highest water level in the wet well and located where 

the sensor has a clear view of the water surface (no pipes, chains, cables, structural supports beneath the 

sensor) and where the water surface has little turbulence during inflow and during the pumping cycle.  

The photo below illustrates the portable logger, which has been left for use by Village staff to use for 

additional pump testing. The box contains the logger, ultra sonic level sensor, battery and charger.  

When logging or downloading data, turn on the battery and logger switches and keep the charger switch 

off, unless the charger is also plugged in during logging.   

When charging the battery, turn off the logger switch and turn on the battery and charger switch.  

When storing, turn off all switches.  

Never allow battery voltage to go below 12.2V. Charge the battery fully immediately after use and do not 

store partially charged as this will quickly kill the battery due to sulfation. The fully charged healthy 

battery can operate the system for many hours at 15 second logging period and will last many years if 

immediately and fully recharged. Refer to Appendix 1 for full instructions on how to deploy the test 

logger.  
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The following is a photo of Turje’s portable logger box. Turje made this out of spare parts in a hotel room 

and never bothered to improve it.  

 

Portable logger 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Battery 
 
Logger 
 
4-pin Serial port, connect to 
computer here.  
 
 
Logger switch 
 
Battery switch 
 
 
1 amp fuse holder 
 
Charger switch 
 
 
Sensor cables 
 
 
Voltmeter 
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Install USB to Serial adaptor on computer 

IOgear USB to Serial RS-232 

Adaptor cable, instructions and 

driver disk 

 

 

 

 

 

 

 

 

 

 

 

Connect adaptor cable to USB 

port in computer. After you 

complete the next steps, always 

connect the cable to the same 

USB port on the same computer. 

Start the computer and make sure 

that you are connected to the 

internet. The computer will search 

for the adaptor driver and load it 

automatically. If not, follow the 

instructions on the screen and 

manually load the driver from the 

CD that accompanies the adaptor.  
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The next step is to check that the USB-Serial adaptor 

was correctly installed and to check its settings. 

Click on the window icon on the bottom left corner 

of your screen to open the alternative Windows 

interface. 

 

 

 

 

 

 

 

 

 

 

Select the list icon 
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Scroll down the list and select 

“Windows System”, which will give 

you a drop-down list. Then select 

“Control Panel” to launch the Control 

Panel utility application. 

 

 

 

 

 

 

 

 

 

 

 

 

The Control Panel window will appear, a portion of which is shown below. First click on “Large Icons” 

and then select “Device Manager”.  
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The Device Manager window will launch. Select the line 

item labelled “Ports (COM & LPT)… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

…which will open to show the line “ATEN USB to Serial Bridge (COM3). This tells us that the USB-

Serial adaptor has been successfully attached to the computer, and that it has been attached to the serial 

port COM3. If this does not appear, then the computer has not loaded the driver and you need to either 

install from the disk, and if this does not correct the situation, then manually download the driver from the 

ioGear website (  https://www.iogear.com/support/dm/driver/GUC232A   ). Once you see the USB device 

as shown below, select this line to launch a window that describes the item.  
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This window indicates that the device is 

working and confirms that it is mounted to 

COM3. Now select “Port Settings” to open a 

window that allows you to change the port 

settings if necessary.  
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When in the Port Settings window, select “Bits per second” to open a drop-down list and select 38400. 

The drop-down list will close by itself.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now select the “Advanced” box to open advanced settings.  

 

 

 

 

 

 

 

 

 

 

 

 

 

This will open the following window that gives further device settings. The only setting you will possibly 

change is the “COM Port Number” if the automatic port assignment caused a conflict. This is rare and 
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you will generally just accept the port assignment, which is usually COM3. Remember this for the next 

steps. Now select “OK” and close all the windows to return to your normal desktop. You have completed 

installing the USB-Serial Adaptor. If you connect the adaptor to the same port on the same computer, you 

will not have to repeat this step.  
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Load software 

The Global Water data logger is accessed and programmed by using manufacturer software available at 

http://www.globalw.com/support/software.html . Go to the bottom of the web page to access the data 

logger software. Choose the “Global Logger II V.2.1.8”. This will start a download. 

 

 

 

The download notification window will appear on the bottom of your screen. No intervention is required. 

Allow the download to take place.  

 

 

 

When the download is completed you will see a notification that the GWLogger2.zip file can be opened. 

Note that this is a .zip file that must be unpackaged first.  choose “Open”. 
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This will open the WinZip or other program that unpacks .zip files as shown below. Select “Global 

Logger II…” to launch and install the program on your computer. Allow the program to access your 

compouter and follow the onscreen prompts for a conventional install.  

 

 

The InstallShield Wizard will then install the program and put an … 

 

 

 

 

 

 

 

 

 

…icon on your desktop. Select the icon to confirm that it launches. If so, you are ready for the next step.  
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Download data 

To download data, you need the following: 

 USB-Serial Adaptor Cable 
 4 pin x 7 pin Serial Cable 
 Laptop computer configured for the adaptor and loaded with the data logger download software 

 
 

Connect the USB-Serial Adaptor 

Cable to it’s configured USB port on 

the computer.  

 

 

 

 

 

 

 

 

 

Locate the 4 pin x 7 pin serial cable 
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Connect the cables to the computer 

and to the serial port of the data logger 

as shown in this office example.  

 

 

 

 

 

 

 

 

 

 

Start your computer and select the icon to launch the Global Logger II application.  
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The application will launch with the following start screen. In the “Direct” section, select from the drop 

down list the previously noted COM port that is attached to the USB-Serial Adaptor.  
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Change the Baud Rate to 38400 
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Select “Connect” to connect the computer to the logger.  
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There will be a pause of around 10 to 20 seconds while the computer negotiates with the logger. The 

following screen with the blue bar showing the battery voltage will indicate that a connection has been 

successfully made. The “Comm.Status” window also shows a green “Connected”. If this connection is not 

made, then check that the cables are properly connected, that you have identified and programmed the 

proper COM port and proper Baud Rate, that the main battery has voltage, that no fuses are blown and 

that the power wires to the logger are properly connected and have not come loose.  

 

The screen shows the following information along the top bar: 

 Comm Status: Status of communication with logger = Connected 

 Logger Name: The site name that was programmed initially into the logger and that also shows 

the download units = in this example “Klemtu S LS cu.m.” where the download units are in cubic 

meters.  

 Logger Time: The current time as maintained by the logger. This can be reset to the computer 

time by selecting “Sync Time”.  

 Interval: The period of data collection. This can be set for any time period and is the normal fixed 

interval sampling mode. When used as a lift station logger, this is usually 1-hour or 1-day.  The 

usual settings for use as a portable pump logger is 15-seconds.  
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 Warmup: This displays the sensor warm-up time which should be 15-seconds when using an ultra 

sonic level transducer.  

 Records: This field indicates the number of data records in memory.  

 Logging State: This shows whether the data logger is currently logging or waiting to be started or 

stopped by the optional alarm timers. The timers are not used so the normal message should be 

“Logging”.  

The buttons along the next line allow you to program the logger or initiate certain actions. The 
descriptions below are only for the buttons that you will use.  
 

 Get History: Downloads the historical data stored in the logger memory. Oldest data is 

downloaded first. Clicking “Stop” halts the download and does not affect the information in 

memory, which remains intact.  

 Clear History: This erases the data in the logger memory. The user is warned and must confirm 

the action. Do this with caution, if at all.  

 Sync Time: This button resets the data logger’s internal clock to computer time. The user is 

warned and must confirm the action.  

 Setup: This enters the setup screen where the user can change and program the logger functions.  

The example screen above is for logging the digital channel. When using the logger in a portable pump 
logger, you will be using one of the analog channels which, unfortunately, is not depicted here. You will 
see a blue bar graph for Channel 1 (shows the measured distance) and a bar graph for Channel 3 (shows 
the system voltage).  
 
The bars in the bottom row are not used in this installation.  
 
The following sections will describe use of the functions relevant to use of the portable level logger.  
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To download the data record to the 

computer, select the “Get History” 

button. You will see a small window in 

the middle of the screen that shows the 

status of the download.  

 

 

 

 

 

 

 

 

The download will appear in a screen 

called Historical Data Viewer. The 

first column is the date and time of the 

data. The second column is the 

voltage of the system battery at the 

time that the data is recorded. The 

third column is the actual data. In this 

example it happens to be a distance 

sampled every second.  In your case, it 

will be the distance between the 

sensor and the water level as logged 

every 15-seconds.  You can use the 

scroll bar on the right to view the data 

record. Now select the “Save to File” 

button to save the data to a file on 

your computer.  
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You will be presented with the normal 

file saving screen. Identify the folder 

and file name that you want to use. 

You can save to a special data folder 

on your computer, or temporarily to 

the desktop as in this example. The 

following file naming convention is 

recommended: 

2017-12-05 Lift Station P#x test.csv 

Select the “Save” button to save the 

file to the hard drive on your 

computer.  

 

 

When done, you will be returned to 

the Historical Data Viewer screen. 

Choose “OK” to close the window 

and return to the main screen 
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From the main screen, you can change 

the parameters of the logger by 

choosing the “Setup” button. You will 

only do this if you need to change the 

setup parameters of the logger. You 

will not have to do this in normal 

practice.  

 

 

 

 

 

 

The setup screen is shown below. You will normally only change the following fields: Name – the name 

to be downloaded with the data; Sample periodically every – the sampling period. Ignore the “Alarm” and 

all other fields. Select “Program Settings” to save the new settings to the logger. Now select “General” to 

return to the main screen.  
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You can update the logger’s internal clock by selecting “Sync Time” and confirming the operation by 

answering “Yes”.  
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When you are completed, select the “Disconnect” button and confirm and then press the “X” to exit the 

program. You are done.  

 

 

Now take the computer to the office. Download the data to the folder you use to normally store the data.  
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FIGURES 

Figure 1: Location Plan 
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Figure 2 High Level Satellite Image

 
  

Lagoon 
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Figure 3: Low Level Satellite Image of lagoon showing outfall route to the left 

 


