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Refer to Operating Activated Sludge Using Oxygen Uptake
(Water Pollution Control Federation, 1989, Problem-Related
Operations-Based Education, Alexandria, Va.) for more detailed
information on the QUR test and RR and their relationships to the
activated slndge process. '

Equipment

. Calibrated and fully charged DO meter and a means of
constantly stirring the sample. A self-stirring BOD
bottle ptobe or separate magnetic stirring device may
be used.

. Stopwatch or other timing device.

Other Data Required

e Volatile suspended solids in grams per litre (ounces
per gallon) of the activated sludge sample fromn which
the OUR test was performed. Refer to “Volatile and
Fixed Residue in Wastewater® in Simplified
Laboratory Procedures for Wastewater FExamination
(Water Pollution Control Federation, 1985, Special -
Publication, Washington, D.C.),

Procedure

1. Collect & fresh sample of activated sludge.

2. In the laboratory, immediately after sample collection,
transfer approximately 750 mL (46 cu in.) of the well-
mixed activated sludge to 2 1-L (0.035-cu &) bottle,
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beginning, false values (undissolved bubbles, for
example) cause interference. At the end, the curve
flattens because of (imitations of the DO meter. There
is no advantage in continuing to graph values of 1

mg/L O, or Jess.
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Figure 2.3 Graph of OUR fest,

10,  Determine the slope of the line, in milligrams per litre
of oxygen per minute. (The easiest way to determine
the slope is to use the points at which the line crosses
the axes. Divide the milligrams per litre of oxygen
crossing point A by the time in minutes crossing point
B.) | |

11.  Determine the VSS content of the activated sludge 1
sample, Express VSS concentration in grams per litre X
(ounces per gallon). This is done by dividing the j

miligrams per litre of VSS by 1 000.
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oxygen value, 4, is divided by the minutes value, B, and multiplied
by 60 mimutes per hour to derive milligrams per litre per hour.

The second method (rafer to Figure 2.3) is applicable when
using the second, or right hand, side of the graph to do an OUR on an
aerobic digester or extended aeration system, These usually flat lines
may not conveniently cross the horizontal axis, The straight line
through the majority of points should still be drawn. Pick a point on
the line as time zero (C) and enter the milligrams per litte of oxygen
value in the calculation box on the upper part of the graph. Pick a
second point (D) on the line as the end time and enter it. The points

should be at Jeast 5 minutes apart. Divide by the time span between
the two points, and muitiply by 60 minutes per hour to derive the
milligrams per lire per hour OUR,

OUR (mg/L'h) =

DO concentration at 0 min (mg/L) - DO concentration at
x min (mg/L) X 60 min/h
X min

Respiration Rate

The RR is the OUR divided by the VSS in grams per litre
{ounces per gallon). The abhreviation MLVSS stands for mixed liquor
volatile suspended solids.

OUR (mg/L h)
4 VYSS) = ..___.__&_
RR (mg 0,/gh VS89) = ~—ryes ®

The respiration rate worksheet/graph (Figure 2.4, from
Operating Activared Sludge Using Oxygen Uptake [1989]. Problem-
Related Operations-Based Education, Water Pollution Control
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Federation, Alexandria, Va.) can be used to perform the RR and OUR
calcutations.

Sample Problem

An OUR test on an activated sludge sample with a TSS
concentration of 1 750 mg/L and VSS concentration of 1 400 mg/L
yields the readings shown izg Table 2.2. Plot these readings on the
respiration rate workshest/graph (see Figure 2.4), What is the OUR,
using the first method of OUR calculation? Verify this using the

. second method of OUR calculation,

Calculate the respiration rate on the worksheer. The
respiration rate worksheet/graph shown in Figure 2.5 illustrates the
solution to the example problem,

Table 2.2 Resulis from SOUR test on an activated sludge sample.
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Time 0,, mg/L Time 0,, mg/L
0 4.8 3 min 31

15 sec 4.5 4 min 27

30 sec 4.3 $ min - 22

45 sec 4.1 6 min 18

1 min 4.1 7 min 1.3

1.5 min 3.8 Smin 09

2 min 3.6 9 min 0.7

2.5 min 3.4 10 min 0.5
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