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The One-Minute Leq Measurement Method 

CHRISTOPHER W. MENGE 

ABSTRACT 

A noise measurement method for energy-average sound level (Leql that provides 
more flexibi l ity and information than most methods in use today is discussed. 
The one-minute Leq measurement method consists of a series of Leq measure
ments, each one minute in duration. This method requires an int~grating sound 
level meter or portable noise monitor. Limitations of other commonly used meth
ods and advantages of the one-minute method are discussed. An example of the 
Leq method's use is presented. 

A method tor the short-term measurement u[ Hu:: 
energy-average sound level (Leql of environmental 
noise is described. This metftod uses currently 
available integrating sound level meters (SLMs) or 
portable noise monitors. It consists of dividing the 
measurement period into a series of one-minute 
intervals. [A similar measurement technique has been 
described in Sirieys and Commins !ll .) Le is 
measured and recorded each minute and observa'!ions 
of significant noise events are made. The overall 
measurement period can be of any duration but is 
usually one hour or less and always consists of 
contiguous one-minute intervals. overall Leq is 
determined by calculation of the energy average of 
the valid one-minute Le s. 

The advantages of 'lhe one-minute Leq measure
ment method over more conunonly used methods, such as 
the check-off method and continuous-monitoring 
method, include increased flexibility, complete 
sampling of the sound level, and diagnostic capabil
ities for contributions from various noise sources. 
In the following sections, limitations of these 
commonly used methods are discussed further and 
examples are presented. 

LIMITATIONS OF COMMONLY USED METHODS 

Check-Off Method 

The check-off method !1,_ll for measuring environ
mental noise levels has been in use for many years. 
Originally developed for statistical sampling of 
noise levels with hand-held SLMs, this method re
quired reading the SLM instantaneously every 10 sec 
and checking off a box corresponding to the observed 

level on a data sheet, thereby creating a distribu-
tion of check marks. Statistical descriptors, such 
as Lio• L50 , and r.g0 , can readily be determined from 
such a distribution. Leq can also be r.leterm'ned, 
typically by using a scientific calculator. Statis
tical tests are then performed to determine the 
precision with which the descriptor is known. De
scribed in "Fundamentals and Abatement of Highway 
Traffic Noise" are the procedure and the tests for 
determining Lio in detail (~) . 

Although the check-mark method is a relatively 
straightforward procedure, it has some limitations: 

• The method is a coarse sampling of the sound 
level (one sample every 5 or 10 sec), and therefore 
fairly long measurement !Jet lU<h; dL"' u(L8n required 
before Lio or Leq can be determined with reasonable 
co!Uidence. Determining confidence intervals on Leq 
requires some calculation and the intervals are often 
quite large. 

• The method is subject to reading error. 
• Significant loud events can be missed during 

attenuator switching. This problem is particularly 
significant when using the method to determine Leq• 
Leq is critically dependent on maxima and, if one or 
more high-level samples are missed, Leq could be 
significantly underestimated. 

• The measurement engineer's attention is often 
strongly focused on the mechanics of performing the 
method properly and little time is available for 
note-taking about noise sources, important events, 
or traffic conditions. 

• Two individuals are required if simultaneous 
traffic counts are to be made even on a roadway 
having only a moderate level of traffic. 

--
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Continuous-Monitoring Method 

Over the past several years, portable noise monitor
ing systems (and, more recently, integrating SLMs) 
have been used significantly often for making short
term environmental noise measurements. Most noise 
mo nitor s (or SLMs) sample the sound level e ssentially 
continuously: sampl i ng rate and detector time con
stant are usually set to avoid missing any level 
variation. At the end of a selected time period, the 
monitor prints or displays the sound level descrip
tors for the previous sample period. For short-term 
measurements, monitoring is commonly performed for 
sample periods ranging from 10 to 60 min. 

Using monitors for making sound level measure
ments is much less arduous than using the check-off 
method and frees the engineer to observe significant 
events. However, using sample periods of 10 to 60 
min substantially reduces the flexibility and amount 
of information that is available when using shorter 
sample periods or the check-off method, as can be 
seen in the following two examples. 

• Example 1: Many common noise events cannot be 
conveniently excluded. Significant noise events such 
as construction operations, barking dogs, voices, or 
particularly noisy vehicles nearby may be considered 
atypical of average conditions. Such events may 
contr ibute significantly to the mea s ured Leq but, 
with some monitors, cannot be e xcluded from the 
measurement. Although some monitors or SLMs have 
standby or pause switches that enable the engineer 
to avoid an unwanted event, many events such as 
shouts or dog barks are too sudden to exclude. As 
soon as an unwanted noise event occurs, the validity 
of the Le for that s a mple period becomes ques
tionable. ;r1ypically, the e ng ineer will be unaware of 
the exten t to which the period Leq is affected. 
The e ng i neer restarts the measur ement period after 
such an intrusion, discarding perhaps many minutes 
of otherwise useful noise data. 

• Example 2: Traffic noise on roadways that are 
under study cannot be separated from total ambient 
noise. Frequently, traffic noise measurements are 
compared with predicted noise levels. These compari
sons are most appropriate if the measured noise 
levels are exclusively due to traffic noise. How
ever, with a continuous monitor accumulating data 
for the entire measurement period, significant events 
such as aircraft overflights, railroad passbys, and 
nearby (nonproject) traffic cannot be separated out. 
If they are excluded through the use of a pause 
switch, the engineer loses information about total 
noise levels. 

SUMMARY OF THE ONE-MINUTE Leq MEASUREMENT METHOD 

The one-minute Le q measurement me t hod r equir e s the 
use of an integr ati ng SLM or a portable noise moni
tor ing s ys tem. The SLM o r monitor is se t t o operate 
f o r o ne-mi nute i nter vals , if it is s o equi pped . If 
the i ns t r ument mus t be manually reset, t h is is done 
o nce pe r mi nu t e. Leq can be recorded manually or 
pr i nte d, dependi ng on the capa bili tie s o f the in
strument. 

During each one-minute interval, the engineer is 
fr e e to note e ve nts that may i nf lue nce Leq• For 
ge nera l e nv i ronmental no i se measure ment s u.rveys, 
no tes a bout s peci fic no ise events during each minute 
can prove valudul.i fur later determination of over
all controlling noise sources. For traffic noise 
measurements, vehicle counts are often valuable. 
Counts of h eavy and medium trucks can often be kept 
and automobi le counts can sometimes be made for 
moderate- or low-volume roadways. (For automobile 
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counts, a hand counter combined with noting the 
cumulative automobile count each minute is con
venient.) 

At the end of the measurement period, the Leq 
for the entire period is calculated by using Equa
tion 1: 

where 

10 log (l/N) r 10 {1 (l.eqlil/10} 
i=l 

(1) 

Leq (P) 
N 

t he Leq f or the meas urement pe riod, 
the n umber o f mi nu tes o r o ne-mi nute Leqs 
t o be i nclude d i n t he pe r iod Leq' and 
the ith one-mi nute Leq • 

An example of a field data sheet used for this meth
od is given in Figure 1. 
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FIGURE 1 Example of field data sheet used in the 
one-minute Leq measurement method. 

Total Length of Sampl e Pe-r ioa 

The duration of the sample period necessary to fairly 
represent the one-hour Leq va r i es accordi ng to the 
nature of the noise sources a nd the d istance of the 
observer from them. In general, a minimum of 15 to 
20 min is recommended. Longer periods are advisable 
if somewhat intermittent noise sources are pre sent. 
Also, if the variation among the one-minute Legs 
is more than a few dec ibel s , then longe r sampie 
periods will improve the representativeness of the 
meas ur emen t. 

A programmable scientific calculator can be em
ployed in the field to provide additional informa
tion to the measurement engineer. The calculator can 
be p r o g rammed t o display the cumulat i ve Lcq if 
each one-minu te Leq i s e nter e d at t he e nd of each 
mi nu te . The minute-to- minu te c hange i n t he cumula
tive Leq can then be used as a g u i de to the engi
neer to i ndicate when the measu rement period might 
be stopped. When the minute-to-minute cumulative 
Leq becomes a relatively constant value, the engi-
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neer may consider ending the measurement period. This 
procedure requires time, however, and is difficult 
to employ if traffic counts are desired. 

WHY ONE MINUTE? 

The one-minute i nte rva l for Leq was a rr i ved at 
through expe rimen tat i on with many measurement meth
ods and interval durations as well as many hours of 
field expe r i ence with short-term noise measur ements. 

One mi nute is long enough to free the engineer 
for observation for a reasonable length of time; at 
the same time, the one-minute period is short enough 
so tha t i ndiv i dual interval sampl es of Leq that 
conta i n contr i but ions from unwan t ed or atypical 
noise sources can be separated out or eliminated 
without a significant loss of valuable measurement 
time. Also, the nuinbe r of interval Leq values that 
must be ene rgy averaged to obtain the per i od Leq is 
not excessive (for s hort-term measurement pe r i ods) . 

ADVANTAGES OF THE ONE-MINUTE l..eq MEASUREMENT 
METHOD 

The major advantages of the one-minute Leq mea
surement method ar e efficiP.ncy and information. This 
method allows the engineer to efficiently obtain 
useful and complete measurement data. 

Because the one - minute Leq measurement method 
allows the separati on or exclus ion of individual 
one-minute Leqs ; the eng i neer can perform measure
ments at less-than-ideal locations and still obtain 
useful data. Usually, measurement of traffic-only 
Leq and total ambient Leq can be obtained at the 
same time, along with simultaneous traf£ic counts. 
The engineer only has to note the one-minute periods 
during which noise sources other than traffic ap
parently contr i buted to Lea• (He can do this by 
listening and estimating the significance of other 
s ou.rces , or by a coll\bination of 1 iste ni ng and ob
serving how the Leq f or that m.inute compares with 
the f oregoi ng Leqs.) Then, t hose minuti.s are in
cluded only in the calcu l ation o f the per i od Leq 
for tot a l noise. Leq for t raff i c noise i s calcu
l ated excluding those minutes influenced by nontraf 
fic noise. If simultaneous traffic counts were made, 
they can be used to compare a prediction method with 
the meas ur ed Leq fo r t raffic only. 

Anothe r advantage of the one-mi nute Leq mea
suremen t method i s t hat the r e a r e inexpensive in-
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tegrating SLMs a vailable with which one can use the 
method (such as Sruel & Kj aec Models 2225 and 2226) . 
Until recently, the only methods available for mea
suring Lea with inexpensive instrumentation have 
been relatively tedious hand-sampling methods l~I 
us i ng standard SLMs. These methods are susceptible 
to operator error and have relatively complex pro
cedures for determining confidence intervals. 

The one-minute Leq measuremen t me thod doesn't 
involve a sampling of the sound leve l; rather, it is 
effectively a continuous integration (depending on 
the circ ui t design) . Therefor e, sampl e bias is 
limited or nonexistent and no confidence interval 
calculations based on a sampling need be applied. 
Although recording Leq and r esetting an SLM re
quires a brief pause, this pause can be kept short 
with pract i c e . The potentia l measurement error 
therefore approaches the e rror in the instrument 
its elf: this error is usually published with the 
instrument specifications. 

Some portable noise monitoring systems can be set 
up to operate automatically in the one-minute Leq 
mode (such as Digital Acoustics 607, BBN 614) and 
can be used to advantage with the Leq measurement 
method. Although such monitoring systems are more 
cumbersome than integrating SLMs, their automatic 
operation and data recording features free the engi
neer from the recording and r es e tting tasks. 

REFERENCES 

1. J.P. Sirieys and D.E. Commi ns. Short-Term 
Equivalent Level Series: An Ef ficient Too l f o r 
Envi r onmental Assessment. Proc., Interna tional 
Conference on Noise Control Engineering, Miami, 
Fla., Dec . 8-10, 1980. 

2. Bolt Be r anek and Newman Inc. Fundamentals and 
Abatement of Highway Traffic Noise. FHWA, U.S. 
Department of Transportation, 1973. 

3. w. Bowlby, ed. sound .t'rocedures fu< l-leasu;:ing 
Highway Noise: Final Report. Report FHWA-DP-45-
lR, FBWA, u.s. DepaLtment of Trans portation, 
Aug. 1981. 

Publication of this paper sponsored by Committee on 
Transportation-Related Noise and Vibration. 




