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1) HeadingofPart: MeasurementProceduresfor theEnforcementof35 Ill. Adm. Code900
&901

2) CodeCitation: 35 111. Adm. Code910

3) SectionNumbers: ProposedAction:
910.100 New Section
910.102 New Section
910.103 New Section
910.104 New Section
910.105 NewSection
910.106 New Section
910.107 New Section
910~APPENDIXA
91O~TABLEA NewSection
910.TABLE B New Section
910.TABLE C New Section
910.TABLED New Section

4) StatutoryAuthority: 415 ILCS 5/25 and27.

5) A CompleteDescriptionoftheSubjectsand IssuesInvolved: This rulemakingis
explainedin moredetail in theBoard’sfirst noticeopinionandorderofMarch 17,2005,
R03-09,availablefrom theaddressin item 11 below. TheIllinois PollutionControl
Boardopenedthis rulemakingto updateParts901 and910 ofits noiseregulationsfound
in 35 Ill. Adm. CodeSubtitleH. As no oneproposedupdatesto theBoardsince1987,
manyofthe soundmeasurementdefinitionsandtechniquesin theBoard’sexistingrules
do notreflectpresentscientificstandards.This is thesecondpublicationoffirst notice
for thisrulemaking;theBoardwithdrew its initial proposal(publishedon July25, 2003 at
27 Ill. Reg. 11989)afterdeternriningthatadditionalhearingsshouldbeheld in thenoise
ruiemakingsin orderto addressissuesthathavebeenraisedin public comments.

TheproposednewPart910 setsforth themeasurementproceduresfor enforcingthe
Board’snoisestandardsin Parts900 and901. Theseproceduresareessentiallybased
upontheIllinois EnvironmentalProtectionAgency’snoisemeasurementprotQcolsat35
Ill. Adm. Code951. In additionto themeasurementtechniques,theproposalcontains
generalrequirementsandspecific instrumentrequirements.TheproposedAppendixA
includestables(obtainedfrom extensivemeasurements)that canbeusedto determinethe
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long-termbackgroundambientnoiselevelsin instanceswheredirectmeasurements
caimotbemade.

6) Will thisproposedrule replaceanyemergencyrule currentlyin effect? No

7) Doesthisrulemakingcontainanautomaticrepealdate? No

8) Doesthisproposedrule containincorporationsby reference?No, but this ruledoes
referencematerialsincorporatedby referenceat 35 Ill. Adm. Code900.106.

9) Arethereanyotherproposedamendmentspendingon thisPart? No

10) StatementofStatewidePolicy Objectives: Theseproposedamendmentsdo notcreateor
enlargea Statemandateasdefinedin Section3(b)oftheStateMandatesAct. [30 ILCS
805/3 (1992)].

11) Time, Place,andMannerin which interestedpersonsmaycommenton thisproposed
rulemaking: TheBoardwill acceptwrittenpublic commenton thisproposalfor aperiod
of45 daysafterthedateof thispublication. CommentsshouldreferenceDocketR03-09
andbe addressedto:

DorothyM. Gunn,Clerk
Illinois Pollution ControlBoard
JamesR. ThompsonCenter
100 W. RandolphSt.
Suite11-500
ChicagoIL 60601

Addressall questionsto MarieTipsord,at 312/814-4925ortipsorm@ipcb.state.il.us.

Requestcopiesof theBoard’sopinionandorderin DocketR03-09 from DorothyM.
Guim, at 312-814-3620,ordownloadfrom theBoard’sWebsiteatwww.ipcb.state.il.us.

12) Initial RegulatoryFlexibility Analysis:

A) Typesofsmallbusinessesaffected: Any smallbusinessthat engagesin noise
consultingorthat emitsnoisebeyondtheboundariesofits propertymaybe
affectedby thisproposal.
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B) Reporting,bookkeepingorotherproceduresrequiredfor compliance:No
changesin thereporting,bookkeepingorotherprocedureswill berequiredfor
compliancewith thisproposal.

C) Typesofprofessionalskills necessaryfor compliance: Compliancewith this
proposedrulemakingmayrequiretheservicesofaprofessionalnoiseconsultant
to determinewhetheranynoiseit emitsbeyondtheboundariesof its property
violatesthesestandards.

13) Regulatoryagendaon whichthis rulemakingwassummarized:~January2005.

Thefull text oftheProposedRules:.beginson thenextpage:



i~TNOTICE VERSION JCAR35O91

2 TITLE 35: ENVIRONMENTAL PROTECTION APR 122005
3 SUBTITLE H: NOISE STATE OF ILLINO
4 CHAPTERI: ILLINOIS POLLUTION CONTROLBOARD Pollution COntrol Bo~%

6 PART 910
7 MEASUREMENTPROCEDURESFOR THE ENFORCEMENT
8 OF 35 ILL. ADM. CODE900 & 901
9

10 Section
11 910.100 General
12 910.102 Instrumentation
13 910.103 Definitions
14 910.104 MeasurementTechniquesfor 35 Ill. Adm. Code900
15 910.105 MeasurementTechniquesfor 35 Ill. Adm. Code901
16 910.106 Protocolsfor DeterminationofSoundLevels
17 910.107 MeasurementTechniquesfor Highly-ImpulsiveSoundUnder35 Ill. Adm. Code
18 104~
19 910~PPENDiX~ATablesof Long-TermBackgroundAmbientNoise
20 910~TABLEA Daytimelong-termbackgroundambientLeq levelsin decibelsby landuse
21 categoriesand 1/3 octave-bandlevel
22 910~TABLEB Nighttimelong-termbackgroundambientLeq levelsin decibelsby land
23 usecategoriesand‘/~octave~bandlevels
24 910.TABLE C Daytimelong-termbackgroundambientLeq levelsin decibelsby landuse
25 categoriesandoctave~bandlevel.~,
26 910~TABLB~D Nighttimelong-termbackgroundambientLeq levelsin decibelsby land
27 usecategoriesand octave~bandleve1~
28
29 AUTHORITY: Implementingandauthorizedby Sections25 and27 oftheEnvironmental
30 ProtectionAct [415 ILCS 5/25 and27]
31
32 SOURCE: Adoptedat 29 Ill. Reg. , effective_________________
33
34 Section910.100 General
35
36 ThisPartspecifiesthe instrumentationto beusedwhenconductingacousticalnoise
37 measurementsandsetsforth thespecificacousticalmeasurementtechniquesto be employed
38 whenconductingtime-averagedsoundlevel (Leq) measurements.Theinstrumentation
39 requirementsandmeasurementtechniquesasmorespecificallyset forth in this Partmustbeused
40 in determiningwhetheranoisesource~isin compliancewith 35 III. Adni. Code900 and901.
41
42 Section910.102 Instrumentation
43
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44 a) SoundMeasuringEquipment
45
46 1) An integratingsoundlevel meterusedaloneorusedin conjunctionwith
47 an octave!,handor’A~octave4bandfilter setorareal-timesoundanalyzer
48 (octave~bandorV~octave~.band)mustconformwith thefollowing
49 standardsincorporatedby referenceat35 Ill. Adm. Code900.106:
50
51 A) ANSI S1.4— 1983 (R2001)“AmericanNationalStandard
52 Specificationfor SoundLevelMeters~1,andANSI S1.4A — 1985
53 “Amendmentto ANSI S1.4-~1983.”
54
55 B) ANSI S1.11 .~ 1986(R1998)“AmericanNationalStandard
56 Specificationsfor Octave-BandandFractional-Octave-Band
57 AnalogandDigital Filters.”
58
59 C) ANSI S1.6— 1984(R2001)“AmericanNationalStandard
60 PreferredFrequencies,FrequencyLevels,andBandNumbersfor
61 AcousticalMeasurements.”
62
63 D) ANSI S1.8-~~1989“AmericanNationalStandardReference
64 Quantitiesfor AcousticalLevels.”
65
66 B) InternationalElectrotechnicalCommission,IEC 804-2000
67 Integrating/AveragingSoundlevelmeters.
68
69 2) A magnetictaperecorder,graphiclevel recorderorotherindicatingdevice
70 usedmustmeettherequirementsoftheSocietyofAutomotiveEngineers
71 (SAE)RecommendedPracticeJ184“Qualifying a SoundDataAcquisition
72 System,”November1998,incorporatedby referenceat35 Ill. Adm. Code
73 900.106~,
74
75 3) Thelaboratorycalibrationofinstrumentationusedfor acoustic
76 measurementmustbetraceableto theNationalBureauofStandards,and
77 mustbeperformedno lessoftei~thanonceevery12 months.
78
79 4) For outdoormeasurement4awindscreenmustbeattachedto the
80 microphone~,
81
82 b) WeatherMeasuringEquipment
83
84 1) An anemometerandcompassor otherdevicesmustbeusedto measure
85 wind speedanddirectionin accordancewith themanufacturer’s
86 recommendedprocedures.
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87
88 2) A thermometer,designedto measureambienttemperature,mustbeusedin
89 accordancewith themanufacturer’srecommendedprocedures.
90
91 3) A hygrometermustbeusedin accordancewith themanufacturer’s
92 recommendedproceduresto measuretherelativehumidity.
93
94 4) A barometermustbeusedin accordancewith themanufacturer’s
95 recommendedproceduresto measurethebarometricpressure.
96
97 Section910.103 Definitions
98
99 Thedefinitionscontainedin 35 Ill. Adm. Code900.101 applyto this Part.

100
101 Section910.104 MeasurementTechniquesfor 35 Iii. Adm. Code900
102
103 Soundpressurelevel measurementsarenotrequiredto establishaviolationof 35 Ill. Adm. Code
104 900.102(nuisancenoise). However,soundpressurelevelmeasurementsmaybe introducedas
105 corroboratingevidencewhenallegingaviolationof35 Ill. Adm. Code900.102.If sound
106 pressurelevelmeasurementsarecollected,manufacturer’sinstructionsmustbe followed for the
107 equipmentusedand35 Ill. Adm. Code910.105maybeusedasguidancein gatheringdata.
108
109 Section910.105 MeasurementTechniquesfor 35 Iii. Adm. Code901
110
111 Soundpressurelevel measurementsmustbe obtainedin accordancewith thefollowing
112 measurementtechniquesto determinewhetheranoisesourceis in compliancewith 35 Ill. Adm.
113 Code901:
114
115 a) SiteSelection
116
117 1) Measurementsmaybe takenatoneor moremicrophonepositionswithin
118 theappropriatereceivingland. Measurementinstrumentsmustbesetup
119 outdoorswithin theboundariesofthereceivinglandfor thepurposeof
120 determiningwhetheranoisesourceis in compliancewith 35 Ill. Adrn.
121 Code901.
122
123 2) Measurementinstrumentsmustbesetup not lessthan25 feet(7.6meters
124 (m)) from theproperty-line-noise-source.The25-foot(7.6m) setback
125 requirementis from thenoisesourceandnot thepropertyline unlessthe
126 noisesourceis contiguousto thepropertyline.
127
128 3). . Othermeasurementlocationsmaybeusedfor investigatorypurposessuch
129 as,butnot limited to, thefollowing:
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130
131 A) Determiningtheextentof noisepollution causedby thesourceof
132 sound;
133
134 B) Determiningtheambient;and
135
136 C) Analyzingthoseacousticalparametersthatdescribethesound
137 source.
138
139 4) For measurementsof soundsourceswith no audiblediscretetones,
140 microphonesshouldnotbesetup lessthan25 feet(7.6m) from any
141 reflectivesurfacethat)mayaffect data. If measurementsmustbetaken
142 within 25 feet(7.6m), theeffect, if any,of thereflectivesurfaceon the
143 measureddatamustbedetermined.
144
145 5) Formeasurementsof soundsourceswith audiblediscretetones,
146 microphonesmustnotbe setup lessthan50 feet(15.2m) from any
147 reflectivesurfacethat~mayaffect data. If measurementsmustbe taken
148 within 50 feet(15.2m), theeffect, if any, ofthereflectivesurfaceon the
149 measureddatamustbe determined.
150
151 6) Objectswith small dimensions(trees,posts,bushes,etc.)mustnotbe
152 within 5 feet(1.5m) of themicrophoneposition. If measurementsmust
153 be takenwithin 5 feet(1.5m) of suchobjects,theeffect, if any,on the
154 measureddatamustbe determined.
155
156 b) InstrumentationSetUp
157
158 1) A tripod mustbe setatthechosensite. Thetripodmustbe extendedto a
159 heightbetween3 feet8 inches(1.12m) and4 feet10 inches(1.47m)
160 aboveground.
161
162 2) A microphonemustbeattachedto theappropriateendofa 5-foot (1.5 m)
163 or longercableandmustbeaffixedto thetop ofthetripod. Theotherend
164 ofthecablemustbeconnectedto themeasuringinstrument~
165
166 3) Theangleof incidenceofthemicrophonemustbeadjustedto yield the
167 flattestfrequencyresponsein accordancewith themanufacturer’s
168 specifications.
169
170 4) Themeasuringinstrumentmustbe separatedfrom themicrophoneso asto
171 minimizeanyinfluenceon themeasurements.Thecablemovementmust
172 beminimizedduringthemeasurementperiod.
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173
174 c) Measurement SiteOperationand Instrument Calibration
175
176 1) Beforetaking soundpressurelevel measurements,measureandrecord
177 (nearthemeasurementsite):
178
179 A) Wind speedanddirection;
180
181 B) Ambient temperature;
182
183 C) Relativehumidity; and
184
185 D) Barometricpressure.
186
187 2) Turnthemeasuringinstrumenton andallow theinstrumentto stabilize.
188 Monitor andrecordthebatteryconditionofthecalibratorandall
189 measuringinstruments.
190
191 3) Turn thecalibratoron atits appropriatefrequency.Allow thecalibratorto
192 stabilizeandcalibratethemeasuringsystemaccordingto the
193 manufacturer’sspecifications.After themeasuringsystemhasbeen

194 calibrated,removethecalibratorandattachawindscreento the
195 microphone.
196
197 4) Adjust themicrophoneto the angleofincidencethatwill yield the
198 frequencyresponsein accordancewith themanufacturer’sspecifications.
199
200 5) Measurethesoundpressurelevel datawithin the limitationsof subsection
201 (d) andaccordingto themanufacturer’srecommendedprocedures.Other
202 soundpressurelevelsmaybeusedfor investigatorypurposessuchas,but
203 not limited to, thefollowing:
204
205 A) Determiningtheextentofnoisepollutioncausedby thesourceof
206 sound;
207
208 B) Determiningtheambient;and
209
210 C) Analyzingthoseacousticalparametersthat describethesound
211 source.
212
213 6) While soundmeasurementsarebeingtaken,theoperatormustbe
214 separatedfrom themicrophoneso asto minimize any influenceon the
215 measurements.
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216
217 7) While measurementsarebeingtaken,visualandauralsurveillanceof
218 extraneoussoundsourcesandvaryingwind conditionsmustbemadeto
219 insurethattheconditionsofmeasurementareaccuratelyknown. Record
220 anyvariationsin theseparametersthatmayaffect data. Thenumberand
221 basisfor affecteddatablock mustberecorded.Whenusinga tape
222 recorder,voicecommentaryconcerningconditionswill berecordedon the
223 cuetrack.
224
225 8) To minimizewind effectson themicrophone,soundmeasurementsmust
226 notbe takenwhenthewind velocityis greaterthan12 miles perhour
227 (5.4mlsecond)at themicrophoneposition.
228
229 9) For thepurposesofdatacorrection,theambientsoundat themeasurement
230 sitemustbedeterminedbymeansofmeasurementoranalysis.
231
232 .10) After taking soundpressurelevel measurements,removethewindscreen
233 andattachthecalibratorto themicrophone. Turnthecalibratoron atits
234 appropriatefrequency.After allowing thecalibratorto stabilize,monitor
235 andrecordthemeasuringsystemresponse.Whenthemeasuringsystem
236 responsevariesby morethan±0.5 dB from themostrecentfield
237 calibration,thesoundpressurelevelmeasurementsobtainedsincesuch
238 mostrecentfield calibrationcannotbeusedfor enforcementpurposes.
239
240 11) Beforeremovingthecalibratorfrom themicrophone,turn thecalibrator
241 off If theambientsoundhasnotbeendeterminedby meansof
242 measurement, determine thenoisefloor ofthemeasuringsystem. If the
243 noise floor is within 10 dB of the measured sound pressurelevel data,such
244 noisefloor measurementsmustbe recorded.
245
246 12) At theend ofthesoundsurvey,monitorandrecordthebatterycondition
247 ofthecalibratorandall measuringinstruments.Nearthemeasurement
248 site,measureandrecord:
249
250 A) Windspeedanddirection;
251
252 B) Ambient temperature;
253
254 C) Relativehumidity; and
255
256 D) Barometricpressure.
257
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258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

13) Recordthephysicalandtopographicaldescriptionofthegroundsurface
within thevicinity ofthemeasurementsite,surveysite location,a
descriptionof thesoundsource,adiagramofthearea,the locationof
reflectivesurfacesnearthemicrophone,andtheapproximatelocationof
thenoisesourcerelativeto themicrophoneposition.

14) A magnetictaperecordermaybeusedto preservetherawdata.
Calibrationsignalsmustberecordedatthebeginningandendof eachtape
aswell asat intermediatetimes suchaswhenrelocatingto anew
measurement site. Voicecommentaryconcerninglocal conditionsand
affecteddatablocksmustberecordedon thecuetrack. Theoriginal tape
recordingmustbepreservedfor subsequentevaluation. Laboratory
analysesmaybeperformedon magnetictaperecordedfield data. A
descriptionofthe laboratoryinstrumentationandproceduresmustbe
recorded.Analysesusedin the laboratorymustbecorrelatedto field
measurementtechniques.

d) Limiting Proceduresfor SpecificTypesofDataAcquisition

1) Formeasurementsofnon-impulsivesoundwith audible discrete tones, ½~
octave~bandsoundpressurelevelsmustbeobtainedin determining
whetheranoisesourceis in compliancewith 35 Ill. Adm. Code901.106.

2) For measurementsofnon-impulsivesoundwith no audiblediscretetones,
octave~bandsoundpressurelevelsmustbeobtainedin determining
whetheranoisesourceis in compliancewith 35 Ill. Adm. Code901.102
and901.103.

e) CorrectionFactors
If necessary,correctionfactorsroundedto thenearestY2decibelmustbe applied
to soundpressurelevel measurements.Thecorrectionfactorsapplicableto the
measurementsystemmayinclude,but arenot limited to, correctionsfor
windscreeninterferenceandthesoundpressurelevel differencebetween
consecutivefield calibrations.Suchcalibrationcorrectionfactorsmustonly be
usedto makenegativecorrections(subtractionfrom thefield data). In no case
mustsuchcalibrationcorrectionfactorsbe addedto themeasuredsoundpressure
levelssoasto raisethesoundpressurelevel field data. Thecorrectionfactors
applicableto themeasurementsitemayinclude,but arenot limited to, corrections
for reflectivesurfacesand ambientsound.

Section910.106 Protocolsfor Determination of SoundLevels
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300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
:318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

337

338
339
340

a) Therawdatacollectionproceduresfor thedeterminationof equivalentcontinuous
soundpressurelevel (Leq) aredescribedin this Sectionusingasanexamplethe
determinationofa 1-hourLeq correctedfor ambient. Thefollowing procedures
mustbe used:

1) Usingsmallblocks:

A) The1-hourinterval is divided into manysmallblocksoftime so~
thatcorruptionof thedatafrom short-termbackground,transient
soundand lossof datacanbelimited to thecorruptedorbad
blocks. Theblockdurationin secondsmustremainfixed for any
measurementhour. Thedurationmustbeneither lessthan 10
secondsnorgreaterthan 100 seconds.For example,if theblock
durationis chosento be 60 seconds(1 minute),thenthedata
collectionproceedsfor 60, 1-minuteperiodsof measurement.

B) Thecollecteddatafor eachblockrepresentsablock durationLeq
(or soundexposurelevel (SEL)) in octave~bands(or ‘/3 ~

octave~bandsif prominentdiscretetonesmaybepresent).

C) Datafor anyblock corruptedby oneormoreshort-term
backgroundtransientsoundsmustbedeleted.

D) After deletingcorrupteddatablocks,therewill beafixednumber
of“good” datablocksremaining. Thisnumberis designatedas
NPLNS, wherePLNSstandsforProperty-Line-Noise-Source.These
remaining“good” blocksmustbenumberedconsecutively.The
subscripti is usedto denotethenumberingof theblocksin time
orderaftercorrupteddatablockshavebeendeleted.

E) Thedatafor theNPLNS remainingblocksaretime averagedon an
energybasisby octave(orV~octave~band)usingEquation1 below.
In this equation,two subscriptsareused,ito designatetimeandj
to designatethespecificfrequency,eitheran octave-bandor
octave~band. Theraw, 1-hourLeq in the/th frequencybandis
givenby:

1 NPLNS 1~
Leqi = lOlog 10” ~° [Equation1]

NFLNS i~1

whereLeq is theLeq in thejth frequencybandfor the ith non..
deleteddatablock.
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341
342 F) In termsof SEL,therawSEL in thejth frequencybandis given
343 by:

(SELJ
NPLNS

344 SELJ = 10 log 10 10 [Equation2]

345
346 G) Theraw, 1-hourLeq in thejth frequencybandis givenin termsof
347 thecorrespondingSELJ by:
348

349 L~~=SELj+10log~3600 [Equation3]
\. PLNS )

350
351 WhereT is theblockdurationin seconds,NPLNS is thenumberof
352 non-discardeddatablocks,and3600 is thenumberofsecondsin
353 anhour.
354
355 . 2) ContinuousDataCollection:
356
357 A) Themeasuringinstrumentmustbeadjustedto continuously
358 measuresoundpressureandaccumulateLeq for eachblock oftime.
359 For convenience,thehourmaybesplit into severalsmallerblocks
360 suchas 10, 6-minuteblocksor4, 15-minuteblocks, etc.
361
362 B) A switch on themeasuringinstrumentmustbe availableto inhibit
363 datacollectionwheneverashort-termbackgroundtransientsound
364 occurs. This switch shallbeusedto preventshort-term
365 backgroundambientsoundsfrom corruptingthedata.
366
367 C) Datacollectionmustproceedfor onehour.Theenergyaverageof
368 theseveralmeasuredLeqij eachweightedby thenumberofseconds
369 actuallyaccumulatedduringtheith blockresultsin theraw, 1-hour
370 Leq in eachfrequencybandgivenby:
371

1 NPLNS 1~!~:1
372 Leqi = 10log ~ 10) [Equation 4]

TPLNS 1=1

373
374 WhereLeqij is theLeq in thejth frequencybandfor the ith large
375 block.T1 is theactualnumberofsecondsof “good”~lata
376 accumulatedin the ith blockoftime (e.g.,6 to 15 minutes);and
377
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NPLNS

378 TPLNS = [Equations]

379
380 3) Minimum datacollectionrequirements:
381
382 A) Initial MeasurementDuration. Theproperty-line-noise-source
383 measurementsmustproceedinitially for onehour. Becauseof
384 correctionfor short-termbackgroundtransientsounds,actual
385 reporteddatacollectiontime T, in seconds,maybe lessthan3600
386 seconds(onehour).
387
388 i) If smallblocksofdataareusedfor datacollection,thenthe
389 totalmeasurementdurationin seconds,TPLNS~is givenby
390 NPLNS T, whereT is the lengthofeachblock in secondsand
391 NPLNS is thenumberofnon-discardedblocks. If data
392 inhibition is usedfor datacollection,thenTPLNS is the
393 numberof non-inhibitedsecondsduringthemeasurement
394 hour. In eithercase,TPLNSmustbe no lessthan900
395 seconds.
396
397 ii) If very fewblockswereusedfor datacollection,thenthe
398 durationof eaChblock, T, maybetoo longand shouldbe
399 reduced.
400
401 iii) For eitherdatacollectionmethod,soundsconsideredto be
402 short-termtransientmayactuallybepartofthe long-term
403 backgroundambientandshouldbesoredefined.
404
405 B) ExtendedMeasurementDuration.If TPLNS is lessthan900seconds
406 duringthe first hourofmeasurements,therawdatacollection
407 proceduresmustbe appropriatelymodifiedandnewmeasurements
408 mustproceedfor anadditionalhour. If TPLNS aftercombiningthe
409 first andthesecondhourofmeasurementsis alsolessthan900
410 seconds,thentherawdatacollectionmustcontinueusing thedata
411 inhibitionmethodor methodemployedduringthesecondhour
412 until TPLNS is greaterthanor equalto 900 seconds.
413
414 4) Correctionfor Long-TermBackgroundAmbientSound:
415
416 A) Theraw1-hourLeqmustbecorrectedfor long-termbackground
417 ambientsound. Thesubsectionbelowdescribesniethodsto obtain
418 the long-termbackgroundambientsoundlevel in thejthfrequency
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419 band. Thecorrectionis dependenton thedifference(in decibels)
420 betweentheraw, 1-hour,jth bandproperty-line-noise-sourc~:Leqj
421 andcorrespondingjth bandlong-termbackgroundambientsound
422 level. Thecorrectionto beappliedis asfollows:
423
424 i) If thedifferencebetweentheraw1-hourLeq andthe long-
425 termbackgroundambientsoundis largerthan 10 decibels,
426 thenthecorrectionmustbe set to 0.
427
428 ii) If thedifferencebetweentheraw 1-hourLeq andthe long-
429 termbackgroundambientsounddifferenceis lessthan3
430 decibels,thenthejthfrequency-bandlevel, Leqj, mustbe set
431 equalto 0.
432
433 iii) If thedifferencebetweentheraw 1-hourLeq andthe long-
434 termbackgroundambientsoundis between3 and 10
435 decibels~thenthecorrectiongivenin Table1 below must
436 besubtractedfrom theraw, 1-hourproperty-line-noise-
437 . sourceLeqj

438
439 Table I
440 Correctionsin dB for long-term
441 background~Yambientsound
442

Difference Correctiot
(dB) (dB)

3 3
4 2.3
5 1.7
6 1.3
7 1.0
8 0.7
9 0.6
10 0.5

443
444 B) Thelong-termbackgroundambientcorrectedlevel mustbethe
445 property-line-noise-sourceLeqi reportedfor thejth frequencyband.
446
447 b) Obtainingthebackgroundambientsoundlevel:
448
449 1) Thebackgroundambientmustbemeasuredfor thepurposesofthis
450 Sectionduring a 10-minuteinterval.
451
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452 2) Long-termbackgroundambientmeasurementproceduresaresimilar to
453 proceduresto measuretheproperty-line-noise-sourceitself. Eliminating
454 short-termbackgroundambienttransientsoundsfrom themeasurementof
455 averagelong-termbackgroundambientsoundproceedsin a manner
456 similar to themeasurementoftheproperty-line-noise-sourceemissions
457 themselves.Thetwo methodsfor measurementare: to divide the 10-
458 minutemeasurementinto shortblocksof data,or inhibit datacollection
459 whenshort-termbackgroundtransientsoundsoccur. Thesamemethod
460 mustbeusedfor gatheringboth theproperty-line-noise~sourcedataand
461 thecorrespondinglong-termbackgroundambientdata. Themeasurement
462 proceduresfor eachmethodaregivenin subsections(b)(3), (b)(4)~and
463 (b)(5)3ofthis Section:
464
465 3) Using SmallBlocksofData
466
467 A) The10-minutemeasurementof long-termbackgroundambient
468 mustbe divided into shortmeasurementblocks. Thedurationof
469 theseblocksmustremainconstantduring theentiremeasurement,
470 bothwhenmeasuringthe long-termbackgroundambientandwhen
471 measuringtheproperty-line-noise-source.Thedurationofthis
472 measurementblockin seconds,T, mustdivide exactly(without
473 remainder)into 600 andmustbeneithergreaterthan 100 seconds
474 norlessthan 10 seconds.
475
476 B) All datafor any measurementblock corruptedby oneormore
477 short-termambienttransientsoundsmustbediscarded.The
478 numberofremaining,non-discardedmeasurementblocksis
479 designatedNBA, whereBA standsforbackgroundambient.
480
481 C) TheLeq for eachoctave~..(or ½~octavei~bandaretime-averagedon
482 anenergybasisovertheNBA remainingmeasurementblocksto
483 obtainaveragelong-termbackgroundambientLeqperband.
484 Equation1 (seesubsection(a)(1)(E)ofthisSection)is usedfor this
485 calculationwith NBA replacingNPLNS asthenumberof elemental
486 blocksto be summed.Thetotal durationofthemeasurementin
487 seconds,TBA, is givenby NBA multiplied by T.
488
489 4) ContinuousDataCollection~.
490
491 A) Themeasuringinstrumentmustbeadjustedaccordingto
492 manufacturer’sinstructionsto continuouslymeasuresound
493 pressureandaccumulate(i.e.~record)Leq. A switchmustbe
494 availableto inhibit datacollectionwheneverashort-term
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495 backgroundtransientsoundoccurs,(andon someinstruments,a
496 buttonmaybe availableto deletethemostrecent,previousdata).
497
498 B) Theswitchesorbuttonsmustbeusedto preventshort-term
499 backgroundambientsoundsfrom corruptingthedata.
500
501 C) Datacollectionmustproceedfor 10 minutes. Theresult is the10-
502 minute,long-termbackgroundambientLeq in eachband.
503
504 D) TBA is thenumberofnon-inhibitedmeasurementsecondsduring
505 the 10-minutemeasurementperiod.
506
507 5) Theminimumduration,for eithermethod,TBA mustbeno lessthan150
508 seconds.If TBA is lessthan150 seconds,thenthemeasurementofthe
509 long-termbackgroundambientmustcontinuebeyondtheoriginal 10
510 minutesanduntil TBA for thetotal long-termbackgroundambient
511 measurementis greaterthanorequalto 150 seconds.
512
513 6) MeasurementAlternatives. Thelong-termbackgroundambient4rloise
514 shouldideallybemeasuredatthepotentialviolationsitejustbefore
515 measurementoftheproperty-line-noise-sourceemissions.However,
516 turningoff theproperty-line-noise-sourcemaynot alwaysbe possible.
517 Thefollowing areahierarchicalorderoffive proceduresfor obtainingthe
518 long-termbackgroundambientnoise. Thefirst four proceduresinvolve~
519 direct measurement;thefifth procedureprovidesfor useoftablesof
520 valuesobtainedfrom extensivemeasurements.Thesearenot equivalent
521 proceduresbut areorderedfrom whatis consideredto be themost
522 accurateto whatis consideredto betheleastaccurateprocedure.
523
524 A) DirectMeasurementProcedure~J:With theproperty-line-noise-
525 source(PLNS) turnedoff, measurethelong-termbackground
526 ambientnoisewithin thehourbeforeorwithin thehourafter
527 measurementofthePLNS emissionsatthe locationwherethe
528 PLNSmeasurementsarebeingtakenandwith themeasurement
529 equipmentusedfor thePLNSmeasurements.
530
531 B) DirectMeasurementProcedure-2:With thePLNS turnedoff,
532 measurethe long-termbackgroundambientduringa similartime
533 periodin termsofbackgroundambientsoundlevel, within one~to
534 ~24ihoursbefore,orwithin one~to24~hoursaftermeasurementof
535 thePLNSemissionsat the locationwherethePLNS measurements
536 arebeingtakenandwith themeasurementequipmentusedfor the
537 PLNS.
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538
539 C) Direct Measurement Procedure-3: With thePLNSturnedoff,
540 measurethe long-termbackgroundambientduringsomeother
541 acousticallysimilarperiodwithin one~to~30~daysbefore,orwithin
542 one~to~30~daysaftermeasurementof thePLNS emissions.This
543 alternatelong-termbackgroundambientmeasurementtime might
544 bea Saturdaynight oranytimeduring aSundayorholiday. The
545 measurementswouldbemadeatthe locationwherethePLNS
546 measurementsarebeingtakenandwith themeasurement
547 equipment(or like equipment)usedfor thePLNS measurement.
548
549 D) DirectMeasurementProcedure-4:With thePLNSturnedoff,
550 measurethe long-termbackgroundambientnoiseduring some
551 otheracousticallysimilarperiodwithin~3O.td~9Q~daysbefore,or
552 within~30~to~90~daysaftermeasurementofthePLNS emissions.
553 Thesemeasurementswouldbemadeatthe locationwherethe
554 PLNSmeasurementsarebeingtakenandwith themeasurement
555 equipment(or like equipment)usedfor theproperty-line-noise-
556 sourcemeasurements.
557
558 B) TablesofLong-TermBackgroundAmbient Noise. Wherenoneof
559 thealternativescanbeused,usetheapplicablelong-term
560 backgroundambientdatatakenfrom TablesA throughD in
561 AppendixA ofthis Part. Thesetablesareorganizedby
562 predominantlanduseandtime ofday(daytimeornighttime).
563 Thereareseparatetablesfor octave~and‘/~octave:thands.The
564 backgroundenvironmentspresentedin thetable arebasedon
565 extensivemeasurementsconductedin theChicagoareaandare
566 divided into thefive categoriesgivenbelow in accordancewith
567 G.L~Bonva11et,“Levels andSpectraofTraffic, Industrial,and
568 ResidentialAreaNoise,” JournaloftheAcousticalSocietyof
569 America, 23 (4), pp 435-439,July~1951;andDwight E. Bishopand
570 PaulD. Schomer,HandbookofAcousticalMeasurementsand
571 NoiseControl,Chapter50, CommunityNoiseMeasurements,

3
Tc~

572 Edition, Cyril M Harris,Edito~McGraw-Hill Book Co., New
573 York (1991).
574

575 i) Category1: NoisyCommercial’andIndustrialAreas. Very
576 heavytraffic conditions~suchasin busydowntown
577 commercialareas,at intersectionsofmasstransportation
578 andothervehicles~includingtheChicagoTransitAuthority
579 trains,heavymotortrucksandotherheavytraffic, and
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580 street corners where rnotor~busesandheavytrucks
581 accelerate.
582
583 ii) Category2: ModerateCommercialandIndustrialAreas,
584 andNoisyResidentialAreas. Heavytraffic areaswith
585 conditionssimilar to subsection(b)(6)(E)(i) ofthisSection
586 butwith somewhatlesstraffic, routesofrelativelyheavyor
587 fast automobiletraffic but whereheavytrucktraffic is not
588 extremelydense,andmotorbusroutes.
589
590 iii) Category3: QuietCommercialandIndustrialAreas,and
591 ModerateResidentialAreas. Light traffic conditionswhere
592 no masstransportationvehiclesandrelatively few
593 automobilesandtruckspass,andwherethesevehicles
594 generallytravel at low speeds.Residentialareasand
595 commercialstreetsandintersectionswith little traffic
596 comprisethis category.
597
598 iv) Category4: QuietResidentialAreas. Theseareasare
599 similar to Category3 in subsection(b)(6)(E)(iii) ofthis
600 Sectionbut1forthis group.,thebackgroundis eitherdistant
601 traffic or is unidentifiable.
602
603 v) Category5: VeryQuiet, SparseSuburbanorRuralAreas.
604 Theseareasaresimilar to Category4 subsection
605 (b)(6)(E)(iv) ofthis Sectionbut areusuallyin
606 unincorporatedareasand~forthis group~therearefew if
607 anynearneighbors.
608
609 Section910.107 MeasurementTechniquesfor Highly-Impulsive SoundUnder 35 Ill. Adm.
610 Code901.104.
611
612 a) Measurementofhighly-impulsivesoundunder.35 Ill. Adm. Codp901.104canbe
613 madein two distinctand equallyvalid ways,namelythegeneralmethodandthe
614 controlledtestmethod.
615
616 b) GeneralMethod: Thegeneralmethodis to measurethe1-hour,A~weightedLeq
617 (not theoctave~’or ‘/3 octave~bandlevels)usingessentiallyone ofthetwo
618 proceduresdescribedin,Sections29lO.105and910.106.
619
620 1) Theprocedureusingsmallblocksoftimeto collectdatais asfollows:
621
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622 A) Thehourmustbe divided into small blocksandtheA-weightedLeq
623 mustbemeasuredfor eachofthesesmallblocksoftime. Leqmust
624 bemeasuredfor theentirehourbutdatacollectionmustbe
625 inhibitedwheneverashort-termbackgroundtransientsound
626 occurs.
627
628 B) Thedurationofeachblockmustbeheldconstantduringthehour.
629 Thisdurationin secondsmustdivide exactlyinto 900 andmustbe
630 neithergreaterthan100 secondsnorlessthan10 seconds.
631
632 C) Thedatafor anyblock corruptedby oneormoreshort-term
633 backgroundambientsoundsmustbediscarded.
634
635 2) Thecontinuousdatacollectionprocedureis asfollows:
636
637 A) Leqmustbemeasuredfor theentirehour.
638
639 B) Datacollectionmustbeinhibitedwheneverashort-term
640 backgroundtransientsoundoccurs.
641
642 3) Correctionfor the long-termbackgroundambientmustbe accomplished
643 usingall of theotherproceduresandrequirementsenumeratedin Section
644 910.105and 910.106~.Theserequirementscmustbecompliedwith to
645 determineanA-weighted,1-hour,background-ambient-correctedLeqfor
646 thehighlyimpulsiveproperty-line-noise-sourceunderstudy.
647
648 c) ControlledTestMethod: Forthis method,thefollowing proceduresniustbe used:
649
650 1) GeneralMeasurementDescription
651
652 A) Thesoundexposureperimpulsefrom eachseparateindividual
653 impulsive.source~ismeasured.
654
655 B) Thetotal soundexposureperhourfrom eachsourc~isthesound
656 exposurepereventmultipliedby thenumberof eventsperhour.
657
658 C) Thegrandtotal soundexposure(SE)perhouiiris thesumofthe
659 soundexposuresperhourfrom eachoftheseparateindividual
660 sources.
661
662 D) ThereportedSEL is obtainedfrom thegrandtotal soundexposure
663 (SE)perhourusingthefollowing:
664



JCAR3SO91O-0505255r01

665 SEL= 10 log (SE)+ 94~ [Equation 7]
666
667 E) Theequivalentlevel,Leq.~.correspondingto a SELmeasuredor
668 predictedfor onehour(3600seconds)is givenby:
669
670 Leq = SEL - 10 log (3600)~ [Equation’ 8]
671
672 2) Determinationof soundexposurepereventmustbeasfollows:
673
674 A) Thesoundexposurepereventfrom each,separate,individual
675 source~mustbedeterminedby measuringthetotal A-weighted
676 soundexposurefor about10 repetitionsofthis source. This setof
677 about10 measurementsmaybeperformedcontinuouslyover‘a
678 shortperiodoftime, orthis setofmeasurementsmaybeperformed
679 overa discontinuoussetofmeasurementperiods. In eithercase,
680 thetotal measurementdurationmustbe lessthan 100 seconds.
681
682 B) Theseseparate,individualproperty-1ine-noise-source~controlled
683 measurementsmustbe freeofanyshort-termambientsounds.If
684 anyshort-termbackgroundtransientsoundsoccurduring these
685 measurements,thenthemeasurementmustbe repeateduntil

686 measurementdata,freeof anycorruptingshort-termbackground
687 ambientsounds,are obtained.
688
689 C) ThetotalmeasuredA-weightedsoundexposurefor thisgroupof
690 about10 repetitionsmustbecorrectedfor long-termbackground
691 . ambientby subtractingtheA-weightedlong-termbackground
692 ambientsoundexposure.Thesoundexposurevaluesubtracted
693 mustbethelong-termA-weightedbackgroundambientsound
694 exposureper secondmultipliedby thenumberof secondsusedto
695 measuretheseverals~uroe~repetitions.
696
697 D) Thereportedsource~A-weightedsoundexposurepereventmustbe
698 thetotal correctedsoundexposuredividedby thenumberof ~öurc.e~‘

699 repetitionsmeasured.
700
701 E) Thebackgroundambientmustbemeasuredfor ashorttime, at
702 least30 secondsasnearin timeto thesourc~measurementsas
703 possible,but within Vz hour. Thetotal A-weightedlong-term
704 backgroundambientsoundexposureper secondis thetotal
705 measuredlong-termbackgroundambientsoundexposuredivided
706 by thenumberofsecondsofbackgroundambientmeasurement.
707
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708 F) Theremustbe no short-termbackgroundambientsoundspresent
709 duringthemeasurementofthe long-termbackgroundambient. If
710 anyshort-termbackgroundtransientsoundsoccurduringthese
711 measurements,thenthemeasurementsmustberepeateduntil long-
712 termbackgroundambientmeasurementdatafreeof anycorrupting
713 short-termbackgroundambientsoundareobtained.
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714 910.APPENDIXA Tables ofLong-Terrn~BackgroundAmbient Noise
715
716 910.TABLEA. Daytime long-term background ambient Leq levelsin decibelsby land use
717 categoriesand 1/3 octave-bandlevel
718

BackgroundCategory
Octave-BandCenter 1 2 3 4 5

Frequency(Hz)

20 63 56 48 42 36
25 64 57 49 43 37
31 65 58 50 44 38

40 65 58 51 44 38
50 66 59 51 45 39
63 66 59 52 46 40

80 67 60 52 46 40
100 68 60 53 47 41
125 67 59 52 46 40

160 66 59 52 46 40
200 66 58 51 45 39
250 65 58 50 44 38

315 64 57 49 43 37
400 63 55 48 42 36
500 62 54 46 40 34

630 61 53 44 38 32
800 60 51 42 36 30
1000 58 49 40 34 28

1250 56 47 38 32 26
1600 54 45 36 30 24
2000 52 43 33 28 21

2500 50 41 30 25 19
3150 49 39 28 23 17
4000 48 37 25 20 15

5000 46 35 23 18 13
6300 44 33 21 16 10
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8000 43 31 19 14 8

10,000 41 29 17 12 6
12,500 39 27 15 10 4



JCAR350910-0505255r01

720 910.APPENDIXA Tables of Long-Term Background Ambient Noise
721
722 910.TABLE B. Nighttime long-term background ambient Leq levelsin decibelsby land use
723 categoriesand 1/3.~octave~bandlevel~
724

BackgroundCategory
Octave-BandCenter 1 2 3 4 5

Frequency(Hz)

20 53 48 43 37 31
25 54 49 44 38 32
31 ~5 50 45 39 33

40 55 50 46 39 33
50 56 51 46 40 34
63 56 51 47 41 35

80 57 52 47 41 35
100 58 52 48 42 36
125 57 51 47 41 35

160 56 51 47 41 35
200 56 50 46 40 34
250 55 50 45 39 33

315 54 49 44 38 32
400 53 47 43 37 31
500 52 46 41 35 29

630 51 45 39 33 27
800 50 43 37 31 25
1000 48 41 35 29 23

1250 46 39 33 27 21
1600 44 37 31 25 19
2000 42 35 28 23 16

2500 40 33 25 20 14
3150 39 31 23 18 12
4000 38 29 20 15 10

5000 36 27 18 13 8
6300 34 25 16 11 5
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8000 33 23 14 9 3

10,000 31 21 12 7 1
12,500 29 19 10 2
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726 910.APPEND1XA Tables of Long-Terni Background Ambient Noise
727
728 910.TABLE C Daytime long-term background ambient Leq levelsin decibelsby land use
729 categoriesand octave~band leveL;
730

BackgroundCategory
Octave-BandCenter 1 2 3 4 5

Frequency(Hz)

31 70 63 55 49 43
63 71 64 57 51 45
125 72 64 57 51 45
250 70 63 55 49 43
500 67 59 51 45 39
1000 63 54 45 39 33
2000 57 48 38 33 26
4000 53 42 30 25 20
8000 48 36 24 19 13

731
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732 910.APPENDIX A Tables of Long-Term Background Ambient Noise
733
734 910.TABLE D Nighttime long-term background ambient Leq levelsin decibelsby land use
735 categoriesand octave~bandleveh
736
737

BackgroundCategory
Octave-BandCenter 1 2 3 4 5

Frequency(Hz)

31 60 55 50 44 38
63 61 56 52 46 40

125 62 56 52 46 40
250 60 55 50 44 38
500 57 51 46 40 34
1000 53 46 40 34 28
2000 47 40 33 28 21
4000 43 34 25 20 15
8000 38 28 19 14 8

738


