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et:iapter 1 

REVIEW OF REGULATIONS AND INDUSTRY PRACTICE 
AFFECTING CONTROL OF NOISE AND VIBRATION FROM 

CONSTRUCTION AND OPERATIONS OF T.HE METRO RAIL SYSTEM 
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1.1 .INTRODUCTION 

A l)lajor e11vironmental effect of all transportation systems is the 
noise produced by operation of tlle vehicles a)ld, in some ca.ses, 
the noise from ancillary facilities. As a result of t.h.is fact, 
and because of other noises which occur .in communities, there has 
been considerable legislative action, both at the lo.cal or state 
and at the federal level, which has produced regulations that may 
affect the design and operational requireine11ts for a new rail 
transit facility. Such ordinances in almost all cases address 
the noise from ancillar'y facilities and may address the noise 
from facil.ity construction activities. In fact, there have been 
some standards or ordinances enacted which directly address the 
noise from rail transit system vehicle operations. 

Note that while some agencies are beginning to consider 
grou.nd,--borne. vibration and/or building vibration standards or 
limits as an adjunct or supp:Lement to noise standards or 
ordinances, at the present t.ime there ai:e very few standa.rds 
which speci.fy vibration level limits. Since ground-borne 
vibration is one of the most significant environmental aspe.cts of 
a rail transit system, it is appropriate and necessary to 
consider t.he effects of grou11d-borne vibration even though there 
may be no applicable standards or ordinances which directly 
address this factor. 

Because there are standards or ordinances which may affect the 
design and equipment requirements of the Southern California 
Rapid Transit District (SC::RTD) Metro Rail Project, a study of the 
local and federal regulations potential.ly affecti11g noise ~)ld 
vibration from construction and operations of th.e Metro Rail 
system has been completed. This report presents the findings of 
that study and includes an outline and discussion of all 
sta.ndards • and ordinances applicable to or affecting the design 
and eqUi?11ent reguirE!l)lents for t.he Metro Rail Project. 

Also included is a discussion of industry standards and practice. 
This has been included in order to indicate what noise and 
vibration design goals a.nd criteria are bei11g used by c:>lder 
existing systems for line extensions, system mod.ifications and 
procurement of new vehicles, and by new systems which are 
current,ly operating or under design and construction. 

1.2 SUMMARY 

The proposed 18. 6 mile route of the Metro Rail Proj·ect will be 
located entirely within the County of Los Angeles and for the 
most part, within the incorporated area of the City of Los 
Angeles. ThUs, the applicable legislation includes any Federal, 
State of California, 6'r City and COu'nty Of Los Angeles standards 
or ordinances which address noise and vibration aspects of the 
Metro Rail Project. 
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One of the most important pieces of legislation that ha_s had a 
major impact on noise control and on the issuance of noise 
regulations in the USA is the Noise Control Act of 1972 [l]. 
Under tl:l_i!S Act, States and municipalities retain primary 
responsibility for noise contrQ.l. The Act autl:lorizes the U.S. 
Environmental Protection Agency (EPA) to provide technical 
assistance to States and municipalities to facilitate development 
and implementation of their environmental noi.se control programs. 
The Act specifies construction equipment as one of the four 
categories of equipment to be studied by the EPA. 

Pursuant to the California Government Coqe [2), Section 65302 
·cg) , both the Cou_nty anq the Ci_ty have adopted Noise Elements as 
part of their General Plans. The California Government Code 
requires (but does not limit) that the General Plan Element 
incluc:le cons 0ideration of the following sources of noise 
generation: 

- Highways and freeways 
- Primary a_rterials and local streets 
- Passenger and f.reight on-line railroad operations 
- Rapid transit system operations 
- Commercial, general aviation, heliport, helistop and 

military airport operations, aircraft overflights, jet 
engine test s·tands, and all other ground fa,::ilities and 
maintenance functions related to airport operations 

- Local industrial plants including railroad 
classification yards 

- Other stationary noise soutces identified by local 
agepcies as contributing to the community noise 
environment [ 3). 

Both .the County and City of Los Angeles have complied with the 
requirements of the California Govetnment Code Section 65302(9) 
by adopting a Noise Element to the General Plan. These Noise 
Elements in colllbinat0ion with the City and County Noise Ordinances 
result in some iimi tations and requirements of the Metro Rail 
Project. Prtmai:fiy these rest~ic::tions apply to construction 
noise and vibration and to ancilla_ry facility !)Oise during 
operation. They do not apply to vehicle operation during revenue 
service. 

The State of California ha_s ena_cted a number of laws intended to 
control noise.. None of these state laws directly affect t'i:1e 
Metro Rail Project. The California Administrative Code, Title 
25, does indirectly esta_blish a noise exposure limit standard for 
airborne noise f•rom rail transit vehicle operations. 

None of the federal agencies, EPA, DOT or UMTA, have produced 
regulat_ion_s wh,ich are appli_c;:~_ble to the Me.tro Rail Project other 
than some EPA .regulations which affect construction equipmerit 
noise emission. The general policy of UMTA is to review ·and 
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c:omment on enviroru_ne11ta_l impact stateme11ts and to assure 
compliance with committments of the environmental :Cinpa.ct 
statement. 

Transit industry pr.actices generally follow the noise and 
vibratiqn design limits as out-lined in the APTA Publication, 
"G~_idelines for Design of Rapid Transit Facilities". This 
includes all of the newer system f,acilities and equipment 
recently d·esigned and built in Washington, D.C., Ba_ltil)lore, 
Atlanta, and Buffalo. 

1.3 EXISTING GENERAL PLAN ELEMENTS AND LOCAL NOISE ORDINANCES 

l. 3.1 County General Plan Noise Element 

The Los Angeles County General Plan Noise Element was adopted in 
1974 and is essentiaJ,ly an Action Plan which establishes a list 
of priority actions to be u11dertaken by the County to meet Plan 
objectives [4]. One of these recom_me11datiops C<!l.l_s fqr t_he 
passage of "a comprehensive Noise Ordinance" and amendments to 
the "building code, s ub-divi.sion, and zoning ordinances ... to 
ref-lect the latest noise abatement techniques.~ One result of 
the Action Plan rias been the passage of Or-dinance 11,778, The 
Noise Control Or.dipance of the County of Los Angeles [5]. 

1.3.2 County Noise Ordinance 

The Collcnty Noise Ordin_ance [5] relates to the control of notse 
and vibration and states: "It shall be t_he policy of the County 
to maintain quiet in those at.eas which exhibit low noise levels 
and to implement programs aimed at reducing noise .in those areas 
where noise _levels are above acceptable values." 

The Ordinance adopts measurcement standar-ds, establishes community 
nois.e criteria, defines prohibited actions, provides a yaria_nce 
mechanism, and char.ges the County Health Offic·er wit_h t_he • 
principal r.ole of enforcement [SJ. The impact of the County 
Noise Ordinance on the construction and operation of the transit 
system is eva-luated later in this report. 

l. 3. 3 City General Plan Noise Element 

The City of Los Angeles Gener.al Plan Noi.se Element was adopted in 
1975 and focuses significant atte_ntion upon the transpor1:::at0ion 
sector as a noise generator and plac::es particular emphasis on 
aviation noise sources [6]. The Noise Element does not suggest a 
specific action program; rather, it outlines broad conceptual 
progr·ams and leaves it up to various City Departments to develop 
the required regull!tio11_s a11d/or ordin_ances. • 
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l. 3. 4 City .Noi.s.e Ordinance 

The City of Los Angeles first ~oise Ordinan~e (,144, 331) [7) 
predates the City General Plan Noise Element [6) and was adopted 
by the City Council in 1973. It is found, commencing with 
Section 111. 01, ii) the Los Angeles Municipal Code. The Ordinance 
was recently submitted to t_he City Cou_ncil for amen_dment in arel!.s 
which do not. affect the construction and operation -of the transit 
system. The City Noise Ordinance establishes standar,ds for 
ambient noise levels with-in various land use zones and the 
criteria for maximum noise levels. The potential impact of the 
City Noise Ordinance upon the construct-ion and operation of the 
transit system is discussed below. 

l. 4 .POTENTIAL IMPACTS OF LOCAL AND FEDERAL AGENCY REGULATIONS 

The impacts of local and Federal regulations upon the 
construction a_nd operations of the Metro Rail Project are 
discussed separately herein. Both con_struction and operations 
may be affected by either the City and County Noise Ordinances or 
t_he E_PA noise emission standards, or both. 

l. 4.1 Construc_tion - Local Regulations 

Both the City and County Noi.se Ordinances prescribe limits for 
construction noise. Most of the transit alignment is to be 
located with-in the municipal boundaries of the City of Los 
Angeles and lo.'ill therefore fall under jurisdiction of the 
Municipal Code [7). 

First, the City Noise Ordinance prohibits the generation of 
construction related noise during the hours of 9:00 p.m. to 7:00 
a.m. [BJ. - Further, Section 112.0S(a) of the City Noise Ordinance 
states that no person shall operate any power.ed equipment or 
powered hand tool that exceeds a maximum noise level of 75 dBA at 
a distance of 50 feet. Th-is maximum noise limit applies to all 
construction and industrial machinery including crawler-tractors, 
dozers, rotary-dri'iis and ·augers, ioll.ders, power shovels, cranes, 
d~rricks, inot6r gr·aders, paving machines, off-highway trucks, 
ditc_hers, trenchers, compactors, scrapers, wagons, pavement 
breakers, compressors, and pneumatic powered equipment. 

The City Nois_e Ordinance also st_ates that tI:ie noise limits for 
particular equipment listed above shall be deemed to be 
superseded and replaced by noise limits for such eq·uipment from 
and after their establishmei:it by final regulations adopted by the 
Federal Environmental Protection Agency ll.nd publication in the 
Federal Register. 

However, the City Noise Ord_in_a_nce recognizes the difficulty of 
achieving the strict noise limits for ali - the equipme_nt a_nd 
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states that said noise limitations shall not apply where 
compliance therewith is technically feasible (emphasis added). 
The burden of provin_g t_hat oompli~nce is technical:l.y infeasible 
shall be upon the pe_rsori or persons, i.e., t-he contractor, 
charged with non-compliance. Technical inf eas ibil i ty st:iall mea11 
that said noise limitations cannot be achieved despite the use of 
mufflers, shields, sound barriers and/or any other noise 
reduction devices or techniques during operation of the equipment 
[ 7] . 

The County Noise Ordinance [SJ also adqresses construct-ion 
rel_at~d noise and vibration nuisance. It states (in part): 
"Notwithstandi)'.lg any other provisions of this ordinance, the 
following acts and. the causing or ·permitting thereof are declared 
to be in violation of this ordinance: Operating or causing the 
operation of any tools or equipment used in construction, 
drilling, repair, alteration, or demolition work, between weekday 
hours of 7:00 p.m. and 7:00 a.m., (note that this should be 8:00 
p.m. to be consistent with other provisions of the OrdJ,nance) or 
at any time on Sundays or holidays, s ilch that the sound ther ef rOil) 
creates a noise disturbance across a residential or coinmercial 
real property line, except for emergency work of public service 
utilities or by va_riance issued by the Health Officer." The 
County Noise Ordina_nce stipulates th_at the contractor shall 
cor.dilct construction activities in such a manner that the maximllll' 
noise levels at the af.fected buildings will not exceed those • 
listed in the following schedule: 

I. AT RESIDENTIAL STRUCTURE$: 
a) Mobile Equipment 

Maximum noise levels for nonscheduled, inter·mi ttent, 
sho;-t-term operation (less than 10 days) of mobil_e 
equipm~nt: 

Single Family 
Residential 

Daily, except 75 dBA 
Su_ndays and 
Legal Holidays 
7 a.m. to 8 p.m. 

Daily, 8 p.m. 60 dBA 
to 7 a.m. and 
all day Sundays 
and Legal Holidays 

b) Stationary Equipment 

Multi-Family 
Residential 

BO dBA 

65 dBA 

Semi-Residential/ 
Commercial • 

85 dBA 

70 dBA 

Maximum noise levels for repetitively scheduled and 
r elati veiy iong- term operation (periods of 10 days or more 
of stationary equipment): 
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Single Family 
Residential 

Daily, except 
Sundays and 
Legal Holidays 
7 a.m. to 8 p.m. 

60 dBA 

Daily, 8 p.m. 50 dBA 
to 7 a.m. and 
all day Sundays 
and Legal Holidays 

I I. AT BUSINESS STR_OCTO~S: 

a) Mobile Equipment 

1-6 SCRTD Metro Rail Project 

Multi-Family 
Residential 

65 dBA 

55 dBA 

Semi-Residential/ 
Commercial 

70 dBA 

60 dBA 

Maximum noise levels for nonscheduled, intermittent, 
short-ter-m operation of mobile equipment: 
Dai],y, in9luding Sundays and Legal Holidays, all hourcS; 
maximum of 85 dBA. 

'l'he County Noise ordinance also states that in case of a conflict 
between this ordinance and any other ordinance regulating 
construction activi t.l,es, previsions of any specific ordinance 
regulating construction activities shall con.trol.. This statemer,it 
implies that in areas of the City, the City Noise Ordinance shall 
apply. 'l'he implication i.s also that any ordinance which has more 
strict regulations will..control, however thi.s is not explicitly 
stated. 

In addition to the noise limits, the County Noise Or-dinance 
prohibits opercating or permitting the operation of any device 
that creates-a vibrat-ion which is above the vibration perception 
threshold of an individual at or beyond the property boundary of 
the source, if on private property, or at 150 feet (46 meter.s) 
fran the source if on a public space or py_blic right of way. The 
perception threshold shall be a motion velocity of O, 01 in/sec., 
over the range of l to 100 Hertz. The Or-dinance fails to clarify 
whether peak or RMS vibration velocity is to be considered. 

1.4. 2 Construction - EPA Emission Standards 

The pe.rtinent EPA noise emission standard_s are tl:lose relating to 
portable air com pr essots and for new wheel and er awl er tractors. 

On January 14, 1976, EPA published f:inal regulations on newly 
manufactur-ed portable air compressors [9]. This document 
specifies a test procedu_re involving measurement at five 
orthogonal positions 7 lll frOlll tl:le compressor surf ace, the 
measurement positions in the plane horizontal to t_he (hardi 
ground being at a height of 1.5 m. The specified operating 
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condition is full lo.ad and the results are computed on the basis 
of energy averaged sound level at 7 m distance. The noise 
emission stand_a_rd was set at 76 dBA. 

On Jilly 11, .1977, EPA further published noise emi1;1sion 
regulations for new wheel and crawler tractors having horsepower 
ratings from 20 hp to 500 hp [10). The r,egulation stipulates the 
following limits, measured at a distance of 15 m. 

Machine Horsepower Not to exceed Effective 
Type A.,-weighted Date 

Sound Level (dBA) 

Crawler Tractor 20 to 199 77 Mar-ch 1981 
74 March 1984 

Crawler Tractor 200 to 450 83 March 1981 
80 March 1984 

Wheel Loader 20 to 249 79 March 1981 
76 March 1984 

Wh_eel Loader 250 to 500 84 March 1981 
80 March 1984 

Wheel Tractor 20 plus 74 March 1981 

1.4.3 .Transit System Operations - Local Regulations 

Neither the City nor County of Los Angeles Noise Ordinances 
establish ·specific criteria for tra_nsportation vehicle generated 
noise.. This may be partially due to the fact that the Fede_ral 
and State governments have pre-empted much of this area o"f law. 
In the case of transit operations, the pertinent noise and 
vibration critet'ia are generally based on the American Public 
Transit Association document., "Guidelines for Design of Rapid 
Transit Facilities,• usually referred to as the ".APTA Guidelines" 
[ 1fj. These criteria are fully considered in the chapter "Noise 
and Vibration Design Criteria fo_r t_he Metro Rail Project.• The 
.standards regarding noise and vib_r·ation in gei:iera_l, use by the 
transit industry are presented in Section 5 of this chapter. 

Although there are no noise regulations of the City of Los 
Angeles which directly affect t_he operation of transit trains, 
the Los Angeles City Planning Department uses the "Guidelines for 
Environme_ntal (Exterior) Noise Compatible Land Use" which is 
presented in Figllcre 1-],, 
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While the City and County Noise Ordinanc.es do not specifically 
address (through prohibitions, establisfunent of criteria, etc.) 
transit vehicle noise, they do address transit. ancillar·y facility 
noise sources associated with the .Sy.stem oper:ations, specif ic:ally 
ventilation and air conditioning equipment noise. 

Section 1.12. 02 of th.e Los Angeles Municipal Code [7] is currently 
under consideration for amendment to read.: ·•rt shal.l be ui:ilawful 
for any person, within any zone of the City to operate any air 
coi:icl.i tioning, refrigeration, or heating equipment for any 
r:esidence or other st.ructure or to oper·ate any pumping, 
filtering, or heating equipment for any po.cl or reservoir i,n such 
a manner as to create. ori the premises of any other occupied 
property any noise which would cause the noise level to exceed 
the ambient noise level by more than five (5) decibels.• 

Article V of the County Noise Ordinance [SJ prohibits the 
operation of ahy air 90nditio;i.ing or refrigeration equipment in 
such a manner a~ to elevate the ambient noise level on the 
property line of any adjoining residence beyond 55 dBA .•• 

1.4.4 Transit System Operations - State Regulations 

The Californ.ia Noise Control Act of 1973 [12] does not 
specifically adatess rapid transit system operation:;; or 
construction. However, it does declare· that excessive noise is a 
serious hazard to th.e public heal th and welfare and that it is a 
policy of the State to provide an environment for all 
Californians frcee from noise that may be hazardous to their 
health or welfare. Thereafter, the Act assigns the Office of 
i.oise Control of the California Department of Heal th the 
responsibLlity for developing criteria and guidelines for use in 
setting sta.n.da.rd.s for human exposu~e to noise in cooperation with 
local governments or the State Legislature. Most of the effect 
of. the California Noise Control Act is via the local noise 
ordinances and standards, as di.5cussed a.hove.- However, there are 
sane state laws or standards which potentially affect the 
operation of a transit system. 

The California Vehicle Code [13] includes a number of sections 
which provide specific noise limits for motor vehicles subject to 
registration and off-highway veh.icles subject to identif,icat,ion. 
Because of the definition as motor vehicles apd the requirements 
for registration or identific:ation, these limits do not apply to 
transit vehicles. 

The California Noise insulation Standards [14] include a 
provision which indirectly ~.ffec;:ts r:ioise from rail transit system 
operation·s. In Sul:lsection (e) (4) of T25-28, Noise Insulation 
Standards, the indication is that, wI:iere residential buildings or 
structures will be located within an annual exterior COIIIII\Ut:1ity 
Noise Equivalent Level (CNEL) contour of 60 dBA adjacent to rapid 
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tra)l_Sit lines, there shall be ari acoustical analysis showing that 
the proposed building has been designed to limit intr-uding noise 
to the allowable interior noise levels prescribed in Section 
(e) (2). An exception is listed for· railroad_s where t_he_re are no 
nighttime operations and daytime operations do not exceed four 
tr.!Jn_s per day. This requirement applies to new residential 
bu_ildii:igs or structures to be located near the noise source. 
However, the implication is that when a new noise source, such as 
a rail transit system, is placed in proximity to _resident-ial 
structures, the noise exposure level created by that new noise 
source should not exceed a CNEL 60 dBA level at the residential 
structures. While this interpretation is not specificaily stated 
in any of the California Administrative Code Sections, tl:l_e 
Standard does provide an appropriate design c"riterion for 
airborne noise from t_ransit ve_hicle operations for a new transit 
system. Note that. many jurisdictions are applying tl:le California 
Administrative Code standards to any change in u_se of res•idential 
structures, such as conversion of apattinents to condominiums. 

There are a number of ot•her California laws involving noi.se 
including: the California Noise Contr9l Sa_fety Orders [15], the 
California Airport Noi.se Standards [16], the California Aircraft 
Noise Limits Law [17], the California Law on Freeway Noise 
Affecting Classrooms [lBJ, and t•he California Motorboat Noi.se Law 
[.19]. However, none of these address any of the noise or 
vibration aspects of a r·ail transit project. 

1.4 .. 5 Transit System Operations - Federal Agency Regulations 

While the U.S. EPA provides technic·a1. assistance to states and 
local agencies to facilitate implementation of environmental 
noise control programs, the EPA has not _produced any regulations 
specific to transit system operations. The only regulations 
implemented are those which apply to some types of equipment used 
in construction and trucks used in interstate commerce. 

The u. S. Departme_nt of Transportation (DOT) and the Urban Mass 
Transportation Agency (UMTA) of DOT also do not have any specific 
noise and vibration guidelines or criteria fOr rapid transit 
system. Their activity in this area is limited to review of 
environm_ental impact statements and review of design featil"res to 
assu, e complia)lce with the environmental impact statement 
requirements a)ld standat'd industry practices .. 

However, UMTA doe1;1 have some genet'al guidelines for evaluating 
the significance of· noise impact:s. These guidelines indicate 
tl:lat noise impacts are generally not significant (1) if no 
noise-sensit-ive sites are located in the pr-Oject area, and (2) if 
increases in the equivale:nt noise levels (Leq> with • 

implementation of the project are expected to be <3 dBA al: noise 
sensitive locations and the proposed project wo.uld not result in 
violation·s of noise ordina_nces or standards. Noise impacts are 
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possibly .significant if increases in equivalent noise levels 
(Leg-) with implementation of the pi:oj ect are e:ic"pected to be no 
greater than 5 dBA. Determination of significance m_1,1st con_~-ider 
existing noi.se levels and the presence of noise-sensitive sites. 
Noise impacts are 9enerally s~nificant if the pr.o"posed project 
would cause ( l) no1 se standar or ordinances to be exceeded, ( 2) 
an increase in the equivalent noise level (Leg> of 6'-10 dBA in 

built-up areas, and (3) a:n increase in the equivalent noise level 
(Leql of • 10 dBA. 

J,.5 TRANSIT INDUSTRY PRACTICES 

There are basically tw·o sets of standards regarding noise and 
vibration which are in general use by the ti:ansi.t industry. 
These are: 

l. The Institute for Rapid Tra_nsit (IR'l') Guidelines 
developed between i970 a_nd i_972, and published in May 
1973 [20], entitled: "Guidelines and Prind.pie_s for 
Design of Rapid Transit Facilities.n 

2. The r.evised noise and vibration sta_ndards in the 
American Public Transit Asso_c:iation document, 
"Guidelines for Design of Rapid Transit .Facilities," 
developed between 1976 and 1978, and published -in 1979 
[11], usually referred to as the "APTA Guidelines." 

The noise and vibration standards indicated in the original IRT 
Guidelines and in the _APTA G1,1idelines are widely used by the 
transit industry for determining appropriatedes-ign criteria or 
design goals for noise and vibration produced by various· 
components of a trans-it .system.. The. guidelines include noise and 
vibration ·from transit vehicles for operations both below ground 
an_d al:>ove ground, design c:r-iteria for stat-ions for control of 
noise frCJl!I all sources a_nd design criteria for fan and vent shaft 
noise or ct.her a_ncillary facility noise. Also the guidelines 
include the noise and vibration limit specif-icat-ions to be 
applied to transit vehicles via the purchase contract documents. 

The main dif-ference between the noise and vibration guidelines or 
design goals in the newer APTA 1979 publication, compared to the 
origil)al IRT specif,icat,ion, is some modification of the transit 
vehicle noise level ii_mits or design goals. Because of 
experience with some of the vehicles produced in the 1970' s it 
was thought that the noise limit .specifications for scime items of 
the vehicle equipment were too severe a_nd were causing extra cost 
and difficulty in producing the cars. ~s a result, some of the 
car interior and car exterior noise l illli ts, particula_r":!.y for 
auxiliary equipment, were increased by 2 to 5 dBA. This w~_s in 
response to criticism and r,equests .from the manufacturers. As it 
has turned out, evaluation of vehicles and equipment produced by 



I 
g 
I 
I 
I 
I 

n 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WILSON, !HRIC & ASSOOATES, INC. 1-11 S_CRTD Metro Rail Project 

manufactur-er.s have shown that it was, in .fact, possible to have 
produced the equipment within the noise level specifications 
required with simple designs and at reasonable costs. Thus, it 
was not 11ecessary to have raised the limits. However, 
insufficient information on the ch~racteristics of the equipment 
was available at the time the guidelines were developed. 

As mentioned above, many of the newer transi.t systems or systems 
buildirig new facilit;es apply the IRT or APTA Guidelines in 
determi11ing the requireQ characteristj,cs of the equipment and 
facilities regarding noise and vibration. The fol.lowing outlines 
the general pol-icy f.ot several transit s·ystems. 

1.5. l WMATA 

The Washington Metropolitan Area Transit Authority (WMATA) Metro 
system applie1;1 the origirial IRT Guidelines as the design goals or 
limits for noise from all facilities and for station acoustical 
treatment. In fact, the .1973 IRT Guid.el ines were developed. f rOl)l 
the w'MATA Metro noise limit specifications. The f,irst series of 
transit cars for WMATA Metro used the 1973 IRT Guidelines. Later 
series of cars are using a sli.ght variation of the APTA 1979 
Guidelines. 

l. 5. 2 MARTA 

The Metropolitan Atlanta Rapid Transit Authority (MARTA) uses the 
original IRT Guidelines in defining the design limits for 
facilities and for station acoustical treatment. The 
enviror11_!1e11t:c!.l impact statement for the MARTA system committed the 
system design to t_he IRT Guidelines and they have followed this 
requirement. In the car purchases the originaJ car cont;act 
dOCWl\ents included specifications similar to the IRT Guidelines 
but more restrictive in a few respects. For subsequent orders 
the MARTA system is using specifications similar to the 1979 APTA 
Gilidel ines. 

1..5 .. 3 1IBS! 

The Baltimore Region Rapid Transit System (BRRT) is using 
guidelines very sil)lilar to the IR'!' Guidelines for the design 
noise and vibration limits oh fac::ilities .. _For the vehicles, a 
specification similar to the 1979 APTA Guidelines is being used. 

1.5.4 m 
The Chicago Transit Authority (CTA) has used the IRT and APTA 
Guidelines as the bas.is for car purchase docwtl_ents for two series 
of cars. The CTA 2400 series cars used specifications similar to 
the 1973 IRT Guidelines in defining the noise and vibration 
requirements for the vehicles. The newest series of cars, the 
CTA 2600 series, use specification_s very si_lllilar to the 1979 APTA 
Guidelines. 
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The City of Chicago, in des-igning the O'Hare Extension for the 
CTA, used guidelines or design goals similar to the APTA 1979 
gi:iideiines for facilities, including stat-ion interiors. 

1. 5. 5 CUTD 

The Chicago Urban Transportation District (CUTD) in preliminary 
designs for several new i;u_bway li_nes proposed for addition to the 
Chicago system, used design guidelines for the facilities silllilar 
to those of the .1973 IRT Guidelines and the 1979 APTA Guidelines. 
These criteria were implemented in the prel.imihary designs and 
the details included provision for noise and vibration reduction 
treatments and .station acoustical treatment to comply with the 
gu_ideline limits. However, the f'acil i ti es were never developed 
beyond the preliminary design stage. 

1. 5. 6 NFTA 

The Niagara Frontier T.ransportation Authority Light Rail Rapid 
Transit system (NFTA LRRT) in Buffalo, NY, has throughout the 
design and consti:uct-ion period used design criteria based on the 
1979 APTA Guidelines. All of the facilities have included 
provisions for e<:>ntrolling the noise and vibration to the levels 
·recommended in the APTA Guidelines. The stations have also 
incl.uded all of the necess:ary acoustic· t_reat_lllent for coni;ro;!. of 
noise in the stations. The vehicle specifications are similar to 
but not as complete as suggested in the APTA Guidelines. 

1. 5. 7 Summary 

For all of the above-mentioned new tr.ahsit facilities and 
vehtcles, the IRT and the APTA Guidelines have been used as the 
general starting point for the specification_s. In most cases 
there were either no changes or minor changes to fit the 
particular requirements. of the system relative to the gehe"ral 
gu_idelines. Most variations occur with respect to the vehicle 
noise and vibration limits and depend somewhat on the experience 
and background of the particular group of engineers preparing the 
overall vehicle specification document. 

In most cases, i.e., at WMATA, MARTA, BRRT, ahd NFTA, 
construction noise and vibration limits were included as part of 
t_he facili_ty construction contract documents so that contractors 
were restricted in th_e ~ou_nt of noiise and vibration they could 
produce in the community around the construction sites, The IRT 
and APTA Guidelines do.cuments do not include any comments or 
guidelines regarding construction noise and vibration. However, 
there are master or directive type specifications availa:ble from 
WMATA Metro, MARTA, BRRT ahd NF.TA which have been suggested as 
the starting point for developing appropr,iate construction noise 
and vib_ration criteria for the SCRTD project. 
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It sh,ould a,lso be nc,ted that several Canadian systems have or are 
adopting criteria sim_ila_r to t_hose givei:i in the APTA Guidelines, 
although iil most cases the criteria appJ.ied cl.re slightly more 
restrictive r,egarding community noise thcin give.n tn the A_PTA 
Guidelines. The Toronto Transit Commission (TTC) appliei; 
cri_teria similar to the IRT Guidelines f-or f.acility construction 
and sim_iJ.ar to the APTA Guidelines for vehicle performance. The 
newer Intermed_iate C:apacity Transit Systems, ICTS, in Canada, are 
applying CJ'.',i teti a with s i11_1ilar provision_s but lower sound levels 
consistent with the smaller, lighter weight and lower polo.'er 
vehicles and consistent with the mot'e restr-ictive environmental 
standard_s applied in some Canadian cities. 
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LAND USE 

RESIDENTIAL - SINGLE 
:FAMILY, DUPL.EX, 
MOBILE HOMES 

RESIDENTIAL -
MULTIPLE F°AMILY 

SCHOOLS, CHURCHES, 
HOSPITALS 

OUTDOOR SPECTA-TOR 
SPORTS, 
PLAYGROUNDS, 
NEIGHBORHOOD 
PARKS 

OOLF COURSES, 
RIDING STABLES, 
WATER RECREATION, 
CEMETARIES 

OFF'ICE BUILDINGS, 
PERSONAL, BUSil\'ESS 
A)'{D PR,Op;:ssIONAL 

COMMERCIAL -
WHOLESALE, SOME 
RETAIL, INDUSTRH.:i..., 
MANUF ACTiJRING, • 
UTILITIES 

DAY-NIGHT AVERAGE LEVEL, Lc1n• 
55 · 60 65 70 75 80 

. . . . . . . . . . . . . . ... , .. · ... ·,·.· .. -. . . . ...... ' .... . ..... -.. - .- ' ; . :· . .-

Figure 1--1 - Guidelines ror Environmental 
(Exterior) Noise Comoatible Land Use 

• Def1ni tion - L dn Day-Ni"'ht Average Sound Level 

LEGEND 

D 
CLEARLY 

ACCEPTABLE 

NORMALLY 
ACCEPTABLE 

-NORMALLY 
UNACCEPTABLE 

[2ill 
CLEARLY . 

UNACCEPTABLE 

The Day-Night Sound Level is a measure or the cumulative noise 
exposure iri the co1nmunity. It results from the summation of hourly 
L~q' s over· a 2-ll.-hour time period with an in creased weightir1g factor 
applied to the nighttime time perio.d. For Ldn calculations, day is 
defined at 7am to 10pm with a weighting factor of unity. Night is 
defined -as 10pm to 7am with occurrences during this time period 
deemed 10 t-imes as signif.icant as those occurring i_n the daytime. 
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l. 

2. 

3. 

4 • 

5. 

6. 

7. 

8. 

9. 
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Chapter 2 

NOISE AND VIBRATION SURVEY FOR 
THE METRO RAIL PROJECT 
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2.1 INTRODUCT.ION 

This report pr.esents a study of the ambient noise a_n_d 

ground-borne vibration existing in 1981 and 1982 along the 

proposed alignment of the SCRT.D Metro Rail Project. 

Noise and vibration measurements were made. outside representative 

buildings and in representative areas along the proposed Metro 

Rail alignment to provide information and d<:>cume_ntation on the 

existing ambient levels and to provide assistance in determin_ing 

trie acceptable or allowable Metro Rail System noise and vibration 

levels in nearby buildings. These data used in conj unction with 

the noise arid vibration design criteria provide a basis for 

determining those areas wl)ere special deisign features are needed 

to reduce the nois.e and vibration from transit train operations 

to acceptable levels. 

This noise and vibration survey chapter discu_sses the survey 

locations and procedures, presents background information on 

noise and vibration mea_surements arid descriptors, presents the 

results of the measurement_s and identifies commu11ity areas and 

some _individual str-uctures. along the alignment that may require 
particular· at.tent-ion to assure acceptable noise and vib_ration 

levels once the plan and profile of the alignment are finalized. 

2. 2 SURVEY PROCE.DURE AND BACKGROUND. INFORMATION 

Establishing the existing noise level or noise environment in a 

community -requires measuring the noise at a large number of 

locations at several different times of day a_nd, preferably, on 

several diffeient days and times of the year. Community noise is 

a continually fluctuating entity dependent on many factors. 

Because the noise level does fluctuate over a relatively wide 

range, it is necessary to make measurements which are 
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statistically significant and which can be a_nalyzed on a 

statistical basis. 

Establishing the existing vibratio)'l environment requires the same 

procedures and has the same genetal statistical variations as 

does the existing noise environment. Although reference is made 

throughout this section to ambient or community noise, this 

discussion for t_he most part is equally applicable to vibration. 

Two noise and vibration surveys were performed. The fi_rst noise 

and vibra_tion survey covered a total of forty-.five measurement 

locations along the Boa.rd Preferred Alternative II Route. .That 

su_rvey occurred dur-.ing September and October 1981. Since that 

time, certain portions of the route have been revised, as well as 

the consideration of sever·al a_lternative alignments in the 

Hollywood and North Hollywood areas. In order to characterize 

the existing noise and vibration environment along these new 

alignments, additional noise aild vibration measu_r ements were made 

at thirty-three new locations in September 1982. 

The measurement locations and the aligM!e11t adapted in December 

1982 ~re shown on Figures 2 .. 2:-1 through 2.2-4. The 1982 

measureme11t :Location_s are numbered 101 through 133 to 

differentiate them from the 1981 measu_rement locations which are 

numbered 1 through 45. 

The proposed Metro Rail alignment adopted in December 1982 is 

entirely undei:groliild, beginning at Union Station, continuing west 

along Macy Street and Hiil St_reet, then along Seventh Street and 

Wilshire Boulevard to Fairfax Avenue. The alignment then 

continues north along Fairfax Avenue aild east along Sunset 

Boulevard to a paint just west of Cahuenga Boulevard. The 

alignment turns nor th and northwest liilder the Hollywood Freeway, 

then leaves the freeway and goes through the Santa Monica 
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Mountains west of the Cahuenga Pass. The final section of the 

alignment continues north and northwest along Lankershim 
Boulevard and ends between Chandler Boulevard and Burbank 

Bouleva_rd. 

The alignment passes through several different types of community 

areas. In the downtown area and along Wilshire Boulevard, the 

area is primarily commercial with office buildings and retail 

stores. There are also a sign-ificant number of multi-family 

residences (apartments and condominiums) along s01ne sect.ions of 

Wilshire Boulevard. Along Fairfax Avenue there are sections of 

commercial buildings and some multi- and single-"family 

r es-idences. Along sunset Boulevard and Cahuenga Boulevard tl:le 

area -is made up of commercial bu-ildings with some motels and 

multi ... family residences. North of this area, there are primarily 

s"ingle-"family residences before the alignment reaches Lankershim 

Bou.levard. Along Lankershim Boulevard to the end of the 

alignment, the area consists primarily of commercial buildings. 
\ 

A more detailed description of the land usage along the alig·nment 

is given in Ta_ble 2. 2 ... L 

For the commercial areas, wi.th principally daytime occupancy, the 

p0ssibility o·f intrusion -from - transit train operations is 

primarily a daytime con_sideration. Ii:i reside11tia_l areas, the 

community ambient or backgrou_nd noise level is gene_ra_lly the 

lowest during the evening and nighttime hours an_d the possibility 

of intrusion from transit train operations is greatest during 

this time period. Thus, in the commercial areas, the 

environ111ental mea!ilu_rements are accomplished ma-inly in the daytime 

and the transit sy"stem design criteria are based primarily on 

daytime operations and noise levels. In the residential areas, 

the measurements are performed at several different 

characteristic times of the day and the transit system design 

criteria are based primarily on evening and ni(Jhttime operations 

and noise levels. 
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Although community noise data for the d_aytime in commercial are_as 

and noise data for the evening and nighttime in residential areas 

are sufficient to establish the design criteria and e•ilt.iite the 

potential impact of the transit system, such measurements are not 

sufficient for a complete assessment of the community area 

environment. Therefore, measurements are ,generally made to 

pro•ide data on the existing noise levels for several different 

times of day. complete 24-hour sur•eys of the noise level can be 

performed in order to obtain a complete statisticil 

representation of the daily noise exposure in a community area. 

It has been found, however, that the noise in communities can be 

characterized adequately by making spot-check measurements during 

at least four character.istic times of day. Because of the 

purpose of the noise measurements reported herein, the spot-check 

type of sur•ey with a measurement duration of 10 minutes was 

performed at all of the measurement locations during appropriate 

characteristic ti_mes of day and in almost all cases on two 

diffetent days. The.se data are supplemented by complete 24-hour 

noise sur·•eys at several selected measurement locat.ions. 

A total of seventy-eight measurement .locations were chosen as 

representative of areas _along the Board Preferred Alternati.•e .II 

Route, the- revised alignment adopted in December 1982 and 

alignment alternatives under study at the time of t.lle su_rveys. 

"Spot-check" or short-term noise and vibration measurements were 

made at all seventy.-,-eight locations. Twenty-four hour or long 

terin noise measurements were also performed at sixteen se,lected 

locations. A brief descri.ption of each measurement location and 

-its relation to the alignment is given in Table 2.2-2. Table 

2. 2--3 gives a brief description of each of the 24-.hour noise 

survey loca.tions and their relation to the alignment. All of the 

noise and vibration data .for these surveys were obtained between 

September 21 through 25, September 28 through October 1, 1981 and 

September 20 through 24, 1982. R.esults of th.e noise and 

MTA LIBRARY 
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vibration surveys are presented in Section 2. 3, EXISTING NOISE 

LEVELS and Sect-ion 2.4, EXIS.TING VIBRATION LEVELS. 

For the purpcse of this study the day was divided into four 

characteristic measurement periods representing: 

Daytime: 

RU:sh Hour: 

Evening: 

Nighttime: 

10:00 a.m. to 2:00 p.m. 

4:00 p.m. to 6:00 p.m, 

7:.00 p.m. to 10:00 p.m. 

ll:00 p.m .. to 2:00 a.m. 

No data were taken during the morning rush hour because it is 

generally found that the noise level results are essentially the 

same as for the evening rush hour. 

The results of the noise measurements and the description of the 

noise environments prevail-ing at each of the measurerr.ent 

lo.cations in the community are based on a statistical analysis of 

the observed noise levels in decibels. The factors derived from 

the analysis are the levels exceeded 99% of the time, 90% of the 

time, 50% o~ the ti_me, 10% of the time, and 1% of the time 

designated, L9_9 , Lgo, Lso-• Lio, and L1 , respectively. 

L99 and L90 are descriptors of the typical mini.mum or "residual" 
background noise level observed during a measurement period, 

normally mad.e up of the silmmation of a large number of sound 
sources distant from th_e me_asurement position a_nd not usually 

recogni.zable as individual sound sources. The most prevalent 

source of thi.s residual noise -is distant street and highway 

tra_ff,ic, but L99 and Lgo are not strongly influenced by 

occasional local motor vehicle passbys. However, they can be 

i n_f luenced by nearby stat-ionary sources such as air conditioning 

equipment. 
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L50 represents a long-term statistical average or median sound 
level over the measurement period and does reveal the long-term 

influence of local traffic. If the instantaneous sound level is 

sampled over a l_llea_surement period, the sound level will be above 

L50 50% of the time and below L50 50% of the time . 

L1 o describes the average peak or maxiniilm sound level occurring 
for example, during nearby passbys of trucks, buses, automobiles, 

trains, or airplanes. Thus, while L10 does not describe th_e 

long-term noise prevailin:g it does describe the typical maximum 

noise levels observed at a point and is strongly influenced by 

the momentary maximum sound level occurring during vehicle 

passbys, 

L1 , the sound level e_xceeded 1% of the time, is representative of 
the occasional maximum or peak sound level whic:h cc.curs in an 

area. 

Because of some inherent deficiencies of the simple percentile 

measures described a_bove in evaluating the noise exposure effects 

of short duration, high level sound_s (such as truck or bus 

passbys), the Energy Equivalent level, Leq' has been developed 
and is wid-ely used as a valid single-number descriptor of 

-
environmenta1 noise. Because it is an energy integral over time, 

Leq represents the cons.tant or steady sound level wh_ich would 
give the same energy level as the fluctuating va_lue integrated 

over the total time period. Because sciund energy is proportional 

to the square Of the so~_nd pressure, Leq places more emphasis on 

high noise level periods than does L50 or a straight arithmetic 

average of noise level over time. Some consider Leq a more 

useful measure than L50 for the average or typica_l noise exposure 
in an area and most recent evaluation systems such as CNEL 

(Community Noise Equivalei:it Level) or Ld11 (Day/Night Average 

Level) use the energy equivalent concept. 
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WILSON, IHRIG & ASSOCIATES, INC. 2-7 SCR_TD Metro Rail Project 

TABLE 2. 2-1 LAND USAGE ALONG THE METRO RAIL ALIGNMENT 

Station Number 
(As Delineated 
in Milestone 10) 

100+00 to 138+00 

138+00 to 151+50 

151+50 to 207+00 

207+00 to 21.l+00 

211+00 to 265+50 

265+50 to 278+00 

278+0 0 to 281+80 

281+80 ·to 291+50 

291+50 to 299+50 

29.9+50 to 318+00 

318+00 to 341+70 

D.escr iption of Land Usage 

Low rise commercial office buildings, 
O.nion Station (historical landmar~), 
and El Pueblo de Los Angeles (histor.ic 
district). 

County Courthouse, State and City 
office buii-ldings, and Law Library. 

Mid rise commercial office buildings, 
International Jewelry Center, 
theaters, hotels, apartments, A_ngeles 
Plaza Elderly Housing and Pershing 
Square. 

Mid rise office buildings, Hilton 
Hotel and Hyatt Regency Hotel. 

Low ri.se commercial office buildings, 
and Interstate Bank. 

McArthur Park. 

Art gallery, low rise and mid rise 
commercial office buildings. 

Low rise and mid rise commercial 
office bu1"ldings. 

Lafayette Park a_nd low rise office 
buildings. 

Sheraton west Hotel, bank buildings, 
department stores, low rise and mid 
ri.se commercial office buildi11gs. 

Mixed commercial, bank building 
offices and apartments, Ambassador 
Hotel, other hotels, South Wes te_rn 
University. Immanuel Presbyterian 
Church at Station 323+00 and Wilshire 
Chruch at Station 341+70. 
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WILSON, IHRIG & ASSOCIATES, INC. 

TABLE 2.2-1 (CONTINUED) 

Station Number 

· 341+70 to 385+00 

385+00 to 420+00 

420+00 to 440+00 

440+00 to 455+00 

.. 

455+00 to 506+00 

506+00 to 533+00 

533+00 to 558+00 

558+00 to 574+00 

574+00 to 628+00 

2-8 SCRTD Metro Rail Project 

Description of Land Us~e 

Wilshire-Hyatt Hotel commercial 
offices, Union Bank and other bank 
buildings and theaters. St. Basil 
Roman Catholic Church at Station 
:352+50, Wilshire Boulevard Temple at 
Station 358+00, and St. James 
Episcopal Church and St. James 
Episcopal School between Stations 
378+50 and 381+00 

Mixed commercial and office buildings, 
apartmen_ts, motels and bank buildings. 
Theater of Arts at Station 396+00. 
Scottish Rite and Wilshire Methodist 
Church between Stations 413+00 and 
416+00. Wilshire Ebell Theater at 
Station 418+50. 

Mixed commercial and office buildings 
and apartments. Farmers Insurance 
Home office at Station 438+00. 

Resi.dential and office buildings. 
Leona School arid Bur:i:oughs Junior High 
School between Stations 450+50 and 
455+00. 

Commercial, office, bank and 
residential buildings. 

Office buildings. Hancock Park. 
County Art Museum at Station 520+50 .. 
May Company department store. 

Park La Brea Apartments and mixed 
commercial and office buildings. 
Hancock Park School at Station 550+00. 

Mixed commercial, bank and residenial 
buildings. Far-mers Market between 
Stations 558+00 a:nd 565+50. CBS 
Television City at Station 568+00. 

Mixed commercial, bank and residential 
buildings a_11d convalescent homes. 
Fair.fax High School betwee11 Stations 
589+00 arid 602+00. 
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WILSON, IHRIG & ASSOCIATES, INC. 

TABLE 2.2-1 (CONTINUED) 

Station N.umber 

628+00 to 640+00 

640+00 to 660+00 

660+00 to 735+00 

735+00 to 795+00 

795+00 to 810+00 

810+00 to 825+00 

825+00 to 923+00 

9.23+00 to 935+00 

935+00 to, 9.50+00 

' 950+00 to 1061+50 

2-9 SCRTD Metro Rail Project 

Description of Land Osage 

Mixed commercial, office, an_d 
residential buildings, and 
convalescent homes. 

Apartments a_nd single family 
residences. 

Mixed commercial, office and 
residential building~ and motels. 
Hollywood High School between Stations 
708+50 and 712+50. Blessed Sacrament 
School at Station 723+50. 

Mixed commercial, office and 
residential buildings. 

Hollywood Bowl. 

Open space. 

Single family r.esidential and open 
space. 

Mixed commercial an.d office buildings 
(close to Hollywood Freeway). 

Universal City Studios and some 
commercial buildings. 

Mixed comll)ercia_l, office and bank 
buildings. St. Cha_,les Borrome·o 
Church between Stations 973+00 a_nd 
975+50. 
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Wll50N, IHRIC & ASSOCIATES, INC. 2-10 SCRTD Metro R_a:il Project 

TABLE 2. 2-'- 2 LOCATIONS USED FOR EVALUATION OF THE NOISE AND VIBRATION 
ENVIRONME_NT ALONG TH_E METRO RAIL ALIGNMENT 

Location 
Number 

l 

2 

3 

4 

5 

6 

7 

8 

Station 
Number 

122+50 

142+00 

168+00 

202+50 

226+00 

245+70 

278+50 

299+40 

Approximate 
Perpendicular 
Horizontal 

Distance From 
Near Track 

Centerline (ft) 

620 

240 

340 

250 

600 

540 

45 

150 

Site. Description 

Near the band stage platform 
area located within the El 
Pueblo State Historical Park 
Plaza on Olivera Str-eet 

On the west side of the 
intersection of North Broadway 
<!.nd Temple Street, near the Los 
Angeles County Haii of Records 

On the west side of Broadway 
between 3rd an_d 4th Streets 

On the north side of the 
intersection of Wilshi~e 
Boulevard and Fiower Street, 
near the cor.ner of Wells Fargo 

.Bank 

On the north side of Wilshire 
Boulevard and 165 ft southeast 
of the intersection of Wilshi.re 
Boulevard and Wiener, near the 
Hospital of the Good Sama_rita_n 

On the south side of Wilsh_ire 
Boulevard and 60 ft west of the 
intersection of Wilshire 
Bou).evard and Union Avenue 

On the north side of the 
intersect-ion of Wilshire 
Boulevard and Park View Street, 
near Otis/Parsofis Art Gallery 

On t_he _northwest of the 
intersection of Wilshire 
Boulevard and Commonwealth 
Avenue, near the corner of 
Sheraton Hotel 
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TABLE 2 .. 2,-2 (CONTINUED) 

Location 
Number 

9 

10 

11 

12 

13 

14 

15 

Station 
Number 

326+00 

343+80 

354+00 

379+70 

414+20 

441+30 

453+30 

Approximate 
Perpendicular 
HoriZOiltal 

Distance From 
Near Track 

Centerline (ft) 

420 

.30 

25 

25 

25 

20 

65 

SCRTD Metro Rail Project 

Site Description 

On the south side of the 
intersection of Wilshire 
Boulevard and Berendo Street, 
near the steps to Immanual 
Pre_sbyteriari CJ::iurch 

On the no_rt_l:l side of the 
intersection of Wilshire 
Boulevard and Normandie Avenue, 
near the Wilshire Christian 
Church 

On the nor-th side of Wilshire 
Boulevard between Kingsley 
Drive and Harvard Boulevard, 
near the cor.ner of St. Basil 
Roman Catholic Church 

On the north side of Wilshire 
Boulevard between St. Andrews 
and Gr clJ!lE!rcy Pl_ace, near the 
corner of St, JaJ!leS Episcopal 
School and an office building 

On the south side of Wilshire 
Boulevard between Lucerne 
Boulevard and .Plymouth 
Boulevard, near the corner of 
Wi_lshire Methodist C'hurch and 
the parking area 

On the notth s{de of Wilshire 
Boulevard between Rimpau 
Boulevard and Hudson Avenue, 
near the Farmers' Insurance 
building and the parking area 

On the east siqe of Longwood 
Avenue and 40 ft south of 
Wilshire Boulevard, near the 
Leona School 
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TABLE 2. 2-2 (CONTINUED) 

Location 
Number 

16 

17 

18 

19 

20 

21 

22 

23 

Station 
Number 

492+30 

514+00 

526+00 

524+50 

571+20 

594+50 

613+00 

640+00 

Approximate 
Perpendicular 
Horizontal 

Dista,nce From 
Nea_r Track 

Centerline (ft) 

25 

35 

450 

120 

150 

10 

10 

1400 

SCRTD Metro Ra_il Project 

Site Description 

On the northeast corner of the 
intersection of Wilshire 
Beul evard and Burnside Avenue, 
nea·r the office building 

Near the La Brea Tar Fossil 
Pits loca_ted within Hancock 
Park, on the north side of the 
intersection of Wilshire 
Boulevard and Stanley Avenue 

Near the observation pit 
located within the grounds of 
the Art Museum, i40 ft south of 
the intersection of Ogden Drive 
and 6th S tr,eet 

Near the south end of. 
Orangegrove Avenue 

In t_he parkin_g area of CBS T.V. 
Studio on Fairfax Avenue and 
Beverly Boulevard 

On the west side of Fairfax 
Avenue and 100 ft north of the 
.intersection of Fair'fax Avenue 
and Clinton Street, near the 
Theater and King Solomon Home 
for the elderly 

On the west side of Fair'fax 
Avenue, 160 ft south of the 
intersection of Fair'f·ax Avenue 
and Willoughby Avenue, near tl:le 
driveway to the underground 
parking area of the County 
Villa Convalescent Home 

On the northeast corner of the 
intersection of Spaulding 
Avenue· and Hampl:.on Avenue 
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TABLE 2. 2-2 (CONTINUED) 

Location 
Number 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Station 
Number 

672+00 

690+00 

698+20 

722+50 

738+50 

74 0+00 

751+00 

778+00 

790+00 

84 0+00 

Approximate 
Perpendicular 
Horizontal 

Distance F rCJIII 
Near Track 

Centerline (ft) 

1300 

1300 

1300 

1300 

1400 

1600 

1000 

360 

870 

10 

SCR'l'D M_etro Rail Project 

Site Description 

On the northwest corner of the 
intersection of Fountain Avenue 
and Gardner Street 

On the northwest corner of the 
intersection of Fountain Avenue 
and Alta Vista Boulevard 

On the nort.hwest corner of the 
intei:;section of Fountain Avenue 
and La Brea Avenue 

On the northwest corner of the 
intersection of Fountai~ Avenue 
and Las Palmas Avenue 

On the south side of Fountain 
Aven.ue and 50 ft west of the 
intersection of Fouritain Avenue 
and Wilcox Avenue, near the 
Orchard Gables Convalescent 
Hospital 

On the southeast cor.ner of the 
intersection of Vine Street. and 
De Longpre Avenue 

On the west side of Vine 
Street, 330 ft horth of the 
intersection of Vine Street and 
Hollywood Boulevard., near tl:le 
Capitol Records Building 

On the south cor.ner of Cerritos 
Place and Holly Hill Terrace 

On t.he we.st side of tl:le 
intersection of Las Palmas 
Avenue and Milner Terrace 

Within the Hollywood Bowl 
parking ar.ea on Hollywood Bowl 
br-ive 
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TABLE 2. 2-2 (CONTINUED) 

Location 
Number 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

Statio·n 
Number. 

823+50 

8.42+00 

874+00 

883+00 

893+00 

908+00 

94 7+00 

972+00 

993+00 

1025+0 0 

1050+00 

1055+00 

Approximate 
Perpendicular 
Horizonta_l 

Distance From 
Near Track 

Cent.erl.ine (ft) 

1000 

360 

680 

430 

950 

870 

2400 

1500 

650 

900 

1000 

1500 

SCRTD Metro Rail Project 

Site D.escription 

Outside the apartments at 672.0 
Parkhill Drive off Cahuenga 
Boulevard 

Outside the hou_se at 7010 
Pacific View Drive 

Outside the house at 3149 
Oakshire Drive near Adina Drive 

At the front of the garage of 
3340 Bonnie Hill Dr-ive 

Outside the hou_se at 3827 
Broadlaw·n Drive off Cahuenga 
Boulevard 

Outside a commercial building 
at 3623 Cahueng_a Boulevard, 
.loc:ated between Fredonia Drive 
and Regal Place 

In the parking area of Howard 
Johnson's Inn, 70 ft east of 
the intersection of Vineland 
Avenue and Aqua Vista Street 

On the southeast corner of the 
intersection of Vineland Avenue 
and Bloomfield Street 

On the southwest corner of the 
intersection of Vineland Avenue 
and Hortense Street 

On the southeast corner of the 
intersection of Vineland Avenue 
and Ha_rtsock Street 

On the northwest corner of the 
intersection of Cumpston Street 
and Fulcller Avel)ue 

On the northeast corner of the 
intersection of Chandler 
Boulevard and Camellia Avenue 
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WILSON, !HRIC & ASSOCIATES, INC. 

TABLE 2. 2-2 (CONTINUED) 

Location 
Number 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

Station 
Number 

148+00 

166+7 0 

231+80 

250+40 

256+30 

628+50 

654+50 

654+50 

620+50 

684+10 

A ppr oi:c.i, m_a t e 
Per pen di cµl a_r 
Horizontal 

Distance From 
Near Track 

.Centerline (ft) 

20 

25 

30 

25 

30 

700 

1000 

1950 

3100 

30 

SCRTD Metro Rail Project 

Site Description 

On the east side of Hill St 
and approximately 350 ft 
north of 1st St 

On the west side of Hill St 
and approximately 250 ft 
south of .3rd St 

on the east side of 7~.h St 
at the intersection of 
Hartfor-d Ave and 7th St 

In the parking lot of the 
Travelodge Motel near the 
i;,.te.:section of 7th St and 
Little St 

On the east side of Bonnie 
Brae St between Wilshire Blvd 
and 7th St and near the 
Mid-Wilshire Convalescent 
Hops-ital 

On the east side of Ogden Dr, 
75 f't north of Santa 
Monica· Blvd, adj a cent to 
storage lot for Executive Car 
Lea_sing 

On the southeast corner of the 
intersection of Selma Ave and 
Orange Grove Ave 

On the southeast corner of the 
intersection of Fairfax Ave an_d 
Hillside Ave 

On the southeast corner of the 
intersection of Ma_rtel t>;ve and 
Romaine St 

On the northeast corner of the 
intersection of Sunset Blvd and 
Fuller Ave 
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TABLE 2.2-2 

Location 
Number 

l_ll 

112 

113 

114 

115 

116 

117 

118 

119 

120 

(CONTINUED) 

Stat,ion 
Number 

687+60 

697+4 0 

695+~0 

730+40 

735+00 

910+00 

914+70 

922+80 

942+90 

942+00 

Approximate 
Perpendicular 
Hori.zontal 

Distance From 
Near Track 

Centerline (ft) 

30 

790 

1550 

660 

640 

350 

340 

750 

240 

260 

SCR_TD ~etro Ra_il Project 

Si_te .Des.cription 

On the north.east corner of t_he 
intersection of Sunset Blvd and 
Poinsetta Place 

On the south side of Hawthorn 
Ave a_nd 30 ft east La Brea Ave, 
near the B_ank of Hollywood 

On the northwest corner of the 
intersection of El Cerr-ito 
Place· and Yucca_ St 

!n the parking lot of the 
~elma Ave School, near the 
intei;:sect,ion of Selma Ave and 
Cassil Place 

On th_e northeast corner of the 
intersection of Selma Ave and 
Hudson Ave 

Outside the apartments at 
362 Regal Place 

Outside the house at 7765 
Skyhill Drive 

At the northeast corner of the 
interse9tion of ~ineland Ave 
and Willowcre_st Ave 

Within the parking lot of 
Universal City Studi.o at the 
intersection of Lankershim 
Blvd and Valley Heart Drive, 
across from the Bank of 
America 

At the northeast corner of 
Valley Heart Drive and 
Willowcrest Ave 
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(CONTINUED) 

Location 
Number 

121 

122 

123 

124 

125 

126 

127 

Station 
Number 

943+00 

966+00 

971+50 

1001+00 

1018+00 

1015+50 

1047+40 

Approximate 
Perpendicular 
Horizontal 

Distance From 
N·ear ·Track 

Centerline (ft-) 

2950 

600 

250 

980 

520 

700 

570 

SCRTD Metro ~ail Project 

Sit-e_ Des_cr_ip_tion 

Out-side tl:le apart_ments at 
4185 Arch Drive 

Outside the house at 4261 
Riverton Ave 

Outside t_he house at 10705 
Bloomfield St 

Outside the apart_ments at 
10830 Camarillo St 

Outside the house at 11137 
Huston St 

Outside the house at -10932 
Morrison St 

In the parking lot of the 
com:munity Hea~th Ce_i:ite_r 
on Weddington St 

Along Chandler Extension (not part of adopted alignment) 

128 

129 

130 

131 

132 

133 

On the north side of Weddington 
St and 60 ft west of the 
northern extension of Radford 
Ave 

Outside the house at 5400 
Radford Ave 

outside the house at 5524 
Vantage Ave 

outside the house at 5310 
Babcock Ave 

In the vacant lot at tl:le 
intersection of Chandler Blvd 
and Bellaire Ave, and 75 ft 
south of Chandler Blvd 

On the southwest corner of the 
intersection of Goodland Ave 
and Cumpston St 
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TABLE 2.2-3 24-HOUR NOISE SURVEY LOCATIONS ALONG THE METRO RAIL 
ALIGNMENT 

Location 
Number 

5 

11 

19 • 

21 

23 

25 

28 

32A 

42 

Stat-ion 
Number 

226+00 

354+00 

524+50 

593+60 

640+00 

690+60 

738+50 

791+60 

9.93+00 

Approximate 
Perpendicular 
Horizontal 

Distance From 
Near Track 

Centerline (ft) 

600 

25 

120 

10 

1400 

1300 

1400 

760 

650 

Description of Site 

On the north side of Wilshire 
Boulevard, 165 ft southeast of 
t_he intersect-ion of Wilshire 
Boillev·ard and Witmer, near the 
Hospi.tal of the Good Samaritan 

On the north side of Wilshire 
Bo~levard between Kingsley 
Drive a_nd Rarva_rd Boulevard, 
near the corner of St. B_asil 
Roman Catholic Church 

Near the south end of 
Orangegrove Ave_nue 

On the nor·thwest corner of the 
intersection of Fair-fax Avenue 
a_nd Clinton Street 

On the northeast corner of the 
intersection of Spaulding 
Avenue and Hampton Avenue 

Outside the apartments at 7228 
Fountain Avenue near Alta Vista 
Boulevard 

On the south side of Founta_in 
Avenue, 50 ft west of the 
intersection of Fountain Avenue 
and Wilcox Avenue, near the 
Orchard Gables Convalescent 
Hospital 

At the intersection of High_land 
Avenue and Rockledge Road near 
Las Palmas Avenue 

On the southwest corner of the 
intersection of Vineland Avenue 
and Hortense Street 
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TI.BLE 2. 2- 3 (CONTINUED) 

Location Station 

102 .166+70 

107 654+50 

109 620+50 

118 922+50 

*42 993+00 

125 1018+00 

Approximate 
Perpendicular 
Horizontal 

Distance from 
C.enterline. (ft) 

25 

1000 

3100 

770 

650 

590 

SCRTD Metro Rail Project 

Site Descr.iption 

On the north side of Hill St 
and_ approxil)l_ately 250 ft west 
of 3rd St 

On the southeast corner of the 
intersection of Selma Ave and 
Orange Grove Ave 

On the northeast corner of _the 
intersection of Martel Ave and 
Romaine St 

At the southwest corner of the 
intersection of Vineland Ave 
and Willowcrest Ave 

On the southwest corner of the 
intersection of Vineland Ave 
and Hortense St 

Outside the house at 11154 
Huston St 

Along Chandier Extension (not part of adopted alignment) 

129A 

132 

On the nort_hwest corner of the 
intersection of Radford Ave 
and Albers St 

On the south side of Chandler 
Blvd and 40 ft west of 
Bellaire Ave 

*This site is repeated from the first measurement phase (9/81) 
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2.3 EXISTING NOISE LEVELS 

Ta_ble 2. 3-1 presents a tabulation of the statistical analysis of 

the noise observed at eacll of the 78 noise measurement locat-ions. 

All of the noise .. levels are presented in terms of A-weighted 

sound level in decibels, abbreviated dBA. This measurement scale 

is used because it has become accepted as the best compromise 

scale, using frequency weighting which approximates the hearing 

characteristics of the average human ear. The A-weighted sound 

level shows good corre.la.tion of the subjective response of people 

and communities with measured noise levels. Also, most noise 

ordinances, standards and specifications are written in terms of 

A--weighted sound level. Figure 2. 3-1 indicates the typical 

A-:-weighted sound levels for some col)llllon noises. 

Each measurement to determine the noise data in Table 2.3-1 

con:.isted of a teri minute long continuous sample of noise at the 

site, recorded by means of a calibrated multi-channel precision 

magnetic tape recorder equ-ipped with a sound level meter 

microphone. The recordii:igs obtained were later analyzed to 

obtain the statistical distribution and other descriptors of t_he 

noise levels. The tape _recordings can be used in the f·utute to 

obtain spe.ctral analysfs of the noise at the sites (such as 

octave band or i/3 octave b_and analyses) and are permane_ntly 

retained as a record of the noise environment existing at the 

time of the measurements. Most measurement sites were visited 

twice and t.he data obtaJ.ned on each day was averaged to obt•ain 

the data shown on Table 2 .. 3-1. 

Each measurement location was chosen to obtain the noise levels 

characteristic of an area or near a potentially noi.se sensitive 

building. Wherever possible the measuring microphone was located 

at the set back line of the nearby buildings. 
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Review of the sound level data obtained dur-ing the spot-check or 

10-m_in_ute measureI)lerits ind_icatei; that the residual b~ckground 

noise levels, L99 and L90 , range from 37 to 69 dBA during the 

r-ush hour and day, and 34 to 64 dBA during the evening and 

nighttime hours. At most locations the noise levels do show a 

significa_nt decrea_se during the evening and riightt-ime hours when 

compared with t_he rush h9u_r a_nd daytime rioise levels. At some 

locations, a temperature inversion was evident during t_he evening 

and nighttime measurement periods and resulted in a somewhat 

h_igher residual background noise level during the evening and 

nighttime than during th_e daytime and rush hour. 

The med.ian or L50 noise level for the different sites ranges from 

40 to 72 dBA during the rush hour, 39 to 72 dBA during the day, 

43 to 69 dBA during the evening and 38 to 65 dBA during the 

night. As with t_tle residual backgrou_nd noise levels, the L50 
noise level generally shows a significant decre_ase during the 

evening and nighttime hours. 

At l'.l)_a_ny mea_surement locat-io_ns, the data for L10 and Li .show 

typical levels for a high vol.ume of vehicular traffic on city 

s tr-eets. 

dBA, and 

level· of 

Th_is results in L10 and L1 noise levels greater than 70 
a·t· s·ome l_ocations, greater ttia_n 80 dBA. An L1 noise 

80 dBA or greater is generally considered a high noise 

level for commercial and residential developed areas.. At several 

of the measurement locations there was only a slight decrease in 

the Ll and Lio noise levels during the evening and nighttime 
hours which indicates that there is a significant volume of 

nearby vehicular traffic at night. 

The Energy Equivalent. Level, Leq' ranges frOI_II 48 to 76 d;BA during 

the _ru_sh hour, 47 to 74 dBA during the daytime, 48 to 70 dBA 

dur.ing the evening and 45 to 67 dBA during th_e nighttime. As 

with the noise levels characterized by the other statistical 



I 

I 
I 
I 
0 
I 
0 
I 
I 
g 
u 
I 
I 
I 
I 
I 
I 

WILSON, IHRIG & ASSOOATES, INC. 2-26 SCRi'D Metro Rail Project 

descriptors, the noise levels represented by the upper bound of 

the range for each time period are quite high and are due 

primarily to vehicular traffic on the nearby streets. 

Since most of t_he noii;e impact is frOIJl local activities a_nd local 

traf-fic, different areas along the proposed alignment have 

different noise environments as -is shown by the wide range of 

noise .levels represented by each statistical descri.ptor when 

examining all of the measurement locations over the entire length 

of the route. The range of noise levels encountered during a 

particular time period over the entire length of the alignment is 

20 to 30 dB whi.ch indicates that very different noise 

environments were observed. Despite this wide range of observed 

noise levels, the noi.se data indicate a high level of ambiet1t 

noise a_long most of the alignment wh-ich is primarily due to 

vehicular traffic. 

The use of dig-ital analysis equipment to derive the statistics of 

the ambient noise level at each of the measure!ll\ent location~ 

permits calculation and plotting of continuous graphs or charts 

giving a complete graphical description of the noise level 

distribution at each measurement locat-ion. Since th-is 

iriformatio:n :i.°s a supp:lem.ent to the noise level information given 

in tabular form for the specific descriptors such as L 90 , Lso, 

and L10 , a series of graphs of th_e st_a_tistical analyses has been 
prepared as part of the noise data analysis and the graphs are 

presented in Appendix A. 

that given in Table 2.3-1 

These charts present data similar to 

except that the complete distribution 

is s:hown with a resolution of l dBA. A separate chart for each 

ll\easu_rement location is included. At t_hose locatio11s wh_ere 

repeat measurements were made, the statistical distribution 

charts present an average of the data obtained for each vis-it 

during a specific time period, 
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These charts provide a means of graphically comparing the ·noise 

distribution along different sections of the route. In addition, 

since each chart is devoted to one measurement location, the 

influence of the time of day on the noise levels can be readily 

discerned. 

As stated previou_sly, 24-hour or long-term noise measurements 

were made at 16 of the 78 noise measurement locations. These 

measurements wer.e made in order to obtain a complete statistical 

representation of the daily noise exposure in a community area 

and to show that the sh_ort-term or spot-check sample data 

correlate well with the var-iation of noise levels characteristic 

of the four time periods used. As with the s pot--check 

measurements, the 24-h_ou:r or long-term noise measurements are. 

reported in terms of A-weighted sound level in decibels,. 

abbreviated dB_A. 

The equipment used for the long-term noise evaluation consisted 

of calibrated, precision, digital acoustical data acquisition 

systems wi t_h a sampling rate of 60 measurements per minute. 

These digital data acquisition systems digitize the A-weighted 

noise level each second,_ a_nd then store these d-igi ti zed data on 

tape ca_ssettes for subsequent' laboratory statistical analysis of 

the no-i se levels observed. Al though the digital data acquisition 

systems can provide information on the noise levels over a long 

period of time, since these uni ts digitize the A-weighted noise 
level, they ca)l_not provide information on the spectrum of noise, 

i.e., octave band or 1/3 octave band analyses are not possible. 

Since these digital data acquisition systems operate unattended, 

they were gei:ierally secured to a teleph_one or street light-pole 

which usually loc_ated the measuring microphone closer to nearby 

vehicular traffic but higher above the ground than the microphone 

of the spot~check measuring systl!JI!. Tl:lu_s the peak noise levels 
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measured by the digit.al data acquisition systein are often greater 

than that observed by the spot-check measurement system. 

However, these data do show good correlation with that ob.tained 

with t_he spot-check measuring system. 

With the long-term measurement system, single nU111ber descriptors 

of the noise environment over a 24-hour time period can be 

obtained. The descriptors, CNEL and Lan are by def:inition, based 

on a 24-hour time period and are minor ·variat_ions of Leq· These 

descriptors take into consider at ion the fact that people ar-e 

gen er ally more annoyed by a given sound_ level at night than 

during the day. They are determined in the .same manner as Leq' 

except that both have a 10 dB adjustment factor added to the 

noise levels between 10 p.111. and 7 a,m. In addition, CNEL has a 

5 dB penalty applied to the noise levels between 7 p.m. and 10 

p.m. Thus, depending on the noise le,iels occurring in a 

community during the evening and nighttime, CNEL and Lan are 

often several d_ecibels greater than Le·q(24), the energy 

equivalent level over a 24-hour period. 

CNEL is the noise descriptor- specified in the California State 

Aeronautic Code for evaluation of noise impact of aircraft . . . 

operations·. CNE:L is arso specif.ied in the California State Noise 

Insul_ation Standards for new multi-family r.esidential dwellings. 

Hence, local compliance with these standards often necessitates 

that community noise be specified in terms of CNEL. Lan 

represents a slight simplification of CNEL and is the noise 

descrciptor preferred by the us EPA. For most environm_e_nta_l 

noise, Lan and CNEL seldom differ by more than l dB_. Although no 
long term noise descriptor levels are specified by any 

legislative body for operation or construction of t_he Metro .II.ail 

System, CNEL, Ldn and Leq(24) are repor,ted for each long-term 
measurement loc.ation. The CNEL ranges from a low of 58 dBA at 

Location 109 to a high of 78 dBA at Location 32A, while t_he 
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LeqC24) ranges from a low of 55 dBA at Location 109 to a high of 
73 d:Bh at Location 32A. 

Figur.es 2. 3-2 through 2. 3-18 are plots of the tillle h_istory of the 

noise levels at the long-term measurement locations. These 

figures also sh.ow t_he date and time each survey began, as well as 

the values for CNEL, Lan and LeqC24). The_se surveys are 
representative of weekday activities and show the decrease in 
noise levels during the nighttime and early morning hours which 

is characteristic of qrba_n noise domina_ted by transportat:ion 

activities. The data obtained at Location 125 sl:lows the effect 

of a temperature inversion. A temperature inversion can have the 

effect of raising the residual background noi.se by focusing some 

distant noise to a receiver, in th_is case either the Hollywood or 

Ventury Freeways. some linchar.acteristically high noise levels 

were observed for short period at Locations 107 and 109. These 

high noise levels have not been included in the deteqninc1tion of 

the values for CNEL, Lan and LeqC24) at these locations, since 
these high noise levels are not considered characteristic of 

these noise lllea.s ur eine_nts. 

As pr.eviolisly stated, at each of the long-term measurement 

locations, the time history of the noise levels show the 

characteristic pattern of urban noise dominated by transportation 

activities. Thus the noise levels are the greatest during the 

rush hour period, the same or .somewhat lower during the daytime., 

still somewhat lower during the evening and considerably .lower 

during the nighttime. This characteristic pattern of the 

variation of noise level over a full day was shown at each of the 

locations where a long-term measurement was made, thu_s the 

correlation between the short ahd long term measurements can be 

drawn at those locat-ions where both types of measurements were 

made. This noise level variation over a full day ha.s been shown 

to be characteri.stic of nois.e environments .in a large rillJ'1ber of 
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urban areas in the U.S.A. and Canada. This correlation of noise 

measurements d~;ring ·different times of t_h_e day can be logically 

e:ittended to the short term noise measurements, thus validating 

them as characteristic for the appropriate time of day and 

accurately ch.aracteriz_ing the noise environment at a particular 

lo.cation without th_e need for a complete 24-h._our survey. 
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I TABLE 2.3-1 ENVIRON.MENTAL NOISE LEVELS MEASU.R._E_D A'l' 

I 
LOCATIONS ALONG THE METRO RAIL ALI~NMENT -
SEPTEMBER 21 THROUGH OCTOBE_R l, 1981 

I Date Noise .Levels - dBA 
Lo.cation Time of (September or L -

L90 L50 L10 L1 Leq Number Da:i: October 1981) 9.9 

I l Rush Hour 28 62 63 64 66 72 65 
Day 28 57 58 61 64 68 62 

I Even_ing 28 53 54 56 60 66 58 
Night 28 52 53 54 57 60 55 

u 2 Rush Hour 22 65 67 70 74 81 72 
Day 21 65 67 71 75 8.2 72 

Evening 22 63 64 67 71 76 68 

I 3 Rush Hour 22 62 65 70 77 84 73 
Day 21 64 66 69 74 81 72 

Evening 22 54 57 63 71 79 68 

I 4 Rush Hour 22 & 28 67 68 71 77 114 74 
Day 21 & 28 66 68 72 77 83 74 

I Evening 22 & 28 59 61 64 71 79 68 

5 Rush Hour 23 56 60 67 73 80 71 

I 
Day 21 55 59 64 69 76 67 

Evening 21 51 54 60 67 77 65 
Night 22 50 51 55 64 70 60 

I 6. . R11sh H_our 21 57 60 66 74 82 71 
Day 21 5.6 60 65 73 8.2 70 

Evening 21 54 57 63 71 80 68 

I 7 Rush Hou:r 2_1 & l 57 59 66 74 80 70 
Day 21 & 29 56 59 66 72 79 69 

I 
Evening 21 51 53 59 6.9 77 66 
Night 21 49 50 53 62 66 57 

8 Rush Hour 21 & l 61 64 68 73 80 70 

I Day 21 & 29 59 62 67 72 78 69 
Evening 21 55 57 64 70 79 67 

Night 21 50 51 57 65 72 61 

I 
I 
I 
I 
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'!'ABLE 2.3-1 (CONTINUED) 

Date Noise Levels - .dBA 

u Location Tirn_e of (September or L99 L90 L50 L10 L1 Leq 
Number Day October 1981) 

I 9 Rush Hour 21 63 65 69 77 83 73 
Day 22 59 62 67 74 80 70 

I 
Evening 21 56 57 69 69 77 66 
Night 21 54 55 61 68 75 66 

10 Ru_sh Hour 21 & l 64 67 71 79 83 75 

I Day 22 & 29 62 65 70 76 82 72 
Evening 21 57 60 65 71 78 68 

Night 21 55 58 64 70 76 67 

I 11 Rush Hour 21 & l 60 62 69 74 81 71 
Day 22 & 29 62 64 69 74 78 71 

Evening 21 56 59 65 71 74 67 

I Night 22 49 51 58 68 75 64 

12 Rush Hour 23 56 59 70 74 82 72 

I Day 22 56 58 67 74 80 70 
Evening 23 51 55 65 71 75 67 

I 
13 Rush Hour 23 57 61 68 73 77 70 

Day 22 5.6 61 70 76 82 72 
Evening 22 52 56 66 71 76 68 

Night 23 44 47 57 68 74 63 

I .. 

14 • Riish Hour· -1 54 57 66 72 76 68 
Day 29 58 60 66 72 81 71 

I 15 Rush Hour 23 57 60 65 69 76 67 
Day 23 & 29 50 53 62 68 77 65 

Evening 23 47 50 59 67 71 63 

I Night 25 40 42 47 63 69 58 

16 Rush Hour 24 59 62 68 74 83 72 

I Day 23 56 59 68 75 84 72 
Evenin,g 23 53 58 66 71 75 67 

I 
17 Rush Hour 24 54 58 63 68 73 65 

Day 23 54 58 63 67 73 64 
Eve.ning 23 47 51 58 64 69 61 

Night 23 45 47 57 6.4 69 60 

I 
I 
I 
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I 
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TABLE 2.3-1 (CONTINUED) 

Date Nois.e Levels - dBA 

I Location Time of (September or L99 L90 L50 L10 L1 Leq Nwnb_er Da:£ October 1981) .. 
18 Rush Hour 23 50 52 56 - 59- -"63 56 

0 Day 23 & 30 50 51 54 57 62 55 

19 Rush Hour 22 & 30 52 54 57 60 64 58 
Day 22 & 30 49 53 56 60 6.4 57 

I Even_i i:ig 22 48 51 55 59 64 56 
Night 23 39 41 45 52 60 49 

m 
20 Rush Hour 23 50 51 53 57 6.9 57 

Day 23 & 29 50 51 54 57 62 55 
Evening 23 50 51 54 58 64 55 

I 21 Rush Hour 22 57 62 68 72 76 69 
Day 22 & 30 53 59 66 72 77 68 

EvE!ning 22 50 58 65 71 77 68 

I Nigtit 25 44 50 60 71 78 67 

22 Rush Hour 22 52 56 64 71 78 68 

I Day 22 51 54 63 71 82 69 
Evei:iJ ng 22 48 51 59 69 74 64 

Night 24 44 46 53 64 70 59 

I 23 Rush Hour 24 & 30 46 48 56 60 67 57 
Day 23 & 30 42 44 48 57 66 54 

Evening 23 39 41 47 54 63 51 

I . _Night 24 34 35 38 49 60 47 

24 Rush Hour 24 56 62 68 72 79 70 

I Day 24 59 62 68 72 78 70 
Evening 24 49 54 62 69 72 65 

t.ight 24 46 49 61 69 75 65 

I 25 Rush Hour 24 & 30 49 .56 65 70 73 67 
Day 24 & 30 48 53 65 71 75 67 

EvE!ning 24 43 48 61 69 73 65 

I Night 24 44 47 59 69 73 64 

26 Rush Hour 24 66 68 72 75 82 73 

I 
Day 24 63 68 72 76 Bl 73 

Evening 24 59 62 68 73 78 70 

27 Rush Hour 24 59 62 66 70 75 67 

I Day 24 55 61 66 71 78 68 
Eve_ning 24 50 55 63 69 76 66 

Night 24 45 49 60 67 72 63 

I 
I 
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I 
TABLE 2.3-1 (CONTINUED) 

Da_te Noise _Lev:els - dBA 

I Location Time of (September or L ·-
L90 Lso L10 Lt Leq 

Nwnber Da:t October 1981) 9.9 

28 Rush Hour 28 57 60 65 70 76 67 

I 
Day 28 54 57 64 69 74 66 

Evei:iing 28 54 57 63 69 76 66 
Night 28 45 48 55 63 71 60 

u 29 Rush Hour 24 62 65 70 75 80 72 
Day 24 & 24 57 62 67 71 78 69 

Evening 24 57 60 66 73 79 69 

I 30 Rush Hour 29 59 62 67 71 78 69 
Day 24 61 62 66 72 77 68 

I 
Evei:iing 24 & 24 56 58 62 68 73 64 

31 Rush Hou_r 24 54 56 58 61 65 59 
Day 24 52 54 56 59 62 56 

I Evening 24 5.0 53 56 58 62 56 
Night 24 44 47 52 58 62 54 

I 
32 Rush Hou_r 29 51 55 59 63 67 60 

Day 25 46 49 53 57 65 !'iS 
Evening 29 49 53 58 63 .68 61 

I 
Night 29 46 48 54 58 63 55 

33 Rush Hour 29 52 53 55 59 64 57 
Day 25 55 57 59 63 71 62 

I E_vening 29 49 so 52 58 73 59 

34 Rush Hour 29 53 54 56 60 72 60 

I 
Day 25 49 51 53 55 68 57 

Evening 29 51 52 54 57 66 57 
Night 30 49 so 52 56 67 56 

I 35 Rilsh Hour 29 42 44 46 58 67 56 
Day 25 42 43 45 48 60 48 

Evening 29 41 42 44 58 68 55 

I Night 29 39 44 45 47 53 46 

36 Rush Hour 29 40 43 52 63 70 59 

I 
Day 29 41 42 46 59 70 57 

Evening 29 41 42 43 .53 69 55 
Night 29 42 43 44 52 62 52 

I 
I 
I 
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TABLE 2.3-1 (CONTINUED) 

Date Noise Levels - dBA 

I Location T-ime of (September or L99 L90 L5(i L10 L1 Leq 
Nwnber Day October 19811 

37 Rush Hour 29 38 38 40 46 59 48 

0 Day 29 37 38 39 42 62 47 
Evening 29 44 44 45 46 62 49 

Night 29 42 42 43 46 52 46 

I 38 Rush Hour 28 45 47 49 55 68 55 
Evening 28 45 46 48 50 54 48 
~ight 29 43 44 46 48 55 48 

I 39 Ru.~h. Hour 28 64 66 70 75 79 72 
Day 28 61 63 67 73 78 70 

I 
Evening 28 59 61 65 71 79 69 

40 Rush Hour 28 56 57 60 66 72 63 
Day 28 & 30 56 57 69 65 71 62 

I Evening 28 & 29 53 54 57 63 68 60 
Night 30 49 51 55 60 64 56 

I 41 Rush Hour 28 55 58 63 68 79 68 
Day 28 55 57 63 69 75 66 

Evening 28 52 54 58 65 73 62 

I 
Night 29 41 43 48 56 66 56 

42 Rush Hour 28 56 58 63 69 75 66 
Day 28 59 61 6.4 68 75 65 

I .. :e:_veni ng 28 55 57 60 65 70 62 
Night 29 43 46 50 58 _62 54 

I 43 Ru~h Hour 28 52 56 65 71 76 67 
Day 28 so 54 64 72 79 68 

Evening 28 49 52 61 ~9 77 66 

I 
Night 29 42 44 50 63 70 59 

44 Rush Hout 28 48 49 54 64 ~~ 59 
Day 28 44 45 53 64 72 61 

I Evening 28 44 45 48 54 63 52 
Night 29 42 42 45 46 51 45 

I 
45 Rush Hour 2_8 56 58 62 70 BO 68 

Day 28 53 55 59 68 77 66 
Evening 28 53 54 57 68 76 64 

Night 28 48 49 52 56 68 57 

I 
I 
I 
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a T~LE 2. 3~1 (CONTINUED) 
ENVIRONMENTAL NOISE LEVELS MEASURED AT LOCATIONS 

I ALONG THE METRO RAIL ALIGNMENT ALTERNATIVES -
SEPTEMBER 20 THROUGH SEPTEMBER 24, 1982 

I Date Noise Levels - dBA 

B 
Location Time of (September L99 L90 L50 L10 L1 Leq 

Number Day 1982) 

I 101 Rush Hour 20 & 21 60 62 68 74 Bl 71 
Day 20 & 21 58 60 64 70 77 67 

Evening 20 & 21 52 54 59 68 77 65 

m 
Night 20 & 22 50 51 54 63 72 60 

102 Rush Hour 20 & 21 60 63 67 73 79 70 
Day ,20 & 21 59 60 64 70 76 67 

I Eve11ing 20 & 21 53 55 60 66 75 64 
Night 21 & 22 50 52 57 66 76 63 

I 103 Rush Hour 20 & 21 55 61 67 73 77 69 
Day 20 & 21 59 62 66 71 77 68 

Evening 20 & 21 52 54 59 67 71 64 

I 
Night 21 & 22 50 51 54 62 68 58 

104 Rush Hour 20 & 21 • 55 58 63 70 75 66 
Day 20 & 21 56 58 63 69 78 67 

I Evening 20 & 21 49 52 58 67 74 64 
Night 20 & 22 47 48 52 63 72 60 

I 
105 Rush Hour 20 & 21 54 56 59 66 74 63 

'Day. 20 & 21 54 55 58 65 77 66 
Evening 20 & 21 48 50 54 60 68 58 

I 
Night 20 & 21 45 46 49 57 66 54 

106 Rush Hour 20 & 23 50 54 59 ~5 72 62 
Day 21 50 54 59 65 72 62 

I Evening 21 & 23 47 51 57 62 66 59 
Night 21 & 24 44 48 56 61 68 58 

I 
107 Rush Hour 20 & 21 47 49 54 65 72 61 

Day 21 & 22 47 48 52 62 74 60 
Evening 20 & 22 44 46 49 57 67 57 

Night 21 41 43 46 55 66 53 

I 
I 
I 
I 
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I 
TABLE 2. 3-1 (CONTINUED) 

I Date Noise Levels - dBA 
L.oca.tion Time of (September L99 L90 L50 L10 L1 Leq 

I Number Day 1982) 

I 
108 Rush Hour 20 & 22 48 ?0 54 61 72 60 

Day 21 & 22 46 48 52 57 63 54 
Evening 20 & 22 45 48 52 57 64 55 

Night 20 44 46 50 54 64 53 

I 109 Rush Hour 20 & 21 46 48 52 63 72 60 
Day 21 & 22 43 45 49 59 68 57 

• Evening 20 & 2i 44 46 49 58 68 56 
Night 21 & 22 42 43 44 51 59 49 

I 
110 Rush Hour 22 60 62 68 72 78 69 

Day 22 57 60 66 72 79 69 
Evening 22 & 23 59 62 66 71 78 68 

Nigl:lt 23 56 59 65 70 75 67 

I 111 Rush Hour 21 59 62 70 76 83 74 
Day 21 56 59 68 74 78 70 

I 112 Rush Hour 21 & 22 .57 62 66 71 75 68 
Day 21 & 22 57 61 65 70 75 67 

I 
Evening 21 & 22 52 56 61 67 73 64 

Night 21 48 52 58 65 71 62 

113 Rush Hour 2,1 & 22 49 51 55 61 71 59 

I ,Day 20 & 21 48 51 54 61 69 58 
Evening 20 & 23 47 49 53 60 68 58 

Night 20 & 21 44 46 50 57 67 56 

I . 
1:).4 Rush Hour 23 50 53 58 64 72 62 

Day 23 & 24 47 49 53 58 66 57 
Even.ing 23 45 47 52 60 64 56 

I Night 23 43 45 50 60 66 56 

115 Rush Hour 22 54 57 62 67 76 65 

I Day 22 & 23 54 56 62 ~9 76 67 
Evening 23 48 52 59 66 72 63 
Night 21 45 48 54 62 68 58 

I 116 Rush Hour 21 & 22 43 44 46 50 62 50 
Day 21 & 23 43 44 46 53 60 51 

Evening 21 & 22 48 49 51 54 58 52 

I Night 20 & 22 43 46 47 49 54 48 

I 
I 
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I TABL_E 2.3-1 (<'ONT INUED) 

I Date Noise Levels - dBA 
Location Time of (September L99 L90 L50 L10 L1 Leq 

I Number Day 1982.) 

E 
117 Rush Hour 22 & 23 41 4_2 44 50 58 48 

Day 21 & 22 41 42 44 49 56 47 
Evening 21 & 22 47 48 49 51 56 50 

Night 21 & 22 44 45 47 48 52 47 

I 118 R_ush Hou_r 21 & 22 47 49 53 64 73 62 
Day 21 & 22 44 45 49 59 68 56 

I Evening 21 & 22 49 50 51 56 69 56 
Night 20 & 22 46 47 48 51 58 50 

I 
119 Rush Hour 21 & 22 55 56 59 63 70 61 

Day 21 54 57 61 66 70 63 
Evening 21 & 22 54 55 57 60 66 .58 

Night 21 & 23 52 .53 55 59 64 57 

I 120 Rush Hour 23 52 52 54 60 70 60 
Day 23 49 50 54 58 66 56 

I 
Evening 23 46 47 50 53 55 51 

Night 23 47 48 50 52 56 50 

121 Rush Hou_r 22 & 23 44 45 47 58 66 54 

I Day 21 & 22 43 44 46 59 69 57 
Evening 20 & 22 49 50 52 55 66 55 

Night 20, 21 & 22 44 45 47 51 61 51 

I 122 Rush Hour 21 & 23 46 47 50 59 67 56 
Day 21 & i3 4:3 44 47 54 61 51 

I 
Evening 20 & 21 47 48 49 51 67 55 

Night 20 & 21 42 44 45 49 53 47 

123 Rush Hour 21 & 23 4.5 46 48 58 71 60 

I Day 21 & 22 43 44_ 46 52 64 53 
Evening 20 & 23 46 47 48 51 60 51 

Night 21 & 22 44 45 47 50 61 50 

I 124 Rush Hour .21 & 23 48 51 61 68 74 64 
Day 21 & 22 44 48 59 69 79 66 

I 
E'iiening 20 & 23 46 47 53 65 73 61 

Night 21 & 23 41 42 45 58 71 58 

125 Rush Hour 21 & 23 48 49 51 61 71 59 

I Day 21 & 23 46 48 50 57 74 60 
Evening 20 & 22 47 48 50 !?3 64 53 

Night 21 & 23 45 47 49 51 54 49 

I 
I 
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I TABLE 2. 3-1 • (l"~NTINUED) 

I Date Noi.se Levels dBA 
Loca,tion Time of (September L99 I,90 Lso L10 L1 Leq 

I Number Day 19.82) 

I 
126 Rush Hour 22 & 2·3 48 49 51 60 76 62 

Day 21 & 23 44 45 48 53 61 51 
Evening 20 & 22 48 49 52 55 62 54 

Night 21 & 23 44 45 48 51 54 49 

I 127 Rush Hour 20 & 23 47 52 56 63 77 63 
Day 21 & 23 50 52 54 61 66 58 

I Evening 20 & 22 48 49 51 56 64 55 
Night 21 & 23 47 49 51 53 57 51 

I 
128 Rush Hour 20 & 23 46 47 50 56 70 57 

Day 21 & 22 43 44 47 58 65 54 
Evening 21 & 22 49 50 53 59 66 56 
Night 20 & 22 43 44 45 48 52 46 

I 129 RUsh Hour 20 & 23 48 51 59 65 69 61 
Day 21 F: 22 44 47 55 64 71 60 

I Evening 20 & 22 48 49 Si 58 66 54 
Night 20 & 22 45 46 47 51 63 52 

130 Rush Hour 20 & 22 43 45 49 56 64 54 

I Day 21 & 22 42 43 46 56 66 54 
Evening 21 & 23 47 49 52 58 67 56 
Night 20 & 22 42 44 47 49 52 47 

I 131 Rush Hour 21 &. 22 42 43 45 55 72 57 
Day 22 & 23 38 40 42 51 66 54 

I EvenJng 21 & 23 45 46 49 51 54 49 
Night 21 & 22 43 4.4 46 49 59 50 

132 Rush Hour 21 & 22 46 48 56 63 6_9 59 

I Day 22 & 23 41 44 51 61 68 57 
Evening 21 & 23 44 45 49 58 65 54 
Night 21 & 22 44 45 47 54 60 51 

I 133 Rush Hour 21 & 2_2 45 46 50 57 66 55 
Day 22 & 23 41 42 45 50 58 48 

I 
Evening 2_1 & 23 45 46 48 50 56 48 
Night 21 & 22 46 47 48 51 55 49 

I 
I 
I 
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VVHSON, IHRIG & ASSOOATES, INC. 
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CHAIN SAW, 
DPERATDR'S EAR 

UNSILENCED MDTDRCYCLE 
AT.3 FT FRDM EXHAUST 

2-40 

dBA 

lf 
120 

100 

SCRTD Metro Rail Proje~t 

PLATFORM NOISE, TRAIN PASSING 
THROUGH CTA TUNNEL STATION 
WITH CONCRETE TRACKBED 

TRANSIT TRAINS ON CTA STEEL 
ELEVATED STRUCTURE 
(50 MPH AT 50 FT) 

DIESEL LOCOMOTIVE (SOLID STEEL v/HEELS) I~ 
WHEEL SQUEAL NOISE AT 25 FT 

AT 50 FT ,_, --....L 
. 1( INSIDE OLD CTA CAR, CONCRETE 
. 90 TRACKBED SUBWAY (50 MPH) 
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80 
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ELECTRIC TYPEWRITER ---11"'11 
(60 MPH) 

MAN'S VOICE AT 3 FT . 
INTERIOR OF STATIONARY BART CAR_ 

.• 6 0 ON SUBWAY PLATFORM WITH UI . STATIONARY BART TRAIN 

LARGE TRANSFORMER ~ BACKGROUND NOISE LEVEL· INSIDE 
AT 100 FT .l M00ERN SUBWAY STATICS 

40 

Jl 
dBA 

FIGURE 2,3-1 TYPICAL NOISE L[VELS 
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FIGURE 2.3-16 TIME HISTORY OF THE NOISE LEVEL MEASURED AT LOCATION 125, OVER THE 24-HOUR 

PERIOD BEGINNING 4:00 P .. M., WEDNESDAY, SEPTEMBER 22, 1982 
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