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FORWARD

This study was jointly sponsored, through an Interagency Agreement (IAG)_ by the

Office of Noise Abatement and Control (ONAC), U.S. Environmental Protection Agency

(EPA), and the Federal Highway Administration (FHWA), U.S. Department of Transpor-

tation (DOT). The study was conducted by Wyle Laboratories under contract to FHWA

Contract No. DOT-FH-II-9455. Wyle Research of El Segundo, California, and Wyle

Research of Arlington, Virginia, performed the study.

The object of the study was to investigate and study the noise associated with

highway construction activities. The study involved the identification and examination oft

highway construction activities, noise characteristics associated with highway construc-

tion activities, avaiJability of highway construction noise abatement measures, demon-

stration of construction site noise abatement measures, and development of a computer-

based model for use asa tool to predict the noise impact of construction activities and to

plan mitigation measures. The model was developed for use on the FHWA computer

.-. (IBM 360).

.The prfncipal project officers for Wyle Laboratories on this project were Mr. William
Fuller of Wyle Research in El Segundo and Dr. Kenneth Plotkin of Wyle Research

of Arlington, Virginia.

The government project managers for the study were Mr. Fred Ramona of FHWA7

and Mr. Roger Heymonn of EPA/ONAC.

The various technical reports completed by Wyle under this contract and submitted

to FHWA have been released for public distribution by EPA.
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PREFACE

This study involved a comprehensive review of the environmentor noise associated

with highway construction activities. A total of seven reports have been released for

pubric distribution. These reports are:

I. Analysis and Abatement of Highway Construction Noise, EPA 550/9-81-314-A_

September 19BI.

2. A Model for the Prediction of Hl qhwoy Construction Noise_ EPA 550/9-BI-314-B,

September 1981.

3. IBM 360System Batch Version of Highway Construction Noise Modelt EPA

550/9-8 i-314-Ci September J98 I.

4. Appendix A, Highwo Y Construction Noise Field Measurements t Site ]: 1-201

(California!! EPA SSO/9-81-314-D, September 1981.

5. Appendix B_ Hi_hwa X Construction Noise Field Measurements t Site 2: 1-20S

...._ (Oregon), EPA 550/%8 t-3 I_E_ September 198I.

6. AppendlxC, Highway Construction Noise Field Measurements, Site3: 1-95/

t-395 (Maryland), EPA 5S0/9-8 I-3 I_F, September 198[.

7. Appendix Ot Highway Construction Noise Field Measurements_ Site 4z 1-75

•(Florida!, EPA 5S0/9-81-31L_-G, September 1981.

The first two reports (Pert A and Part B) might be considered the principal reports

smce they ore relatively self-contained units on this study's efforts, the engineering

studies and the computer model, respectively, In this regard, if there is to be e limited

purchase of the reportst one might consider obtaining either or both of Part A and Part B,

and obtaining the other reports as odditionaJ informational needs arise.

• The first report (Port A) contains all of the information from the engineering

study phase of the project. It gives information on highway construction

procedures_ highway construction site noise characteristics, available abatement

measures, and results from field demonstrations on noise abatement.
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o The second report (Part B) presents o complete description of the highway noise

prediction model, The report conta_ns a description of the model's formulation

end construction, a description of the progrom_ and a user's manual.

e The third report (Part C) provides additional _nformatJon to the Part B report on

the highway construction noise model installed at DOTrs Transportation Com-

puter Center on an IBM 360 computer. It delineates the differences between the

version of the model es installed on the IBM 350 and the two models (HINPUT

and HICNOM) operating on the Wyle Computer (PDP-II). The report has

additional user's manual information for use on the IBM 360, o programmerV._

manual describing changes in going from the PDP-/I to the IBM 360, and a

maintenance manual.

• Reports 4, 5_6, and 7 (Part [3 through Part G) contain field data gathered at the

field demonstrations at highway construction sites in: Route 1-201, California;

1-205, Oregon; 1-95/I-395, Maryland; and 1-75, Florida. They contain noise data

on single and multiple pieces of equipment t prov)de general description of

highway slte activities! and activity analyses of equipment.
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APPENDIX A

This appendix summarizes field measurements performed at the 1-210

(California) construction site during July and August 1979. The project encom-

passed 6 miles of 8-1one divided interstate highway which will complete construc-

tion on 1-210. The highway at this location ran through a suburban area

chareaterized by low-density housing and small farms. Approximately two*thirds

of the highway alignment was flat. Howevert at the southern end of the site, major

earthwork activities were in progress through hilly terrain. Common soil was

typical at this site_ with little or no rock excavation anticipated. The soil in this

area was dry. Further description of the site is presented in Section 3.5 of the

main report.

The following data and information are presented in this appendix:

h General highway site description.

,"_ 2. Noise measurements of eativifies involving single or multiple pieces of

equipment!diagramsdescribingeach activitysiteare included.

3, Controlledsingleequipmentnoisemeasurementsofselectedequipment.

4. Equipment activityanalysisofselectedequipment.

A summary of key construction noise data derived from this site is presented in

Section 3.5.3 of the main report.
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Measurement Site Da_'a

Highway: _"_ _- 10 Date:_ .'; "/_I Jt

• / / J

Type alr Measurements:

D Community F_Actlvlty _ Propagation

[_ S,t_ Boundary [_ S,ngle Equipment [_f_Movles

Soil/TerralnCondltlans:_.z_ <'<-f.<,•,.,.t..,_;. :" ('" ',""-' ." ,' ,"f< ' l_,_..f...,.'..,,,: u,..t/
i _= +' "' "

-- C¢.c,....o._,<-<,.,.(c,-_! ,_.:Z,..JJ.,.,.:,.<',,.

•,i ,== ,

Machinery De|crlptlon:

'_.&..,,.._-,,,.,._I _,,_ __ ,-<,,,,<_.,/_,,-,',

_.'i l._e- / ,.,, ,,.._,.,..,',,., (_.;..-.¢_
_,,t L.'2,'- z'_ 4 _",".,, F"__', ')

#"._.,_<..... _'._,.t_. _/,."t<_L._t,,_.<._+,J,'.:,t,&_.. _,, •

Miioellaneoui Information:
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,DA.TALOG SUMMARY,

SITELOCATION= _U'T A,_C,4

Site Comments Reduced
Sample Iocatlon,,,, Date Time Dur, Dia,qI

, 7-_ql_r_ . , • ,

._ q,-'_ 7-'._r o_,/a I_ v._,_ ._
'7-al _, C:,/. / ," _- _,:,'r_',/'_ct._ ,<":/ mn _"

-%" _'4 7"31 - 2n' ;7. yq'a_c --"
7-_/% / OM_II*_(,_ 0F_'1-_.',17,'1"_%.1 ,_l_.lT,J/ D.¢" ¢" U T/E" C.-7 8-7 /2_ _- ,=..-,r. .,.,/,_,V_c'-r._,,'c.q:.,v._,r"::.,_,,.,,_,.-,_..::,..',_,-, _"

;', .xpA

-I" 2- C:.' '2- 7" _)1 2:4_ "/" "-,A -_ Ctr, "_t,5,M bA_.f .. "

" I-3 6-" ;. 7-Zl '_ ''/'_^ _A_'{_c klg"T (_',;_

Z_O-2-1 _ I 7-"-I 1:4_ "1""'_ "'" 7"_I.-,i<_Si_'c "t/,_u_,t,_l_,,(
"_ ?'A

Z_0-.£.2 _- I _- rl, I:00 _l"l_, -_,_,,'rlP4 _.'/

_IQ-?'_ ,¢." I _J'l,': 2:,.'0 "--,._. iG_.,,.._,V., !

,.,.,,.. .,..
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ACnWr,'NOISEMEASUREMENTS

HIGHWAY: .._" "_-/_ DA'_: _ruL.,//_II_.,r._7 /_'7'_

SITELOCATION: _'u'T /t_'c,q

Sample Location Dale Dur. Leq L99 L90 L50 LIO L]

,4s-_ic',,a c- I 7-_o /,4- 7d- /_/ '77-- 7d_ 8_,: _7
4_-z 6-5- 2-3,0 /4- '79- 7o '-l_ '77 _d- _
4_-5 d-.._ '7-Z/ /5 7_,8 7..-; 74 '7"7 99 ,_o
d_q'-4:6_J ¢"._ "7- S I Zo "70. "71 '74 c/9 ..t?/ ,a 4.

4_'-.._;" C-4 7-3/ IF.:, '75:,7_ 7/ 7.3 75 77 _o

4"X-/if" C-7 ,_-7 _ 95,4. _9 7_ 75 77 7E3
45-/_ C-_ ,6-7 5" .7,5-.(, 7; '7?_ '7 'S "7_ _;';2



SITEBOUNDARY/COMMUNITY NOISEMEASUREMENTS

HIGHWAY: _" i_lO DATE: -?_L_".,/_uw 79

SITELOCATION: C'lur ,L/t_",¢

L
Sample Location Date Dur. eq

210- I- I d-I r//3"_ _? .'._3 (_/5

- I -_ e.-_ '7/__/ c.'_:eL'_ _/,_3
-I-'3 _.-_ "7/_i'_'_

._io-_-I C-I 7/71 o_.'_ c-_._,7

'2/o.7-2 c-I _//_ /_,oo :_'3.e_
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Measurement Site Data

Highway: ._'_ "2.1_ Date+:_/_¢._-,-. /_7_=

q

Site baatlon: F_/..k #_LA' /A' "_',_i' V¢c-'k''r'/ QF "_/_,C 4 '_"'Cf.{_ /-Iw',_

Type of Measurements:

r--1 Communlty [_Aetlvity r_ Propagation

,.,St-.,.,..,.l._<_,<-,:7_,,_--l,4<+,_., .,.;_.._<'_.,,,,,,_:,,<,_<,<,,._.
I ,J I" ¢ " I

/ ,:

McJchlnery De_ript|on:

Cb,'_.<_k'<<<'"(..,,.-_.(_>_-_._<,+°.', ....'<'+,-')

Mlical laneoul InPgimafion:

• ,+,_,., ++ ,.. :, •., , , . , .. +, ,.. ,: .... L. _ ,,+; ,+,++._,,, .+,++++,~_+: ,,_....++>_.+,_ _,,.+,, , .+]_+ ++,:_+_)" ,m_+e+_ : _+
__:_.i_i_+++_+_.+,_ _#+i_g,_i+_t_i+__++_, _ . ..,+_ _i_+ _ <.%._+_,_J,_;,,_ _ +: _; = .>_,+ +!_........ _._i+_+_--ji_ ._.++¸_,_I_¸¸_'-_ _ + ++ _ _ ++_ _ _,+<I



DATA LOG SUMMARY

/qT
SITELOCATION: "C'_/l-L- _'_-L'TA

Site Commenti Reduced
Sample Location Date Time Dur. DiaAt

"7 I='" _ _. I Io#.9" I._" _. i,x ..I.

F, 'I _-I IIO.__ I_ _- it, ..t

? F. ,/ _- I I_<1o /a" _-_t, i

9-10 - I -/i F- - _ _- I 7-:IC _r^r,,%uN l'i',/ I"_'E,'I,_uL'C._'tc'_'''r

Zl_) -_-- I p - £,,,> _ - "; I :co E'_vll_ _9'"'_'1 """

_-I9-G_- I F-@ _-14- _l_:i,r A_'_.A _pilA__r__,l -it Cli._- Ol_c.,',_A'l,,.>^l I

_.I0- "/-I _'-_ L@-i4 9/i:_ " " " I



ACTIVITY NOISE MEASUREMENTS

HIGHWAY; _--_" _/C3 DATE:_L//_O6-UST f_'7 7

SITELOCATION, /L'_L-t- f]K'C,4

Sample Location Date Dur. Leq L99 L90 L50 LIO LI

4"3-_ F- "7 S- I 9 qCo.6 '70 '7_. 'f<o _,o _52

- '7 F-_ ,_¢4-/ /2. _,-_.2.9 G'/ '75 _'/ c,_., _.%'"_,_....

- _ F-4 _-..-i /_ _._ _'7 21 '7'7 ,_4 .._1
- 9 F. 4 _-, u,vu 1_za=...........

-/o F-I@ ,'_"7 ,_ 72.4 ,3_ _., 7o ?'7 Go



SITI_BOUNDARY/COMMUNI TY NOISE MEASUREMENTS

HIGHWAY: _'_c:-_/'_ DATE: ..,._._-,J_/u_ 9_

SITE LOCATION: -i:'_JzZ/_I',_>,_

L
Sample Location Date Dur. eq

c/o-I-4 F-% 8-I . ozl,s _3.9
e_o-z-z F-/ 6-/ " ,v._-,

2-'i' . r-5 _'-3 _,.',)'_" #49

z/o-3./ -#--/ 8-3 _....o8qZ, I
7/c,.s-- / F-6 _9-2 _/.oa ,'_ 4

Iz/o._.,, F-_ #-,,4 z_:,_,,s"4.9
1210-?-/ ,F,-_ _- 14I Z_'_o 5"_._3

,,, ,,







MeasuremenP Site Data _"_

Highway: -Z'" 2/_ Date:.'_'-_'_.V//-_,_ /07_'

Site Location: ___#!/_'J,_le_o_- 7_ Hl_-,w -_x:c_'A: _i"_'9/_r'.s _/- /-t'_.'/.- A_-,,_

Type of"Measurements:

r7 Communlty E_=tivlty I_] Propagation

Si_ Boundary I_lng]e Equipment I_] Movies

_oil/Terroln Condltlonsz _", I-IA_,_. P_A," it. H_'_ _ C__ ,._A.'-mL _n+ _- • _-..;:", t" ._

{,'. _._,C+,";',cT. i_¢ ,+die_+,--.,, c_ _',._e_ _,_._.._.-, .C._,_,,_,+'."r'P_r++ r'.a:-7, i .

Mochinery Del_rlptlon:

_/<_._ t_-:- - ,
._J c.+,,,,_++,',_( P',,...

C_.+..,..w_.+..,+-,

Mlicel lerieous lnPomlation:

H_ul-. ,t. ' 115" .....



DATA LOG SUMMARY

HXQHWAY.._-_LO DATE:'_U_,//A,;,SqTq
S11_LOCATION: I-/AUL '_O,_,b

Site Comments Reduced
Sample Location Date Time Dut Dia_t

'ZIO-?--?., H - ?. 8" -_ I:,_o r_r.-,_:_._,;,i>L<,._, ,.,

i,i i

ii i



SITE BOUNDARY/COMMUNITY NOISE MEASUREMENTS

HIGHWAY: ._7-"2/_ DATE= .._ut'r' /,.'rue 7,_

SITE LOCATION= ll/d_/,_ ";-_

Sample Location Date Dur. Leq

ZIo-4- I HI $_,._ ,'b2 : .I_ "70./_

2_o-2" 5 _ t _ -7, _,y:ao 7g Z
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Measurement Site Data

H_ghwoy:_- 2-10. Dote:--_-_,//A_,_._=i_,,"

Type of Measurements:

r_ Community [--1 Activity E_ Propagatlon

[] Site Boundary _5ingleEqulpment I I M°v_es

Soil/Terraln Condl tlons:

/

I Maahinery Description:

'.

m,

Mis_el laneou| Information:



DATA LOG SUMMARY

HIGHWAY_" '2-10 DATE= "3"L.,L.,///_u(? 1_'7_

SITE LOCATION: ,._A_"at.I _"O_A,,_'//FI,_.L. /-_ra_,,_.

Site Comments Reduced
Sample Location Date Time Dur. Dia,qI

I _ E- - 3 L_" "7 " F_¢:_,','l_-_P,._,_,:_'_: Ioo _ r"_ot,,% E_.J_=,_r,=EX,:-IAU_'T

lq E -.'_ B" q R. 1B CA'] r_-_lO L._._,_.'z_ . kErl"'$.Df- _'w-_Cl-II_'-t._,.;

,, LE',/CL% A_'L P^A_, A_-I_IIE _/_I'_ Du_'t_It,., I:'A_.'._*I (

2-_" E-L_ _.c_ _-qD _4_(_.,,,__V_U:,L_,/_.L/_.m:.{ ,,_.,*., _'1 ;"'1¢ :'_'_ "t"

,m

=,



SINGLE EQUIPMENT/PROPAGATION NOISE MEASUREMENTS

HIGHWAY=, ..__-'- _-IO DATE= _UL_///AU_',IJ._'/" //_7_

SITELOCATION= ...&',','7-:'_ /_L._IN2_f _,,'Z_ vL)';'2"_

L @ L @ L -@
max max max

Sample Location Date Equipment _'0 ft. /o0 ft. 200 ft.

// D--/ '_'/7 .._,_ _-4_,< ,'S,--.,,',,-,<,I_,.''7c::2

/3 ._-3 Y/,/ " " " ,-/5
...14 4"4 _11,./ L_o,,__,,,,',,,,_.'_.,". _I ,,,'Z'¢/.,'_,-',_-r '-/'-/,

;,_7 c -.5" _/_ " "1 " _._ "/5 "v/o,
"20 E -5 819 o,4"z 9.7,0 ,l,j;s.I,_. Et_ 'TE, N/C.,

zl r._ _/fx . ,, " ..._- 7_ "/<, .....

z4 *'._ Sill _:',</r_4 /,_t/ 87 _/ ...."7_
2.5 E._ ,_/_ ddZ ,6';..'d /,.,4.1 _8 _ .7"_

i,,=
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PhotoLog - 35 turn ¢_'_,_

Frame# Location Date Time Vlew or Subject

19 ( E. o-( "/'_,_/ZA/_tL,_ 8-7 0900 S,÷e _d- _, ._'_.,,_,_vrF,,_# _E1

_ . _,_,_._,,._ _.'q _ _._L',,_._,_k.r_,_-.._,,..L'% _ 7 _/...e_. • "

I1-/'_ _J_..,_._,...."T_M,_..,Z6_ 8"q 1730 :_,,M_J4"_.li_-L, .....

•/_ F_l_u,,. ,G..IZ(/_ y./s" /..?_o /'_z'F_L.../,._, .a..;e,

.__' ¢..) )
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