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1 . INTRODUCTION 

The primary objective of this study was to determine the environ

mental impact of Interstate Highway 1-380 on certain residential areas of 

Linn County, Iowa, through which the freeway will pass. The factors of 

traffic noise level, multiple land use potential, and freeway corridor 

aesthetics were of particular concern in these analyses. 

This study was conducted with the premise that the freeway design 

had been essentially established and accepted; and that the recommenda-
. 

tions evolving from this investigation would primarily pertain to areas 

immediately outside the 1-380 right-of-way . The freeway design is 

documented in the report entitled the Cedar Valley Expressway, (1), 

although several changes have been incorporated in the ultimate design 

with regard to interchange configuration and service road location . 

The recommendations contained in this report are intended to serve 

as guidelines for the Cedar Rapids Department of Planning and Redevelop

ment as they strive to make the freeway more compatible with its sur

roundings. In addition to this report, two other items were prepared and 

submitted to the Planning and Redevelopment Department under separate 

cover . Substantial effort was expended in developing a scroll map (Scale 

1 inch equals 200 feet) showing the predicted traffic noise levels along 

the freeway corridor for the design year. A supplemental or technical 

report was also prepared containing a model municipal noise ordin~nce 

and a documentation of the noise level prediction techniques . 
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2. SCOPE OF THE PROJECT 

This investigation included a comprehensive review of previous reports 

concerning the urban highway noise problem, multiple land use and joint 

development projects along freeways, and the principles of freeway corridor 

aesthetics. These previous investigations, as well as the fundamentals of 

acoustics, are summarized in Chapter 3 of this report . Readers already 

familiar with those subjects may wish to forego detailed study of Chapter 3. 

Activities performed during this investigation are described in Chapter 4 , 

and recommendations to the City appear in Chapter 5 . 

2 . 1 Summary of Project Activities 

To achieve the goals of this irtvestigation , seven major activities 

were carried out : 

1. A survey was conducted to evaluate the reaction of residents to 

a recently constructed freeway in Iowa . The I - 235 corridor in 

Des Moines and West Des ?-1oines was the subject of this study 

phase . The survey included a mail -out and return questionnaire 

as well as personal interviews . 

2 . A request for information was sent to highway and transportation 

agencies to obtain current data regarding policies and practices 

for controlling noise from freeways, experiences related to 

multiple land use and joint development projects , and techniques 

used for creating an aesthetically pleasing roadside. 

3 . Existing noise levels were recorded at several locations in 

Cedar Rapids close to and in the I - 380 corridor . These data 

indi cated the noise exposur e level of residents at this time 

and pr ovide some basis for estimating the influence of the new 

f r eeway on conununity noise . 

• 
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4. Predictions were calculated for the traffic noise levels to 

be anticipated along the 1-380 corridor during peak traffic 

flow periods of the design year, 1994. These analyses were 

carried out to the extent of providing noise estimates at all 

adjacent property lines, and typically for a distance of two 

blocks into the surrounding residential areas on each side of 

I-380. Traffic noise estimates were developed along the corridor 

from a location approximately 2,000 feet north of County Road 78 

in Linn County to a location about 400 feet north of Emmons 

Street in Hiawatha, Iowa, excluding a central area in Cedar 

Rapids extending from 2nd Ave., S.W. to 10th Street, N.E. 

5. Three separate field reconnaissance trips were taken by study 

personnel along the 1-380 corridor to assist in developing 

rational land use recommendations. 

6. In view of the land use planning reports, transportation studies, 

neighborhood development programs, urban renewal programs and 

other information obtained for this study , specific multiple 

land use or joint development projects were evaluated for their 

suitability along the I -380 route. 

7. An evaluation o f current traffic noise legislation and its . 

potential influence on urban traffic noise was performed. 

Several federal, state, and municipal noise regulations were 

obtained and reviewed for their applicability and influence 

on this project. 

The results of each a f orementioned activity appear in Chapter 4. 

I 
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2.2 Summary of Recommendations 

The following recommendations were fonnulated as a result of the 

reviews of previous investigations and the activities performed in 

this study: 

1. Adoption of a strict motor vehicle noise control ordinance. 

2. Recommendations concerning general land use programs. 

3. Reconunendation of a specific policy prohibiting truck stop 

facilities in residential areas. 

4. A suggested freeway corridor beautification program. 

5. A suggested study of fringe area parking lot- freeway transit 

service for the I-380 cortidor. 

6. Noise control provisions to be incorporated in subdivision 

and building codes. 
, 

7. Traffic noise abatement procedures for each section of the 

I-380 corridor. 

The seven recommendations are discussed in detail in Chapter 5. 
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3 . PREVIOUS STUDIES AND GENERAL BACKGROUND 

The previous research and field studies pertinent to a pr oper 

evaluation of the 1-380 corridor in Cedar Rapids are presented in this 

section . Major topics to be considered are the basic principles of 

sound generation, traffic noise characteristics, multiple land use along 

freeways , freeway aesthetics, and the general impact of the urban freeway 

on the urban community . 

3.1 Sound and Traffic Noise 

A fundamental knowledge of acoustics, the science of sound, is 

essential background for a meaningful assessment of any traffic noise 

situation . To best serve the purpose of this report , only those aspects 

of acoustics associated with the generation, measurement, and impact of 

vehicular sound are presented. 

3 . 1 . 1 The Nature of Sound 

Sound may be defined as "the sensation perceived by the sense of 

hearing . 11 In order for a sound to be generated, transmitted and heard , 

three elements must be present, namely : the source, the transmitting 

medium , and a receiver . The sound source could be a vibrating object, 

such as a violin string or radio speaker . The medium most commonly 

employed for transmitting sound is air, our familiar atmosphere . The 

receiver is usually a human eardrum, but could be an electronic measuring 

device such as a sound level meter . 

A basic characteristic of sound is that its generation depends on 

the source establishing a very small air pressure differential that varies 

from the normal pressure of the surrounding atmosphere . (Normal air 

pressure is about 14 . 7 pounds per square inch . ) The vibratory activity 

of a sound source will create a series of air pressure differentials , 

which will rapidly alternate between being higher than, and then lower 

I 
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than the normal atmospheric pressure . In reality, sound may be generated 

from any source which causes an air pressure differential of the proper 

n1agni tude. This requirement is met by most objects moving through air, as a 

moving vehicle; or a blast of constrained gas emitted at a high velocity 

from an exhaust pipe. 

Once the air pressure differential is created by the source, it is 

transmitted through the medium by virtue of the fact that the pressure 

differential will radiate through our atmosphere. I'!) essence, the original 

air pressure differential starts a series of similar pressure differen

tials which are propagated much like a "chain reaction." 

As the air pressure differentials travel away from the source, their 

strength gradually dissipates with increasing distance. Upon striking a 

human eardrum, pressure differentials of the correct magnitude will impart 

a vibration to the eardrum . These vibrations in turn stimulate the sensi-, 

tive hearing mechanisms of the middle and inner ear . The sensation of 

"hearing the sound" is finally achieved when nerve impulses are received 

in the brain from the inner ear. 

It is important to recognize that sound tends to become omnipresent 

due to the manner in which it is transmitted, radiated, and reflected through 

the atmospheric medium. It is this characteristics which limits the 

effectiveness of an obstacle or barrier placed between the source and the 

receiver for the purpose of intercepting the sound. 

3.1 . 1 . a The Sound Wave 

To describe the movement of sound through air, a sound that is known as 

a pure tone will be illustrated. The air pressure variations associated 

with a pure tone are related to distance from their source as shown in 

Figure 3 .1. In actuality the pressure variations form a regular and slightly decaying 

pattern as they fluctuate around the normal reference pressure, Pref· A sound 
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pressure ,-1ave possesses a measurable intensity depending on the deviation 

bet,veen p and p One scale that is used to measure air pressure varia-
ref · 

tions is the "microbar" which is approximately one- millionth of normal 

atmospheric pressure . The lowest detectable pressure variation for a 

person with normal hearing is usually a pressure of 0.0002 microbar. The 

characteristic of sound pressure is important since it is the primary 

contributor to the perceived "loudness" of a sound . 

Another basic characteristic of a sound wave is the rapidity with 

which the "peaks and valleys" are created . This property is known as the 

frequency of the sound . Until recently, frequency was expressed in terms 

of cycles per second (cps) . The new standard unit for frequency is the 
I 

"hertz" abbreviated Hz ., and one Hz . corresponds to one cps . The human 

ear is sensitive to a wide range of sound frequencies. Depending on the 

individual , the lowest audible frequency is about 20 Hz ., while the 
, 

highest audible frequency is approximately 20,000 Hz . The frequency of a 

sound primarily determines the characteristic known as its "pitch ." 

3.1.2 The Decibel (dB) 

Due to the extremely large range of the physical characteristics of 

sound in our environment, it has been found convenient to utilize a 

sin1plified, yet meaningful, scale for measuring sound pressure levels. 

The decibel , abbreviated dB , is the scale commonly employed for measuring 

sound pressure . The decibel is a ratio between two sound levels, 

one level being an established reference level. Mathematically, the decibel 

may be expressed as in Equation 1: 

Sound Pressure Level (in dB) 
p 

20 Log 10 p 
ref 

(Eq. 1.) 

where Pis the perceived sound, and P f is a reference sound . In the re 
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decibel computation P f is the pressure level associated with the thresh-
re 

old of hearing. Thus, the decibel compares a perceived sound to the 

faintest sound that may be heard by a person with normal hearing . Table 

3 .1 illustrates the relationship that exists between effective sound 

pressure level in microbars and decibels, and it is apparent that the 

decibel is a much more convenient scale. Further relationships existing 

among sound sources, decibel levels, human responses and conversational 

equivalents are shown in Table 3.2 . 

It is beyond the scope of this discussion to fully document all of 

the reasons for using the dB in measuring sound pressure levels; however, 

it has been verified by numerous researchers that the dB scale meaningfully 

describes human responsiveness to the vast range of sound levels in our 

environment . One basis for this finding is that the decibel equation 

entails a logarithmic operation, and this is the manner in which the ear 

responds to perceived sound waves. 

On the decibel scale a sound level change of at least 2 dB is 

necessar y before the human ear may be capable of detecting any change in the 

sound. A rapid change of 3 dB from one sound level to another is usually 

detectable by the human ear, while a change of 5 dB is a clearly identi

fiable sound level change for those with normal hearing. By reference to 

Table 3 . 1 it may be seen that an increase in sound level of 20 dB repre

sents a multiplication of effective sound pressure level by a factor of 

10, and that an increase of 40 dB represents a multiplication of effective 

sound pressure level by a factor of 100 . 

3 . 1. 2 . a Frequency Content of Sound 

As shown earlier, a pure tone radiating from a single source will 

have a simple wave form . The wave form will be consistent and repetitive, 

so that it is possible to speak of the frequency of the wave . In most situations 
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Table 3.1. RELATIONSHIP BETWEEN DECIBELS AND EFFECTIVE SOUND 
PRESSURE LEVEL . 

Effective sound 
pressure level, 

micro bars 

10,000.0 

1,000.0 

100.0 

10.0 

1.0 

0.1 

0.01 

0 .001 

0.0002 

I 

Sound pressure 
level , decibels 

(dB) 

154 

134 

114 

94 

74 

54 

34 

14 

0 
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Table 3.2 . SOUND SOURCES, DECIBELS, HUMAN RESPONSES, AND CONVERSATIONAL 
EQUIVALENT. 

Sound source 

Carrier deck jet operation 

Jet takeoff (200 ft) 
disco theque 
Auto horn (3 ft) 

Riveting machine 

Jet takeoff (2000 ft) 

N. y. subway station 

Heavy truck (50 ft) 

Pneumatic drill (50 ft) 

Freight train (50 ft) 

Freeway t r affic (50 ft) 

Noise 
level, 

dB(A) 

140 

130 

120 

110 

100 

90 

80 

70 

Air conditioning unit (20 ft) ' 60 
I 

Light auto traffic (50 ft) I 50 

Livingroom 
Bedroom 40 

Library 

30 

Broadcasting studio 20 

Leaves rustling 

I 
10 

0 

Htnnan 
response criteria 

Painfully loud 

Limit amplified speech 

Discomfort threshold 

Very • annoying 

Hearing damage (8 hrs) 

Annoying 

Telephone use difficult 

Intrusive 

Quiet 

Very quiet 

I Just audible 

I Threshold of hearing 

I 
I 
I 

Conversational 
equivalent 

I 
Maximum vocal effort , 

Shouting • in ear 

Shouting at 2 ft 

Very loud 
conversation at 2 ft 

Loud conversation 
at 2 ft 

Loud conversation 
at 4 ft 

Normal conversation 
at 12 ft 

Soft whisper 
at 15 ft 

l 

I 

l 
I 

I 

I 
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a person will be receiving sounds from several sources simultaneously, or 

one source might be emitting sounds of differing frequency content. Each 

sound wave and each frequency within each sound wave will contribute to the 

total sound level perceived by the observer. 

Electronic devices (sound level meters) are available for measuring 

the frequency content of sound and assessing the contributions of the 

different frequencies to the overall sound pressure level. At least three 

weighting systems (2) are commonly employed in sound frequency analyses and the 

characteristics of these weighting networks, designated the A, B, and C 

networks, are shown in Figure 3.2. Each weighting network emphasizes 

frequencies in a slightly different manner in order to arrive at a final 

composite of all frequencies denoted 'as being a certain sound level in 

decibels. Of the three networks, the A-scale has become the most commonly 

used in relation to traffic noise studies since its frequency response 

characteristics most closely correspond to the manner in which the human 

ear perceives sound. Both the ear and the A-scale emphasize the frequencies 

in the range from 1,000 to 6,000 Hz. Conforming to the practice of desig

nating which scale was used to weigh the sound frequencies, decibel levels 

cited herein should indicate the network used in parenthese, such as dB(A), 

for an A-scale reading. 

3.1.3 Sound and Noise 

A sound which is not desired by the receiver becomes a noise to that 

individual. Sound and noise are identical in terms of physical definitions 

and acoustical characteristics . The human element, however, establishes 

the existence of a noise, and this judgment varies considerably among 

individuals. What might be a highly irritating 90 decibel noise to one 

individual, could be completely acceptable to another person, if the sound 

happened to be from a favorite record playing on a stereo. 
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3 . 1 . 4 Ambient Noise 

Ambient or background noise level is important in determing the 

impact of a noise radiating from a specific source . Ambient noise may 

be viewed as the "all encompassing noise present at a given location, 

usually consisting of a combination of background noises from sources both 

near and far . " Typical community ambient noise levels (3) are shown in 

Figure 3 . 3 , where it is indicated that ambient noise can range from 41 to 55 

dB(A) during the daytime in urban residential areas and from 61 to 73 

dB(A) in commercial zones with heavy traffic . Of course, these levels 

would vary from day to day and from one community to another. 

The importance of ambient noise level may be illustrated by the 

following : 

If the receiver of a noise radiating from a specific source, 

as a passing automobile, is situated in an environment with a 

high ambient noise level, he may not be able to detect the sound 

from that source . On the other hand, if the same vehicle were 

to pass when the ambient noise level was rather low, it is likely 

that the vehicular noise would be considered an annoying intrusion. 

3 . 1 . 5 Combining Noise Levels 

The total sound, or noise, existing at a location represents a simul

taneous combination of sounds from many sources. The total noise level 

perceived at a specific urban property may be determined by eva~uating 

the sound from each source and combining the decibels from each to yield 

a composite decibel rating. The procedure for combining decibels, however, 

is not a straightforward algebraic summation of individual decibel levels . 

That is, a sound of 80 decibels superimposed on another sound of 80 

decibels does not yield a total sound level of 160 decibels . Actually, 
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two 80 decibel sources would combine to give a total rating of 83 decibels . 

Other combinations of noise levels from two sources are shown in Table 3 . 3 . 

It is significant that if the noise from two sources differ by about 10 

decibels, the louder noise ,.,ill be entirely dominant in de tennin ing 

the total noise level. 

When estimating noise levels in urban areas close to many noise 

sources it is necessary to properly combine all of the contributory sources . 

This is illustrated in Table 3.4 for a hypothetical location which receives 

noise from a freeway, an entrance or exit ramp, and a service road. The 

computations are shown to illustrate how the various noise sources might 

contribute to the total noise at this example location. 

3.1.6 Time-Varying Characteristics of Noise 

One obvious characteristic of urban noise, especially traffic noise, 

is that it is subject to large fluctuations as time passes. It is there

fore, difficult, if not impossible, to state that the noise at a specific 

property is exactly "X decibels." Some futher explanation is required to 

clarify the time period involved and whether the quoted noise level is an 

average level, a peak level, or a level which is exceeded only a certain 

percentage of the time. In traffic noise measurement and prediction it is 

customary to utilize a one hour period and refer the noise level to that 

period of time. The noise levels are usua]ly specified as being the 

average noise, i11 dB(A), or that noise level which happened to b,e exceeded 

only 10 percent of the time during that same hour. The average noise 

level is given the symbol L
50 

since it was exceeded 50 percent of the time, 

and the 10 percent level is noted as L
10

. To illustrate this method for 

describing noise exposure, a hypothetical set of data is provided in Table 

3 . 5. These data are assumed to be the results of 300 sound level meter 

observations taken during a one hour period. The noise level ranges from 
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Table 3.3 . COMBINING NOISE LEVELS FROM TWO SOURCES . 

l~o ise source l 
dB(A) 

60 

62 

64 

66 

68 

70 

Noise source 2 
dB(A) 

70 

70 

70 

70 

70 

70 

J 

Combined noise 
level dB (A) 

70 . 4 

70 . 6 

71 . 0 

71. 5 

72 . l 

73 . 0 

, 
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Table 3.4. EXAMPLE OF COMBINI NG NOISE LEVELS FROM SEVERAL TRAFFIC SOURCES. 

Noise sources Total noise 
decibel contribution level, dB(A) 

Example and computations 
location 
number Freeway Ramp Service road 

I 68 .0 60 .0 60 .0 

68 . 0 + 60.0 - 68 . 6 

68 . 6 + 60 .0 - 69. 1 . 
! II 68 .0 65. 0 60 . 0 I . 
I 68 .0 + 65.0 69 .8 -
I 

I 69 . 8 + 60 .0 - 70.4 
• 

III l 68 .0 65 .0 65.0 ' l 
68 . 0 + 65. 0 - 69 . 8 

69 . 8 + 65 .o - 71.0 

I IV 68 .0 68 . 0 65 .0 
I i 

68.0 + 68 . 0 - 71.0 

71.0 + 65.0 - 72 .0 
I 

I 
I 

V 
I • 68 .0 68 .0 68.0 • 

I 
68 .0 68.0 I + 71.0 -

71.0 + 68.0 - 72.8 
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Table 3.5. SAMPLE NOISE LEVEL DISTRIBUTION. 

Observed Number Cumulative Ctllllulative 

value, of times ntnnber of percent of 

dB(A) observed observations observations 

76 3 3 1 
I 

75 3 6 2 

74 12 18 6 
I -
I 

I 
73 33 51 17 > Includes 

J 
....... LlO -- - , 

\ 
72 54 105 35 

I 165 Includes 

I 71 60 55 > 
,) -- L50 -·- ., 

I 70 45 210 70 
• 

I 
I J 

I 69 36 246 82 

I 68 30 276 92 

I 

' 67 18 294 98 
I > 

66 6 300 100 
I 
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66 up to 76 dB\A) . The average level, 1
50

, would be one of the 71 dB(A) 

r eadin gs , and that level which was exceeded only 10 percent of the time 

would be : 1
10 

= 73 dB(A) . 

The 1 level is important in determining traffic noise impact since 
10 

it is a reasonable approximation of the peak noise level reaching a pro-

perty . Also , when 1
10 

is compared to 1
50 

an indication is gained 

regarding the variability of the noise at the site . 

3.1.7 Traffic Noise 

The sounds produced by vehicles operating on highways vary consider

ably according to the type and age of the vehicles, their operating speed, 

the roadway gradient and surface (4, 5). Figures 3 . 4 and 3 . 5 show the results 

of several studies which evaluated the noise generated by different 

vehicle types . It is indicated that the noise radiating from all vehicles, 

especially passenger cars, increases with operating speed . Also, it is 

evident that for these data that the noisiest automobiles were not as loud 

as the average diesel truck. Since the noise generation characteristics 

of major vehicles types are so widely different, separate discussions of 

the noise created by trucks, automobiles, buses, and motorcycles will be 

presented . 

3 . 1. 7 . a Truck Noise 

Two types of truck engines are in common use, the diesel and the 

gasoline engine. Diesel engines create high noise levels regardless of 

their operating speed, while gasoline powered trucks tend to be quieter 

than the diesel especially at low to medium speeds . 

Figure 3 . 6 illustrates the frequency analysis of diesel trucks under 

three operating conditions measured at a 50 foot distance (5) . Of the three 

conditions for a typical diesel truck i t is apparent that the accelerating 

mode of operation, which yields 92 dB(A), is far noisier than the average 
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highway condition (constant velocity) where the noise is 84 dB(A). 

Several components of the vehicle contribute significantly to the overall 

noise rating of a diesel truck. Contrary to popular opinion, it is not 

always the exhaust noise of a diesel truck which contributes the most 

to the total vehicle noise level. As shown in Table 3.6, noise radiating 

from the engine compartment, drive train and fan is almost as loud as the 

truck exhaust noise. However, certain trucks do create exhaust noise far 

greater than the highest noise level commonly attributed to other sources. 

For instance, Lxample Truck 117 in Table 3.6 has the highest overall noise 

level, and its exhaust noise (5), rated at 86 dB(A), is the highest contribu

tory source of any shown in the entire table. 
I 

Another major aspect of truck noise is the tire noise. In fact, it 

is truck tire noise which is the dominant noise source on most heavy 

trucks operating at or above 50 mph. Figure 3.7 shows that typical tire 
, 

noise levels at 50 mph are on the order of 75 to 94 dB(A) depending on 

the tread design ,5). It has been found that the major offender in 

terms of truck tire tread design is the standard crossbar, which happens 

to be used by the majority of trucks on their driving wheels. 

The crossbar design creates louder and louder noise levels as it 

becomes worn, and as shown in Figure 3.7 when half-worn it generates 86 

dB(A) at 50 mph at 50 feet . The retread tires used in the trucking indus

try exhibit even more undesirable char~cteristics, creating noise levels 

over 92 dB(A) at 50 mph at 50 feet. 

3 . 1 . 7. b Automobile Noise 

Although not as noisy as trucks on an individual vehicle basis, the 

contribution of automobiles to environmental noise is substantial due to 

their large numbers. To complicate the situation automobiles tend to 

become noisier as they become older especially if the exhaust system is 
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Table 3 . 6 . EXAMPLES OF DIESEL TRUCK NOISE COMPONENT C~NJRIBUTIONS TO 
MAXIMUM NOISE LEVELS AT 50 ft FROM VEHICLE a. 

Contributing sub source 
Total vehicle 

Engine Cooling noise level , 

1
Truck examples mechanical Exhaust Intake fan 

I 
dB(A) 

I 

' 
I 

I 
I 

I 

1fl 81 84 75 82 88 

1f2 85 .5 81 74 81 87.5 

1f3 83 86 80 81 89 

1f4 85 82 80 . 83 89 

1fo5 83 83 

' 
72 78.5 87 

if6 81 77 I 70 82 85.5 

1f7 82 .5 0 79 82 89.5 

118 85 82 80 I 83 89 

119 83 83 72 78.5 87 
I 

1110 81 77 I 70 82 85.5 

1fll 83.5 I 82.5 74 78 87 

(a)E .P .A., Transportation noise and noise from equipment powered by 
internal combustion engines, Dec. 1971. 

I 

I 
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poorly maintained. Figure 3 . 8 is a frequency analysis of a typical 

passenger car operating under differing conditions at a distance of 50 

feet (5) . An older vehicle would exhibit noise levels from 2 to 3 dB(A) 

higher than those shown . 

For many automobiles, the major noise source is the exhaust system 

up to a speed of approximately 40 mph . Above that speed tire noise 

becomes the dominant noise, unless the exhaust system is defective. As 

shown in Figure 3 . 8 the tire noise at 70 mph reaches a level of 77 dB(A) 

at 50 feet (for a standard rib type tread). Some snow tire designs are 

very similar to truck crossbar treads and can produce noise levels on the 

order of 85 dB(A) at highway speeds on automobiles. 

3 . 1 . 7 . c Bus Noise 

Although trucks and buses are of similar size, buses are usually 

quieter due to their better exhaust muffling systems and more complete 

engine enclosure . However buses do tend to be somewhat noisy as shown in 

Figure 3 . 9 and at highway speeds could be expected to generate 80 to 87 

dB(A) noise levels at 50 feet (5). The primary noise source at highway 

speed is the tires on the bus. 

3 . 1 . 7 . d Motorcycle Noise 

The noise generated by a motorcycle highly depends on the speed of 

operation and whether or not the vehicle is accelerating. These tendencies 

are shown in Figure 3 . 10 , where it also is indicated that the motorcycle 

noise exceeds 100 dB(A) at 50 feet during the acceleration test (5). At 60 

mph the motorcycle approaches the noise levels created by the larger 

diesel trucks , over 90 dB(A) at 50 feet . 

3 . 1 . 8 Traffic as a Line Source of Noise 

Previous discussions have dealt with noise generated by single 

vehicles in which case the noise is assumed to radiate from a "point" 

source . When the traffic flow on a highway becomes dense, the noise 

• 
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contribution from a single vehicle usually cannot be directly associated 

with that vehicle unless it is substantially above the 1
50 

level. Since 

there are many vehicles contributing simultaneously to the noise over a 

substantial length of highway, the traffic noise with high volumes 

present is considered to radiate from a "line" source. The significance 

of this is that theoretically noise radiating from a "point" source will 

decrease at the rate of 6 dB per doubling of distance from the source, 

while noise radiating from a "line" source decreases at the lesser rate 

of about 3 dB per doubling of distance. 

3.1.9 Influence of Traffic Volume and Speed 

Traffic noise radiating from a given highway depends primarily on the 

vehicle volume by type of vehicle and the average operating speed on that 

highway. Figure 3.11 shows the influence of automobile volume on the average 

noise level, 1 50 , that would be perceived at a distance of 100 feet from the 

center of the traffic lane (3). Since the abscissa is logarithmic in Figure 

3.11, Table 3.7 is presented to further demonstrate the relationships 

between noise and traffic volume. It is apparent that significant noise 

level changes occur when volume increases occur in the lower volume range. 

However, when the volume is already high, additional traffic does not 

substantially affect the noise level. 

Figure 3.12 relates truck volume to the average noise level, 1
50

, 

at a distance of 100 feet (3). Table 3.8 is provided to further clarify 

the influence of truck volume. Similar to the situation with auto

mobiles, there is a marked influence in noise level when truck volun1e 

increases in the lower volume range; and with truck volume already 

high, additional trucks added to the traffic flow have diminishing 

influences on the noise level. A comparison of Tables 3.7 and 3.8 

reveals the fact that it requires a flow of almost 1,000 automobiles per 

I 
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Table 3.7. AUTOMOBILE VOLUME AND NOISE LEVEL. 

Automobile 
voltnne, 

vph dB(A) at 100 ft(a) 

100 46 

500 59 

1000 63 

1500 65 

2000 66 

2500 67 

(a)Ass1nned average speed: 50 mph 

Table 3.8 . TRUCK VOLUME AND NOISE LEVEL. 

Truck 
voltnne, 

vph 

100 

500 

1000 

1500 

2000 

2500 

(a) 
Assumed average speed: 50 mph 

dB(A) at 100 ft(a) 

62 

74 

78 

Bo 

81 

82 
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hour to equal the average noise generated from only 100 trucks per hour . 

The influence of vehicular speed on average noi e radiating from a 

t r affic lane is also shown in Figures 3. 11 and 3. 12 . It is cle r that 

as automobile (line source) speed increases the noise level will increase 

at any volume . However, this is not the case for trucks and t 
average 

noise for a given volume of trucks (line source) will de w· th 

increasing average speed . This characteristic of truck noi e may be 

explained by several factors . First, it must be remembered that the 

noise generated by a typical heavy truck, as a single point sou ce, is 

almost independent of the speed . Second, the average truck n i e radi-

ating from a stream of trucks is highly sensitive to the truck 
n ity 

in the stream. Finally , at a given volume and as the speed incr ses 

within the stream, density of the trucks will decrease, thu de r sin 

the overall average noise radiating from the stream . In other words, 

at higher speeds trucks are more spread out and when measur dover a 1 ng 

time period the average noise they impart to a roadside point is d1m1nshed . 

3 . 1 . 10 The Importance of Traffic Composition 

In evaluating ur ban freeway traffic noise (3), it has been found 

that for all practical purposes the vehicular stream may be considered 

as consisting of only two types of vehicles: passenger cars and heavy 

trucks . Thus, the composition of traffic in terms of percent trucks is 

an important assumption underlying any traffic noise analysis. 

The effect of varying the percentage of trucks on a given roadway 

is illustrated in Figure 3 . 13 (6) . The location is a four-lane highway ,Jith 

an average vehicular speed of 55 mph and n typical peak hour flow rate 

(Level of Service C) . It is indicated that both the 1
10 

and L
50 

dBA levels 

are substantially influenced by the percent t rucks present . For instance, 

L10 at 200 feet increases from 69 dBA for 0% trucks up to 77 dBA for 15% 

trucks . 

I 
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3 . 1 . 11 The Influence of Roadway Gradient 

The noise of automobiles on highways is not noticeably affected by 

the gradient or longitudinal slope of the road. However, truck noise 

will increase as they are forced to climb hills. Although relatively 

few studies have been performed to determine the influence of highway 

gradient on vehicular noise, the values shown in Table 3.9 are thought 

to be appropriate adjustments in noise levels to account for the presence 

of a gradient (3) . 

3 .1.12 The Influence of Flow Interruption 

When traffic movement is interrupted at an intersection by a signal 

or sign, some change in the noise level might be expected as compared to 

the free flow or non-stop condition. Unfortunately, noise emitted from 

stop-and-go traffic has not been the subject of extensive research, and 

the only available source (3) indicates the values shown in Table 3.10 

should be utilized . While the average noise level, 1
50

, is not influenced 

by either type of movement or vehicle, the 1 10 value is affected due to 

the variability in noise caused by decelerating and accelerating vehic les . 

3 . 1.13 The Influence of Roadway Surface 

The variation in traffic noise generated by vehicles on different 

pavement surfaces has been evaluated by Bolt, Beranek, and Newman (3). 

Their findings are summarized in Table 3.11 where it is shown that the 

pavement surface can affect the noise level by a range of 10 dB(A) from the smoothest 

to the roughest type of paved highway. The normal condition in this table 

means a moderately rough asphalt and concrete surface; the smooth condi-

tion is a seal-coated asphaltic pavement; the rough condition corresponds 

to gravel concrete or rough asphalt with voids of size\ inch in diameter. 

I 
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Table 3.9. NOISE LEVEL ADJUSTMENT FOR TRUCKS ON UPHILL GRADIENTS. 

Gradient, 
% 

0 - 2 

3 - 4 

5 6 

7 + 

(Source: Bolt, Beranek, and Newman, ibid.) 

Noise 
adjustment, 

dB(A) 

0 

+2 

+3 

+5 

Table 3.10. NOISE LEVEL ADJUSTMENT FOR INTERRUPTED TRAFFIC FLOW. 
I 

Vehicle 
type 

Automobile 

Truck 

0 

0 

Adjustment, dB(A) 

(Source : Bolt, Beranek, and Newman, ibid.) 

Table 3 .11. NOISE LEVEL ADJUSTMENT FOR TYPE OF ROAD SURFACE. 

Surface 
type 

Smooth 

Normal 

Rough 

Description 

Very smooth, seal-coated asphalt 
pavement 

Moderately rough asphalt and 
concre te surface 

Rough asphalt pavement with large 
voids½ inch or larger in diameter 
or grooved concrete 

(Source: Bolt , Beranek, and Newman, ibid . ) 

, 
+2 

+4 

Adjustment 
dB(A) 

-5 

0 

+5 
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3 . 1 . 14 The Influence of Roadway Configuration: Number of Lanes, At-{;rade, 

Elevated, and Depressed Highways 

In freeway situations, noise will be generated from several 

traffic lanes simultaneously. The number of lanes and median width will 

vary from location to location, as will the elevation of the freeway with 

respect to the observer . Each of these factors must be considered in 

estimating the noise level at any point along the freeway. 

3 . 1 . 14 . a The Basic Influence of Distance 

The rate of noise reduction with respect to distance is shown in 

Figure 3 . 14 (7) . As previously mentioned in Section 3.1.8, the noise from a 

line source decays at the rate of 3 dB(A) per doubling of distance, and the 

noise from a point source decays at the more rapid rate of 6 dB(A) per 

doubling of distance. The influence of atmospheric conditions (temperature, 

humidity, and wind) will influence noise reduction rate for either type 

of source . 

3 . 1 .1 4 . b The Influence of Roadway Width and Distance 

For situations where the observer is within 1,000 feet of the roadway, 

i t is necessary to consider the effect of the width of the traveled road 

or number of lanes in estimating the rate of noise reduction. Figure 3.15 

has been developed (3) using a single lane of traffic with a noise reduc

tion rate of 4 dB(A) per doubling of distance as a standard rate. Then, 

depending on the perpendicular distance from the observer to the middle of 
' 

the near lane (DN in feet), and the roadway width or number of lanes, 

other dissipation rates can be estimated. Compared to the reference adjust

ment of O dB(A) for a 12 foot lane at DN - 100, the adjustment along an 8 

lane freeway , at a distance of 100 feet, would be - 2 dB(A). 

3 . 1 . 14 . c The Influence of Relative Elevation of the Roadway 

Vertical displacement of the traveled path to a position either above 
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or below the observer will offer some degree of protection from the vehi

cular noise. The noise reduction ability of the elevated highway depends 

on both its elevation and the width of the shoulder which shields the 

observer from the tire-roadway interface. The depressed highway may offer 

noise reductions ranging from as much as 15 dB(A) down to a negligible 

amount depending on whether or not the vehicular path is in a distinct 

"cut" with perpendicular sides, or simply in a depression which is readily 

visible from the point of observation. 

Figure 3.16 compares measured noise reductions (8) observed along 

several typical 6 or 8 lane freeways with at-grade configuration and 

where the change in elevation was 20 feet (i.e. 20 feet depressed, or 20 feet 
I 

elevated) (8). It is shown that any advantage realized by the elevated 

facility tends to be of no consequence beyond 400 feet from the highway 

centerline. On the other hand, the depressed freeways retained a 7 or 8 
, 

dB(A) improvement compared to the at- grade highway for points beyond the 

edge of the "cut" section. 

A generalized procedure has been developed by Bolt, Beranek, and 

Newman for estimating the noise reduction ability of depressed and elevated 

freeways (3). The parameters and nomograph utilized for these computa

tions are shown in Figure 3. 17 . The procedure is illustrated by the 

examples in Tables 3.12 and 3.13 . The computations in Table 3 . 12 shows 

how the reduction diminishes as distance from an elevated freeway is 

increased. In Table 3.13 the depressed configuration is shown to its 

maximum effect despite increasing distance from the freeway . 

• 
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Table 3 . 12 

EXAMPLE COMPUTATIONS : NOISE REDUCTION DUE TO ELEVATED FREEWAY 
CONFIGURATION 

Variables Par rune ters 
(See Figure 3 . 17) (See Figure 3 . 17) Adjustment* 

dB(A) 

H D DE A - H2/D B = H2/(DE-Ds) s s 

15 80 120 2 . 8 5 . 6 -11 , (-6)j 

15 160 200 1 . 4 5 . 6 -8, (-3) * 

15 320 360 0 . 7 5 . 6 -5, (O)* 

*The reduction is adjusted positively by 5 dB(A) if the appli
cation is to trucks . 

Table 3 . 13 

EXk'1PLE COMPUTATIONS : NOISE REDUCTION DUE TO DEPRESSED FRE~WAY 
CONFIGURATION 

Variables Parruneters 
(See Figure 3 . 17) (See Figure 3 . 17) Adjustment* 

dB(A) 

H D DE A - H2/(DE-Dc) B = H2/D 
C C 

15 80 120 5 . 6 2 . 8 -15, (10)* 

15 160 200 5 . 6 1 . 4 -15 , (10),t 

15 320 260 5 . 6 0 . 7 -15 
' 

(10)* 

*The reduction is adjusted positively by 5 dB(A) if the appli
cation is to trucks . 

' 

I 
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3 .1. 15 1
10 

and 1
50 

Relationships 

Several studies (8, 9) have been reported in which i..10 :ind 1 50 have been 

analyzed and related . Using the parameter VD/S (where Vis volume in 

vehicles per hour, Dis distance between receiver and vehicle path in 

feet , and Sis speed in miles per hour) the difference between 1 10 and 

1
50 

will approximate the curves shown in Figure 3 .18. The dashed line in 

Figure 3 . 18 is the curve used to estimate the noise levels described 

later in this report. 

Table 3 . 14 has been prepared on the basis of Figure 3 . 18 to more 

clearly indicate the magnitude of the difference between 1 10 and 1 50 for 

a fixed speed (SO mph) and distance (100 feet) from the roadway. As 
I 

expected, there is a greater difference between 1 10 and 1 50 when the traf

fic volume is low and the noise level fluctuates considerably . At higher 

volumes the noise level stabilizes due to the large number of vehicles , 

continually present and there is littl e difference between L10 and L50 • 

3 . 1.16 Traffic Noise Reduction by Barriers 

It is well established that placement of a rigid barrier, wall, earth 

berm, or some combination thereof between a sound source and a receiver 

will result in noise level reductions in excess of that to be gained by 

benefit of distance alone . The factors affecting the performance of a 

specific noise barrier are: 

A. The extent that the barrier interrupts the direct transmission 

path from the source to the receiver; 

B. The distance from the source to the barrier and from the barrier 

to the receiver; 

c. The length of the barrier with respect to the length of the noise 

source (traffic noise is considered a line source); 

D. The frequency content of the noise (barriers are most effective 
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Table 3 . 14 

SELECTED Lso TO LIO ADJUSTMENTS 

VOLUME PARAMETER* Lso TO LIO 

(VPH) VD/S ADJUSTMENT dB(A) 

150 300 + 11 

300 600 + 8 

450 900 + 7 

600 1200 + 6 

900 1800 + 5 

1800 3600 I + 4 

3600 7200 + 3 

7200 14400 + 2 

*Distance Fixed at 100 feet= D, and 
Speed Fixed at 50 mph= S for this 
example 
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in reducing higher frequency sounds); 

E. Density of the material used to construct the barrier and poros

ity (or roughness) of the surface, and; 

F. Other environmental factors as the type of ground cover in the 

vicinity, the amount of air turbulence or wind, etc. 

The first three factors are of primary interest in this report and their 

influence on traffic noise reduction will be emphasized . 

On the basis of research performed by Purcell no) and Rehr (11) 

the variables shown in Figure 3 . 19 theoretically determine barrier 

performance for a very long sound barrier . The height, Hin feet, above 

the line of sight, line A - B, in Figure 3.19 is critical. For a given 

value of H, it has been shown that the most effective barrier is one 

placed either close to the source or close to the receiver, the least 

effective position being mid-way between che two. Using the relationships 

developed by Purcell and Fehr, a computer program was developed by Young 

and t;-Joods n2) to document the performance of a very long barrier. 

Figure 3 . 20 shows the noise reduction capabilities predicted by the com

puter program by varying the distances "a" and "b" when the barrier height 

is fixed at 10 feet . The indicated reductions are in addition to the 

reduction that would be achieved by considering the influence of distance 

alone . The highest reductions occur where either "a" or "b" is short, 

and the maximum reduction is attained when both "a" and "b" are short. 
' 

Figures 3 . 21 and 3.22 describe noise reductions for different barrier 

heights and for distances a= 25 ft . , and 100 ft., respectively. Each of 

these figures verifies that the impact of a barrier is noticeably decreased 

when the distances "a" or "b" become large . 

Another method for computing noise level reductions due to 

barriers developed by Bolt, Beranek, and Newman (3) is sho,m in 
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Figure 3 . 23 . Computation of the parameter '(H2/RB) permits determination 

of the noise reduction for a very long barrier. A subsequent computation 

for the parameter A in this figure permits determination of the noise 

level reduction in cases where the barrier is not infinitely long. Param

eter A is the ratio of two angles as illustrated in Figure 3.24. The 

angle Bis the included angle between the observer and the barrier, and 

angle Sis the included angle between the observer and the noise source. 

In applying the previously described methods for estimating the per

formance of a barrier, it is important to carefully evaluate two factors 

that are basic input to the process; namely: 

A. The height of the source that is appropriate, and 

B. The height of the receiver that is appropriate. 

The height of a traffic noise source can range from the pavement level 

where the tire-roadway interaction occurs up to as high as the top of a 

diesel exhaust pipe that could be 12 to 15 feet above the pavement. The 

noise perceived by an observer behind a barrier is extremely sensitive to 

the height of that observer . If the observer is assumed to be at ground 

level the effect of the barrier would be maximized. On the other hand, 

if the observer is located at the elevation of a second story window on 

a house the barrier may have minimal effect depending on its height. 

California has had experience with traffic noise problems (13, 14) for 

a longer time than most states and has developed substantial expertise in 

traffic noise reduction. Their experience has lead them to adopt a 

traffic noise reduction nomograph, shown in Figure 3.25, which is based 

on the work of Rettinger (15) and Foss (16). On the basis of extensive 

field measurements, California has adjusted the nomograph so that it now 

predicts the sound level reduction from peak truck noise . Their practice 

is to assume the noise source epicenter for a truck to be 8 feet above the 
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pavement surface , and the height of a receiver as typically being 7 feet 

above the ground level . Figures 3 . 26, 3.27, and 3 . 28 illustrate the use 

of their nomograph for at-grade , elevated, and depressed highway config

urations, respectively . 

Several studies have been reported describing the actual performance 

of different types of noise reduction barriers. The recent findings of 

Harmelink and Hajek (17) indicate slight benefit from certain config

urations of barriers near freeways in Canada . Figure 3.29 shows the 

results of a before-and-after study where a 9 foot high treated plywood 

barrier was attached to the right of way fence . Data were taken at 11 

locations at this site and the measured noise reductions reported. As 

might be expected, the positions close to the barrier exhibited the 

greatest reduction, with those positions more removed from the barrier 

and nearer the houses experiencing insignificant improvements. 

3 . 1 . 17 Traffic Noise Reduction by Vegetation 

Contrary to a commonly held belief, trees, shrubbery, and other 

foliage planted at the roadside are not of substantial benefit in terms 

of traffic noise level reduction . At least two studies (18, 19) have 

indicated that a noise reduction of about 5 to 7 decibels may be achieved if 

a stand of trees extends for 100 feet in depth , averaging 15 feet tall, 

and is sufficiently dense to prevent the observer from seeing the noise 

source . 

As might be expected the noise attenuating ability of vegetation is 

dependent upon the type of vegetation present, and this was the subject 

of an investigation performed by Cook and Van Haverbeke (20) in July, 

1971 . Several different vegetation belts were evaluated in terms of their 

ability to reduce noise from different types of vehicles as presented by 

an electronic amplifying system placed in front of the vegetation . With 
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this experimental procedure , the noise would radiate from a point source 

and the noise should decrease at the rate of 6 dB(A) for each doubling of 

distance f r om the source . Figures 3.30, 3 . 31 , and 3 . 32 illustrate their 

results for belts of Blue Spruce, Redcedar, and a combination of Austrian 

Pine- Cotoneaster Shrub plantings, respectively. These figures show that 

trees and ground cover do have differing effects on reducing noise, 

depending on the type of noise source . Furthermore, noise reduction levels 

on t he order of 4 to 10 decibels may be achieved by 63 to 67 foot wide 

stand of trees as compared to control test conditions with no trees present . 

The urban traffic noise conditions shown in Figure 3 . 32 dealt with point 

sources of traffic noise , and compared the reduction capability of a 

narrow (20 ft . wide) but dense shrub and tree belt to the noise propaga

tion over a tree- enclosed paved side street. The noise attenuation 

reported in 3 . 32 is quite high when compared to the propagation over a 

paved surface , and is on the order of 3 to 10 decibels over the theoret

ical attenuation rate depending on distance from the source. Another 

set of data were collected at the site shown in Figure 3 . 32 and are 

repor ted in Figure 3 . 33 for actual vehicles driving along the street. 

Again the comparisons were between the propagation down the paved side 

street versus the projection through the trees . The differences are 

reported as being on the order of 7 to 11 decibels excess attenuation 

due to the shrubs and trees. The nature of this comparison may tend to 

over- es t imate the noise reduction capabilitiesof the shrubs and trees, 

above that which might have been measured over a grass-covered surface 

(instead of a paved surface). 

3 . 1 . 18 Traffic Noise Reduction by Buildings 

The presence of a continuous structure as a building along a freeway 

could act as a tall noise barrier for the properties further removed from 
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the source . Unfortunately, housing developments in urban and suburban 

areas usually incorporate wide open spaces between buildings. This 

pattern is not very effective in reducing the traffic noise and providing 

shielding for other properties. 

Limited data have been gathered concerning the noise reduction 

achieved by successive rows of homes. One study (7) has found that 

an excess reduction of 3- 5 dB(A) is achieved per row of houses up to 

a maximum limiting value of 10 dB(A) total excess reduction. 

3 . 1.19 Traffic Noise Reduction by Windows 

Windows are ordinarily the weakest factor in attempting to insulate 

building or residence occupants from outside traffic noise. Ordinary 

glass is a poor sound barrier. In addition, the smallest amount of 

opening in the mounting of the glass or at the casement or sash will 

readily accomodate noise passage. A window which is open nevertheless 

affords some noise reduction as the noise enters a room from outside 

depending on the type of window and size of the window opening. 

Table 3 . 15 shows the general noise reduction capabilities of win

dows . It is apparent that with closed, properly sealed double windows, 

a noise reduction as high as 40 dB(A) can be expected from the exterior 

to the interior of a home. 

One survey of residential buildings in New York and Boston (7) 

related noise reduction capabilities of existing windows to the exposed 

area of the window in square feet, for both the open and closed condi

tions . The results of this survey are depicted in Figure 3.34 and it is 

apparent that window size is an important variable for either the open or 

closed condition . It is also evident that in practice, with windows 
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Table 3.15. NOISE ATTENUATION BY DIFFERENT TYPES OF WINDOWS. 

Window type 

Fully open window 
Partially open window 
Closed single window 
Openable double window with 

staggered opening 
Openable double window fully 

closed 
Sealed single window,\ inch 

glass 
Sealed double window 

Noise 
attenuation dB(A) 

5 
10-15 

20 
20 

30 

30 

40 

(Source: Foster, C. D., and P. J. Mackie, "Noise: Economic Aspects 
of Choice," Urban Studies, June 1970.) 
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closed, residences typically receive a noise attenuation of 20 to 25 

dB(A). 

3 . 1 . 20 The Effects of Traffic Noise on People 

There is considerable disagreement regarding the nature, extent, 

and significance of the effects of noise on people (8, 21, 22, 23, 24). Noise impact 

is a subjective problem involving human values and feelings. Individuals 

vary considerably in their susceptibility to noise and with regard to 

their ability to adapt to noise. 

In a study of urban traffic noise, attention could be given to three 

general categories of the various effects of noise on people; namely: 

A. Annoyance or bothersome effects of noise, 

that : 

I 

B. Behavioral effects, such as speech interference or sleep inter-

ference of noise, and 

C. Physiological effects of noise which occur during or immediately 
J 

after noise exposure. 

With regard to annoyance, numerous studies (8, 25, 26) have established 

A. Past experience of the individual influencesthe degree to which 

he is annoyed, 

B. The meaning of the sound source and the individual's attitude 

toward that source affect the responce, 

C. Annoyance is not well correlated with measured sound pressure 

level, but may be accounted for by the individual's self-rating 

of noise susceptibility, 

D. The activity of the listener at the time of occurrence of the 

noise influences the degree of annoyance, and 

E. The meaning or significance of the sound will influence annoyance 

since people are more annoyed with intelligible speech occurring at 

low sound level than with unintelligible noise. 

\. 
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The behavioral effects of noise differ only slightly from the annoyance 

affects, and are equally difficult to quantify. One of the most wide

spread effects of traffic noise is interference with communication 

processes. Noise interference with communication is essentially a masking 

of speech efforts by noise such that complete understanding of the 

communication is not achieved. Figure 3.35 shows the relationships 

between distance separating speaker and listener, decibel level, and the 

type of voice utilized to achieve communication. It is apparent from 

this chart that if both the speaker and listener are in a 70 dB(A) 

environment, face-to-face communication is possible with a "normal voice" 

when two feet or less separate the individuals; but that communication 

may take place using a "communicating voice" effort for a distance as 

great as seven feet between them. 

Several studies (25, 27) concerning sleep interference have found vast 

differences (35 db(A)) in the noise level which may awaken individual sub

jects. Thiessen (27) reported that 5% of his subjects awakened when ex

posed to a 40 dB(A) recording of a passing truck, and 30% awakened when the 

recording was played at 70 dB(A). 

The physiological effects of urban traffic noise are not considered 

to be harmful within the normal conditions encountered. However, an 

unexpected noise, such as a backfire, screeching brakes and tires, as 

well as sirens, will provoke startle or fright reactions in people and 

it has been suggested (28) that too frequent an occurrence of such events 

might be detrimental to health. 
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3 . 1 . 21 The Effects of Traffic Noise on Adjacent Property Values 

Several studies have been directed toward quantifying property value 

change resulting from highway noise intrusion onto the property. Colony 

(29, 30) has performed detailed analyses along the Toledo- Detroit Express

way to determine the effect of proximity to a busy highway on the sale of 

properties . His major conclusions were: 

A. Properties near the right-of-way do not sell as quickly as vacant 

lots toward the interior of new subdivisions, but the sale prices 

are not suffici ently different to constitute an economic 

detriment. 

B. Properties partially or fully within a 50 foot strip of land 

directly contiguous to the highway right-of-way do increase in 

value as time passes, but at a lower rate than properties more 

than 50 feet from the highway. 

C. Properties within a band ranging from 50 to 200 feet from the 

highway right- of-way have increased in value at an average rate 

greater than any other group of parcels within a band extending 

for 1,000 feet from the expressway. 

D. Where strong pre-expressway influences were present either for the 

benefit or detriment of a neighborhood, the impact of the express

way has been slight and has been confined to a narrow band of 

properties within 100 or 200 feet of the expressway right-of-way. 
' 

Thus, depressed or blighted neighborhoods tend to retain the same 

rate of deterioration regardless of the added presence of an express

way . 

E. In the opinion of professional realtors, properties directly 

abutting a freeway can expect to incur a 20 to 30% loss in value 

as compared to identical properties not situated close to the 



72 

freeway . This rate of loss was estimated to decrease as property 

values increased. 

F . Commercial and industrial land receives a much more beneficial 

influence from the freeway than residential areas providing 

adequate access to the freeway is available. 

Another study performed for the Ohio Department of Highways (31) 

r eveal ed that the amount of freeway exposure to a subdivision does not 

impede its success, nor is the average price affected. Any detriment to 

subdivision development could be attributed to non-highway factors, as 

t he time period during which the subdivision was developed and the indivi

dual developers themselves. In each of four subdivisions studied it was 

I 

found that developers had little difficulty in selling lots close to the 

f r eeway for the same price as lots toward the subdivision interior. It 

was also stated that insulated windows and air conditioning make the 

freeway less noisome, and the impersonal nature of the freeway were 

r easons offered by developers to explain the willingness of people to buy 

or build along a freeway. 

Brinton and Bloom of the Franklin Institute have reported extensive 

nationwide studies of highway noise, landscaping and property values (32). 

Their findings included the following: 

A. Sound from trucks is the most objectionable highway disturbance 

to persons living in homes, apartments, and farms next to limited 

access highways regardless of geographic location. 

B. Lack of proper maintenance of highway right-of-way was the second 

most frequent objection to the highway. 

C. Presence of a limited-access highway does not devalue adjacent 

properties, as shown in Table 3.16. Statistical tests applied 

to these data did not reveal any significant differences in the 
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change of property values for properties next to the highway 

compared to those away from the highway. It was found that 

there was a slight relationship between noise and depreciation 

of property value, but not a sufficiently pronounced relation

ship to satisfy a statistical test. These data are summarized 

in Table 3.17, and it is apparent that higher average noise 

levels are not consistently associated with the low rates of 

property value increase. 

D. Presence or absence of landscaping on the right-of-way of a 

limited access highway does not affect the value of adjacent 

properties. However, people living next to freeways indicated 

I 

they would accept its presence more readily if it were concealed 

- from view by landscaping. 

-

i 

E. Attitudes relating to disturbance factors of people living next 

to a highway vary greatly even in the same geographic location. 

People living in older, less expensive homes next to freeways 

tended to accept disturbances more readily than people living 

in more expensive homes. Los Angeles residents, however, did not 

follow this trend as their acceptance of the freeway was not 

related to their property value. 

F. A supplementary study of highway noise levels concluded that 

depression of the roadway is potentially the greatest single 

reducer of sound level. 

3 .1 .22 Traffic Noise Level Acceptibility Criteria 

The community response to noise from a new source, as an urban freeway, 

depends on the noise conditions existing inside and outside of dwellings 

prior to the existence of the new source. The degree of intrusion 

of the new source could be evaluated for each resident affected by that 

• 

• 
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source in terms of both indoor and outdoor activities. The interpreta

tion of a highly detailed analysis of this nature is complicated 

due to the difficulty in evaluating the results according to a meaningful 

scale or criteria. Assessing the degree of intrusion by a noise is a 

complex task primarily due to the wide range of individual perceptions 

of what constitutes an intrusion. 

3.1.22.a Noise Acceptibility Criteria Proposed by Bolt, Berank and Newman 

On the basis of task interference, with special concern for retaining 

a reasonable environment for conversation, Bolt, Beranek, and Newman (3) 

have developed the traffic noise design levels shown in Table 3.18.a. 

These criteria pertain to several land use categories and specify average • 

I 

noise levels as well as 1 10 value~ which should not be exceeded. These 

levels may be interpreted as being 11:t-faximum noise levels that would be 

considered by the average individual as acceptable with regard to speech, 
, 

sleep interference, and annoyance for various community situations." 

To account for the existing noise at a specific site, it is recom

mended that these criteria be compared with the existing noise and that 

the predicted noise levels from the new source also be compared to the 

criteria. The chart shown in Table 3.18.b is utilized in making these 

comparisions. To illustrate the procedure for determining noise impact 

using the criteria, existing, and predicted noise levels, a hypothetical 

example is given in Table 3.19. 

It is concluded in the example of Table 3.19 that "Some Impact" 

and "Great Impact" might be expected from the new source. This is inter

preted according to the following definitions: 

A. Great Impact: Strong individual comment and group action may be 

expected 

B. Some Impact: Some individual comment and reaction is expected 
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Table 3.19. EXAMPLE NOISE IMPACT EVALUATION. 

PREDICTED NOISE 

CRITERIA NOISE 

AMBIENT NOISE 

PREDICTED - AMBIENT 

PREDICTED - CRITERIA 

IMPACT 

1
50

:DAY 

53 

so 

49 

4 

3 

Some 

I 

NIGHT 

51 

45 

41 

10 

6 

Great 

110 :DAY 

60 

56 

59 

1 

4 

Some 

NIGHT 

59 

51 

45 

14 

8 

Great 

; 
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but no group action is likely 

C. No Impact: Very little comment or individual reaction is 

expected. 

It is interesting that in this example, negative impact was predicted 

despite the relatively small differences between the ambient noise and 

the criteria. One recent report ~33: w!1e~r.~ these criteria were applied 

addressed this problem and stated that "if the ambient level exceeds or is 

within 5 dB of the criterion level, the evaluation •.. is not valid." If 

. 
t11is guideline is applied to the example in Table 3.19, it is apparent 

that the only valid comparison is the L
10 

for night conditions. 

3.1 . 22.b Federal Highway Administration Criteria 

The exterior design noise level standards issued by the Federal High

way Administration (FHWA), U.S. Department of Transportation (34), are 

presented in Table 3.20. These standards establish maximum L
10 

values in 

dB(A) which should not be exceeded in the design year along any federally 

funded project passing through an outdoor area having regular human use. 

FHWA states that: "Projects for which location 'tvas approved prior to 

July 1, 1972: Compliance with noise standards shall not be a prerequisite 

to any subsequent approval provided design approval is secured prior to 

July 1, 1974." 

It is significant the FHWA mentions that predicted noise levels should 

be compared to existing noise levels as well as the design noise levels 

where a project is being planned, and that the existing noise will be 

considered in determining the anticipated impact upon land use and acti

vities. The procedure for obtaining existing noise levels is not specified 

and it must be assumed that any reasonable field measurement technique with 

proper acoustical equipment would be acceptable. 
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Description of Land Use 

Tracts of lands in which serenity and 
quiet are of extraordinary significance 
and serve an important public need, and 
where the preservation of those qualities 
is essential if the area is to continue 
to serve its intended purpose. Such 
areas could include amphitheaters, parti
cular parks or portions of parks, or open 
spaces which are dedicated or recognized 
by appropriate local officials for 
activities requiring special qualities of 
serenity and quiet. 

Residences, motels, hotels, public meet
ing rooms, schools, churches, libraries, 
hospitals, picnic areas, recreation 
areas, playgrounds, active spo~ts areas, 
and parks. 

Developed lands, properties or activities 
not included in categories A and B above. 

For requirements on undeveloped lands 
see paragraphs 5.a(5) and (6) of PPM 90-2. 

Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, 
hospitals and auditoriums. 

, 

Exterior Design 
Noise Levels, L 

60 dBA 

70 dBA 

75 dBA 

Unlimited 

55 dBA 
(Interior) 

1 0 

Table J.20 FEDERAL HIGHWAY AIMINISTRATION DESIGN NOISE LEVELS 
(Source: P.FM 90-2, FHWA, USDOT, Feb. 8, 1973) 

, 
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3 . 2 Multiple Use and Joint Development of Urban Freeways 

Many examples have occurred in urban areas over the past several 

years wherein freeways have been conceived and developed so that their 

right-of-way is integrated with other harmonious land uses. The actual 

area involved may be limited only to the freeway right-of-way or the 

integrated development may be broadened so that adjacent land and the 

highway are treated as an entity. 

As indicated above, this is not a new concept. The literature is 

replete with applications of multiple use or joint development that were 

conceived many years ago. Earlier examples include the use of air rights 

over a freeway in New York City for an apartment complex and a bus termi

nal . The placement of a freeway in Chicago under a large post office is 

another example. 

3.2 . 1 Areas under structures 

A comprehensive summary of integrated use of highway right-of-way is 

presented in Highway Joint Development and Multiple Use (35), a publication of the 

Federal Highway Administration issued in 1970. Oi the examples noted, 

all completed before 1970, some 200 projects involved joint or multiple 

use of land under highway structures. As could be anticipated, the major

ity of these (57 percent) were devoted primarily to automobile parking. 

However, other uses were listed in the following categories (in order 

of frequency of occurrence): 

• Parks and playgrounds 

• Transportation terminals and facilities 

• Industrial plants or facilities 

• Miscellaneous storage 

• Warehouses and miscellaneous buildings 

I 
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• Highway maintenance facilities , 

• Other public buildings 

• Commercial facilities, stores 

As is evident from the above listing, some precedent exists for 

virtually any kind of use for land beneath urban highways that can be 

considered compatible with the surrounding environment. The multiple use 

of land in this manner appropriately recognizes that urban land is a 

valuable resource . It also affords the planner and designer opportunities 

to soften what otherwise would be harsh and abrupt changes in land use 

between a highway and its immediate surroundings . 

3 .2. 2 Land Adjacent to Highways 
I 

Land bordering highways, both within and outside the right-of-way, 

offers further opportunity for uses that will help to blend a highway with 

its surroundings . Multiple use and joint development projects listed in 

the Federal Highway Administration publication referred to above include, 

among others, the following types of f acilities that have been completed, 

at least parts of which lie within highway rights-of-way: 

• Parks, playground, mini-parks, tot lots 

• Marinas , boat launching areas, fishing access 

• Historic sites, public monuments 

• Outdoor classrooms, bird sanctuaries 

• Public buildings of several types 

• Parking for purposes listed above or for other uses 

• Railr oads, mass transit faci l ities, truck loading docks 

• Snow disposal area 

The above summary is not exhaustive, but the items listed are indi

cative of some of the varied uses reported for land adjacent to highways 

and are representative of earlier practice among highway designers. Where 
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permitted by an administrative framework, current practice is more likely 

to extend well beyond the right-of-way limits. Increasingly, designers 

attempt more completely to integrate the highway and adjacent land uses. 

As indicated in a subsequent section of this report, there are 

several examples of planning for very large developments in which a free

way, residential and commercial buildings, other facilities, and the 

related open spaces are conceived and built as an entity. Obviously, 

opportunities for these massive developments are limited. However, the 

development on a smaller scale of remainder parcels along with land within 

the right-of-way affords excellent opportunities for a community to 

enhance the effects from new highways. 

3 . 2.3 Pertinent Federal Guidelines 

The 1970 National Highway Needs Report (36) to the Congress of the United 

States (Committee Print 91-27) contains the following statement: 

"In recent years the highway planning process has become 
increasingly interwoven into the general planning effort 
through which urban and rural communities identify their 
public and private projects which best fulfill each 
localities needs and desires for future development. 
This has resulted in the identification and provision of 
highway facilities which blend well with neighboring 
land uses of all types. Among the tools with ,..rhich 
Federal and State highway administrators can achieve 
these desired ends are the concepts of joint development 
and multiple land use. Others, such as improved stan
dards, beautification program and scenic enhancement, 
also contribute to optimal use of resources. 

"Joint development is an approach which stresses the 
importance during highway route location and design, of' 
effectively planning for ~he future of the entire trans
portation corridor to insure that the highway facility is 
integrated into a harmonious arrangement of compatible 
land uses. Multiple land use involves making provision 
for complementary nonhighway facilities, such as parking 
and other terminals, park and recreation areas, and 
various commercial or public buildings to share the 
highway right-of-way above, below, and alongside the 
highway itself." 

The Federal Highway Administration is charged with carrying out the 
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i n tent of Congress in respect to the "wise and orderly development and 

use of environmental resources" (from Committee Print 91- 27, U. S. Congress) 

r elat i ve to highways . This Congressional intent has been reiterated in 

some fo r m in each Federal Aid Highway Act starting in 1962. (The 1962 

Ac t called for a comprehensive, continuing, cooperative transportation 

planni ng process in each urban area of at least 50,000 population.) 

Specific federal guidelines promulgated by the Federal Highway Administra

tion include the following : 

o Interim Policy and Procedure Memoradum 21-19 (January 17, 1969), 

Joint Development of Highway Corridors and Multiple Use of Road

way Properties (37). 

I 

Describes procedures for joint development planning 
activities for new highway facilities in urbanized areas 

o Policy and Procedure Memorandum 80-10 (November 15, 1971), Use of 

Airspace (38) . 

Sets forth policies on use of space within highway 
right- of- way and located above or below the highway 
gr adeline for nonhighway purposes 

• Policy and Procedure Memorandum 90-1 (August 24, 1971), Guidelines 

for Implemen ting Section 102(2)(c) of the National Environmental 

Policy Act of 1969, Section 1653(f) of 49 U.S.C., Section 470f 

of U. S. C. , and Section 309 of the Clean Air Act of 1970 (39). 

Describes measures "to assure that the human environment 
is carefully considered and national environmental 
goals are met when developing federally financed high-

. t " way impr ovemen s 

• Policy and Procedure Memorandum 90-3 (June 12, 1972), Landscape 

and Roadside Development (40). 

Furnishes guidelines and prescribes policies and pro
cedures for implenting laws relating to landscaping 
and scenic enhancement 
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• Policy and Procedure Memorandum 90-4 (September 21, 1972), 

Process Guidelines (Economic, Social, and Envinronmental 

Effects on Highway Projects) (41). 

Provides guidelines for consideration of possible 
social, economic and environmental effects of high
ways to help assure that project decisions" are 
made in the best overall public interest" 

0 Instructional Memorandum 21-1-69 (January 16, 1969), Guide

lines for Administering Demonstration Fringe Parking Facil

ity Projects (42). 

Provides for parking facilities on highway right-of
way and/or adjacent land in conjunction with public 
transportation systems 

0 Instructional Memorandum 21-2-69 (January 17, 1969), Federal 

Participation in the Development of Multiple Use Facilities 

on the Highway Right-of-Way (43). 

Sets forth procedures for carrying out federal policy 
relating to multiple use of highway right-of-way 

• Circular Memorandum of October 1, 1969, Application of Joint 

Development and Multiple Use Concepts of Freeways and Utilities (44). 

Sets forth provisions for accomodating utility facil
ities along and within a freeway right-of-way 
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3.3 Freeway and Co rridor Aesthet i cs 

As indica t ed in a subsequent section of t his r eport, highway design 

agencies have become incr eas i ngly sensitive t o the appearance of major 

highway i mprovements . This sensitivity is essential throughout the 

l ocation and des ign processes since the aesthetic effect of a f r eeway is 

dependent upon bo t h i t s location and its detailed design. 

Be cause each f r eeway in each urban area represents a unique situa

tion, it i s not feasible to develop rigid standards that can assure an 

aesthetical l y pleasing highway and highway corridor. However , there are 

numerous guidelines , which if adhered to, will enhance the visual effect 

of any urban f r eeway . Many such design and location principles have 
I 

been s et forth by the American Association of State Highway Officials 

in A Guide f or Hi ghway Landscape and Environmental Design , 1970 (50) . 

The purpose of this section is not to point out those elements of 

aesthetic design t hat ar e beyond the control of the City of Cedar Rapids . 

Rather, the i ntent here is to suggest some of the principles relative to 

land within t he f reeway corridor, but primarily dealing with that outside 

the right - of- way , wi th application after the initial decisions of loca

tion and des i gn have been made . It is possible to guide subsequent 

devel opmen t within the corridor so that it will enhance a view of the 

f reeway and a view from the freeway . 

The di scussi on that follows is adapted in part from A Study of the 

Social, Economic , and Environmental Impact of Highway Transportation 

Facilities on Urban Communities . This 1968 publication of the College 

of Engineeri ng Res ear ch Division, Washington State University (45), presents 

"procedures and ' tools ' for locating and building highways that will not 

only serve the traffic but satisfy the needs of the community and the 

pub lic v1ith regard to appear ance and social needs and amenities." Many 
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of the r ecommended standards included in that study are pertinent only 

to the location and design of an urban freeway. However, those that 

follow suggest actions that can be taken after location and design have 

been fixed . 

1 . Use of space under an elevated freeway. Possible uses of space 

under a freeway are discussed in more detail later . Failure to use areas 

under freeway structures suggests a potential for neglect with a likeli

hood that the resultant wasteland will become an eyesore and a hazard to 

health . On the other hand, joint use of this space in a manner that is 

harmonious with its surroundings can improve the appearance of a community 

as well as being of significant economic benefit. 

2 . Compatible design of buildings close to the freeway. Problems 

I 

of visual scale can be anticipated when a freeway is superimposed upon a 

community . The massiveness of highway structures often is out of propor

tion to existing buildings in the corridor. Thus, subsequent new con

struction, if carefully designed, can help to adapt the structure of a 

community to the presence of the highway and to reduce the apparent 

width of a freeway . Appropriate zoning controls can guide development 

in this direction with results that should provide a more pleasing visual 

experience from the road and help to soften the effect of the highway 

ribbon as viewed from nearby . 

3 . Integration of the highway ribbon into the city structure. Inte

gration of the freeway right-of-way into the city structure implies other 

factors in addition to the design of nearby buildings referred to above. 

Landscaping of nearby areas may be planned in such a way that it is 

compatible with plantings within the right-of-way itself. Open spaces 

adjacent to the freeway should be planned with consideration for their 
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appearance as v i ewed f r om the road . Moreover , the most interesting and 

attrac tive views from the road often are of natural areas or man- made 

stru c tures at some distance from the right-of- way . These vistas frequently 

may be enhanced by the location of nearby buildings and by judicious use 

of plantings t o con trol views from the highway . The same form of control 

may be us ed to h ide t hat which is unattractive . 

4 . Attention to visual transitions across the freeway . The barrier 

effect of an urban f r eeway may be one of its most critical features . This 

eff e c t may be used to advantage if the land uses on opposite sides are not 

compatible and should have a buffer between them. However, in many cases 

the di scontinuity imposed by the wid~ freeway right- of-way is objection

able . This problem may be ameliorated by careful attention that the tran

sition f r om one s i de to another is not more abrupt than necessary , that 

structura l fo rms are not made inconsistent with one another, and that 

landscaping is planned consistently on both sides of a freeway . Too 

often the removal of mature trees in the course of land- use changes that 

may f ollow f r e eway construction will tend to accentuate the barrier effect. 

Thus , it is us ually helpful in this respect if trees that remain in prox

imity to the highway can be preserved . 

5 . Provis i on of v i sual terminations at dead-end streets. The 

appearance of ends of streets dead- ended by freeway construction often 

tends to reinforce t he bar rier effect referred to previously. These 

unused dead ends often afford nothing better than a view of the right

of- way fence . A sense of place and a softening of the barrier effect is 

possible if t he view, as well as the street , is terminated short of the 

f r eeway . It may be that the dead end is a suitable location for a build

i ng that is in char acter with the rest of the street . Lacking this 
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solution , an appropriate visual termination may be afforded by a group 

of trees or other plantings . 

6 . Elimination of unwant~d urban accessories . Construction of a 

freeway often opens up to view unattractive aspects of a community that 

previously may have been obscured in the usual clutter of an urban area . 

Their presence detracts from the view from a road and tends to create 

the impression that their ugliness should be blamed upon the construction 

of a fre~way . Attrition and decline of certain areas and structures is 

i nheren t in the natural growth process s of an urban area . These changes 

present an opportunity for orderly plannin of improvements that, without 

the necessity for wholesale destruction so often associated with urban 

renewal , can serve to enhance the aesthetics of the entire urban area . 

Freeway construction may also su get th opportunity for removal of 

unwanted adver tising signs, communications lines, nd other accessories . 

I 
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4. PROJECT ACTIVITIES 

4.1 Des Moines I - 235 Study 

The purpose of this activity was to obtain infonnation describing the 

highway related impressions and experiences of residents living in an urban 

freeway corridor in Iowa. It was not the intent of this activity to be a 

highly technical population sampling study which would culminate in statistical 

hypothesis testing, but rather a study concerned with individual reactions and 

comments that might be of value to the City of Cedar Rapids in evaluating 

the impact of the I - 380 freeway. 

The ur ban freeway selected for this activity was a 13-mile length of , 

I - 235 located in Des Moines and West Des Moines, Iowa. The survey was 

conducted in two phases. Initially, a mail-out questionnaire was prepared 

and sent to selected addresses along the I-235 route. This was followed up 

by a personal interview of certain individuals replying to the questionnaires. 

Several previous investigations (7, 8, 30, 32, 46, 47, 48) of a similar 

nature were reviewed prior to preparing the initial questionnaire to guide 

the investigators in constructing the questions and in conducting the personal 

interviews. 

4.1 . 1 Mail - Out Survey 

Potential participants for the mail-out survey were selected during a 

preliminary reconnaissance trip covering all the residential areas along 

the I - 235 route. House numbers were chosen at that time according to several 

criteria, namely: estimated property value, proximity of the home to the 

freeway, and relative elevation of the home to the freeway. 

Three property value categories, low, medium, and high, were established 

fo r rating the residences. The investigators categorized each property based 

on its appearance and the condition of the immediate neighborhood. 
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Proximity of the home to the freeway was a variable that not only 

included distance separating the property from the freeway, but also the 

orientation of the house with respect to the freeway. The first cate-

gory, noted " adjacent," consisted of all homes where the property directly 

abutted the freeway right-of-way. The second category, noted "perpendicular," 

included properties where the home faced a side street that was oriented 

perpendicularly with respect to the general freeway path. The final 

category, noted "removed," included properties that were more than 

400 feet away from the freeway and properties located so that at 

least one row of houses existed between the freeway and the subject 

property. 

Elevation of any property relative to the freeway was classified either 

at-level, above, or below. A property was classified as being either above 

or below the freeway only if there was substantial differences (more than 15 

feet) between the elevation of the traveled lanes and the elevation of the 

first story windows of the home. 

A total of 127 residences along I-235 received questionnaires. Each 

address was supplied with two questionnaires so that both the wife and husband 

could reply. The mailing occurred during October following an announcement 

in the October 1, 1972, edition of the Des Xoines Sunday Register. (See 

Figure 4.1.) 

Sixty-seven completed questionnaires were returned, representing 41 

separate addresses and a return rate of 32 percent based on the original 

number of addresses receiving questionnaires. 
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Des Moines Sunday Register 

Oct . • 1, 1972 3-B 

ISU to Study 
Highway Impact 

(The Re11lster's Iowa News Service) 

AMES, IA. - The Engineer
ing Research Institute at Iowa 
State University (ISU) has been 
awarded a research contract 
from the City of Cedar Rapids 
to evaluate the environmental 

' impact of Interstate Highway 
380 on residential areas of that 
community. 

Directing the five-month 
study are Robert L. Carstens, 
professor of civil engineering; 
and Charles Dare, assistant 
professor of civil engineering. ' 
Assisted by four graduate stu
dents, they will try to deter
mine anticipated traffic noise 
levels, the potential for multiple 
land use along the freeway, and 
aesthetic features of the high
way design. 

Carstens said the ISU study 
will focus special attention on 
the techniques for creating a 
compatible freeway-urban area 
environment. About 125 resi
dents living along Interstate 235 
in Des Moines will participate 
in the study. They will receive 
a questionnaire from the study 
group, probably around Oct. 5-
9, to determine their opinions 
and attitudes about urban free
ways. The findings and recom
mendations will be described in 

'a summary report to be sub
mitted to the City of Cedar 
I Rapids in late January, 1973. 

Figure 4.1 DES ~iOINE::5 I -235 SURVEY ANNOUNCEMENT 



94 

Tables 4.1, 4.2, and 4.3 summarize the relationships among the number 

of questionnaires sent out, number completed, and percent returned according 

to each subclassification of property characteristics. These tables show that 

the portion of questionnaires returned is not highly dependent on any of the 

primary variables of classification, with the possible exception of the greater 

proportionate response from the "medium" property value residents and from 

those living "removed" from the freeway. 

Detailed analyses of the questionnaire resp,onses are contained in 

Appendix A. Only those tabulations and replies that seem especially pertinent 

to the purpose of this survey will be presented below. 

Question 9: "What do you believe are the major advantages and disadvantages 
of having freeways located in residential areas?" 

Advantages: 69 comments from 67 
Convenience 
Speed 
Safety 
Less congestion 

Disadvantages: 107 comments from 
Noise 
Odor (fumes) 
Vibrations 
Appearance 
Lack of privacy 
Decreased property value 
Dirty 
House settling 
Lights 
Difficulty crossing freeway 
Property damage 
Confusing ramps 
Damage to health 
Cracked walls (in home) 

individuals 
32 
31 

5 
1 

67 individuals 
59 
10 

8 
6 
4 
4 
4 
3 
2 
2 
2 
1 
1 
1 

' 

(Note: Almost 50 percent of the respondents wrote the comment that con
venience or the ability to reach the downtown or other areas quickly were 
advantages. Almost 90 percent stated that noise was the greatest disad
vantage, which might be attributed somewhat to the suggestive nature of 
subsequent questions.) 
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Table 4.1 SURVEY REPLIES BY PROPERTY 
VALUE CLASSIFICATION 

Prooerty Value 

Low Medium High 

Number of Addresses 37 64 26 
Receiving Survey 

Number of Addresses 7 26 8 
Replying to Survey 

Percent Replying 18.9 40.6 30 . 8 

Table 4.2 SURVEY REPLIES BY PROXIMITY TO THE 
FREEWAY 

I 

Proximity to Freeway 

Adjacent Perpendicular Removec 

Number of Addresses 77 35 15 
Receiving Survey 

Number of Addresses 25 10 6 
Replying to Survey 

Percent Replying 32.5 28.6 40.0 

Table 4.3 SURVEY REPLIES BY RELATIVE ELEVATION TO FREEWAY 

Relative Elevation of House to Freeway 
Below Level Above 

Number of Addresses 39 45 43 
Receiving Survey 

Number of Addresses 9 16 16 
Replying to Survey 

Percent Replying 23 .1 35.5 37.2 

, 
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Question 10: "In general, would you say the advantages outweigh the disadvan
tages of freeways?" 

Yes 26 Not Certain 16 No 25 

Question 11: "If you have lived at this address both before and after the 
nearby freeway was built, how would you describe the change in the general 
noise level in your neighborhood?" 

Much noisier with freeway 42 
Slightly noisier 5 
No change 1 
Slightly quieter 0 
Much quieter with freeway 0 
Not here both before and after 

freeway was built 19 

Question 12: "Would you ever buy or rent another home as close to the freeway 
as your present home?" 

Yes 13 Not Certain 9 No 45 -
Question 13: "Does noise from the freeway hinder your family outdoor activitie 

Yes 36 

"Which activities?" 
of porch and patio, 
and gardening. 

Sometimes 8 - No 23 

The most frequently mentioned activities were: use 
yard activities, conversation, relaxing with reading, 

Question 14: "Does noise from the freeway hinder your indoor activities?" 

Yes 17 Sometimes 23 No 27 -
"Which activities?" The most frequently mentioned were: conversation, 
use of the telephone, sleep, listening to 1V, or simply "general" activitie 

Question 15: "For each time period of a weekday, please circle the letter that 
most closely describes the noise you hear from the freeway. (A means definitely 
annoying; B means slightly bothersome; C means occasionally noticeable, D means 
you do not notice the noise; E means you are usually away from home at that time 
The replies were tabulated as follows: ' 

Time of Day A 

6- 8 a.m. 22 
8-12 noon 10 

12- 4 p.m. 9 
4 - 6 p .m. 30 
6-12 midnight 27 

12- 6 a.m. 21 

B 

12 
9 
9 

11 
13 

8 

Noise condition 
C 

16 
9 

10 
11 

5 
8 

D E 

9 7 
14 24 
14 24 
11 3 
11 10 
17 12 



y 

iE 

' 

ti 

at 
el 
ns 
i.ro 

97 

Question 16: "At times when the freeway traffic noise seems to bother you, 
is it possible to identify specific vehicles that create the disturbance?" 

Yes, vehicles causing noise are: 69 
Large trucks 
Motorcycles 
Car with noisy exhaust 
Emergency vehicles 
Can't identify specific vehicles 

comments 
58 
13 
12 

6 
6 

No, vehicle noise does not bother me 3 

from 67 individuals 

• 

(Note: It was found that each person who was able to identify specific vehicles 
causing noise did identify large trucks as being one of the sources.) 

Question 18: 
cal 1 y for the 

"Have you changed your home or anything on 
purpose of reducing the freeway noise that 

your property specifi
you hear?" 

Yes 22 No 18 No reply 1 

The changes mentioned most frequently were installing air conditioning, planting 
more trees, shrubs, or hedges, constructing a privacy fence, keeping the windows 
closed all seasons, and purchasing heavier drapes. One resident relocated a 
bedroom seemingly to no avail. The only consistently effective countermeasures 
were the installing of air conditioning and keeping the windows closed at all 
times. 

; 

Question 20: "Would you like to have city laws enforced to reduce vehicle 
noise?" 

Yes, more strictly enforced 
Yes, adequately enforced already 
No, enforcement not needed 

54 
7 
2 

Question 24: "Should a barrier or wall be built close to the freeway to 
reduce the traffic noise?" 

Yes, all along the freeway 
Yes, only in the noisiest places 
Probably not needed 
No reply 

27 
9 

28 
3 

Question 25: "Should many trees and shrubs be planted between your home and 
the freeway to hide it from your view?" 

Yes, they are needed 
No, probably not needed 
No, trees already present 

45 
9 

10 
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Question 27: "If you had control of state and local highway funds, in what 
ways would you like to spend it? 

Many$ Few$ No$ 
Beautify highways 18 19 2 
Buy buses 7 10 12 
Improve city streets 29 16 1 
Control traffic noise 29 16 2 
Improve traffic safety 37 13 1 
Build new highways 15 17 9 
Other: Most frequently mentioned projects were: comprehensive mass 

transit, improve or repair existing highways, and complete the 
interstate system. 

(Note: Although the people replying to this survey are very well acquainted 
with the traffic noise problem, their primary concern definitely is the 
improvement of traffic safety.) 
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4 . 1.2 Personal I n terviews 

Of t he 41 addresses r esponding to the mail - out survey, 20 wer e selected 

fo r a more de tailed p er sonal interview. Interviewees were chosen to permit 

on - site evaluation of di f fe r ent circumstances with respect to proximity of 

the freeway to the i n terviewee ' s p r ope r ty , value of the property, and relative 

elevat i on o f the f r eeway . Occupation and app ar ent willingness to further 

participate in thi s study as judged by reviewing the mail - out r espon ses were 

also important f actor s in sel ecting addresses for the per sonal interviews. 

Appoin t ments wer e established by telephone several days prior to each 

interview s o the r es i dents could be properly prepared for further discussion 

o f the study . All per sona l interviews were conducted by the principal 

investigator during the morning, afternoon , and evening of Wednesday, 

November 22, or Saturday , November 25, 1972. An average time of 45 minutes 

was spent at each addr ess. 

The interviews wer e initiated by further explaining the purpose of the 

study and asking s ever al questions pertinent to the interviewee's mail-out 

survey r eply . The participants were encouraged to freely discuss their 

at t itudes toward the f r eeway, its impact on their neighborhood, the extent 

to wh ich t hey were affected by noise from any source, and the suitability of 

certain traffic noise abat ement devices, especially noise barriers. This 

approach t o the inter view proved to be extremely valuable since numerous 

insights were gained into individual situations which most likely would not 

have emerged from a r igidly structured question-and-answer format. During 

each discussion the in t erviewer was gr anted permission to photograph the 

property and the view of the freeway from the property. 
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The detailed summaries of each personal interview have been placed in 

the technical supplement to this study report . The more significant and 

f r e quen t comments and opinions which have been extracted from the interview 

s urmnaries are listed below: 

A. The most readily identified noise all along the freeway was the 

noise from lar ge trucks . 1'1ost residents believed that trucks 

were traveling at unnecessarily high speeds and several expressed 

the opinion that trucks should be required to travel the outer free 

way ar ound Des Moines rather than taking I - 235 through the community 

B. Several residents removed from the freeway stated that loud vehicles 

on their local streets were more disturbing to them than the free 

way traffic noise . 

C. Few people favored constructing a noise barrier between their proper1 

and the freeway once they learned that the wall would have to be at 

least 10 to 15 feet higl1 to be effective . Most residents felt they 

would prefer to see the moving traffic on the freeway as opposed 

to having an unchanging view of a permanent wall outside their windo~ 

D. Several residents expressed concern for safety along the freeway 

since the chain link fence had been damaged or penetrated by errant 

vehicles on several occasions . 

E. People living adjacent to the freeway regretted the loss of their 

yards for activities involving conversation. Several residents 

commented that they had ceased having outside bar-b-ques since the 

freeway had been constructed due to the annoyance when attempting 

t o eat outside . Exceptions to this comment did occur in two locations 

where the nearby freeway was noticeably depressed . 
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F. Ambulance sirens were mentioned by several residents as being 

especially annoying during the early morning hours. The necessity 

for using sirens when the freeway was almost void of other vehicles 

was questioned. 

G. The area with the most consistently negative replies concerning 

truck noise was in the vicinity of an interchange in a residential 

neighborhood where a truck stop was located. Residents reported a 

high level of noise intrusion was present at all hours of the day 

and night. Trucks could be heard idling in the parking lot for long 

periods during the night and trucks using the I-235 entry and exit 

ramp s were especially annoying as they shifted gears and occasionally 

backfired. 

H. 

I. 

J . 

Several people who had moved recently to a location along the freeway 
; 

stated that the noise was less intrusive in their new location than 

it had been in their previous location along a busy street or close to 

a railway. 

Without exception, residents felt that more plantings should be 

utilized to improve the appearance of the freeway corridor. 

During interviews with two professional truck drivers it was stated 

that large trucks operating on the freeway often had no mufflers, or 

at best a poorly maintained exhaust system and that in their opinion 

trucks in this condition should not be permitted on the highway. 

One driver pointed out that he was less bothered by noise while 

driving his own truck than he was as he sat in a residence along 

I -235 listening to other drivers going by with loud vehicles. 
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K. Most individuals recognized the benefits of the freeway in terms 

of convenience for making trips in a large urban area, but felt that 

more emphasis should have been placed on planning the freeway to fit 

into its location in a more pleasing manner. 

L. Residents had mixed feelings about moving away from their present 

locations regardless of how negative their reaction was to the freewa} 

and its noise. Several were reluctant to move because they liked thei· 

neighborhood very well; however, more -were concerned about the unlike· 

lihood of receiving a fair price for their property if they were to 

move. One individual reported that on several occasions he had 

attempted to sell a reasonably large vacant lot next to his home 

facing the freeway, but he met with no success. Another stated that 

he had listed his property with a real estate agent and had shown the 

home several times, but that prospective buyers were always concerned 

about the closeness of the freeway. 

M. Another resident in the same neighborhood where several had tried to 

sell their homes, or were considering their sale, stated that he was 

completely satisfied with his location and that he would prefer to 

stay exactly where he was (adjacent to the freeway) even if he could 

receive a fair price for his home. He further stated that they had 

become accustomed to the freeway noise in this location and it no 

longer seemed to bother them. It was also mentioned that the resident 

owned property outside the community in a recreation area and visited 

there frequently on the weekends, so that loss of the yard for any 

activity was not of concern to them. 
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N. A real estate agent was interviewed who lived adjacent to the freeway 

in a new residential area. It was reported on the basis of personal 

experience that nearness of a property to the freeway in no way hindered 

the sale of the newer suburban homes. 

O. Comments volunteered at five separate households indicated that the 

residents occasionally sat and watched the freeway traffic from a 

vantage point either inside the home or outside on their porch. 

These remarks were offered at sites where noise was not judged to be 

annoying since there was a reasonable distance separating the viewing 

location from the traffic. 

P. At two of the newer dwelling units visited, the residents specifi

cally pointed out that their windows were of the double pane type 

which has proven to be extremely effective in attenuating the traffic 

noise. , 
One resident at a property adjacent to the freeway volunteered 

to demonstrate the effectiveness of the double pane windows by opening 

them for a period so the traffic could be distinctly heard and then 

closing them, the effect being that one was not aware that the freeway 

traffic was in existence. With the windows open it was easy to iden

tify each vehicle as it passed by; with the windows closed the loudest 

diesel truck was barely audible as it passed by on the freeway. 

Of the numerous photographs taken on the personal interview trips, eight 

have been included in this report to assist in describing the study area and 

in attempting to account for the comments received from residents along the 

route. 

Photographs 1 and 2 in Figure 4.2 show an at-level section of I-235 which 

was located through an existing residential area. In this section most residents 

were highly concerned about the truck noise, the loss of their yards for 
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N. A real estate agent was interviewed who lived adjacent to the freeway 

o. 

in a new residential area. It was reported on the basis of personal 

experience that nearness of a property to the freeway in no way hindered 

the sale of the newer suburban homes. 

Comments volunteered at five separate households indicated that the 

residents occasionally sat and watched the freeway traffic from a 

vantage point either inside the home or outside on their porch. 

These remarks were offered at sites where noise was not judged to be 

annoying since there was a reasonable distance separating the viewing 

location from the traffic. 

P. At two of the newer dweliing units visited, the residents specifi

cally pointed out that their windows were of the double pane type 

which has proven to be extremely effective in attenuating the traffic 
, 

noise. One resident at a property adjacent to the freeway volunteered 

to demonstrate the effectiveness of the double pane windows by opening 

them for a period so the traffic could be distinctly heard and then 

closing them, the effect being that one was not aware that the freeway 

traffic was in existence. With the windows open it was easy to iden

tify each vehicle as i t passed by; with the windows closed the loudest 

diesel truck was barely audible as it passed by on the freeway. 

Of the numerous photographs taken on the personal interview trips, eight 

have been included in this report to assist in describing the study area and 

in attempting to account for the comments received from residents along the 

r ou te . 

Photographs 1 and 2 in Figure 4.2 show an at-level section of I-235 which 

was located through an existing residential area. In this section most res idents 

wer e highly concerned about the truck noise, the loss of their yards for 
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• 
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N. A real estate agen t was interviewed who l ived adj acen t to the freeway 
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in a new r es i dential area. It was reported on the ba sis of personal 

exper ience that nearness of a property to the freeway in no way hindered 

t he sale of the newer suburban homes. 

Comments volunteered at five separate households indicated that the 

r esidents occasionally sat and watched the freeway traffic from a 
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cally pointed out that their windows were of the double pane type 
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tify each vehicle as it passed by; with the windows closed the loudest 

d i esel truck was barely audible as it passed by on the freeway . 
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in attempting to account fo r the comments received from residents along the 

route . 

Photographs 1 an d 2 in Figure 4 . 2 show an at-level section of I - 235 which 

was located thr ough an existing residential area. In this section most residents 

were highly concerned about the truck noise, the loss of their yards for 
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activities involving conversation, and the lack of success in attempting to 

sell property. It is significant that one interviewee whose property is 

visible in Photo 2 was not disturbed by the truck noise and was not interested 

in moving from his location even if it would be at no cost to him. The phenom

enon of widely differing reactions to the freeway was found to exist throughout 

the entire 1-235 route. Acceptance or rejection of the freeway was not a 

characteristic that remained constant for a given neighborhood. At one 

location it was found that people living in neighboring houses had diametri

cally opposed reactions to the freeway and completely different impressions 

of the annoyance the freeway traffic caused them. Findings such as this 

must lead to the conclusion that individual differences may be the single 

most important variable in determining people's reactions toward freeways. 

Photos 3 and 4 show new suburban housing being constructed along I-235. 

Although these homes were not visited as a part of the survey, it seems 

reasonable to assume they do have double pane windows so the interior noise 

level will be acceptable. However, excellent windows will be of no value in 

terms of providing a quiet yard for outdoor activities. The area shown in 

Photo 3 is being further developed so that yet another row of homes will be 

constructed between those shown and the freeway right-of-way. The partially 

completed home shown in Photo 4 is situated so that a freeway entrance ramp 

is at the termination of its back yard. It would seem that homes similar to 

those shown in Photos 3 and 4 would be difficult to sell on the real estate 

market due to their location; however, it is exactly this type of home which 

the real estate agent claimed was no problem insofar as obtaining a sale was 

concerned. 

In Figure 4.3, Photo 5 is a view of the truck stop located at an I-235 

interchange in a residential area. It was in this neighborhood that the most 
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emphatic and consistent comments were received concerning truck noise problems. 

On- site observation of this location for several hours at various times of the 

day verified the comments from the residents concerning the magnitude of the 

noise intrusion into the neighborhood. 

Photo 6 illustrates the loss of privacy that results in a residential 

ar ea wher e the freeway is slightly elevated and where the homes are not even 

par tially hidden from freeway view by plantings or trees. At the residence 

shown in Photo 7, the owner had constructed a patio fence in his yard to achieve 

some pr ivacy especially for patio activities as eating outside. This patio -
fence was the most significant private effort seen during the survey where 

an i ndividual had taken definite action on the outside of his home to partially 

b l ock the view of the freeway. 

A f r ontage road, light poles, and a chain link fence alortg a slightly 

elevated section of I - 235 are illustrated in Photo 8. It must be concluded 

that even minimal plantings at this location would innneasurably improve the 

aes t hetic appeal of this corridor. 

4.1.3 Applicability of the I-235 Study to the I-380 Corridor 

Extending the findings of the Des Moines I-235 study to the evalua

tion of the 1-380 corridor must be carried out with some restraint. The 

reason for this is that the preliminary designs for I-235 (62) had been 

prepared eight years prior to those for I-380 (1), and noteworthy changes 

occurred in urban freeway design practice during that time period. 

Especially significant is the fact that plans indicate I-380 will be constructed 

with a substantially wider minimum right-of-way width than the minimum 

right-of-way for I-235. Certain sections of I-235 lie within a right-of

way only 150 feet in width, while the minimum right-of-way for I-380 in 

Cedar Rapids and Hiawatha is projected to be approximately 300 feet. The 



108 

greater separation between traffic and residences will significantly 

alleviate the impact of I-380 on the adjoining properties and provide much 

more latitude for blending the freeway with the environment. There are, 

however, several results of the Des Moines survey that do appear to have 

meaningful application to the I-380 route and these will be discussed. 

It is quite likely that Cedar Rapids residents will share the concern 

of Des Moines residents pertaining to the intrusion or disturbance created 

by the larger and noisier trucks operating on the freeway and its ramps. 

In Des Moines it was clearly established that residents believed many 

trucks to be unnecessarily loud, and this reaction will occur along I-380 

unless effective truck noise regulation programs are initiated. 

Another reaction of residents along I-235 that seems significant in 

terms of the I-380 corridor is the resentment that was created by incom

patible freeway related land use being zoned for and then established in 

a residential district. The outstanding example of this is the truck 

stop discussed in the previous section of this report. There is no 

justification for a zoning practice of this nature ,11hich 

is so obviously inconsiderate of the established property owners along the 

freeway. The appropriate governmental agencies in Cedar Rapids, Hiawatha, 

and Linn County would be well advised to reject any zoning proposals 

which might lead to incompatible land use situations along I-380. 

One rather unexpected factor detected in the personal interviews 

was the reluctance of residents to favor constructing traffic noise 

barriers along the freeway. The sentiment was against building the noise 

barriers due to the "walled-in" impression that would be created. Although 

this reaction cannot be predicted with certainty, it seems likely that a 
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similar response would be obtained from the majority of property owners 

along I-380 since few people favor fences on the order of ten or more feet 

in height at the edge of their yard. This finding is significant since it 

does imply that other means should be found to counteract any noise prob

lems occurring along the I-380 route. 

Undoubtedly, the concern of Des Moines residents for creating a more 

aesthetically pleasing freeway corridor is another response that should 

have some applicability to I-380. Reasonable attempts to create a har-

monious freeway-residential area environment seem almost obligatory and -
programs for planting and beautifying the route will be essential. In 

addition to plantings, the concept of the sitting park should be developed 

as a part of a beautification program. This statement is based on the 

fact that several Des Moines residents had mentioned that they occasion

ally engage in sitting and watching the freeway traffic from some vantage 

point on their property for relaxation. Providing facilities so that 

many residents may engage in this activity would be worthwhile and valuable 

for promoting acceptance of the freeway, and it would also provide an 

asset for the neighborhood. 

It is somewhat difficult to establish further suggestions for 

enhancing the I-380 corridor based on the Des Moines I-235 study due to 

numerous inconsistencies in the opinions expressed by those living along 

I - 235 . In several instances directly contradicting opinions concerning 

some aspect of the freeway were obtained from residents living ~n the same 

block in Des Moines. Only those findings a lready discussed were supported 

by the overwhelming majority of residents. However, those findings which 

are presented herein are of great significance and s nould form the basis 

for meaningful programs pertaining to I-380. 
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4.2 Survey of Highway and Transportation Agencies 

A questionnaire was mailed to all state highway organizations and to 

several similar agencies in foreign countries. A copy of the question

naire is included in Appendix B of this report. Responses were received 

from 43 states, the District of Columbia, four provinces and one city in 

Canada, the British Road Research Laboratory, and the Organization for 

Economic Cooperation and Development. Additional communications with 

further information were received from several transportation consultants 

and a number of subdivisions of state highway organizations. 

Material received in response to the questionnaire included policy 

statements and environmental statements formulated by various states. 

Many respondents also forwarded project reports and plans for specific 

improvements that are intended to enhance the effect or to lessen the 

impact of urban highways. 

An objective of the questionnaire was to help ascertain the extent 

to which highway agencies are addressing themselves to problems arising 

from the introduction of major highway facilities into an urban environ

ment. A further objective was to obtain from practitioners in highway 

design as much information as possible on the existing state of the art 

and on current practices relating to enhancement of a freeway environment. 

The questionnaire responses were extremely helpful in the accomplishment 

of these objectives. 

4. 2.1 State of the rt 

Questionnaire responses from state highway organizations indicate 

that there is increasing interest in improving the environmental and 

aesthetic qualities of urban highways. This same level of interest is 

apparent from respondents in other countries. For example, questionnaire 

responses from the states indicate the following: 
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1. Fifty percent have adopted standards or other guidelines relating 

to acceptable freeway noise levels. Other states are dependent 

upon guidelines set forth by the Federal Highway Administration 

in Policy and Procedure Manual 90-2. 

2. Twenty percent have guidelines that cover aesthetic design of 

urban freeway corridors. 

3. Seventeen percent have established specific standards or guidelines 

dealing with multiple use of land close to freeways. 

4. Sixty percent either installed noise attenuating barriers along 

Freeways or are planning to do so. -

5. Seven percent have purchased additional right-of-way along a 

freeway route because the existing or anticipated traffic noise 

would tend to lessen the attractiveness of a property for resi

dential use. 

6. Forty percent have recently developed landscaping techniques 

or other methods that they consider unusual for enhancing ~he 

aesthetic value of a freeway route through an urban residential 

area. 

7. Fifty-eight percent either have recently completed or are planning 

a project that would involve some innovative multiple use of land 

along an urban freeway. 

It should be pointed out that there are applicable federal guidelines in 

cases where, as indicated above, a state has not specifically adopted 

standards of their own. 

The questionnaire responses and supplementary documents received from 

t he respondents address some of the particular areas of concern as indi

cated below. 

4.2 . 1.1 Aesthetics Highway agencies consider aesthetic treatment of 
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a highway as viewed from outside the roadway while at the same time 

increasing attention is being devoted to the enhancement of the view from 

the road. Appearance of a highway is a function of its horizontal and 

vertical alinement, treatment of slopes in the median and border areas, 

the use of vegetation, and the relationship of these to the surrounding 

culture. Responses from highway organizations indicate that considerable 

effort is being expended by designers to integrate a freeway into the 

urban environment so that it is as unobtrusive as possible. Obviously, 

the manner in which this may be done varies with each roadway section 

and with each urban area. 

Careful design of a highway facility is properly concerned with the 

view of natural surroundings and man-made development as seen by vehicle 

occupants. It is recognized that highways can either be located so as to 

enhance the visual experience of the traveler or, if thought is not given 

to this aspect of design, can obscure the inherent attractiveness of a 

community. Many of the environmental statements for highways that were 

reviewed as part of this study emphasized strongly the view from the road 

in making comparisons among alternatives. 

4.2.1.2 Noise barriers As indicated in the summary of responses, 

over half of the state highway organizations responding to the question

naire indicated that they have either installed noise barriers or were 

actively planning to do so. Experience acquired from these pioneering 

efforts will point the way for future developments in the attenuation of 

roadway noise by use of artificial barriers. 

Among the several examples for which information was supplied by 

state highway organizations is the earth berm topped with a wood fence 

constructed along I-35W in Minneapolis, Minnesota. Other examples include 

the considerable length of berm and acoustic fence built in Baltimore, 



113 

Maryland, and the test section of kinematic sound screen of an innovative 

design that has been installed in Phoenix, Arizona. Other sound barrier 

installations are in place or are planned in Boulder, Colorado; Hartford, 

Connecticut; Little Rock, Arkansas; Louisville, Kentucky; Syracuse, New 

York; as well as other cities. The states also report continued research 

in developing more attractive and economical designs for sound barriers. 

4.2.1.3 Multiple land use Many examples of multiple land use of 

freeway right-of-way were reported by states responding to the question

naire. Space under, over, or adjacent to freeways is being utilized for 

, 

many types of public-use areas including parks and playgrounds, basketball 

courts, bicycle trails, and automobile parking. More significantly, there 

are many current examples wherein planning for a freeway is carried out 

concurrently with planning for compatible uses for land adjacent to the 

freeway for residential and commercial purposes. The I-48O Joint Use 

Study for Omaha, prepared by the Omaha City Planning Department (49), for 

example, envisions a comprehensive development of the freeway corridor 

with parking, a bus terminal, a hotel, and other highway-related commer

cial uses, as well as shops, apartments, and an office tower. Other 

plans or reports were made available that describe in some detail the 

multiple development planned for the corridors of I-35 in Duluth, 

Minnesota; I-8O in Reno, Nevada; I-81 and I-69O in Syracuse, New York; and 

I - 9O in Wallace, Idaho; among others. One of the more unusual joint uses 

reported is the plan to utilize right-of-way under an elevated freeway 

in Florida for an 8OO-pupil elementary school. 

4.2 . 2 Applicability of Questionnaire Results to I-38O 

The questionnaire responses indicate a concern on the part of highway 

agencies for care in the location and design of urban freeways. Each 

freeway section and each urban area obviously represent a unique situation 
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and thus call for a unique solution. However, the state of the art as 

exemplified by the reported experience of highway agencies has applica

bility to I-380 in Cedar Rapids. 

The several sound barriers that have been installed serve to demon

strate that the attenuation of highway noise is possible if the line of 

sight between noise source and listener is interrupted by a reasonably 

solid object. It is also apparent from the questionnaire responses that 

this same barrier may be an unpleasant visual intrusion into the urban 

scene and, if not carefully designed, may well be less desirable than the 

problem it is intended to alleviate. 

The Iowa State Highway Commission has expressed its concern for 

aesthetic treatment of new highways in a paper Visual Values in Rural 

and Urban Highway Corridors, Division of Planning, October 2, 1972 (51). 

Considerations expressed therein are manifested in the design of I-380. 

Nevertheless, the art of highway design at its best cannot assure in 

every instance that an urban freeway will be welcomed by each resident 

or will have no unwanted effects. The many existing examples of pleasing 

design and effective integration of freeways with adjacent land uses 

afford helpful guidance, however. They suggest a substantial potential 

for reducing the intrusive effects of a new freeway and perhaps actually 

enhancing the urban environment with the improvements that may take place 

concurrently with the highway development. 
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4 . 3 Cedar Rapids Traffic Noise Survey 

The impact of a new freeway in terms of noise generated highly 

depends on the noise levels already existing along the freeway route. It 

is possible for a freeway to significantly raise the noise level in a 

quiet residential area, thus having a great impact on the environment. 

On the other hand, it is possible for a freeway to reduce the noise level 

reaching properties in a specific area, if the customary stop-and-go 

traffic from surface streets is converted to smooth flow on the freeway 

and if adequate separation or shielding is provided between the freeway 

and the properties. -

To provide a measure of the current noise levels at properties along 

the route of 1-380, or in the vicinity of I-380, noise studies were con

ducted at 10 sites in Cedar Rapids and one site in Hiawatha. Data were 

collected on two separate days by means of observing a General Radio Co. 

Sound Level Meter at the sites. 

Table 4 . 4 summarizes the field observations and specifies for each , 

location the average noise level as well as the level exceeded 10 percent 

of the time. The procedure differed slightly from the first day (sites 1 

thru 4) to the second day (sites 5 thru 11). On the first day the pro

cedure was to observe the meter continuously for 10 seconds with notations 

being made of the lowest and highest noise levels and the best estimate 

of the central tendency during that period. This process was repeated 36 

times at each site, thus giving 108 data points for each location. Since 

this proved to be a rather difficult procedure to follow, it was decided 

to obtain 100 observations using a 6 second sampling interval at each 

location visited on the second day. 

Following the gathering of the 100 observations, the sound level 

meter was set on "FAST" response and observed continuously for two minutes 
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Table 4.4 SUMMARY OF CEDAR RAPIDS TRAFFIC NOISE SURVEY 

Location Time of Day 1 50 dB(A) 1 10 dB(A) Peak dB(A) 

1. 42nd St. N.E. near I.C.R.R., 4:50 to 5:15 
25 ft. south of curb p.m. 

2. Center Point Road at Shiloh 4:03 to 4:33 
Cemetry, Hiawatha, 25 ft. p.m. 
west of curb 

3. U.S. Highway 218 at 28th 1:27 to 2:25 
Ave., 50 ft. east of curb p.m. 

4. Center Point Road at 7:38 to 8:08 
Arizona, 25 ft. east of curb p.m. 

5. Coe College-Armstrong Hall, 4: 19 to 4:29 
25 ft. east of 12th Street p.m. 
curb 

6. 10th St. and A Ave. N. E., 8:38 to 8:48 
across from St. Luke's a.m. 
Hospital, 25 ft. south of A 
Ave. curb 

7. Center Point Road at Collins 11:58 a.m. to 
Road, 25 ft. west of Center 12:13 p .m. 
Point Road curb 

8. 1st Ave. and 3rd St., S.W. 
25 ft. north of 1st Ave. 
curb 

9. 3rd Ave. and 3rd St., S.W. 
25 feet north of 3rd Ave. 
curb 

10. 8th Ave. and 3rd St ., s . w. 
20 ft. east of 3rd St. curb 

1 1 . 16th Ave. and L St . , s . w. 
25 ft . south of 16th Ave. 
curb 

7:46 to 7:58 
a.m. 

4:44 to 4:55 
p.m. 

5:02 to 5:12 
p.m. 

8:06 to 8:16 

I 
a.m. 

. 
• 

68 76 

68 76 

71 80 

70 77 

68 73 

67 71 

67 73 

68 75 

66 70 

67 72 

66 72 

Not 
Recorded 

Not 
Recorded 

Not 
Recorded 

Not 
Recorded 

86 
(whistle) 

• 

83 

82 

90 
(diesel 
trucks) 

78 

83 
(whistle) 

79 
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to obtain some indication of the peak noise at the site. The peak noise 

was of interest in terms of its relationship to the 1
10 

levels that had 

been recorded. 

As indicated in Table 4.4 a noise level of 70 dB(A) for 1
10 

was 

found to exist at all 11 locations. This result is not unusual for noise 

level readings taken in the front yards of properties adjacent to medium 

or heavily travelled arterial streets. These results will be of importance 

in assessing the noise impact of I-380 and of some value insofar as 

indicating the magnitude of noise reaching properties that is ordinarily 

experienced in Cedar Rapids along busy streets. 

~ 

It is interesting to note the wide divergence between the peak noise 

levels recorded and the 1
10 

values at sites 5 thru 11. These peak sounds 

represent either unusually loud vehicles or noises from a non-highway 

source which yields a noise that is short in duration, yet likely to be 

extremely bothersome and annoying. 

, 
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4.4 I-380 Design Year (1994) Traffic Noise Projections 

A major project effort was to predict the traffic noise levels 

anticipated along the I-380 corridor during a typical week day peak hour 

flow of the design year, 1994. Traffic noise contour lines were calcu

lated and plotted on a scroll map showing 1
10 

levels in dB(A). The proce

dure followed in this activity was obtained from National Cooperative 

Highway Research Project Report Number 117 (3) which has been approved 

for studies of this nature by the Federal Highway Administration (34) . 

The traffic noise analyses extended to the side of I-380 for a sufficient 

distance to always show the 110 values at the property lines adjacent to 

the freeway, and typically for distances of two city blocks further into 

the surrounding residential areas. 

4 . 4.1 Assumptions Underlying Noise Level Projections 

The following list documents the data and basic assumptions required 

for predicting the traffic noise levels according to the NCHRP 117 (3) 

procedure: 

A. The design hour traffic volumes for a 1994 average summer week 

day peak hour were obtained from the Urban Department, Iowa 

State Highway Commission, for use in this study. These volumes 

are presented in Appendix C and are in substantial agreement with 

those volumes projected for the recommended transportation network 

in the 1990 Linn County Transportation Plan (52), although they 

are updated to allow four additional years of traffic growth. 

B. Truck volumes are estimated to be 5 percent of each traffic movement. 

C. Traffic speeds were selected in accordance with the Highway Capac

ity Manual (53), except speeds on ramps. Ramp speeds were arbitrarily 

assigned an average value of 20 mph or 35 mph depending on the 

ramp configuration and terminal conditions. 
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D. The pavement surface was assumed to be normal with no special 

adjustment being allowed for roughness or smoothness. 

E. The noise reductions associated with elevated and depressed 

freeway sections were estimated according to NCHRP 117 proce

dures. Bridges were treated simply as elevated highway sections, 

since no specific methodology has been developed for treating 

these structures. 

F . Noise level adjustments for roadway gradient, and interrupted 

flow were applied as necessary based on plan and profile views 

of the freeway and the presence of regulated intersections. 

A sample of the noise contour scroll map is shown in Figure 4 4 
• • 

4.4.2 Selected Traffic Noise Projections along I-380 

Traffic noise projections along the I-380 corridor selected for inclu-

sion in this report are shown in Table 4.5# These noise projections are 

extracted from the computations upon which the noise contour maps were 

developed. They are representative of the noise levels predicted at the 

property lines along the freeway corridor. 

The sites are listed according to freeway station number, with 

direction from the I-380 centerline also specified. The table includes 14 

sites where the main lanes of I-380 were the principal noise source, and 

10 sites where several sources as intersection streets or freeway ramps 

contributed substantially to the total noise level at the property. 

Upon inspecting Table 4.5 it is apparent that the truck noise level 

primarily, and in most cases completely determines the total 1
10 

noise 

level at the nearest property lines. For instance, at Station 264 in a 

direction west of I-380, 1 10 for cars is 63 dB(A) and 1
10 

for trucks is 

74 dB(A). Upon summing the noise from these two sources by combining 

decibels, it is apparent that the 74 dB(A) truck noise completely 
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Table 4 .. 5 SELEC'fED 1-380 DESIGN HOUR TRAFFIC NOISE PROJECTIONS 

STATI 
IMBER A!~D 
IRECTI 
TOWARD 

PROPERTY 

150 EAS 

1 s 

. ~. 

LOCA1'ION DESCRIPTION ALONG I-380 

PIL-\IRIE HIGH SCHOOL, BASEBALL FIELD, 
Y DEPRl:SSED 

IE HIGH SCHOOL, l-1A1N Bt:ILDING, FREE\.JAYI 
SED 

OF LINCOL!-.'WAY VILLAGE, FREEl'1AY 

FR Ln'tt Y 

., S ,.n., DEPRESS 

., S.W., F I 

Y DEPRESSED: 

1 & 18TH AVE. , S • \-1. , FREEWAY 

17TH & 18 ., s .. .,., AY 

10th & 12 • , S • l·J • , FR. y 

1 . ., s . \.,T • , F. 

ESTI~lATED 1994 
TRAFFIC \TO LUM ES 

(\7EHICLES PER HOUR) 

AUTOS TRUCKS 

2337 123 

2337 123 

2337 123 

233 12 

449 

499 231" I 

5620 296 

5620 296 

562 296 

5620 296 

757 398 

NOISE PROJECTIONS (dBA) AT 
PROPERTY LINE 

L50 ,I 110 

CARS • TRUCKS 11 CARS 

61 55 6 65 

53 52 5 61 

51 50 

60 54 6 1 

52 59 

50 57 5 

1 69 6 7 

58 67 

53 6 6 

53 62 

61 66 

6 

6 

N 

6 

7 



Table 4.5 SELECTED I-380 DESIGN HOUR TRAFFIC NOISE PROJECTIONS (CONTINUED) 

STATION NOISE PROJECTIONS (dBA) AT 
NUMBER AND ESTIMATED 1994 PROPERTY LINE 

TRAFFIC VOLUMES DIRECTION LOCATION DESCRIPTION ALONG I-380 
(VEHICLES PER HOUR) 1 50 1 10 TOWARD 

PROPERTY 
AUTOS TRUCKS CARS TRUCKS CARS TRUCKS TOTAL 

428 EAST BETWEEN J & HAVE., N.E., FREEWAY AT-GRADE 7062 372 65 69 67 74 75 

495 WEST BETWEEN 32ND & 42ND ST., N.E., FREEWAY 5377 283 
ELEVATED 

60 64 62 69 70 

495 EAST BETWEEN 32ND & 42ND ST., N.E., FREEWAY 5377 283 53 60 54 64 64 
ELEVATED 

. 

STATIONS WHERE PROPERTIES ARE SUBJECT TO MULTIPLE NOISE SOURCES 

212 EAST CEDAR VALLEY APTS., FREEWAY DEPRESSED 
Source: I-380 3429 181 50 56 52 62 62 Source: Ramp B-4 710 37 45 53 51 69 69 Source: 33rd St. 1852 98 36 46 40 56 56 --------------- ---------------· --------GRAND TOTAL FOR 1

10
: 70 

------,-.--------, .. ------~--------·--------
216 WEST GATEWAY GARDENS, FREEWAY DEPRESSED 

Source: I-380 3429 181 50 56 52 62 62 Source: Ramp B-3 710 37 40 48 46 64 64 Source: 33rd St. 747 39 29 35 33 46 46 , --------------- ·- ---------------·--------GR.ii.ND TOTAL FOR 1
10

: 66 
---------------···------~--------~--------

310 EAST BETWEEN 4TH & 5TH AVE., S.W., FREEWAY 
ELEVATED 
Source: I-380 4032 212 56 63 58 69 69 Source: 3rd. St. 1604 84 68 70 73 83 83 ------~--------------------------------GRAND TOTAL FOR 1

10
: 83 

- -
~ .. . .. .. -~ ,. ~----......11 ... - - ..... ..._- --- - ... - - ~____, - ,._ - - - - __ __ ___ ____._..... - -- -....---...-- · -.· ..... ~ - , .-• • '\.--...__l'lf - ·- " - -.. • ··" - _, .,.. -

----- - - - . - -

~ 

t

" " 
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Table 4. S SELECTED I-380 DESIGN HOUR TRAFFIC NOIS .E PROJECTIONS (CONTINUED) 

STATION 
Nl.fl,tBER AND 

DIRECTION 
TOWARD 

PROPERTY 

r 

LOCATION DESCRIPTION ALONG I-380 

310 l./EST IIBET\./EEN 4TH & 5TH AVE., S.W., FREE\~AY 
ELEVATED 
Source: J.-380 
Source: 4th St. 
Source: 5th-8th Ave. (Proposed Connector) 

ES'l'IMATED 1994 
TRAFFIC VOI .. UMES 

(VEllICLES PER HOUR) 

AUTOS 

4032 
1673 
1450 

TRUCKS 

212 
88 
76 

H 

NOiSE PROJECTIONS (dBA) AT 
PROPERTY LINE 

1·so ! 1
10 

I CARS i TRUCKS I CARS TRUCKS 

I 

T01'AL 

56 ! 63 58 69 69 
61 63 64 I 73 73 

--~
7--L---~!!-GriND~~oriL-Fi~-L~o,--;f--

11
----------------------T--------,------• .. ----------------~•-t-------- -----------------------------------------------------+t----------------➔---------- • I I r I -,. 

466 EAST 

466 WEST 
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Table 4.5 SELECTED I-380 DESIGN HOUR TRAFFIC NOISE PROJECTIONS (CONTINUED) 

STATION 
NUMBER AND 

DIRECTION 
TOWARD 

PROPERTY 

LOCATION DESCRIPTION ALONG I-380 

543 WEST II BETWEEN COLLINS ROAD AND BLAIRS FERRY ROAD, 
FREEWAY ELEVATED 
Source: I-380 
Source: Collins Road (extended) 

573 EAST II NORTH OF BLAIRS FERRY ROAD, FREEWAY 
ELEVATED 
Source: I-380 
Source: Blairs Ferry Road 

5 7 3 WEST II NORTH OF BLAIRS FERRY ROAD, FREEWAY 
ELEVATED 
Source: I-380 
Source: Blairs Ferry Road 

NOISE PROJECTIONS (dBA) AT 
ESTIMATED 1994 

11 PROPERTY LINE 
TRAFFIC VOLUMES 

(VEHICLES PER HOUR) :1 ~50 11 110 

AUTOS I TRUCKS '' CARS I TRUCKS 11 CARS I TRUCKS I TOTAL 

3048 
2605 

916 
1615 

916 
1615 

160 
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48 
85 

48 
85 
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dominates the car noise and the noise level at the property line will be 

74 dB(A). 

The highest noise levels in Table 4.5 are found to occur at locations 

where one or more traffic noise sources are present in addition to the 

main traveled lanes of I-380. At station 310 East, it was found that the 

noise generated from 3rd Street traffic would contribute much more to the 

noise level at the property line than would the I-380 traffic. This is 

explained by the fact that 3rd Street is much closer to the property line 

than is I-380 . Furthermore, some shielding is afforded this location from 

~ 

I-380 due to the elevated configuration of the freeway. 

At Station 466 West, the ramp connection between two interchanges 

constitutes a completely dominant noise source at the nearby property. 

This occurs even though the traffic volume on the ramp connection is only 

10% of the main freeway lane volumes due to the proximity of the ramp 

connection to the property. 

At Station 531 West the L10 value at the property line was estimated 

at 73 dB(A), despite the low 51 dB(A) contributed by traffic on I-380. 

Noise from other traffic, especially the vehicles on the anticipated 

extension of Collins Road, completely determine the noise that will be 

perceived at the property. 

4.4.3 Noise Barrier Example 

To illustrate the potential effect of a traffic noise barrier, a 

hypothetical 1,200 foot long installation was evaluated for properties 

along the West side of I-380 and south of the 42nd Street interchange. 

It was arbitrarily assumed that the barrier would be a ten foot high 

fence (probably wood) placed on the property line between the houses and 

the freeway. An observer height of 5 feet above ground level was assumed, 

while the source elevation was the elevation of the freeway or ramp 
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pavement surface. 

Noise level reductions calculated for backyard locations approxi

mately 25 feet toward the home from the fence are presented in Table 4.6, 

This general area had been estimated to be subject to 1
10 

noise levels ranging 

from 70 to 75 dB(A) in 1990. With a 10 foot high barrier in place it is 

indicated the noise reaching the back yards would be reduced on the order 

of 6 to 12 dB(A) depending on the terrain and freeway elevation at various 

sites in this area. 

4.4 . 4 Accuracy of Noise Predictions 

There are numerous potential sources of error associated with almost 

any process where a traffic related characteristic is being predicted for 

a point in time 20 years in the future. Insofar as the development of 

traffic noise level estimates is concerned, the problem of accuracy or 

reliability of the estimate should be carefully assessed to assure that 

unwarranted actions are not initiated. The major sources of error in 

generating traffic noise level predictions could be classified as follows: 

A. Potential errors due to the procedures employed. 

B. Potential errors due to inaccurate input data. 

C. Potential errors due to changing noise generation characteristics 

of the source . 

4 . 4.4 . a Potential Errors due to the Procedure 

Traffic noise level predictions obtained by the Bolt, Beranek, and 

Newman methods published in NCHRP 117 (3) have been evaluated for accuracy 

in at least two studies (12, 17) and have been found to provid~ satis

factory results. It may be assumed that traffic noise estimates for 

situations with observer heights up to 4 or 5 feet above the ground, either 

with or without noise barriers, will be accurate within± 3dB(A) of the 

value obtained by actual field measurement. However, it has been found 
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I - 380 Station Effective Noise Noise 
Number Opposite Barrier Height Reduction 

Property 

495 5.0 

500 3.5 

505 5.0 

511 6.3 

Table 4.6 NuI~E BARRIER INSTALLATIUN EXAMPLE, 
I-380 AT 42ND STRE~T 

dB(A) 

10 

6 

10 

12 
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(17) that the procedure could yield errors on the order of 5 to 10 dB(A) 

for projections where the observer elevation is substantially above ground 

level . 

Another area of difficulty encountered when preparing noise projec

tions concerns the treatment of stop-and-go traffic. This aspect of 

traffic noise estimation has not been explored in great detail. Although 

it is pure speculation, it is conceivable that near regulated ramp 

termini along freeways, the noise projections could be somewhat low due to 

the stop- and-go traffic. 

4 . 4 . 4 . b Potential Errors due to Input Data 

Data concerning traffic volumes, average operating speeds, and traffic 

composition during the design year are essential input to the noise 

prediction process. When dealing with high traffic volumes, as on an 

urban freeway, substantial errors in the estimated volume have almost 

negligible affect on the noise level projections. Furthermore, the 

assumptions concerning average vehicular operating speed are not espe

cially critical since passenger car noise and truck noise responses are 

related in opposite manners to speed changes. That is, for passenger 

cars 1 10 dB(A) levels increase with speed, and for trucks 1
10 

dB(A) 

levels decrease with speed for a specified traffic volume. 

The assumption concerning traffic composition is critical in preparing 

noise level projections because the percent trucks in the stream will 

highly influence the estimated 1
10 

dB(A) levels along most sections of 

urban freeways. In this study 5 percent of all traffic flow was assumed 

to be heavy trucks. This is a reasonable and common value to observe on 

urban freew~ys during peak hours. Difficulties are encountered, however, 

in extending this assumption to all ramp movements and to all pertinent 

traffic streams . Any ramp, intersecting route, or paralleling service road 
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could conceivably be carrying almost no trucks, or it could be handling 

as high as 15 to 20 percent trucks during the peak hour of the design 

year. The uncertainty associated with the assumption of traffic composi

tion could lead to errors on the order of 5 to 10 dB(A) for the design 

year projection. Unfortunately, there is no practical means for accu

rately determining this traffic characteristic twenty years in advance on 

a ramp-by-ramp basis. 

4.4.4.c Potential Errors due to Changing Vehicular Noise Characteristics 

The subject of magnitude of noise level reduction by regulating the 

source is presented in Section 4.7 of this study. It is therein reported 

that significant traffic noise reductions are possible if appropriate 

legislation is enacted and enforced. The immediate impact of improved 

highway vehicle noise regulation would most likely be to provide reduc

tions of 3 to 5 dB(A) for trucks and automobiles. The long-term potential, 

depending on the research effort expended, could provide noise level 

reductions of 7 to 12 dB(A) for trucks and automobiles. 

It is therefore possible that significant progress will be achieved 

in regulating the source before the I-380 design year, 1994. These 

changes in noise generation characteristics of the source should be 

carefully considered in evaluating the impact of any freeway. 

4.4.4.d Potential Errors in Traffic Noise Predictions - Summary 

It may be concluded that the procedure employed for noise level 

predictions along I-380 yields results correct to within+ 3dB(A) for 

elevations of the observer not exceeding 5 feet above ground. A greater 

potential source of error in the projections is the assumption that all 

freeway, service road, intersecting street and ramp movements will con

tain 5% trucks during the peak hour flow 20 years hence. The percent 

trucks in each of these movements will remain an elusive figure until 
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after the freeway is in operation and volume trends have been established. 

The most significant source of error in these analyses is contained 

in the assumption that noise generation characteristics of highway vehicles 

will remain unchanged during the next two decades. The potential for over

estimating traffic noise levels by virtue of this assumption appears to 

overshadow the variations introduced by the other variables. 
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4.5 Reconnaissance Trips and Determination of Impacted Areas 

Personnel engaged in the study of 1-380 had access to land-use 

planning reports, transportation studies, urban renewal plans, and other 

similar material made available by the Cedar Rapids Department of Planning 

and Redevelopment. To supplement these resources, several reconnaissance 

visits were made by research personnel to the areas in Cedar Rapids 

traversed by I-380. The purpose of these visits was to become more famil

iar with those portions of the city that will be most directly affected by 

the freeway and to aid in an evaluation of the highway ' s probable effects. 
-

It should also be noted that study personnel had a background of famil

iarity with Cedar Rapids. 

Most of the effects of an urban freeway are a function of right- of

way width, gradient, and the relative elevations of roadway and surrounding 

areas. Thus , it was helpful that the right- of-way was cleared and some 

construction work was underway on portions of I - 380 in Cedar Rapids during 

the period of the reconnaissance visits. It was necessary to depend upon 

drawings of the proposed construction to envision the relationship between 

the highway and the adjacent culture on remaining portions of the freeway. 

Plans for I-380 are available in sufficient detail so that conceptualiza

tion of the freeway-community interaction is not difficult. 

It is apparent from a study of the areas that will be most affected 

by the freeway that some adverse effects are unavoidable. In one or two 

instances, deterioration of an already deteriorating neighborhood will 

probably be accelerated. This will result in part from the barrier 

effect of a facility as massive as a freeway. In other cases, a few 

residences in stable and attractive neighborhoods wi l} remain in such 

close proximity to the highway that effective measures to alleviate the 

problem of vehicle noise may not be practicable. However, adherence to 
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the recommenda~ions that follow would be expected to assure that the net 

effect of I-380 on Cedar Rapids will be beneficial. 

As indicated in some detail in the following section of this report, 

there will be several freeway segments where unique relationships between 

highway and adjacent land afford opportunities to integrate the two. ~ 

Such an integration of land uses will serve to improve the area by the 

freeway. Exploiting these opportunities will enable I-380 to contribute 

in a positive manner to the city, not only through improved mobility, but 

also by creating a better quality enviromnent. 

• 
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4.6 Potential for Multiple Land Use and Joint Development Pro j ects 

The configuration of I-380 in Cedar Rapids affords significant 

opportunity to enhance the effect of the freeway by integrating the high

way right-of-way harmoniously with adjacent land. To a considerable 

extent an effort to do so must be conducted jointly by the Iowa State 

Highway Commission and the City of Cedar Rapids . The Commission will 

hold title to the highway right-of-way and must exercise control over 

that land. The city and private interests can act unilaterally only in 

respect to adjacent land that is outside the right-of - way . Such actions 

must be consistent with the controls on access exercised by the Commission . 

Hence, the discussion that follows, with some exceptions, is devoted 

primarily to the potential for multiple land use projects that could be 

carried out by the City of Cedar Rapids. It is thus largely concerned 

with areas outside the freeway right-of-way. The right- of- way itself 

obviously affords some opportunity for development, either in and of itself 

or in conjunction with adjacent land. Any linear area such as a freeway 
; 

lends itself to development as a greenbelt or perhaps a linear park that 

might include bicycle trails throughout at least part of its length. 

This discussion is also limited in that the exact right- of-way limits 

are not known. With negotiations for purchase of right-of-way not yet com

pleted, the possibility exists that entire parcels may be procured where 

plans indicate only partial takings. Furthermore, right-of-way plans for 

some northerly parts of the freeway corridor are not available as this is 

being written. 

Additionally, the development of a system of parks and recreational 

facilities for an urban area requires a systematic appraoch and the consid

eration of many factors that are beyond the scope of this study. Hence, recom

mendations that a particular parcel should be utilized for a playground or 

park would be inappropriate. Rather, suggestions will be made that certain 
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parcels could well serve as a playground or park if this would be consis

tent with the overall development of a citywide system of such facilities . 

4.6.1 West of Cedar River 

The area from the south corporate limits to Lincolnway Village is 

largely agricultural land. Development in this area is not sufficient to 

warrant any changes in plans for land use at this time as a result of 

construction of the freeway. However, it is suggested that plantings of 

wild rose or osage orange bordering the existing pockets of development, 

such as at Prairie High School, would be appropriate . This would serve 

the following functions when such a hedge has achieved mature growth : 

• Help preclude encroachment upon the highway right-of-way by 

persons or large animals 

Serve as a visual screen 

e Act as a windbreak 

The highway right-of-way in the vicinity of Lincolnway Village 

similarly involves land that has been devoted to agricultural use. Access 

from the freeway to the subdivision and to remaining land parcels will be 

quite circuitous. Thus any significant intensification of the level of 

development is not recommended. There would be some advantage, however, 

in permitting or perhaps encouraging the construction of a relatively 

continous row of medium density housing (two-story garden apartments for 

example) to border the existing development at its frontage on the high

way and, where appropriate, along interchange ramps. Such row-housing 

would have the advantage of shielding the rest of the subdivision from 

freeway noise. With acoustic treatment and sensitive design, this 

housing would be attractive to many potential occupants for whom proximity 

to a freeway is not objectionable. 

The area from U.S. Highway 30 to 33rd Avenue currently is zoned for 
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industrial or commercial uses. No specific multiple uses are suggested 

for this portion of the corridor. However, land bordering Prairie Creek 

offers potential for development as a natural area or outdoor classroom 

and if this is done, integration of the I-380 right-of··way into such an 

area would be desirable. 

Much of the land bordering the freeway between 33rd Avenue and 27th 

Avenue is devoted to apartment complexes. One vacant area east of I-380 

and just north of these apartments is suitable for development with 

medium-density housing. This would serve as a transition from the . 

apartments to the south to the single-family residences to the north. 

Such a development would also serve as a buffer between the freeway and 

the residential area to the east. This parcel affords an excellent view 

of the Prairie Creek Valley and is partially covered with spruce and 

deciduous trees. Any planned development in this location should be 

designed to exploit these distinctive natural features with some land 

reserved for a small park. 

Adjacent to 1-380 between 27th Avenue and Wilson Avenue two irregu

larly shaped remainder parcels west of the freeway (near Sunset Court) 

and a vacant lot east of the highway are attractive locations for mini

parks or similar public-use facilities. In addition to permitting an 

observation of the freeway, all of these parcels afford a view of the 

central part of the city to the north. 

Joint development of the land lying under and adjacent to the 

elevated structure over 15th and 16th Avenues is urged. The residential 

character of this neighborhood suggests that exploitation for commercial 

or industrial purposes would be inappropriate. Nor is there an apparent 

need in this vicinity for the type of park or playground facilities that 

could be developed on this site. Hence, some public use would seem to be 

• 
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indicated. It is suggested that contacts be made to explore possibilities 

such as the following for this block: 

• 

• 
• 

Municipal equipment storage (street maintenance equipment and 

materials , for example) 

Vehicle impound lot 

~unicipal office or aomrnunity center 

The first two uses would require suitable screening so that the facility 

would be compatible with its surroundings. Ample space available for 

on-site parking is a distinct advantage of this location for any public 

or semi-public use. A suitable arrangement would have to be effected with 

the Iowa State Highway Commission for the kind of joint development 

suggested. 

Right- of-way including the structure crossing Eighth Avenue and the 

nearby railroad tracks similarly offers an excellent opportunity for joint 

or multiple usage . The greater than usual overhead clearance required 

for the rai lroad crossing , proximity to rail transportation, and the 

industrial character of this area all suggest that this parcel should be 

attractive for commercial or industrial use. 

Land lying south and east of the curved I-380 alinement between 

First Avenue West and the Cedar River would lend itself to the type of 

joint use exemplified by that cited earlier adjacent to I-480 in Omaha . 

The type of effort necessary to define specific facilities that could be 

developed in this area is beyond the scope of this study. However, 

proximity to the central business district and governmental center and 

good access from the f r eeway suggest that this area would be extremely 

attractive for highway-related and other commercial uses as well as for 

high-density housing. 
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4.6.2 East of Cedar River 

Elevated highway structures close to a central business district are 

generally quite attractive for automobile parking. Where they are in 

proximity to warehouses or truck-loading facilities, those same uses can 

take place under and adjacent to these structures if suitable arrangements 

are effected with the Highway Commission. 

One or two small remainder parcels lying south of the freeway from 

Fifth to Eighth Streets would desirably be developed as sitting parks. 

This area, in addition to affording a view of I-380, overlooks the 

-cereal mill, the Cedar River, Cedar Lake, and Shaver Park. If developed 

as attractive places to sit and watch, such small parks would be helpful 

additions to the central portion of Cedar Rapids. 

Construction of I-380 in Cedar Rapids will tend strongly to focus 

attention on Cedar Lake. The lake has not often been though of an an 

asset to the city and is generally forgotten by most residents. However, 

the freeway alinement will sweep past the lake and bring it to the atten-

tion of tens of thousands of local residents and visitors each day. It 

is therefore important that the potential be exploited for converting a 

forgotten resource to an attractive attribute. The lake and its surroundings 

have a unique long- established ecology that is based on the existence of a 

power generating plant to constantly heat the lake water and of railroad 

tracks to supply feed for wildlife by spillage of grain from rail cars. To 

the extent practicable, this ecological balance should remain undisturbed. 

However, land between the highway and the east shore of the lake 

should be considered for its potential as a public area with picnic 

facilities, access to the lake, and vegetative cover generally similar to 

that of nearby undeveloped land. The fairly narrow band of development in 

this area that will remain after I-380 is constructed is of such nature 
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that it is not likely to be enhanced by proximity to the freeway. Hence, 

some pressures for change in land use might be anticipated. The action 

suggested at this time is for the city to assure that any such changes 

are considered in terms of possible future development of this area as a 

lakeshore rather than as a location for intensive use of land. 

Much of the freeway right- of-way between J Avenue and Blairs Ferry 

Road lies in what currently is open space. It is likely that some excess 

purchases will take place in the process of right-of-way procurement. 

These remainder parcels and any other undeveloped land that will abut 

the freeway right-of-way should remain undeveloped. To the extent that 

this land can be formed into linear parks and connected with footpaths 

and bicycle trails, this should be considered. A few neighborhood play

grounds could also be established. An important point, however, is that 

the development of this land for commercial or industrial purposes would 

be out of character with the residential use that is predominant in the 

area. Furthermore, residences placed any closer to the freeway than 

those remaining after the right-of-way is cleared would be subjected to 

quite high noise levels. However well intentioned a builder and a pur

chaser might be , these will not be desirable homesites. As much land as 

possible should be left open so that the noise attenuating effects of 

distance from the freeway may be exploited as much as possible. 



139 

4 . 7 Survey of Current Traffic Noise Legislation 

Recognizing that community noise levels have been consistently 

rising and that noise could present a hazard to an individual's health, 

specific noise control legislation of an increasingly strict nature has 

been enacted by numerous states and municipalities . Significant impetus 

has recently been provided to this movement by the Federal government in 

the form of Public Law 92-574, known as "The Noise Control Act of 1972" (54) . 

A review of the trend in traffic noise regulation and a discussion 

of its potential influence on community noise levels are included in this 

study to serve two purposes. First, it is significant that the 1994 traf

fic noise projections along I-380 as reported in Section 4 . 3 are based on 

noise generation characteristics of vehicles commonly found on the high-

ways in the early 1970's. It seems unlikely that with the current concern , 

for environmental problems, including that of "noise pollution," vehicles 

operating in 1994 will have noise generation characteristics resembling 

the noise characteristics of vehicles 20 years their predecessors. It is 

not only possible, but almost inevitable that the noise contours developed 

for the I-380 will be noticeably shifted as the environment becomes 

quieter due to strict noise control legislation. It is realized that the 

potential for noise level reduction by controlling or regulating the source 

is only one aspect of the noise reduction problem. But it seems that legis

lation along these lines would be of tremendous benefit to the overall 

environment existing even beyond urban freeway corridors and it seems that 

this is the initial step that should be taken in dealing with a pervasive 

problem . 

A second reason for including a discussion of traffic noise control 

legislation is the fact that the areas of Cedar Rapids studied in the 

traffic noise survey yielded sufficiently high dB(A) values that one 
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could conclude that Cedar Rapids already has a "noise climate" correspond

ing to an unduly annoying situation. While the traffic noise survey 

reported in Section 4 . 2 certainly does not represent a comprehensive 

community survey, the consistently high noise readings found in separate 

areas of Cedar Rapids indicate that countermeasures are in order at the 

present time. 

4 . 7 . 1 The Noise Control Act of 1972, Public Law 92-574 

The Noise Control Act of 1972 is formidable legislation that incor

porates a comprehensive approach to solving the noise problem in general, 

with specific attention allocated toward transportation system noise. 

The Act directs the EP}publish "proposed noise emission regulations for 

motor carriers engaged in interstate commerce." Following a ninty-day 

review period the final regulations will be established and from that 

time any motor carrier including common carriers, contract carriers, and 

private carriers operating across state boundaries as to constitute 

their involvement in interstate commerce will be subject to noise emis

sion standards that are to be established. Furthermore, EPA will prom

ulgate regulations for products distributed in commerce including trans

portation equipment and recreational vehicles. Section 11 (a) of the Act 

provides that violators "shall be punished by a fine of not more than 

$25 , 000 per day of violation, or by imprisonment for not more than one 

year , or by both . " 

It remains to be seen what the noise standards will be, • since 

Congress allowed EPA up to nine months after the date of enactment 

(October 27, 1972) for development of the permissible noise emission 

levels . 

1 . United States, Environmental Protection Agency 



141 

4 . 7.2 State Motor Vehicle Noise Legislation 

The California (55) legislature has adopted several vehicle codes pre

scribing noise limits for highway vehicles. Section 23130 concerns 

maximum permissible noise levels for vehicles oper~ting on their highways, 

Section 27150 concerns vehicle exhaust systems, and Section 27160 sets 

maximum noise limits for new vehicles. These standards were not unilat

erally developed but evolved by cooperating with vehicle manufacturers 

and the SAE Acoustic Committee (56). 

Excerpts from California Vehicle Code Section 23130 covering vehicles 

in service follow: 

23130. (a) No person shall operate either a motor vehicle or combi

nation of vehicles of a type subject to registration at any time or 

under any condition of grade, load, acceleration or deceleration in , 

such a manner as to exceed the following noise limit for the category 

of motor vehicle within the speed limits specified in this section: 

(1) Any motor vehicle with a manufac
turer's gross vehicle weight rating 
of 6,000 pounds or more and any 
combination of vehicles towed by 
such motor vehicle: 

Speed Limit 
of 35 mph 
or less 

(A) Before January 1, 1973 ............. 88 dB(A) 
(B) On and after January 1, 1973 ....... 86 dB(A) 

(2) Any motorcycle other than a motor-
driven cycle .••.•......••.•......•.•.... 82 dB(A) 

(3) Any other motor vehicle and any 
combination of vehicles towed by 
such motor vehicle .•....•....•••......•. 76 dB(A) 

Speed limit 
of more than 

35 mph 

90 dB(A) 
90 dB(A) 

86 dB(A) 

82 dB(A) 

*(b) The noise limits established by this section shall be based on 
a distance of 50 feet from the center of the lane of travel within 
the speed limit specified in this section. 

*REV 2-72 
ANNEX A 

HPM 83. 3 
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*23130.5.(a) Not withstanding the provisions of subdivision (a) of 

Section 23130, the noise limits, within a speed zone of 35 miles per 

hour or less on level streets, or streets with a grade not exceeding 

plus or minus 1 percent, for the following categories of motor 

vehicles, or combinations of vehicles, which are subject to registra

tion, shall be: 

(1) Any motor vehicle with a manufacturer's gross vehicle weight 
rating of 6,000 pounds or more and any combination of vehicles 
towed by such motor vehicle ........................•.. 82 dB (A) 

(2) Any motorcycle other than a motor-driven cycle .......• 77 dB(A) 

(3) Any other motor vehicle and any combination of vehicles towed 
by such motor vehicle .....................•........... 74 dB(A) 

No person shall operate such a motor vehicle or combination of 

vehicles in such a manner as to exceed the noise limits specified in 

this section . • 

• 

• 

Vehicles equipped with at least two snowtread tires are exempt 

from this section. 

Excerpts from California Vehicle Code Section 27150 and 17151 con-

cerning vehicle exhaust systems follow: 

27150.(a) Every motor vehicle subject to registration shall at all 

times be equipped with an adequate muffler in constant operation and 

properly maintained to prevent any excessive or unusual noise, and 

no muffler or exhaust system shall be equipped with a cutout, bypass, 

or similar device . 

*27151. No person shall modify the exhaust system of a motor vehicle 

in a manner which will amplify or increase the noise emitted by the 

*REV 2-72 
ANNEX A 
HPM 83.3 
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muffler originally installed on the vehicle and the original 

muffler shall comply with all of the requirements of this chapter. 

No person shall operate a motor vehicle with an exhaust system so 

modified . 

The provisions specifying maximum noise levels for new vehicles are 

summar ized below and inc1ude criteria that are substantially lowered by 

the year 1987. These are excerpted from Section 27160 of the California 

Vehicle Code. 

27160.(a) No person shall sell or offer for sale, a new motor 

vehicle which produces a maximum noise exceeding the following noise 

limit at a distance of 50 feet from the centerline of travel under 

test procedures established by the department: 

(1) Any motorcycle manufactured before 1970 •.•....• • ....... 92 dB(A) 

(2) 

(3) 

*(4) 

*(5) 

* (6) 

Any motorcycle; 
after 1969, and 

Any motorcycle, 
after 1972, and 

Any motorcycle, 
after 1974, and 

Any motorcycle, 
after 1977, and 

other than a motor-driven cycle, manufactured 
before 1973 ..•...•..••.....•........... 88 dB(A) 

other than a motor-driven cycle, manufactured 
before 1975 ....•....•.•.•...•.......... 86 dB(A) 

other than a motor-driven cycle, manufactured 
before 1978 .....•...•.....••......•..•• 80 dB(A) 

other than a motor-driven cycle, manufactured 
before 1988 ......•...••......•......... 75 dB(A) 

other than a motor-driven cycle, manufactured Any motorcycle, 
after 1987 .... ..................................... .... 70 dB(A) 

*(7) Any snowmobile manufactured after 1972 .............•... 82 dB(A) 

(8) Any motor vehicle with a gross vehicle weight rating of 6,000 
pounds or more manufactured after 1967, and before 1973 
. .•.••.......•.....••..........•......................• 88 dB(A) 

(9) Any motor vehicle with a gross vehicle weight rating of 6,000 
pounds or more manufactured after 1972 and before 1975.86 dB(A) 

*REV 2-72 
ANNEX A 
HPM 83. 3 
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*(10) Any motor vehicle with a gross vehicle weight rating of 6,000 
pounds or more manufactured after 1974, and before 1978 
· • · · • • · • · · • • · • • • · • • · · · · • · · · • · ................ . ........ 83 dB (A) 

*(11) Any motor vehicle with a gross vehicle weight rating of 6,000 
pounds or more manufactured after 1977, and before 1988 
. • . . . . . . . • . . . . . . . . • . . . . • • . • . . . . . ..•.......•........•.. 80 dB ( A) 

*(12) Any motor vehicle with a gross vehicle weight rating of 6,000 
pounds or more manufactured after 1987 . ...••. .... ..••. 70 dB(A) 

(13) Any other motor vehicle manufactured after 1967, and before 
19 7 3 . . • . • . • • . . • . . . • • . . • . . • • . • • . • . • . . . . . • • . . . • . . .•••... 86 dB ( A) 

(14) Any other motor vehicle manufactured after 1972, and before 
1 9 7 5 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 8 4 dB (A) 

*(15) Any other motor vehicle manufactured after 1974, and before 
19 78 ..•.•..•......•.•.••••••.••..•.....•...•.. ...•.•.. 80 dB(A) 

*(16) Any other motor vehicle manufactured after 1977, and before 
1988 ..•..•••..•........•...•• • .•..••..•...•....... ••.. 75 dB(A) 

*(17) Any other motor vehicle manufactured after 1987 ....... 70 dB(A) 

(b) Test procedures for compliance with this section shall be 
established by the department, taking into consideration the test 
procedures of the Society of Automotive Engineers. 

The California Highway Patrol performs the tests to determine if 

vehicles conform with Section 27160, as well as the enforcement of maximum 

noise levels specified in Section 23130 and the muffler provisions in 

Sections 27150 and 27151 . 

4.7 . 3 Municipal Motor Vehicle Noise Legislation 

*REV 2-72 
ANNEX A 
HPM 83.3 

Provisions to preserve public peace and tranquility and to prevent 

nuisances as loud noise have been incorporated in municipal ordiaances for 

many decades . However, their applicability to vehicle noise violations 

meets with difficulty due to vagueness of the ordinances and lack of 

suitable criteria for determining when motor vehicle noise violations have 

actually occurred . These difficulties have prompted several communities 
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to adopt ordinances cont a ini ng specific decibe l l evels measured under 

standardized condi t i on s t o es tabli sh whether or not a vehicle is in vio

lation. 

The Nat iona l I ns t itu te of Municipal Law Officers has created a Model 

Noise Ordinance (57) based on a study of over 100 existing mun i c i pal noise 

ordinances . The Model Noise Ordinan ce contains optional decibel limits 

for mo t or vehi cl es i n oper ation as shown in Table 4 ~. A comple t e copy of 

the model ordinance is provided with the technical summar y to this r eport. 

Several communiti es i ncluding Ch i cago (58) and New York City (59) have r ecent l y 

adopted comprehensive noise control ordinances with s ubstantia l f i nes 

levied for v i olati ons . A summary of the motor vehicle pr ovisions of the 

Chicago ordinance ar e s hown in Tables 4.8 

for operating vehi cles shown in Table 4. 8 

and 4 . 9 • The noi se limits 

set criteria according to 

speed and do i n corporate futur e noise limit reductions to be implemented 

in 1978. Table 4. 9 pr esents noise criteria that must be met by manu-

facturers of new vehicles to be offered for sale in Chicago. These 
; 

criteria ar e sche duled for incremental reductions so that by 1980 the 

maximum noise f r om any vehicle shall not exceed 75 dB(A) measured at 50 

feet. 

The New Yor k City noise ordinance has vehicle noise limits comparable 

to the Chicago cr iteria . Convictions under the New York City or dinance 

can result in fines up to as much as $1,000 per day for a violation, with 

the provision that a complainant may receive 50 percent of the fine as a 

bounty. 

A municipal Noise Bylaw adopted by the City of Calgary, Alberta (60), is 

of particular interest since a study of the percent of different vehi le 

types not meet i ng t he proposed maximum noise standards was determined by 

field tests. The proposed vehicle noise limits are shown in Table 4 . 10 
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Table 4.7. NATIONAL INSTITUTE OF MUNICIPAL LAW OFFICERS MODEL NOISE 
ORDINANCE: OPTIONAL DECIBEL LIMITS (Source: National 
Institute of Municipal Law Officers, 1970, Washington, 
D. C.) 

Vehicle type Maximum dB(A) Measuring distance (ft) 

Trucks and buses: 

Over 10,000 lb 87 50 
93 25 

Under 10,000 lb 80 50 
86 25 

Passenger cars 78 50 
84 25 

Motorcycles and 87 50 
other vehicles 93 25 

' 
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• I • 

- .. 
Noise Limit in Relation 

to Poc.ted Speed Limit 
Type of Vehicle 35 MPff or LC8S Over 3:i r•1r1r 

(1) Any motor vehicle with a manufacturer's GVW rating 
of 8,000 lbs. or more, and any combination of . 
vehicles towed by such motor vehic le 

before 1 Jan. 1973 88 dB (A) 90 dD (A) 
after 1 Jan. 1973 86 dB (A) 90 dB ( j\) 

(2) Any motorcycle other than a motor-driven cyc le 
before 1 Jan. 1978 82 dB (A) 36 dB (A} 
after 1 Jan. 197S 78 dB (A) 92 dB (A) 

(3) . 
Any othe r motor vehicle and any combination of motor 
vehicles towed by such motor vehicle . 

after 1 Jan. 1970 76 dB (A) P0 ,,_ dB (A) 
after 1 Jan . 1979> 70 dl~ (A) 7<) dB (A) 

8act1on 17-4. 7 (c) of the Chicago Noi8e Or diriance 3tates that : no persor1 st1all operate 
within the ~peed li.mits 3pccifled in this section either a motor vehicle or comblnnt1on 
ot· ver1iclc:J of a Lypc :=:ubjecL to re~istration at any tln1e or under any condition of 
~ra,Je, load , acceleration or <.lccelcration i.n rruch manner a:1 t,o exceed the above noi f'e 
llrni t for t he cato(?;ory of' motor vcl1icl0, baned on a ,el ls tancc of not less than 50 feet 
frorn tA1u center lino of t r avel undGr test procecluren ectaulisheci by Section 17-11-.~)11 of 
th,~ Ordinance. 'I1h1s f>ectton a,ppll.c:i to tho total noi~;o from a vehicle or combination 
of vohlclea and shal l not b<1 conotruod ao 11m11~lng or precl11dtne Lhe enforcen1ent of any 
other provinions of thu cocl~J relating to motor vehicle n1uf'flerc for noise: control . 

(l) 

(2) 

(3) 

rable 4.8 NOISE LIMITS FOR OPERATING VEHICLES: CHICAGO 
(Source: Caccavari, c., "A New Comprehensive City 
Noise O?tdinance , " Proceedings of the Purdue 
Noise Control Conference, July 14 - 16, 1971) 

. 

Type of Vehicle Date of Ma.nufa.c ture floise 
' 

Motorcycle be fore 1 ,J a.n . 1 <)'(0 92 dn 
, 

Same a.fter 1 ,Jr.in • 19(0 ~3-'3 dB 

Same after l Jan . 1973 ~6 dB 

Same ofter 1 Jan. 1975 8h c.l n 
Same ofter 1 Jan. 1980 7'-J dB 

Any motor vehicle wi tr1 a c;rosn vehicle after 1 Jan. 19GH 88 dB 
weight of 8 ,000 pountls or more 

> 
after 

. 
Same I/ 1 Jan . 1973 96 dB 

Sa.me ' 
. after 1 Jan . 197? 84 dB 

Same after 1 lTan . 1980 71-.J dB 

Pa::,senger cars, motordriven cycle a.nd before 1 Jan . 1973 86 dB 
any other motor vehicle . 

Same after 1 Jan •. 1973 84 dB . 
after 1 Jan . 1975 8o dB Same . 

Same after 1 Jan . 1980 75 dB 

Limit 

(A) 

(A) 

(A) 

( J\) 

(A) 

(A) 

(A) 

(A) 
(A) 

(A) 

(A) 

(A) 
• 

(A) 

under Section 17-4.7 (b) of the Chicago Noise Ordinance , no person shal l sell, or offer 
for sale, a new motor vehic l e that produces a maximum noise exceeding the above noise 

, limits at a distance of 50 feet from the center line of travel under test procedures 
established by Section 17-4 .24 of the Ordinance. The manufacturer, distributor, importer, 
or designated agent shall certify in wri ting to the Commissioner that his vehicles sold 
within the City comply with the above provisions . 

Table 4o9 NOISE LIMITS FOR NEW VEHICLES: CHICAGO 
(Source: Caccavari, C., ibid.) 
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and the results of measuring the noise from 2,250 motor vehicles ar e shown 

i n Table 4.11 • Since the tests were performed in the winter it was not 

possible to quantify noise from operating motorcycles and scoo t ers . The 

r esults in Table 4.11 indicate significant failure rates (percent vehicle 

exceeding the noise limits) with the maximum rate occurring at several 

speed l evels for heavier vehicles. In adopting the vehicle noise limits, 

the Calgary City Council selected those values shown in Table 4.10 with 

the exception that motorcycle and scooter levels were dropped to the max

imum levels for passenger vehicles. 

4. 7. 4 The Potential for Vehicle Noise Reduction Via Legislation 

It is unreasonable to assume that all highway vehicle noise problems 

will be completely eliminated by legislation enacted at any or all levels 

of government . As the Automobile Manufacturers Association (now the Motor 

Vehicle Manufacturers Association of the U.S.) states: "Vehicle noise 

legislation should be based on a thorough study of all aspects of the 

probl em . It must delegate responsibility for solutions in the most effec

t ive manner, and it must consider the social benefit gained for the cost 

premium placed on the owner or operator" (61). A definite problem exists 

with regard to r easonableness of the noise level maxima that have been 

established, especially the long- range goals currently being specified. 

Wyle Laboratories, with the authorization of the Environmental Pro

tection Agency, has evaluated the potential for highway vehicle noise 

reduction for two possible future courses of action (5). Their first 

consideration was the potential for immediate or short term noise reduc

tion for existing vehicle concepts applying current technology; while 

their second projection was for the long range improvement that could 

occur if further research and development efforts were encouraged. A 

summary of their findings is presented in Figure 4.12 . It is indicated that 
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Vehicle Class Speed Limit Range (m.p.h.) Maximum Noise Level (dBAl 

Passenger Vehicle 

2-3 Axle Trucks 

Tractor, trailer and 
concrete mixers 

Motorcycles and 
scooters * 

30 -
31-45 
46 +-

30 -
31-45 
46+ 

30--
31-45 
46 t 

30-doy 
30-night 
31 -1-

80 
85 
88 

87 
91 
95 

88 
94 
98 

85 
82 
90 

--- ---- ----
* Lim:tts adopted for Motorcycles and scooters were 

identical to those for passenger cars 

Table 4.10 NOISE LIMITS FOR OPERATING VEHICLES: CALGARY 
( Source; Swanson, H. A., "Motor Vehicle Noise 
Research and Legislation," Traffic Engineering, 
July, 1971) 

Passenger 2-3 Axle Trac,or, Trailer 

Speed Limit Vehicle Trucks & Concrete Mixers 

30 3 7 20 

35 1 0 0 

40 5 7 15 

45 18 0 20 

50 5 8 12 
• 

60 3 6 s 

Sample size: 2,250 vehicles 

Table 4.11 PERCENT VEHICLES FAILING TO MEET CALGARY NOISE 
BYLAW LIMITS (Source: Swanson, H. A., ibid.) 

, 

! 
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both the average noise level and the range of noise levels generated by 

each type of highway vehicle can be expected to drop noticeably in terms 

of short term potential, and rather significantly in the long term. 

Trucks will apparently remain a problem insofar as creating highway noise 

peaks . 

Figures 4.6 and 4.7 provide further insight regarding the truck 

noise levels. It is apparent that exhaust noise can be drastically 

reduced (on the order of 10 to 12 dB(A)), but that the overall noise level 

of trucks will remain somewhat high unless tire noise can be alleviated. 

In any event, the short term outlook for vehicle noise reduction via 

legislation is favorable with application of existing knowledge. However, 

any long range drastic reduction in truck noise will depend on reducing 

the noise generated at the tire-roadway interface. 
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5. RECOMMENDATIONS 

5.1 Municipal Vehicle Noise Ordinance 

A program emphasizing traffic noise control at the source will yield 

benefits not only for the I-38O corridor, but for the entire Cedar Rapids 

community. It is therefore recommended that the City of Cedar Rapids 

adopt a comprehensive noise ordinance patterned after the Model Noise 

Ordinance published by the National Institute of Municipal Law Officers. 

The ordinance should contain maximum noise levels not to be exceeded 

either by new vehicles or vehicles in operation. A schedule of gradual 

reductions in maximum dB(A) levels to be effective in future years 

similar to the Chicago Noise Ordinance should be incorporated in the 

ordinance . Penalties should be established so that repeated violations 

would meet with substantial monetary fines. The ordinance should also 

contain a procedure by which a citizen may file a complaint against a sus

pected violator. It is suggested that the U.S. Environmental Protection 

Agency be contacted to determine the extent to which federal assistance 

may be utilized in formulating the ordinance and creating the necessary 

enforcement agency. 
I 
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5.2 Land Use Programs 

The principal recommendation growing out of this study in respect 

to land use is that no changes in existing zoning should be made at this 

time. Freeway construction inevitably is followed by p1essures for 

changes to more intensive use of land along the highway, particularly in 

the vicinity of interchanges. These pressures should be resisted. 

At its best, a freeway is not likely to be enthusiastically welcomed 

in a residential neighborhood. To permit industrial or commercial uses 

to encroach on the neighborhood is likely to assure that a combination of 

the freeway and the inconsistent land use will become intolerable. Suf

ficient land adjoining I-380 in Cedar Rapids is currently zoned for 

connnercial and industrial uses that no changes in this respect should be 

necessary in the immediate future. 

Available analytical techniques permit an evaluation, albeit somewhat 

imprecise, of the effects of a freeway, including noise. Such an anal

ysis for I-380 in Cedar Rapids indicates that some residential areas will 

probably be more adversely affected than would be desired. The most 

affected areas generally are those closer to the central business dis

trict where peak-hour traffic volumes are the highest. These areas also 

are those most likely to be deteriorating today. This suggests that some 

further deterioration of these areas may be anticipated. 

Hence, a continuous monitoring of land uses adjacent to the freeway 

will be necessary. An active program of building inspection is also 

assumed. As the affected properties reach an apparent "point of no 

return," consideration should be given to each property on an individual 

basis and a determination made as to zoning change~ that would permit a 

highest and best use. Such determination, of course, must be consistent 
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with the intended urban development and also must be legally correct and 

fair to the property owner. The pattern, for organizing and financing 

such an effort exists in current Urban Renewal Programs. It is therefore 

recommended that the extent of the currently designated renewal area on 

the southwest side of the city be redefined. For example, where the 

freeway is indicated as the boundary, such boundary should be relocated 

to include the next block abutting the freeway. 

Possible acceptable land uses for renewal properties include the 

following: 

• It could remain as open space landscaped and developed in a 

manner consistent with the city plan and compatible with the 

surrounding land. 

e It could be utilized for residential purposes, perhaps more 

intensively than previously, but with structures designed to 

reduce interior noise levels and so located as to help shield 

other nearby properties. 

e It could be utilized for commercial or public buildings where 

such development is not inconsistent with projected surrounding 

land use and where attention is given to soundproof construction. 

In summary, it must be recognized that some land use changes are 

inevitable in any dynamic urban area such as Cedar Rapids. The exist

ence of I-380 will affect the nature and location of these changes. A 

responsibility of the city is to guide the occurrence of such changes in 

land use and to exploit them so that benefits from the freeway ~re maxi

mized and that adverse effects are reduced as much as possible. 
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5 . 3 Policy on Truck Stop Location 

Supp lemen t i ng the aforementioned general policy pertaining to land 

use along 1- 380 , it is specifically recommended that the Planning and 

Redevelopment Depar tment exert their influence to a 3sure that construc

tion of truck stop facilities will not occur in or close to any resi

dential ar eas . In applying this guideline, it must be remembered that a 

truck stop along a f r eeway has a far reaching impact due to t he noise 

created by trucks as they decelerate to leave the freeway an d as they 

accelerate t o en ter the f r eeway and regain speed. Truck stop facilities 

have an i mport an t function in serving the transportat ion industry; 

however, sel ection of an improper location for this type of facility 

must be avoi de d . This policy is also appropriate for application to 

other limi t e d access highway facilities envisioned by the City of Cedar 

Rapids . 

, 
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5.4 Beautification of Corridor 

To achieve a more pleasing visual impression that will assist in 

blending the freeway with the residential environment, it is reconnnended 

that the City adopt a program of planting and maintaining those areas of 

open public property that will exist as narrow strips of land between 

the freeway chain-link fence and the local street or service road curb. 

These areas will exist in numerous locations in the freeway corridor. 

The space available for planting will be on the order of 10 to 15 feet 

in width; however, this will be adequate for establishing two rows of 

shrubs and evergreen trees. Care must be taken to avoid trees which are 

readily ascended by children. 

The planting program should commence as soon as possible following 

freeway construction, with provisions for proper maintenance once the 

foliage is established. It is expected that the primary benefits of this 

program would be aesthetically oriented and that the freeway would be 

more readily accepted by its neighbors along the corridor. The belt of 

trees would be expected to have minimal influence on the noise reaching 

the properties from I-380 traffic. 

• 
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5.5 Freeway Transi t Evaluation 

A subject warrant i n g detail ed study in cooperation with the Iowa 

State Highway Commission and the Federal Highway Adminis t ration is the 

potential f or initiating an urban highway public transportation system 

complete with t e rminal facil i ties along the I-380 corridor. With several 

high-density r en tal developments located adjacent to I - 380, and the 

possibility fo r fur ther similar construction, it is likely that a system 

of freeway t r an s i t buses oper ating from fringe area terminals could be a 

viable t ranspor t a tion mode fo r commuters and shoppers t r aveling to the 
, 

Cedar Rapids c entral business district. Furthermore, a complete f r eeway 

transit s ystem could conceivably serve many traffic generator s such as 

Prairie High School , Kir k~ood Community College, the Cedar Rapids Municipal 

Airport, St. Luke ' s Hospital , and Hawkeye Downs during certain seasons. 

Properly planned multipl e land use projects cr eating fringe par king and 

transit terminal facil ities along I - 380 could r epr esent an effecti ve and 

highly beneficial use of l and that would otherwise be of minimal value 

to the City and its r esidents . 

5.6 Subdivi s i on and Residential Area Control 

To achieve compatibility be tween I-380 and future residential develop-

ments, subdivision codes and building codes should be altered to include 

the following provisions . 

5.6.1 Subdivision Code 

A 50- t o 100 - foot wide open space should be provided between all sub -

division parcei s and any freeway right-of-way. This space should be utilized 

for service r oads , bicycle paths, trees and shrubbery, sitting parks, recrea-

tional areas, and any required noise reduction devices. 
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Houses should be located on their respective lots as far from the 

freeway as prudently possible, especially in that row of homes closest to 

the freeway. 

Whenever possible, enclosed porches, garages, or other detached buildings 

should be placed between the freeway and the main living quarters. 

The first row of private homes closest to the freeway should be restricted 

to single level dwelling units, unless specifically requested to be otherwise 

by a purchaser of the property. 

Where interchanges are placed in subdivisions, the subdivision layout 

should include an intervening development of higher density rental units to 

serve as a buffer between the interchange and the single family residential 

properties. 

5.6.2 Building Code 

Whenever practical, the most noise sensitive rooms of a home, as the 

bedroom, should be placed as far away from the freeway corridor as possible, 

with the less critical areas such as garages, kitchens, storage areas, and 

bathrooms placed closest to the freeway. 

Windows, particularly those on the side of the house facing the 

freeway, should be the double glass type, preferably mounted in rubber 

gaskets with an STC (Sound Transmission Class) rating of at least 36. 

Doors should be of solid core wood or hollow metal construction 

with a weight of 5 lb/sq ft with a minimum STC rating of 29. Doors 

should be fitted with insulation strips around all edges, top and bottom. 

Exterior walls of homes closest to the freeway should be constructed 

of masonry, either hollow or solid, with a minimum STC rating of 41. 

Ventilation openings to the outside should be through acoustically 

lined air ducts on those homes adjacent to the freeway. 
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5.7 Traffic Noise Abatement Procedures 

The procedures and recommendations presented in this section will 

supplement and coincide with other recommendations presented in this 

chapter. 

5.7.1 Comprehensive Truck Route Evaluation 

d The traffic noise analyses performed in this study determined that 

noise levels created along I-380 will depend highly on the volume of trucks 

operating on the freeway, its ramps, and paralleling service roads. The most 

critical noise problems will occur near inte!changes where trucks frequently 

utilize the ramps and in areas close to those service roads carrying significant 

numbers of trucks. It is therefore recommended that shortly after I-380 becomes 

operational an evaluation of truck movement patterns along the freeway corridor 

be performed. The objective of this analysis would be to establish appropriate 

truck routes leading to and from I-380 so that sensitive residential areas 

will not be unnecessarily exposed to truck noise from ramps and service roads. 

> 

5.7.2 Utilization of Traffic Noise Barriers 

It is recommended that traffic noise barriers not be considered initially 

as a solution for noise reduction at properties along I-380. This recom

mendation is based on the fact that almost the entire route is poorly 

suited for noise barrier installation due to the predominantly elevated 

configuration and the frequent interruption of the freeway be interchanges 

and other bridges. Other factors limiting the desirability of barriers are 

their high initial costs, maintenance problems that may develop, and the 

difficulty of blending high fence structures with the landscape. 

Any future considerations of noise barrier installation at the few 

sites where they might be effective should involve detailed noise studies in 

the field to verify the existence of a noise impacted area, and then further 
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calculations to determine exactly what height barrier would be required 

to achieve the desired noise reduction. 

5.7.3 General Description of Noise Levels and Abatement Procedures 

This discussion concerns the extent of the traffic noise problems 

likely to exist in various sections of the I-380 corridor, as well as 

specific noise abatement measures that might be of value in each section. 

The noise levels cited in each instance are the L10 levels projected for 

the 1994 peak hour traffic. 

• South of the I-380-U.S. 30 Interchange: 

This section is primarily in agricultural use with some residential 

development near U.S. Highway 30. The noise levels at all except two 

residences in the innnediate vicinity of the I-380-U.S. 30 interchange 

will be less than 65 dB(A) and shielding should not be required. At 

Prairie High School the noise levels will be in the range of 60-67 dB(A), 

during peak hour traffic flows. Since the freeway is depressed at this 

location traffic noise barrier construction would be feasible if the 

traffic noise is found to disrupt school activities. Future residential 

developments in this section should be established with adequate buffer 

zones or open spaces between the residences and the freeway. 

• U.S . 30 Interchange to Wilson Avenue Interchange: 

Noise levels will exceed 70 dB(A) only at several private properties 

closest to the Wilson Avenue interchange where shielding by barriers would 

have small benefit. Most of this section is in connnercial and industrial 

use. It would seem appropriate to retain this policy and exclude resi

dential development from any area adjoining the freeway. 
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• Wilson Avenue Interchange to 5th Avenue Interchange: 

The freeway is elevated in this section and noise barrier construction 

would not be feasible. Noise levels at adjacent properties would range 

from 65 to 75 dB(A), with the higher values occurring close to the 

interchanges and in the vicinity of the 15-16th Avenue overpass. The 

status of the neighborhoods in this section, especially those closest to 

the railway and those closest to the 5th Avenue to 8th Avenue connector 

should be monitored to detect any potential areas for redevelopment by 

constructing new multi-family structures. This is not to suggest large-
~ 

scale purchase and demolition of any structures that are in good repair. 

This section of the corridor would benefit from planting shrubs and trees 

whenever possible along the route for the purpose of promoting freeway 

acceptance . 

• 5th Avenue Interchange to 1st Street, S.W.: 

Several blocks in this area will be exposed to noise levels exceeding 

7t dB(A) . Shielding the properties by use of freeway noise barriers is 

not recommended due to the elevated configuration and the fact that high 

noise levels will be generated from the surface street system, service 

roads and numerous ramps. Redevelopment that occurs in this area should 

not be residential, but rather some land use not substantially affected 

by traffic noise. 

• St. Luke's Hospital Area to Coldstream Interchange : 

Most properties in this section will be exposed to noise levels less 

than 70 dB(A), one exception being the front row of properties on the east 

side of I-380 from H Avenue to J Avenue. Shielding of these properties by 

barriers is again impractical due to the elevated freeway configuration. 

Several properties on the west side of I-380 south of the Coldstream interchange 
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will be subjected to noise levels reaching 75 dB(A). These properties are 

situated such that noise barriers would offer some benefit if they were con

structed to a height of 10 feet or more and placed between the properties 

and the freeway ramp. 

• Coldstream Interchange to 42nd Street Interchange: 

The majority of developed properties will be exposed to less than 

70 dB(A) in this section. Exceptions to this will occur at properties abutting 

service r oads and those very close to interchanges. The only possible 

location for installing a noise barrier in this section exists on the west 

side of I - 380 immediately south of the 42nd Street interchange. 

• 42nd Street Interchange to Blairs Ferry Road Interchange: 

The land use in this section is primarily coIIllilercial and open space, 

although some residential development has already occurred. Wherever possible 

a buffer area should be reserved between the freeway right -of-way and any 

contemplated residential development . Properties closest to the inter

changes will be subjected to noise levels greater than 75 dB(A), however, 

there is no practical means to provide shielding for these residences since 

the freeway is elevated and the properties also face the surface street 

system. 

• North of I - 380 - Blairs Ferry Road Interchange: 

Most properties will be exposed to less than 60 dB(A) noise levels, 

except for those in the immediate vicinity of the interchange where levels 

up to 75 dB(A) may be experienced. Noise barriers will be of marginal 

value in this section due to the elevated freeway configuration and the 

inability to provide a long uninterrupted noise barrier. 

-
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Iowa State University, Ames, Iowa 

SURVEY OF FREEWAYS IN IOWA RESIDENTIAL AREAS 

Iowa State University is studying the opinions of people concerning freeways 

located in urban areas . It i s hoped that information gathered in this survey will 

be useful in planning f uture cities and transportation systems. 

Your assistance would be greatly appreciated and we would like for you to 

complete and return this questionnaire at your earliest convenience. We have 

provided a stamped envelope addressed to Iowa State University, Ames, Iowa, 50010. 

Your individual responses will be strictly confidential. Two identical forms have 

been provided so the husband and wife may both reply. Thank you for your interest 
in this project. 

1. 

2. 

3. 

4. 

6. 

7. 

8. 

Name , 7 ineliv ,·dual.s re lied 
---------------

Address ~(:_4_/_s_e-fl-r-•_r_·~_n_e _ _;_h_o_u_.s_~_h_o_ld._J_r_e_,_~_/_,_·e_d-J),c;.___ __ 

Length of time you have 1i ved at this address (4 ¾)yea rs) • ( Q Ve /"Q j e) 
Age (+s).. 5 . Are you a licensed driver: Yes c,z) No {;i). 
o~~;a1{!"' (Z4 were rtfired or fu//-fime homemttlr6r.s.) 

(Tort:f /3) Number of vehicles owned by family: 

Car s (~ 9) 
Motorcycles ( S) 

Pick-up trucks or campers ___ (_Z--..) ___ _ 
Bicycles (' 3) 

Do you own (4 0) or r ent your home? 

9. What do you believe are the major advantages and disadvantages of having freeways 1 
located in residential areas? 

A. 

B. 

A. 

B. 

Convel'lience 

/f/oi.se (S9) 
VihrQfions 

Advantages (if any) 

(32) 4' (.31) 
( I) 

Disadvantages (if any) 

) Or/or (lo) 
Aef'eQrll,,Ce. 

10. In general would you say the advantages outweigh the disadvantages of freeways? 

Yes (Z&,) No t certain (/,) No (25) 
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16. 

-
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17. -
-
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If you have lived at this address 
how would you describe the change 

both before and after the nearby freeway was built', 
in the general noise level in your neighborhood? 

l (o) 

Mucl1 Quieter 
With Freeway 

I (0) 

Slightly 
Quieter 

I (/) I CS) I (4Z) I 
No Cl1ange Slightly Much Noisier 

Noisier With Freeway 

Not here both before and aft.er freeway was built ( /'I)__. 
Would you 

home? 

ever buy or 

Yes{ill 
rent another home 

Not certain f!!.)__ 
as close to the freeway as your present 

No (45) 
Does noise from the freeway hinder your family outdoor activities? 

Yes (,36) Sometimes (8) No (23) 
Which activities Conver-.1tAt;·on J /?.ic. nic .s., 9"rdenin!J ,oorcl, 
Question does not apply (no outdoor activites) ( O) V-Se • 

Does noise from the freeway hinder your indoor-activities? 

Yes (17) Sometimes (Z3) No (Z7} 
Which activities C on~r.sQt ,·on' use of ~lef'hone J sleee.1 TV 

-,1ew1113. 
For each time period of a weekday, please circle the letter that most closely 
describes the noise you hear from the freeway (A means definitely annoying; _ . 
B means slightly bothersome; C means occasionally noticeable; D means you do not 
notice the noise; E means you are usually away from home at that time). 

1'ime of dav Noise Condition 

6 - 8 a.m. A-22. B-/Z c-1, D• 9 E-7 
8 - 12 noon A-10 B.- 9 C·9 D• /4- E-2.4-, 

12 - 4 p.m. A· 'I B· 9 C•IO D ·l'I- E -l.4-
4 - 6 p.m. A-30 B•// C •// D-1/ E .. 3 

6 - 12 midnite A-27 B·/3 c-5 D-// E •/0 

12 - 6 a.m. A·2.I B•8 c-8 D-17 E -IZ. 
• 

At times when the freeway traffic noise seems to bother you, is it possible to ) 
identify specific vehicles that create the disturbance? J.ovd oufo~ CI Z 
Yes, vehicles causing noise are: LQcye tr'-f ck.s (58)) Moforc.yGle.s (13) 
I hear the traffic but can't identify specific vehicles (4) 
No, vehicle noise does not bother me (3) 
Do you find other noises in your neighborhood to be as disturbing to you as the 
freeway noise? 

Yes (15) Source of other 

Seldom _{!_JJ_ Source of other 

Never (33) 

noise T l'U c._~m o"torc )' G/e~ ~ C",,. .s 
noise .Ak,raft, h4,,-kil'IJ lloJS, 

eorr.s1r&il ct'1or, /qw11 mowttr~. 
I 

--
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18. Have you changed your home or anything on your property specifically for the 
purpose of reducing the freeway noise that you hear? Did the change reduce the 
noise? Yes (22) No (18) No re,Ply ( I) 

19. 

20. 

21. 

22. 

23. 

If yes, please describe the change and whether it helped to reduce noise: 

E{ft'tt,·ve achans w11re runninj air c~rft•tioners ancl 
clo.$/ng ~II ~lndow.s. Do you believe the presence of the freeway changes the value ot your property? 

Freeway probably decreases property value (29) 
Freeway does not affect property value (~) No re/'/y ( I} 
Freeway probably increases property value (5) 
Would you like to have city 

Yes, more strictly enforced 

laws enforced 

(54-) 
Yes, adequately enforced already _(-=-1__.)L-_ 
No, enforcement not needed (2) ___._,.,,__ 

(51) 

to reduce vehicle noise? 

No reply (-?-) 

No (IS) Is you home air-conditioned? Yes 

If yes, it is for comfort (4-5) or for noise reduction 

No reply (1) 

(~) . Bot!? (Z8) 
How many houses are between your home and the freeway? None {3o)J On~ or more 1 

Yes, from the house (~,) Can you clearly see 

Yes, from the yard 

the freeway from your home? 

(SS) No clear view of freeway ( O) ----
24. Should a barrier or wall be built close to the freeway to reduce the traffic noise? 

Yes, all along the freeway (2 7) 
Yes, only in noisiest places ("/) No rt!!ply (3) 
Probably not needed (Z 8) 

25. Should many trees and shrubs be planted between your home and the freeway to hide 
it from your view? 

26. 

27. 

Yes, they are needed 

No, probably not needed 

(45) 
(et) 

No, trees already present ( /0) 

No reply (2) 

If you answered yes to either question 24 or 25, who do you think should pay for 
these improvements? 

City or ~fare ,ov't-. (33) 
v 

(13) 

If you had control of state and local highway funds, in what ways would you like 
to spend it? 

Beautify highways 

Buy buses 

Improve city streets 

Control traffic noise 

Improve traffic safety 

Build new t1ighways 

Others Mg .s s -/rAnJi t c,) 

Many$ 

(18)_ 

(71 
i?!J)_ 
(Z9) 
(37) 
(151 

Few$ No $ 

(19) (Z) 

(IOl (IS) 
(lfD} ( I) 

(1, l (ZJ 
(13)_ ( /) 
{112 Jll 

3 

3 

3 

3 
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Would you like to see the land along the freeway close to your home used for 
some specific purpose? 

Yes: Bicycle trail ( 2 7) 
Tennis courts { 5) 
Parking lot to catch bus ( 9) 

Picnic areas (8) 
Playgrounds _....J..(.....:9~)-

Other suggestions 

No other use ( Z o) 
Tre-,:.s an~~r shrvD_s_~(_l3_,_) ___ _ 

How frequently do you use the freeway as a driver or passenger for the following 
purposes? 

Trans ortation to: 
Frequency of 
Freewa use 

Re ularl 
Occasionall 
Seldom 
Never 

Work 

3o 

In what size city were you raised during 

Raised outside of town ('I) ----"'-...:.----
Sm a 11 town, under 2,500 (lo) 
Medium size town, 2,500-10,000 (9) 
Large town, 10 ,000-50 ,000 (5) 
Small city 50,000-100,000 (4) 
Medium sized city 100,000-250,000 (ZI/-) 
Large city, 250,000 and over (') 

Sho 

24 
2 

I 

Recreation 
or Visit 

3/ 
2 

0 

' 

,,. 
most of your childhood? 

or name of town 

(we can look up population) 

Do you generally like your 

Neighborhood: Yes (5,) 
present location? 

No ( 7) 

Community: Yes (48) 
No (,) 

Why Ne1Jh bors ( 11 )~ Neqr/,l sl,ofli11J ( 8) 
Why Free way (7) 

Why 1/o~fown (S). Sije (4). Schools (Z.) 
Why Freeway c,)., Hou'sin3 (1) 

32. Would you have any comments · of your own concerning the subjects covered in this 

questionnaire? 

33. Would you consent to a personal interview as time might 

Yes r,2) No (3) No reply (Z) 
Could noise level readings be taken on your property? 

permit us on this project? 

No (o) 
(Z) 

• 

• • 
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IOWA STATE UNIVERSITY 
OF SCIENCE AND TECHNOLOGY 

Ames, Iowa 50010 

October 12, 1972 

ENGINEERING RESEARCH INSTITUTE 

Gentlemen: 

The Engineering Research Institute at Iowa State University is conducting 
a research study concerning the means by which urban freeways might be made 
more compatible with residential environments. A major effort within this 
project involves contacting highways and transportation agencies to determine 
current policies and practices regarding traffic noise abatement, aesthetic 
development of the corridor, and multiple-use of the land in or along the 
right-of-way. We hope that you will be able to assist us by completing this 
questionnaire and adding any appropriate suggestions or comments of your own. 

1. Has your agency adopted specific standards or guidelines relative to: 
-

A. Acceptable urban freeway traffic noise levels: 
B. Aesthetic design of urban freeway corridors: 
C. Multiple-use of land close to freeways: 

Yes ,_! _ .... 

Ye sl::: =::!I 
Yes ._I _ .... I 

Nol I 
No:::!=:::, 
No ..... l _! 

If the answer to any of the above is yes, could you enclose a copy of the 
pertinent documents when returning this survey? Yesl - -~1 Nol ___ ! 
Or tell us where a copy of the documents may be obtained? 

2. Have you installed, or are you planning to install any barriers, earth berms, 
or other noise attenuating devices along freeways to reduce traffic noise 
levels in residential areas? Yes j No CJ 

, 
If yes, could you: A. Send a report to us giving details ___ _ 

B. Tell us where to obtain a pertinent report ___ _ 
c. Describe the installation, its cost, and effect ----

3. Has your agency ever purchased additional property along an established or 
planned freeway route because the existing or anticipated traffic noise would 
make the property undesirable as a residence? Yes! I Noj j 
If yes, could you describe the physical features involved, the value of the 
property, and the estimated noise levels (dBA): ________________ _ 
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4. Have you recently developed any unusual landscaping techniques or other 
methods to enhance the aesthetic values of a freeway routed through an 
urban residential area? Yes D No D 
If yes, could you: A. Send a report to us giving details ----B. Tell us where to obtain a pertinent report ----c. Describe the techniques employed ----

5. Have you recently completed, or do you have plans for projects where a 
relatively new or unique multiple-use of land along urban freeways has been 
attempted? (As bicycle path, picnic area, etc.) YesC] NoLJ 

If yes, could you: A. Send a report to us giving details ----B. Tell us where to obtain a pertinent report ----c. Describe the projects and their cost ----

6. Would you like to submit comments of your own concerning this survey? 

7. 

-----------------------------------------, 
Would you be interested in receiving a summary of 

If yes, please provide name and 
address of recipient: 

the survey results? 
YesLJ No0 

THANK YOU for your time and interest in this project. 

L. CHARLES E. DARE 
Professor of Civil Engineering Assistant Professor of Civil Engineerin 

Please return questionnaire and information to: Transportation Engineering 
Rm. 382, Engr. Bldg. No. 2 
Iowa State University 
Ames, Iowa 50010 
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APPENDIX C: I -38O DESIGN HOUR TRAFFIC VOLUME ESTil1ATES 

The traffic volumes shown in this appendix were obtained from the 

Urban Department of the Iowa State Highway Connnissiun on October 9, 1972. 

The volumes represen t typical peak hour flow for an average summer 

week day of the design year, 1994. Only those volumes shown on 

Figure C.1 of this appendix were used in predicting the 1994 noise 

levels along I-38O. 

' 
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