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b
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M
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B
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H
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H
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O
fficer.

IPC
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R
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C
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S

u
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100
W
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R
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S
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C
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P
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tak
e

n
o
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th
a
t

on
th

e
28

th
.

d
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o
f

M
arch

2011
C

o
m

p
lain

an
t,

P
eter

A
rendovich’s

M
O

T
IO

N
FO

R
JU

D
G

E
M

E
N

T
w

as
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w
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th
e

C
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of
th

e

P
o
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C
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B
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R
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p
so

n
C
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R
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S
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C
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P
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A
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I
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II.
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ILLIN
O

IS
PO

LLU
TIO

N
C

O
N

T
R

O
L

B
O

A
R

D

PETER
A

R
E

N
D

O
V

IC
H

)
CO

M
PLA

IN
A

N
T

V
)

P
C

B
O

9-102

TH
E

ILLIN
O

IS
STA

TE
TO

LL
H

IG
H

W
A

Y
A

U
T

H
O

R
IT

Y

R
E

SPO
N

D
E

N
T

SU
M

M
A

R
Y

O
F

FA
CTS

FR
O

M
PETER

A
R

E
N

D
O

V
C

H
A

N
D

U
N

D
ER

SIG
N

ED
TO

FO
R

W
A

R
D

FO
R

A

JU
D

G
E

M
E

N
T

Ibought
th

e
land

w
here

m
y

house
is

standing
at

1388
G

ordon
Ln,

in1987.
M

y

adjacent
neighbor’s

house,
V

.
P

ytlew
ski,

w
as

built
in

1957
and

has
lived

in
since.

Istarted
to

build
m

y
house

on
th

e
sam

e
lot

in
1989

(M
y

house
location

is
available

on
a

drainage
m

ap
of

1990.
T

he
m

ap
w

as
given

to
m

e
by

ID
O

T.
It

can
be

seen
on

th
e

m
ap

from
ID

O
T

th
e

cen
ter

line
w

as
not

perm
anent.).

ISTH
A

claim
s

th
at

th
ere

w
as

a
recorded

centerline
at

th
e

tim
e.

Iw
ould

definitely
like

to
see

this

docum
ent.

A
ccordingly,

in
1993

th
e

legislators
approved

and
authorized

ISTH
A

to
study

feasibility
for

construction
of

a
tollw

ay.

D
uring

th
e

tim
e

in
w

hich
ISTH

A
w

as
preparing

th
e

FEIS,
w

e,
th

e
residents

along

th
e

projected
road,

organized
a

petition
against

its
construction.

A
s

everybody

know
s

by
now

,
petitions

are
sim

ply
a

form
ality

for
ID

O
T

and
com

m
only

are
filed

into
their

garbage
(T

his
w

as
a

second
set

of
petitions.

T
he

first
set

w
as

filed
at

the

end
of

1990,
w

here
w

e
the

residents
along

G
ordon

In
asked

to
m

ove
the

road

1800
ft.

w
est

of
G

ordon
In

since
th

ere
w

as
no

cen
ter

line
in

1990)



In
1996,

ISTH
A

p
resen

ted
their

EElS
in

a
public

forum
.

T
his

w
as

m
et

w
ith

strong

opposition
w

ith
th

e
m

ajority
of

th
e

atten
d
ees

against
its

construction.
O

nce

again,
th

e
signatures

p
resen

ted
w

ere
sealed

in
the

dark
corners

of
th

e
ID

O
T.

In
1996

as
th

e
FEIS

w
as

approved
by

th
e

FH
W

A
,

ISH
TA

w
ent

for
the

land
grab,

and

m
any

senior
citizens

w
ere

sw
indled

out
of

their
hom

es.
O

ne
of

m
y

neighbors,
an

older
w

om
an

in
her

late
70’s,

w
as

th
e

ow
ner

of
5

acres
of

land.
ISTH

A
paid

her
the

m
iniscule

am
o
u
n
t

of
$160,000

leaving
her

to
be

sen
t

to
a

nursing
hom

e
w

hich

costs
her

$32,000
per

year.
T

his
is

only
one

of
m

any
incidents.

In
th

at
sam

e
year

the
project

w
as

stopped
by

a
law

intervention;
th

e
FEIS

contained
N

O
BU

ILD

A
LTER

N
A

TIV
E.

W
hen

creating
their

supplem
ental

FEIS,
ISH

TA
had

taken

advantage
of

th
e

situation
by

m
odifying

several
environm

ental
actions

in
order

to

reduce
th

e
cost

of
th

e
road.

O
ne

of
them

is
to

rem
ove

som
e

noise
barriers

in
the

area
by

135
st

bridge
(previous

d
o
cu

m
en

t
have

show
n

a
longer

barrier
and

a

barrier
on

th
e

south
side

of
135

st
bridge.)

T
he

problem
is

N
oise

pollution

Is
ISH

TA
responsible

for
th

e
N

O
ISE

pollution
and

harm
ing

its
neighbors?

S
hould

ISH
TA

rem
edy

th
e

noise
pollution

produced
higher

than
67dB

A
?

T
he

FH
W

A
have

set
guidelines

for
new

roads
to

be
built

and
their

em
ission

of

noise
pollution

in
residential

areas.
T

hese
guidelines

and
o
th

er
data

are
show

n
in

the
(filed)

am
en

d
ed

com
plaint

and
on

Figure
1.

B
ased

on
th

e
current

facts
ISH

TA

did
not

follow
th

e
guideline

from
th

e
FH

W
A

.
E

xhibitA
“TH

R
EE

PA
R

T
A

PPR
O

A
C

H

TO
N

O
ISE

A
B

A
TEM

EN
T”

th
en

E
xhibit

B
“FH

W
A

N
O

ISE
A

B
A

TEM
EN

T
PR

O
C

ED
U

D
E”

In
E

xhibit
A

(table
4)

it
is

show
n

th
at

heavy
trucks

g
en

erate
a

noise
level

of
80

dB
A

taken
at

50
feet

from
th

e
centerline.

In
addition,

E
xhibit

C
(N

O
ISE

B
A

R
R

IER

D
ESIG

N
H

A
N

D
B

O
O

K
)

section
3.3.1

(D
ivergence)

show
s

a
“line

source”m
eaning

m
ultiple

points.
T

he
reduction

of
noise

from
th

e
line

is
3

dB
A

for
every

doubling
of

the
distance.

In
essence

th
e

noise
from

th
e

source
is

8O
dB

A
at

50
feet,

and
at

160
feet

th
e

noise
level

w
ill

be
77

dB
A

and
at

320
feet

the
noise

level
w

ill
be

73

dB
A

.
T

aking
into

account
height,

th
e

effect
is

1.5
dB

A
per

3
feet.

T
he

design

m
anual,

on
section

3.5.2,
also

show
s

th
at

th
e

length
of

th
e

barrier
should

have
to

be
take

into
account

4
tim

es
th

e
distance

from
th

e
receiving

site
to

th
e

w
all.

T
he



M
anual

or
handbook

fu
rth

erm
o
re

indicate
th

at
ifth

ere
is

m
ore

th
e

one
source,

(i.e.
several

trucks
passing

at
the

sam
e

tim
e)

th
ere

is
a

logarithm
ic

addition,
in

o
th

er
w

ord
th

e
noise

source
m

ight
be

larger
th

e
80

dB
A

w
hich,

of
course,

depends
on

th
e

speed
of

th
e

tru
ck

s.

T
aking

th
e

data
into

account,
m

y
hom

e
is

350
feet

from
th

e
bridge,

M
ary

Pytlew
sky’s

house
is

only
120

feet
from

th
e

open
bridge,

B
oris

N
itchkoff’s

house
is

located
400

feet
from

th
e

bridge,
and

A
.

G
arb’s

house
is

ab
o
u

t
300

feet
from

the

ram
p.

Istrongly
believe

ISH
TA

has
obligations

to
th

e
FH

W
A

th
at

it
needs

to
follow

.
Since

1-55
and

1-80
are

federal
roads

w
hich

1-355
leads

into,
and

fu
rth

erm
o

re
crosses

navigational
w

aters,
ISH

TA
m

ust
oblige

to
th

e
rules

of
the

FH
W

A

R
ev

en
u

e
fro

m
n

o
ise

g
en

eratio
n

ISH
TA

is
th

e
organization

th
at

runs
th

e
tollw

ay
for

profit.
T

he
agency

is

accountable
to

th
e

bond
holders.

ISH
TA

provides
services

at
a

price
for

users.

ISH
TA

rents
its

tollw
ay

to
users

for
a

fee.
T

he
fee

is
$1.50

for
autom

obiles
of

2

axels
and

$5.00
or

m
ore

for
m

ore
than

3
axels,

ISH
TA

states
th

at
th

e
1-355

extension
is

used
by

65,000
vehicles

per
day.

O
f

th
o
se

vehicles,
m

ore
than

10%

are
used

by
trucks.

T
he

revenue
is

roughly
betw

een
2.8

and
3

m
illion

dollars
per

m
onth.

B
ased

on
th

e
given

figures,
th

e
additional

revenue
from

trucks
over

autom
obiles

is
b
etw

een
5.9

and
8

m
illion

dollars
m

ore
per

year.
It

can
be

seen

ISH
TA

profits
m

ore
from

vehicles
w

hich
g

en
erate

higher
noise

level
then

67

decibel.T
he

follow
ing

relates
to

a
discussion

on
noise

generation
w

ith
M

r.

Z
ucchero.

P
rior

to
th

e
road

being
open

for
service

Ihad
several

discussions

w
ith

M
r.

Z
ucchero

about
th

e
noise

com
ing

from
th

e
bridge.

A
fter

the
road

w
as

opened
and

put
in

service
M

r.
Z

ucchero
and

his
assistan

t
cam

e
into

m
y

hom
e.

T
hey

seem
ed

to
be

responsive
and

acknow
ledged

th
e

level
of

noise

cam
e;

they’ve
seen

m
y

bedroom
and

fu
rth

er
acknow

ledged
it.

Im
ade

tw
o

p
resen

tatio
n
s

to
th

e
board

of
directors,

one
of

w
hich

show
s

th
e

noise



g
en

erated
by

different
vehicles

(Fig
1.).

T
he

chairm
an

of
th

e
board

(M
itola)

seem
ed

im
pressed

by
th

e
noise

vehicle
chart

from
F

ederal
T

raffic
N

oise

A
nalysis

and
th

e
co

relationship
w

ith
m

y
data.

H
is

last
w

ords
w

ere
“L

et
m

e

look
into

this
“
.

U
nfortunately

th
e

m
an

has
been

replaced
show

ing
th

at

ISH
TA

is
an

organization
of

revolving
doors.

T
here

w
ere

a
few

m
ore

m
eetings

w
ith

M
r

Z
ucchero

and
chief

K
ovacs,

one

including
m

y
neighbors,

N
itchkoff.

T
he

m
eetings

w
ere

not
productive.

W
e

w
anted

an
ab

atem
en

t
w

all
of

1600
feet

long,
from

th
e

north
side

of
135

st

bridge
to

A
rcher

av.
w

here
th

e
G

orb
fam

ily
lives.

In
one

of
th

e
m

eetings,

M
r.

Z
ucchero

and
Iw

ere
negotiating

a
w

all
of

500
feet

and
som

e
form

of

ag
reem

en
t

w
as

m
ade.

Finally
in

th
e

last
m

eeting,
th

e
quasi

ag
reem

en
t

of
a

500
foot

w
all,

fell
ap

art
w

here
M

r.
K

bvacs
left

th
e

m
eeting

early
seem

ingly

w
ith

som
ething

b
etter

to
do

th
en

finish
a

discussion
w

hich
he

him
self

set

up.
A

tthis
point,

M
r

Z
uccharo

w
as

offering
a

w
all

only
a

240
feet

long
on

th
e

bridge,
and

w
ent

so
far

as
to

th
reaten

putting
no

w
all

u
p

.
A

s
pointed

out
to

him
ab

o
u
t

the
noise

pollution
violation,

he
expressed,

“the
FH

W
A

signed
off

th
e

SEIS,
this

is
their

problem
”

H
ere

once
again

ISH
TA

show
s

its

generosity.
ISH

TA
continually

is
m

entioning
th

e
240

feet
w

all
on

th
e

bridge

to
accom

m
odate

m
e,

P
eter

A
rendovich,

In
reality

th
at

w
all

had
to

be
there,

for
V

.
Pytlew

ski’s
house

w
hich

is
at

150
feet

from
th

e
centerline

w
here

a

noise
level

is
close

to
8O

dB
A

m
eaning

15
dB

A
above

w
hat

th
e

SEIS
is

quoting
itw

ould
be

after
be

th
e

road
w

ill
be

in
service

(64
dB

A
.

S
ee

FEIS

,SEIS).
ISH

TA
’s

generosity
is

expressed
by

negating
m

y
noise

collection

data,
disregarding

th
e

graph
of

noise
level

by
different

vehicles,
and

th
e

attitu
d

e
of

deputy
chief

engineer
Z

uccharo
(“FH

W
A

signed
off

th
at

is
their

problem
”).

T
he

C
ounselor’s

advice
is

to
go

to
an

o
th

er
bedroom

,
or

question

w
hy

Ibuilt
m

y
bedroom

s
on

th
e

w
est

side.
Is

this
an

accom
m

odating

attitu
d

e
or

is
this

punishm
ent?

T
he

belligerent
attitu

d
e

goes
as

far
as

expressing
its

position
tow

ards
th

e
Illinois

pollution
board

by
stating

“T
he

board
has

no
jurisdiction

to
this

case”



W
E

N
EED

A
SO

U
N

D
B

A
R

R
IER

W
e

need
a

sound
barrier

on
th

e
135

st
bridges

to
be

extended
to

16
F

eet

high
and

a
w

all
built

by
T

he
G

arb
fam

ily’s
hom

e.

Ibelieve
th

at
building

a
barrier

is
both

feasible
and

econom
ically

reasonable.
ISH

TA
has

built
a

240
foot

long
w

ood
barrier

on
the

bridge

previously.
T

he
w

ooden
w

all,
according

to
ISH

TA
,

costed
$68,000.00.

Ifth
e

w
all

is
com

pleted
as

it
w

as
initially

proposed
by

M
r.

Z
uccharo,

it
m

ay
cost

perhaps
$

70,000
dollars.

D
oing

this
as

w
ell

as
th

e
addition

of
a

250
foot

w
all

by
th

e
G

arb
fam

ily’s
house

m
ay

bring
ISTH

A
in

com
pliance

w
ith

the

FH
W

A
.

Since
th

e
financial

criteria
of

th
e

FH
W

A
is

$35,000
per

receptor,
and

ISTH
A

is
offering

$24,000
th

e
total

budgeted
finances

w
ould

be
at

th
e

least

$144,000.
B

ased
on

this
figure,

it
should

have
been

very
sim

ple
to

fix
this,

yet
for

som
e

reason,
ISTH

A
w

as
STILL

unable
to

com
ply

A
s

it
w

as
show

n
previously,

th
e

revenue
per

year
from

heavy
trucks

is

around
$

4.000.000
higher

then
from

regular
autom

obiles,
in

essence
the

total
cost

w
ould

be
only

ab
o
u
t

3%
of

th
e

first
year

revenue.
In

com
parison

I

have
sp

en
t

so
far$

16,000
(or

m
y

annual
social

security)
and

m
any

hours
of

labor
to

im
proving

m
y

house
in

an
effort

to
elim

inate
th

e
noise

pollution
in

m
y

bedroom
s

at
no

benefit
of

m
y

ow
n,

but
for

ISH
TA

profit.
It

m
akes

us

m
iserable

know
ing

th
at

w
e

once
had

tranquil
hom

es
ruined

by
th

e

construction
and

use
of

th
e

for
profit

highw
ay.

W
hy

should
w

e
have

to
be

sacrificed
for

ISH
TA

profit.



C
O

N
C

L
U

SIO
N

W
e

th
e

p
eo

p
le

u
n
d
ersig

n
ed

in
this

su
m

m
ary

are
asking

th
e

Illinois
P

ollution

C
ontrol

B
oard

to
give

a
ju

d
g
m

en
t

in
o
u
r

favor,
so

T
he

Illinois
S

tate
T

oll
H

ighw
ay

A
uthority

can
com

ply
by

reducing
th

e
noise

level
g
en

erated
on

its
p

ro
p

erty
into

our
p
ro

p
erty

.

P
eter

A
rendovich

1388
G

ordon
Ln.

L
em

ont
(

Z
L

2
t
’
1

”
2

M
ary

P
ytlew

sky
16119

w
135

st.
L

em
ont2/iz’j

B
oris

N
itchkoff

16055
w

135
st

L
em

ont

A
G

arb
13764

S
A

rcher

F.
C

isneros
1382

G
ordon

Ln
L

em
ont

J.
P

ytlew
sky
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N

oise
A

batem
entC

literia
A

(:)
H

ourk
A

.-W
eighted

Sound
Level

in
D

ecibels
(dB

A
)k

A
ctivity

L
(h

)
L1(
h
)

D
escripticn

ofA
ctiiity

C
ategory

C
ategory

A
57

60
Lands

o
tiitich

serenm
dqthetaeofextraordinaw

significance
(E

’terior)
(Exteiicr)

and
serve

an
inipom

lantpublic
need

and
ie

re
th

e
preservation

of
those

qualities
is

essentialifthe
area

is
to

continue
to

serve
its

intended
pirpose.

B
67

70
Picnic

areas. recreation
areas,plarounds,

active
sports

areas.
(Exterior)

(deiic’r)
parks.recidm

ces
inoels.hotels.

schools.churches,libraries,and
hospitals.

C
72

75
D

eveloped
lands,properties,oractivities

notinduded
in

C
ategories

(Exterior)
(Exterior)

A
orB

above.

D
-
-

-
U

ndeveloped
lands.

F
52

55
R

esidences,m
otels.iore)s.public

m
eeting

room
s.schools.

(Interior)
(Interior)

churches.libraries.hospitals.and
auditoritujis.

E
itherL

(h
)

o
rL

(h
)

(butnotboth)
m

aybe
used

on
aproject.

N
O

T
E

=
These

sound
levelsare

onivto
beused

to
detei=m

m
e

inipat.
These

are
the

absolute
levels

ssiiere
a
h

a
tit

m
ustbe

considered.
N

oise
abatem

entshould
be

desiiedto
achieve

a
subuanlialnoise

reduction
-notthe

noise
abatem

entcriteria.
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(
H

t
/
T
(

T
h
ree-P

art
A

p
p
ro

ach
to

N
oise

A
b
atem

en
t

E
ffective

control
ofthe

undesirable
effects

o
f highw

ay
traffic

noise
requires

that
land

use
near

highw
ays

be
controlled,

that
vehicles

them
selves

be
quieted,

and
that

m
itigation

o
f noise

be
undertaken

on
individual

highw
ay

projects.

T
he

first
com

ponent
is

traditionally
an

area
o
flocal

responsibility.
T

he
other

com
ponents

are
the

joint
responsibility

o
fprivate

industry
and

o
fFederal,

State,
and

localgovernm
ents.

L
and

U
se

P
lan

n
in

g
and

C
ontrol

T
he

Federal
G

overnm
ent

has
essentially

no
authority

to
regulate

land
use

planning
or

the
land

developm
ent

process.
T

he
F

H
W

A
and

other
F

ederal
agencies

encourage
State

andlocal
governm

ents
to

practice
land

use
planning

and
control

in
the

vicinity
o

fhighw
ays.

T
he

Federal
G

overnm
ent

advocates
that

local
governm

ents
use

their
pow

er
to

regulate
land

developm
ent

in
such

a
w

ay
that

noise-sensitive
land

uses
are

either
prohibited

from
being

located
adjacentto

a
highw

ay,
or

thatthe
developm

ents
are

planned,
designed,

and
constructed

in
such

a
w

ay
that

noise
im

pacts
are

m
inim

ized.

Som
e

State
and

local
governm

ents
have

enacted
legislative

statutes
for

land
use

planning
and

control.
A

s
an

exam
ple,

the
C

ity
o
f

San
A

ntonio’s
subdivision

plats’
state

“For
residential

developm
ent

directly
adjacentto

State
right

o
fw

ay,the
D

eveloper
shall

be
responsible

for
adequate

set-back
and/or

sound
abatem

ent
m

easures
for

fl.iture
noise

m
itigation.”

T
he

C
ity

of
G

ilbert,
A

rizona
places

on
their

plat
a

note
stating

“T
his

property
could

experience
noise

from
the

freew
ay.”

A
lthough

other
States

and
local

governm
ents

have
sim

ilar
law

s,
the

entire
issue

ofland
use

is
extrem

ely
com

plicated
w

ith
a

vast
array

of
com

peting
considerations

entering
into

any
actual

land
use

control
decisions.

F
or

this
reason,

it
is

nearly
im

possible
to

m
easure

the
progress

of
using

land
use

to
controlthe

effects
ofnoise.

S
ource

C
o

n
tro

l

T
he

N
oise

C
ontrol

A
ct

of
1972

gives
the

F
ederal

E
nvironm

ental
P

rotection
A

gency
(E

PA
)

the
authority

to
establish

noise
regulations

to
control

m
ajor

sources
ofnoise,

including
transportation

vehicles
and

construction
equipm

ent.
In

addition,this
legislation

requires
E

P
A

to
issue

noise
em

ission
standards

for
m

otor
vehicles

used
in

Interstate
com

m
erce

(vehicles
used

to
transport

com
m

odities
across

State
boundaries)

and
requires

the
Federal

M
otor

C
arrier

Safety
A

dm
inistration

(F
M

C
S

A
)

to
enforce

these
noise

em
ission

standards.

T
he

E
P

A
has

established
regulations

w
hich

set
em

ission
level

standards
for

new
ly

m
anufactured

m
edium

and
heavy

trucks
that

have
a

gross
vehicle

w
eight

rating
(G

V
W

R
)

ofm
ore

than
10,000

pounds
and

are
capable

ofoperating
on

a
highw

ay
or

Street.
T

able
3

show
s

the
m

axim
um

noise
em

ission
levels

allow
ed

by
the

E
P

A
noise

regulations
for

these
vehicles.

x
,i’1

)7
I



T
able

3
M

axim
um

N
oise

E
m

ission
L

evels
as

R
equired

by
E

P
A

for
N

ew
ly

M
anufactured

T
rucks

w
ith

G
V

W
R

O
ver

10,000
pounds

E
ffective

D
ate

M
axim

um
N

oise
L

evel
50

feet
from

C
enterline

of
T

ravel*

January
1,

1988
80

dB
A

*using
the

Society
o
f

A
utom

otive
E

ngineers,
Inc.

(SA
E

),
test

procedure
for

acceleration
under

35
m

ph

F
or

existing
(in-use)

m
edium

and
heavy

trucks
w

ith
a

G
V

V
sTR

o
f m

ore
than

10,00O
pounds,

the
F

ederal
governm

ent
has

authority
to

regulate
the

noise
em

ission
levels

only
for

those
that

are
engaged

in
interstate

com
m

erce.
R

egulation
o
fall

other
in-use

vehicles
m

ust
be

done
by

State
or

local
governm

ents.
T

he
E

P
A

em
ission

level
standards

for
in-use

m
edium

and
heavy

trucks
engaged

in
interstate

com
m

erce
are

show
n

in
T

able
4

and
are

enforced
by

the
FM

C
SA

.

T
able

4
M

axim
um

N
oise

E
m

ission
L

evels
as

R
equired

by
E

P
A

for
In-U

se
M

edium
and

H
eavy

T
rucks

w
ith

G
V

W
R

O
ver

10,000
pounds

E
ngaged

in
In

terstate
C

om
m

erce

E
ffective

D
ate

S
peed

M
axim

um
N

oise
L

evel
50

feet
from

C
enterline

of
T

ravel
Jan

u
ary

8,
1986

<
3

5
m

ph
83

cIB
A

Jan
u
ary

8,
1986

>
35

m
ph

87
dB

A
Jan

u
ary

8,
1986

Stationary
85

cIB
A

H
ig

h
w

ay
P

ro
je

c
t

N
o
ise

M
itig

atio
n

T
he

N
ational

E
nvironm

entalP
olicy

A
ct

(N
E

PA
)

of
1969

provides
broad

authority
and

responsibility
for

evaluating
and

m
itigating

adverse
environm

ental
effects

including
highw

ay
traffic

noise.
T

he
N

E
P

A
directs

the
F

ederal
governm

ent
to

use
all

practical
m

eans
and

m
easures

to
prom

ote
the

general
w

elfare
and

foster
a

healthy
environm

ent.

A
m

ore
im

portant
Federal

legislation
w

hich
specifically

involves
abatem

ent
of

highw
ay

traffic
noise

is
the

F
ederal-A

id
H

ighw
ay

A
ct

of
1970.

T
his

law
m

andates
F

H
W

A
to

develop
noise

standards
for

m
itigating

highw
ay

traffic
noise.

T
he

law
requires

prom
ulgation

o
ftraffic

noise-level
criteria

for
various

land
use

activities.
T

he
law

further
provides

that
F

H
W

A
not

approve
the

plans
and

specifications
for

a
federally

aided
highw

ay
project

unless
the

project
includes

adequate
noise

abatem
ent

m
easures

to
com

ply
w

ith
the

standards.
T

he
F

H
W

A
has

developed
and

im
plem

ented
regulations

for
the

m
itigation

of
highw

ay
traffic

noise
in

federally-aided
highw

ay
projects.



T
he

F
H

W
A

regulations
for

m
itigation

ofhighw
ay

traffic
noise

in
the

planning
and

design
of

federally
aided

highw
ays

are
contained

in
T

itle
23

ofthe
U

nited
States

C
ode

ofFederal
R

egulations
P

art
772

(attached).
T

he
regulations

require
the

follow
ing

during
the

planning
and

design
ofa

highw
ay

project:
1)

identification
o
ftraffic

noise
im

pacts;
exam

ination
ofpotential

m
itigation

m
easures;

2)
the

incorporation
of reasonable

and
feasible

noise
m

itigation
m

easures
into

the
highw

ay
project;

and
3)

coordination
w

ith
local

officials
to

provide
helpful

inform
ation

on
com

patible
land

use
planning

and
control.

T
he

regulations
contain

noise
abatem

ent
criteria

w
hich

represent
the

upper
lim

it
of

acceptable
highw

ay
traffic

noise
for

different
types

of
land

uses
and

hum
an

activities.
T

he
regulations

do
not

require
that

the
abatem

ent
criteria

be
m

et
in

every
instance.

R
ather,

they
require

that
every

reasonable
and

feasible
effortbe

m
ade

to
provide

noise
m

itigation
w

hen
the

criteria
are

approached
or

exceeded.
C

om
pliance

w
ith

the
noise

regulations
is

a
prerequisite

for
the

granting
ofF

ederal-aid
highw

ay
funds

for
construction

or
reconstruction

o
fa

highw
ay.



H
(T

P

F
H

W
A

N
oise

A
b
atem

en
t

P
ro

ced
u
res

T
he

F
H

W
A

noise
abatem

ent
procedures

are
codified

in
the

C
ode

ofFederal
R

egulations
(23

C
FR

772).
T

he
proceduresare

described
in

the
follow

ing
sections.

N
oise

D
escrip

to
rs

N
oise

descriptors
are

used
to

describe
the

tim
e-varying

nature
o
fnoise.

T
he

L1
0

and
L

eq
noise

descriptors
are

used
in

the
abatem

ent
procedures.

T
he

form
er

is
the

noise
level

exceeded
10%

of
the

tim
e

in
the

noisiest
hour

ofthe
day.

T
he

latter
is

the
constant,

average
sound

level,
w

hich
over

a
period

oftim
e

contains
the

sam
e

am
ount

o
f

sound
energy

as
the

varying
levels

ofthe
traffic

noise.
T

he
L1
0

is
a

statistical
descriptor

thatis
easy

for
m

ost
people

to
determ

ine
and

understand.
W

hile
the

L
eq

descriptor
is

harder
for

inexperienced
people

to
understand,

it
has

the
advantages

over
L1
0

ofbeing
m

ore
reliable

for
low

-volum
e

roadw
ays

and
o

f perm
itting

noise
levels

from
different

sources
to

be
added

directly
to

one
another

for
inclusion

in
noise

analyses.
L

eq
for

typical
traffic

conditions
is

usually
about

3
dB

A
less

than
L1
0

for
the

sam
e

conditions.

Im
p
act

C
riteria

A
traffic

noise
im

pact
occurs

w
hen

either
of the

follow
ing

conditions
exist:

1.
T

he
projected

traffic
noise

levels
approach

or
exceed

the
noise

abatem
ent

criteria
(N

A
C

)
sh

o
w

n
in

I.h
]9

,o
r

(çS
p42C

2.
T

he
proj

tedfriiffic
noise

levels
substantially

exceed
the

existing
noise

levels
in

an
area.

T
here

is
no

m
andated

definition
for

w
hat

constitutes
a

substantial
increase

over
existing

noise
levels

in
an

area.
M

ost
State

highw
ay

agencies
use

either
a

10
dB

A
increase

or
a

15
dB

A
increase

in
noise

levels
to

define
a

“substantial
increase”

in
existing

noise
levels.

Several
State

highw
ay

agencies
use

a
sliding

scale
to

define
substantial

increase.
T

he
sliding

scale
com

bines
the

increase
in

noise
levels

w
ith

the
absolute

values
o

fthe
noise

levels,
allow

ing
for

a
greater

increase
at

low
er

absolute
levels

before
a

substantial
increase

occurs.

E
x
istin

g
A

ctiv
ities

T
he

location
of

existing
activities

in
the

vicinity
o
fvarious

study
alternatives

for
a

highw
ay

project
are

identified
by

individual
land

uses,
or

by
broad

categories
o

fland
use

for
w

hich
a

single
N

A
C

level
m

ay
apply.

In
som

e
cases,

lands
w

hich
are

undeveloped
at

the
tim

e
ofthe

project
m

ay
be

know
n

to
be

under
consideration

for
developm

ent
in

the
future.

Ifthis
is

the
case

and
definite

com
m

itm
ents

have
been

m
ade

to
develop

the
land,

then,
these

lands
are

treated
as

developed
and

the
highw

ay
noise

im
pacts

assessed
accordingly.

P
rim

ary
consideration

for
highw

ay
traffic

noise
analysis

is
norm

ally
given

to
exterior

areas
w

here
frequent

hum
an

use
occurs.

T
ype

11
T

ype
II

P
ro

jects

‘3,



T
he

F
H

W
A

regulation
m

akes
a

distinction
betw

een
projects

for
w

hich
noise

abatem
ent

is
considered

as
a

feature
in

a
new

or
expanded

highw
ay

and
those

for
w

hich
noise

abatem
ent

is
considered

as
a

retrofit
feature

on
an

existing
highw

ay.
T

he
form

er
are

defined
as

T
ype

I
projects,the

latter
as

T
ype

II.
For

T
ype

I
projects, the

consideration
of

noise
abatem

ent
as

part
of

the
highw

ay
construction

project
is

m
andatory

ifF
ederal-aid

funds
are

to
be

used
and

ifa
traffic

noise
im

pact
is

expected
to

occur.
T

ype
II

projects
are,

how
ever,

com
pletely

voluntary
on

the
parto

fthe
individual

States,
and

such
projects

com
pete

for
funds

w
ith

all
the

other
construction

needs
ofthe

States.
It

should
be

noted
thatthe

N
ational

H
ighw

ay
System

D
esignation

A
ct

o
f

1995
(N

H
S)

restricted
Federal

participation
in

T
ype

II
noise

barriers
to

those
projects

that
w

ere
approved

before
N

ovem
ber

28,
1995

or
are

proposed
along

lands
w

here
land

developm
ent

or
substantial

construction
predated

the
existence

o
fany

highw
ay.

N
oise

A
nalysis

A
nalysis

o
fthe

traffic
noise

im
pacts

expected
from

construction
ofa

highw
ay

involves
a

num
ber

oftechnical
steps.

T
he

traffic
noise

analysis
includes

the
follow

ing
for

each
alternative

under
detailed

study:

1.
identification

ofexisting
activities,

developed
lands,

and
undeveloped

lands
for

w
hich

developm
ent

is
planned,

designed
and

program
m

ed,
w

hich
m

ay
be

affected
by

traffic
noise

from
the

highw
ay;

2.
determ

ination
o
fexisting

noise
levels;

3.
prediction

oftraffic
noise

levels;
4.

determ
ination

o
ftraffic

noise
im

pacts;
and

5.
exam

ination
and

evaluation
o
falternative

noise
abatem

ent
m

easures
for

reducing
or

elim
inating

the
traffic

noise
im

pacts.

Ifpotential
traffic

noise
im

pacts
are

identified,
noise

abatem
ent

is
considered

and
im

plem
ented,

ifit
is

found
to

be
both

reasonable
and

feasible.
T

he
view

s
ofthe

im
pacted

residents
are

a
m

ajor
consideration

in
reaching

a
decision

on
the

reasonableness
ofabatem

ent
m

easures
to

be
provided.

W
hen

noise
abatem

ent
m

easures
are

being
considered,

every
reasonable

effort
is

m
ade

to
obtain

substantial
noise

reductions.
Substantial

noise
reductions

have
been

defined
by

State
highw

ay
agencies

to
typically

range
from

5
to

10
dB

A
.



S
ec

7
7

2
.1

9
C

o
n
stru

ctio
n

N
oise.

T
he

follow
ing

general
steps

are
to

be
perform

ed
for

all
T

ypes
I

and
II

projects:

a.
Identif’

land
uses

or
activities

w
hich

m
ay

be
affected

by
noise

from
construction

ofthe
project.

T
he

identification
is

to
be

perform
ed

during
the

project
developm

ent
studies.

b.
D

eterm
ine

the
m

easures
w

hich
are

needed
in

the
plans

and
specifications

to
m

inim
ize

or
elim

inate
adverse

construction
noise

im
pacts

to
the

com
m

unity.
T

his
determ

ination
shall

include
a

w
eighing

o
fthe

benefits
achieved

and
the

overall
adverse

social,
econom

ic
and

environm
ental

effects
and

the
costs

o
f the

abatem
ent

m
easures.

c.
Incorporate

the
needed

abatem
ent

m
easures

in
the

plans
and

specifications.

T
able

9
N

oise
A

batem
ent

C
riteria

(N
A

C
)

H
ourly

A
-W

eighted
S

ound
L

evel
-

decibels
(dB

A
)*

A
ctivity

C
ategory

L
eq(h)

L1
0

(
h

)
D

escription
ofA

ctivity
C

ategory
A

57
60

L
ands

on
w

hich
serenity

and
quiet

are
of

extraordinary
(E

xterior)
(E

xterior)
significance

and
serve

an
im

portant
public

need
and

w
here

the
preservation

ofthose
qualities

is
essential

ifthe
area

is
to

continue
to

serve
its

intended
purpose.

B
67

70
P

icnic
areas,

recreation
areas,

playgrounds,
active

sports
areas,

(E
xterior)

(E
xterior)

parks,
residences,

m
otels,

hotels,
schools,

churches,
libraries,

and
hospitals.

C
72

75
D

eveloped
lands,

properties,
or

activities
not

included
in

(E
xterior)

C
ategories

A
or

B
above.

D
-
-

U
ndeveloped

lands.
E

52
55

R
esidences,

m
otels,

hotels,
public

m
eeting

room
s,

schools,
(Interior)

(Interior)
churches,

libraries,
hospitals,

and
auditorium

s.

*
E

ither
L1
0

(
h
)

or
L

eq(h)
(but

not
both)

m
ay

be
used

on
a

project

U
pdated:

05/20/2.010
F

H
W

A
H

om
e

Feedback
P

rivacy
N

otice
F

H
W

AU
nited

States
D

epartm
ent

ofT
ransportation

-
F

ederal
H

ighw
ay

A
dm

inistration

c)
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U.S

O
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l?
fl0

d
of

F
ed

era’
H

ighw
ay

A
d
m

in
stratio

n

—
Je

t
aircraft

at
30G

m
altitude

S
earch

F
eed

b
ack

H
ig

h
w

ay
T

raffic
N

o
ise

FH
W

A
—

*
E

nvironm
ent—

.
N

oise
—

*
N

oise
B

arriers
—

.D
esion

C
onstruction

—

c
D

e
s
n

H
an

d
b
o
o
k

3.
c
o
u
stic

a
I

C
o
n
sid

eratio
n
s

M
easu

rem
en

t
For

m
ore

inform
ation,

please
contact:

T
his

section
d
escrib

es
the

acoustical
considerations

asso
ciated

w
ith

highw
ay

n
o
ise

barrier
design,

beginning
w

ith
a

N
d

i&
fttà

s&
d
iscu

ssio
n

on
the

fundam
entals

of
highw

ay
traffic

noise.
P

hone
202-366.3233

o
f

S
o

u
n

d
A

dam
A

lexander
P

hone:
202-366-1473

prim
arily

from
th

ree
d
iscrete

so
u

rces:
truck

exhaust
stacks,

vehicle
engines

and
tires

interacting
w

ith
the

pavem
ent.

T
h

ese
so

u
rces

each
produce

e
g
y

that,
in

turn,
tran

slates
into

tiny
R

eso
u
rce

C
en

ter
Ilh

w
.eo

O
cs

in
atm

ospheric
p
ressu

re
as

the
so

u
rces

m
ove

and
vibrate.

T
h
ese

sound
p

ressu
re

fluctuations
are

m
ost

com
m

only
ex

p
ressed

as
so

u
q

d
ssu

re
and

m
easu

red
in

units
of

m
icro

N
ew

tons
per

sq
u
are

m
eter

(I.JN
/m

2)
,

or
M

ary
Nm

R
ondinella

R
e
c
a
i
s

(pP
a).

T
ypical

so
u
n
d

p
ressu

re
am

plitudes
can

range
from

20
to

200
m

illion
pP

a.
B

ecau
se

of
this

w
ide

P
h
o
n
e:7

2
0
-9

6
3
-3

2
0
7

range,
sound

p
ressu

re
is

m
easu

red
on

a
logarithm

ic
scale

know
n

as
the

decibel
(dB

)
scale

O
n

this
scale

a
value

of
N

c
1

c
k

u
th

I
e

ev
d
If’L

.J
of

20
pP

a
and

co
rresp

o
n

d
s

to
the

threshold
of

hearing
for

m
ost

hum
ans.

A
value

of
140

dB
is

equal
to

an
S

P
L

of
200

m
illion

pP
a,

w
hich

is
the

threshold
of

pain
for

m
ost

P
hone:

720-963-3218
N

Q
e

W
ildlife

V
chaem

R
oberts

P
hone

404-562-3928
a

scale
relating

various
so

u
n
d
s

encountered
in

daily
life

and
their

approxim
ate

decibel
-.

.
-

values:
T

ire
P

av
em

en
t

N
o
ise

T
raffic

N
o

Training
T

hreshold
o
fPain

S
ite

M
ap

H
ighw

ay
traffic

at
30

R
esidential

are
a

at
m

t

T
o

ex
p
ress

a
sound&

#39;s
energy

or
sound

p
ressu

re
in

term
s

of
S

P
L

,
or

dB
,

the
follow

ing
equation

is
used:

S
P

L
=

1
0
*
lo

g
lo

(p
/p

ref)
2

dB

w
here:

p
is

the
so

u
n
d

p
ressu

re;
and

pref
is

the
reference

sound
p
ressu

re
of

20
pP

a

C
onversely,

sound
energy

is
related

to
S

P
L

as
follow

s:

(p
fp

refl
2

=

T
he

above
relationships

are
im

portant
in

understanding
the

w
ay

decibel
levels

are
com

bined,
i.e.,

added
or

subtracted.
T

hat
is.

b
ecau

se
decibels

are
ex

p
ressed

on
a

logarithm
ic

scale,
they

can
n
o
t

be
com

bined
by

sim
ple

addition.
For

exam
ple,

ifs
single

vehicle
p
ass.b

y
p
ro

d
u
ces

an
S

P
L

of
6
0
d
B

at
a

d
istan

ce
of

15
m

(50
ft)

from
a

roadw
ay,

tw
o

identical
vehicle

p
ass-b

y
s

w
ould

not
produce

an
S

P
L

of
120

dB
.

T
hey

w
ould,

in
fact,

produce
an

S
P

L
of

63
dB

.
T

o
com

bine
decibels,

they
m

ust
first

be
n

n
riv

erterltn
xnerrsi

th
p
n
ad

rleri
or

su
tran

fd
ax

an
n
rrirw

iatp
ann

-
-

reconverted
b
eck

to
decibels.

T
he

follow
ing

ta
b

T
o
p
.

<
<

<
P

rey
C

ontents
3

[
5

f’ioxt>0
•

lo
fl5

tH
IB

ti’
<

3/16/2011
9:09P

M

—
Q

uiet
restaurant

—
R

ustling
afleaves

.......JL
....}—

T
hreshold

of heanng

F
ig

u
re

5.
D

ecib
el

scale

(
.C

o
n
tacts

(d
B

)
140

-ti

9
075

50402
0
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T
able

approxim
ations

are
w

ithin
&

#177;1
dS

of
the

exact
value).

T
ab

le
1.

D
ecib

el
ad

d
itio

n
ap

p
ro

x
in

n
tio

n
.

W
h
en

tw
a

d
ecib

el
v

alu
es

d
iffer

by
M

d
to

h
ig

h
er

v
alu

e
(dB

)
E

x
an

p
le

(dB
)

O
to

l
3

5
0
+

5
1
=

5
4

2
to

3
2

6
2
+

6
5
=

6
7

4
to

9
1

6
5

i-7
1

=
7

2

lO
o
rm

o
re

0
5

5
+

6
5

=
6

5

T
he

above
talse

can
also

be
u
sed

to
approxim

ate
the

su
m

of
m

ore
than

tw
o

decibel
values

First,
rank

the
values

from
low

to
high,

then
add

the
values

tw
o

at
a

tim
e.

For
exam

ple.

=
(6

0
d
B

+
6
0
d
B

)
+

6
5
d
B

+
7

5
d

B
6
O

d
B

+
6
O

d
B

+
6
5
d
B

+
7
5

dB

=
6
3
d
B

+
6
5
d
B

+
7
5
d
B

=
(6

3
d
B

+
6
5
d
B

)
+

7
5
d
B

=
6
7
d
B

+
7
5
d
B

=
7
6
d
B

In
the

above
exam

ple,
the

exact
value

w
ould

be
com

puted
as

follow
s:

6
0

d
B

+
6

0
d

B
+

6
5
d
B

+
7
5
d
B

=
Q

*
lg

(10(60/1
0)

+
i
o
°

0
+
i
o

6
5
1
1
0

+
io(75/b0)j

=
7
5
.6

6
d
B

T
he

next
characteristic

of
sound

is
its

jp
lltu

cie,
or

loudness.
A

s
stated

earlier,
sound

so
u
rces

produce
sound

energy
that,

in
turn,

tran
slates

into
tiny

fluctuations
in

atm
ospheric

p
ressu

re
as

the
so

u
rces

m
ove

an
d

vibrate.
A

s
the

so
u

rces
m

ove
end

vibrate,
surrounding

atom
s,

or
m

olecules,
are

tem
porarily

displaced
from

their
norm

al
configurations

thus
form

ing
a

disturbance
that

m
oves

sw
ay

from
the

sound
so

u
rce

in
w

aves
that

pulsate
out

at
equal

intervals
For

sim
plicity,

the
outw

ard
propagating

w
av

es
can

be
approxim

ated
by

the
trigonom

etric
sine

function
(see

F
igure

6)
T

he
“height”

of
the

sine
w

ave
from

p
eak

to
peek

is
referred

to
as

its
am

plitude
T

he
length

betw
een

w
ave

repetitions
is

referred
to

as
the

vsevelenajh
(8,4955:).

T
he

am
plitude

determ
ines

the
strength,

or
loudness,

of
the

w
ave.

Finally,
another

characteristic
ot

so
u
n
d

is
its

fr49uency,
or

tonality,
m

easu
red

in
H

ertz
(H

z),
or

cycles
per

second.
F

requency
is

defined
as

the
ç

W
av

eIen
th

€i
num

ber
of

cycles
of

repetition
per

seco
n
d
,

o
rth

e
num

ber
of

/
.

w
avelengths

that
have

/
/

p
assed

b
y
e

stationary
paint

/
/

in
one

seco
n
d

/
/

/

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

/

A
n

plitL
ide

F
ig

u
re

6.
S

o
u

n
d

w
av

e
arrçlitu

d
e

an
d

w
av

elen
g
th

b
eet

hum
ane

can
h
esr

in
a

range
from

20
H

z
to

20,000
H

z.
H

ow
ever,

the
hum

an
ear

is
not

equally
sensitive

to
all

frequencies.
T

o
acco

u
n
t

for
this,

m
ost

trensportation-releted
noise,

including
highw

ay
traffic

noise,
is

m
easu

red
using

en
“A

-ew
kjhfed’

resp
o

n
se

netw
ork

A
-w

eighting
em

p
h

asd
es

so
u
n
d
s

betw
een

1
0
0
0

H
z

end
6,300

H
z,

and
d
e-em

p
h
asizes

so
u
n
d
s

above
end

below
that

range
to

sim
ulate

the
resp

o
n

se
of

the
hum

an
ear.

F
igure

7
p
resen

ts
the

A
-w

eighting
curve

as
a

function
of

frequency.
T

able
2

p
resen

ts
the

curve
in

tabular
form

for
one-third

octsve
bend

frequencies
trom

20
to

20,000
H

z.
S

ound
levels

m
easu

red
using

the
A

-w
eighting

netw
ork

are
ex

p
ressed

in
units

of

dB
(A

)

P
0
0
v
C

o
n
s
1
L

i
>

{

2
o

f1
5

3/16/2011
9:09P
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P-I

013C

T
ab

le
2.

F
req

u
en

cy
A

-sw
ig

h
tin

g
.

O
n
e-T

h
ird

O
ctav

e-B
an

d
R

esp
o

n
se,

re:
1000

O
n

e-T
h

ird
R

esp
o

n
se,

re:
1000

C
en

ter
F

req
u
en

cy
(H

z)
H

z
O

ctav
e-B

an
d

C
en

ter
H

z
F

req
u
en

cy
(H

z)

20
-50

5
800

-0.8

25
-44.7

1000
0.0

31.5
-39.4

1250
0.6

40
3

4
6

1600
1

0

50
-3

0
2

2000
1.2

63
-26.2

2500
1.3

80
2

2
5

3150
1

2

100
-191

4000
1.0

125
-161

5000
0.5

160
-13.4

-
—

-0
1

200
-10.9

8000
-1.1

250
-8.6

10000
-2.5

315
-6.6

12500
-4

3

400
-4

8
16000

-6.6

500
-3.2

20000
-9.3

630
-1

9

3.2
N

o
ise

D
escrip

to
rs

N
oise

descriptors
provide

a
m

ech
an

ism
for

describing
so

u
n
d

for
different

applications.
A

s
stated

previously,
sound

v
e
ls

m
easu

red
for

highw
ay

traffic
noise

u
se

an
A

-w
eighting

filter
to

m
ore

accurately
sim

ulate
the

resp
o
n
se

of
the

hum
an

ear.
A

n
4
-a

e
ig

te
d

sound
level

is
denoted

by
the

sym
bol,

LA
.

O
ther

noise
d
escrip

to
rs

include
the

m
axim

um
so

u
n
d

level
(M

X
FA

or
M

X
SA

denoted
by

the
sym

bol,
LA

Fm
x

or
th

e
eou/va/ent

so
u

n
d

/ev
e!

for
a

one-hour
period

(1
H

E
Q

,
denoted

by
the

sym
bol,

LA
eq1

h),
the

so
u

n
d

ex
p

o
su

re
/evel

(SE
L

,
denoted

by
the

sym
bol,

LA
E).

the
y
:L

4
rg

s
s
c
iIn

d
/e

v
e
/(D

N
L

,
denoted

by
the

sym
bol,

L
dn),

th
e

co’nm
unity

ro
se

va/entlevel
(C

N
E

L
,

denoted
by

the
sym

bol,
L

den),
and

the
ten-peccenfl/e

ex
ceaieri

so
u

n
d

level
(denoted

by
the

sym
bol.

L
10)

For
highw

ay
traffic

noise,
the

L
A

eq1h
are

m
ost

often
u
sed

to
d
escrib

e
continuous

so
u
n
d
s,

su
ch

as
relatively

d
en

se
highw

ay
traffic.

T
he

L
psrpjc

and
Lp,[

m
ay

be
u
sed

to
d
escrib

e
single

events,
su

ch
as

an
individual

vehicle
peas-by.

N
ote

that
the

LA
E

is
m

ore
com

m
only

u
sed

to
d
escrib

e
an

aircraft
overflight

T
he

b
in

and
the

L
den

m
ay

be
u
sed

to
describe

long-term
noise

environm
ents

(typically
24

hours
or

m
ore).

3.3
S

o
u

n
d

P
ro

p
ag

atio
n

C
ontents

jjj
N

ea>1

3
of

15
3/16/2011

9:09
Ply

20
50

103
230

539
1003

2303
5)031003023030

F
requency

(H
z)

F
ig

u
re

7.
F

re
q
u
e
n
c
y
A

-ig
h
tin

g
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T
he

sound
that

reach
es

a
recev

er
is

affected
by

m
any

factors.
T

h
ese

factors
in

clu
d
e:h

e’B

•
D

iverg,ftnce
(S

ection
f
l
;

•
!Q

Y
f2,cff90i

(S
ection

3
3
2
);

•
M

eteorological
e
ffe

c
ts

(S
e
c
fio

);
and

•
S

hielding
by

natural
and

m
an

-m
ad

e
structures,

e.g.,
trees

and
buildings

(S
ection

3.3.4).
N

ote:
S

hielding
by

m
an

-m
ad

e
noise

barriers
w

ill
be

d
iscu

ssed
separately

in
S

ecticn
3.4

3.3.1
D

iv
erg

en
ce.

D
ivergence

is
referred

to
as

the
spreading

of
sound

w
aves

from
a

sound
so

u
rce

in
a

free
held

environm
ent.

k
the

case
of

highw
ay

traffic
noise,

tw
o

types
of

divergence
are

com
m

on,
spherical

and
cylindrical.

S
pherical

divergence
is

that
w

hich
w

ould
o
ccu

r
for

sound
em

anating
from

a
point

so
u

rc
e.g

,
a

single
vehicle

p
ass-b

y
T

he
attenuation

of
sound

over
distance

due
to

spherical
spreading

is
illustrated

using
the

follow
ing

equation:

L2
=

L
i

+
2

O
tlo

g
io

(d
ild

2
)

dD
(A

)

w
here:

Li
is

the
sound

level
at

d
istan

ce
d
i;

and

L2
is

the
sound

level
at

d
istan

ce
d2

T
hus,

w
ith

this
eq

u
ated

,
itcan

be
sh

o
w

n
that

sound
levels

m
easu

red
from

a
point

so
u
rce

d
ecrease

at
a

rate
of

6
dB

(A
)

per
doubling

of
distance.

For
exam

ple,
ifthe

sound
level

from
a

paint
so

u
rce

at
15

m
w

as
g

dD
(A

),
at

30
m

it
w

ould
be

84
dD

(A
)

due
to

divergence,
i.e.,

90
+

20*loglo(15/30)

C
ylindrical

divergence
is

that
w

hich
w

ould
o
ccu

r
for

sound
em

anating
from

a
fine

source:
or

m
any

paint
so

u
rces

sufficiently
clo

se
to

be
effectively

co
n
sid

ered
as

a
line

source,
e.g.

a
continuous

stream
of

roadw
ay

traffic
T

he
attenuation

of
sound

over
d
istan

ce
due

to
cylindrical

spreading
is

illustrated
using

the
follow

ing
equabon:

L2
=

Li
+

dB
(A

)

W
ith

this
equation

itcan
be

show
n

that
so

u
n
d

levels
m

easu
red

from
a

line
so

u
rce

d
ecrease

at
a

rate
of

3
dB

(A
)

per
doubling

of
distance

For
essm

p
le,

ifthe
so

u
n
d

level
from

a
line

so
u
rce

at
15

m
w

as
90

dB
(A

).
at

30
m

itw
ould

be
87

dB
(A

)
d
u
e

to
divergence,

i.e.
90

+
lO

*
b

g
lo

(i5
1

3
0

)J&
’

1
9

3.3.2
G

ro
u

n
d

E
ffect.

G
round

effect
refers

to
the

ch
an

g
e

in
so

u
n
d

level,
either

positive
or

negative,
due

to
intervening

ground
betw

een
so

u
rce

and
receiver.

G
round

effect
is

a
relatively

com
plex

acoustic
phenom

enon,
w

hich
is

a
function

of
ground

ch
aracteristics,

source-to-receiver
geom

etry,
and

the
spectral

ch
aracteristics

of
the

so
u
rce

G
round

types
are

typically
ch

aracterized
as

acoustically
hard

or
acoustically

soft.
H

ard
ground

refers
to

any
highly

reflective
surface

in
w

hich
the

p
h
ase

of
the

sound
energy

is
essentially

preserved
upon

reflection;
exam

ples
include

w
ater,

asp
h
at,

and
concrete.

For
practical

highw
ay

applications,
m

easu
rem

en
ts

have
show

n
a

ito
2

dD
A

in
crease

for
the

first
and

seco
n
d

row
resid

en
ces

adjacent
to

the
highw

ay.
Soft

ground
refers

to
any

highly
absorptive

su
rface

in
w

hich
the

p
h
ase

of
the

sound
energy

is
changed

upon
reflection;

exam
ples

include
terrain

covered
w

ith
d
en

se
vegetation

or

freshly
fallen

e
n
o
w

.
1
9

h
e

acoustically
soft

ground
can

cau
se

a
significant

broadbend
attenuation

(except
at

low
frequencies).

A
com

m
only

u
sed

rule-of-thum
b

is
that:

(1)
for

propagation
over

hard
ground,

the
ground

effect
is

neglected;
and

(2)
for

propagation
over

acoustically
eoff

ground,
for

each
doubling

ot
d
istan

ce
the

soft
ground

effect
atten

u
ates

the
sound

p
ressu

re
level

at
the

recerver
by

an
additional

1.5
dO

jA
)

T
his

extra
attenuation

applies
to

only
incident

angles
of

20
d
eg

rees
or

less.
F

or
greater

angles,
the

ground
b
eco

m
es

a
good

reflector
and

can
be

co
n
sid

ered
acoustically

hard.
K

eep
in

m
ind

that
th

ese
relationshipa

are
quite

em
pirical

buttend
to

break
dow

n
for

d
istan

ces
greater

than
about

30.5
to

61
m

(100
to

200ff).
For

a
m

ore
detailed

d
iscu

ssio
n

of
ground

effects,
th

e
reader

is
directed

to
R

eferen
ces

20
and

21

3.3.3
A

tm
o
sp

h
eric

E
ffects.

A
tm

ospheric
effects

refer
to:

(1)
atm

ospheric
absorption,

i.e.,
the

sound
abeorption

by
air

and
w

ater
vapor;

(2)
atm

oepheric
refraction,

i.e.,
the

sound
refraction

cau
sed

by
tem

p
eratu

re
and

w
ind

gradients;
and

(3)
air

tu
rb

u
le

n
c
e
.

1
8

t
is

reco
m

m
en

d
ed

that
w

hen
atm

oapherice
are

of
potential

co
n
cern

,
high-precision

m
eteorological

m
easu

rem
en

t
equipm

ent
should

be
u
sed

to
record

continuous
tem

perature,
relative

hum
idity,

and
w

ind
data.

•
A

tm
ospheric

absorption:
A

tm
ospheric

absorption
ia

a
function

of
the

frequency
of

the
sound,

the
tem

perature,

the
hum

idity,
and

the
atm

ospheric
p
ressu

re
betw

een
the

so
u
rce

and
the

r
e
c
e
iv

e
r
.

2
2

and
ref

23
O

ver
d
istan

ces
g
reater

than
30

m
(100ff),

the
attenuation

due
to

atm
o
sp

h
eric

absorption
can

substantially
reduce

so
u
n
d

levele,
especially

at
high

frequencies
(above

5000
H

z).

•
A

tm
ospheric

refraction:
A

tm
ospheric

refraction
is

the
bending

of
sound

w
av

es
due

to
w

ind
and

tem
p
eratu

re
gradients.

N
ear-ground

w
ind

effects
are,

typically,
the

m
ost

substantial
contributor

to
eound

refraction.
U

pw
ind

conditions
tend

to
refract

sound
w

av
es

aw
ay

from
the

ground
resulting

in
a

d
ecrease

in
eound

levels
at

a
receiver,

C
onversely,

dow
nw

ind
conditions

tend
to

refrsct
so

u
n
d

w
svee

tow
ards

the
ground

resulting
in

an
in

crease
in

sound
levels

at
a

receiver.
S

tudies
have

show
n

m
easu

red
eound

levels
to

be
affected

by
up

to
7

dD
(A

)
as

a
result

of
w

ind
refraction

w
ithin

just
100

m
from

the
centerline

of
th

e
r
o

a
d

w
s
y

.
2

4
end

ref
25

t
is

generally
reco

m
m

en
d
ed

that
highw

ay
traffic

noise
m

easu
rem

en
ts

be
perform

ed
w

hen
the

recorded
w

ind
sp

eed
is

no
greater

than
5

m
Is

(ii
m

ph)
to

m
inim

ize
the

effects
of

w
ind

F
ufther,

m
easu

rem
en

ts
should

not
be

perform
ed

in
conditions

w
here

strong
w

inds
w

ith
sm

all
vector

co
m

p
o
n
en

ts
exist

in
the

direction
of

propagation.
R

ead
ers

m
ay

refer
to

R
eference

18
for

m
o:

—
.
—

F
1

F
1

F
’fl

E
’

F
_fl

[
h

i
<

L
2

3
4
0
f
l
j
N

e
J
{

4
o

f
15
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T
em

p
eratu

re
effects

can
also

contribute
to

sound
refraction.

D
uring

daytim
e

w
eather

conditions
w

hen
the

air
is

w
arm

er
clo

ser
to

the
ground

(tem
perature

d
ecreases

w
ith

height),
sound

w
aves

tend
to

refract
upw

ard
aw

ay
from

the
ground

(tem
perature

lapse).
T

his
m

ay
result

in
a

d
ecrease

in
sound

levels
at

a
receiver.

C
onversely,

w
hen

the
air

clo
se

to
the

ground
cools

during
nighttim

e
w

eath
er

conditions
(tem

perature
in

creases
w

ith
height),

sound
w

av
es

tend
to

refract
dow

nw
ard

tow
ards

the
ground

(tem
perature

inversion).
T

h
e

m
ay

result
in

an

in
crease

in
sound

levels
at

a
re

c
e
iv

e
r,n

d
2
6

G
enerally,

refraction
effects

due
to

tem
p
eratu

re
do

not
exert

a

substantial
influence

on
sound

levels
w

ithin
61

m
(200

ft)
of

the
ro

a
d

w
a
y

J
2

4

A
ir

turbulence.
A

lthough,
its

effects
on

sound
levels

are
m

ore
unpredictable

than
other

atm
ospheric

effects,
in

certain
cases

air
turbulence

has
show

n
an

even
g
reater

effect
on

noise
levels

than
atm

ospheric
refraction

w
ithin

122
m

(400
if)

from
a

ro
ad

w
ay

ierb
o

A
s

stated
earlier,

itis
generally

reco
m

m
en

d
ed

that
highw

ay
traffic

noise
m

easu
rem

en
ts

be
perform

ed
w

hen
the

recorded
w

ind
sp

eed
is

no
g
reater

than
5

m
Is

to
insure

m
inim

al
effects

of
w

ind.
F

urther:
m

easu
rem

en
ts

should
not

be
perform

ed
in

conditions
w

here
strong

w
inds

w
ith

sm
all

vector
co

m
p
o
n
en

ts
exist

in
the

direction
of

propegation.
R

ead
ers

m
ay

refer
to

R
eferen

ce
IS

for
m

ore
inform

ation
on

perform
ing

highw
ay-related

noise
m

easu
rem

en
ts.

3.3.4
S

h
ield

in
g

b
y

N
atu

ral
and

M
an-M

ade
S

tru
ctu

res.
lath

e
section.

shielding
by

structures,
su

ch
as

trees
and

buildings,
w

ill
he

d
iscu

ssed
.

T
he

am
ount

of
attenuation

provided
by

th
ese

stru
ctu

res
is

determ
ined

by
their

size
and

density,
and

the
frequencies

of
the

sound
levels

N
ote

that
shielding

by
noise

barriers
w

ill
be

d
iscu

ssed
seperately

in
S

scP
Q

cL
i

S
hielding

by
trees

and
other

su
ch

vegetation
typically

only
have

an
“out

of
sight,

out
of

m
ind”

effect
T

hat
is,

the
perception

of
highw

ay
traffic

noise
im

pact
tends

to
d
ecrease

w
hen

vegetation
blocks

the
u
irie-cfjg

h
f

to
nearby

residents
(i.e.,

“out
of

sight,
out

of
m

ind’).
H

ow
ever,

for
vegetation

to
provide

a
substantial,

or
even

noticeable,
noise

reduction,
the

vegetation
area

m
ust

h
eat

least
5

m
(1511)

in
height,

30
m

(100ff)
w

ide
and

d
en

se
enough

to
com

pletely
o
b
stru

ct
the

line-of-sight
hetw

een
the

so
u
rce

and
the

receiver
T

his
size

of
vegetation

area
m

ay
provide

up
to

5
dB

(A
)

of
noise

reduction.
T

aller,
w

ider,
and

d
en

ser
areas

of
vegetation

m
ay

provide
even

g
reater

noise

reduction.
T

he
m

axim
um

reduction
that

can
he

achieved
is

approxim
ately

10
d
B

(A
).

5
and

ret2
3

S
hielding

by
a

building
is

sim
ilar

to
the

shielding
effects

of
a

short
(lengthw

ise)
barrier.

B
uilding

row
s

can
act

as
longer

herders
keeping

in
m

ind
that

the
gape

betw
een

buildings
w

ill
leak

sound
through

to
the

receiver.
G

enerally,
assu

m
in

g
an

at-g
fy

d
e

building
row

w
ith

a
building-to-gap

ratio
of

40
percent

to
60

percent,
the

noise
reduction

due
to

this
row

is
approxim

ately
3

dB
(A

).
F

urther,
for

each
additional

building
row

,
another

1.5
dB

(A
)

noise
reduction

m
ay

b
e

considered
typical.

‘
‘

and
ret2

7
For

situations
w

here
the

buildings
in

s
building

row
occupe

less
than

20
percent

of
the

row
area,

u
n
less

th
e

receiver
is

directly
behind

a
building,

m
inim

al,
or

no,
attenuation

should
he

assu
m

ed
For

situations
w

here
th

e
buildings

in
a

building
row

occupy
greater

th
an

50
percent

of
the

row
area,

itm
ay

he
assu

m
ed

that
the

leakage
of

sound
due

to
gape

is
m

inim
al.

In
this

case,
noise

attenuation
m

ay
b

e
determ

ined
by

treating
the

building
row

as
s

noise
barrier,

w
hich

is
d
iscu

ssed
in

S
ection

3.4

3.4
N

o
ise

B
arrier

B
asics

A
s

show
n

in
F

igure
8,

noise
barriers

reduce
the

sound
w

hich
en

ters
a

com
m

unity
from

a
busy

highw
ay

by
either

absorbing
it(see

S
ection

3
4
1
),

transm
itting

it
(see

S
ection

3
4
.2

),
reflecting

itback
acro

ss
the

highw
ay

(see
S

ection
,

or
forcing

itto
take

a
longer

peth.
T

his
longer

peth
is

referred
to

as
the

diffracted
path.

Z
o

n
e

T
n

a
sio

s
Z

om
e

D
iFFracted

P
athR

e
c
e
le

r

L
N

o
e
B

n

F
igure

8.
B

arrier
absorption,

tran
srrissio

n
,

reflection,
and

diffraction

D
iffraction,

or
the

bending
of

sound
w

av
es

around
an

obstacle,
can

occur
both

at
the

top
of

the
herder

and
around

the
ends.

T
his

bending
o
ccu

rs
m

uch
like

other
w

ave
phenom

ena,
su

ch
as

light
and

w
ater

w
aves.

D
ue

to
the

nature
of

sound
w

aves,
diffraction

d
o
es

not
bend

all
frequencies

uniform
ly.

H
igher

freq
u
en

cies
(shorter

w
avelengths)

are
diffracted

to
a

lesser
degree;

w
hile

low
er

frequencies
(longer

w
avelengths)

are
diffracted

d
eep

er
into

the
‘S

hadow
”

zo
n
e

behind
the

barrier.
A

s
a

result,
a

herder
is,

<
P

rey
C

ontents
3
i

[JJ
[7J iI[J

RU
[ii]

N
ex
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i.
A

c
o
u
su

c
a
l

C
o
n
siU

eratio
n
s

-
D

esign
-

D
esign

C
onstruction

-
N

oise
B

a...
h

ttp
://w

w
w

.fliw
a.d

o
tg

o
v
/en

v
iro

n
n

ise/iiise_
b
arriers/d

esig
n

_
co

n

num
ber

and
thus,

barrier
attenuation

in
creases,

lth
e

frequency
in

creases,
barrier

attenuation
in

creases
as

w
ell.

F
igure

11
sh

o
w

s
the

relationship
betw

een
barrier

attenuation
and

F
resnel

N
um

ber
for

a
frequency

of
550

H
z.

A
550

H
z

frequency
is

co
n
sid

ered
fairly

representative
for

com
puting

barrier
attenuation

of
highw

ay
traffic

n
o

is
e
.n

d

I
I

_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_

_
_
_

_
_

I

_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_

_
_

_
_

_
_
_
_
_
_
_
_

_
_

_
_
_

_
_

-iz

•ae

.
l
t
_

_
_

_
_

_
_

_

•10
—

‘

-
-

0
-
_
_
_
_
_
_
_

-1
-0.1

f
5

0.01
0.1

1
10

1
0

F
resjw

lN
u
,n

b
ex

F
ig

u
re

11.
B

arrier
atten

u
atio

n
v
e
rsu

s
F

resn
el

N
u
n
te

r

3.4.1
B

arrier
A

b
so

rp
tio

n
.

T
he

am
ount

of
incident

sound
that

a
barrier

ab
so

rb
s

is
typically

ex
p

ressed
in

term
s

of
its

N
oise

R
eduction

C
oefficient

(N
R

C
)

N
R

C
is

defined
as

the
arithm

etic
average

of
the

S
abine

absorption
coeff!p

tS
&

#
9

4
5

;
s
a
b

,
a
t

250
H

z,
500

H
z,

1000
H

z,
and

2000
H

z:

N
R

C
=

&
#188;

&
#215,

(&
#945;250

+
&

#945.500
+

&
#945;iocjo

±
&

#945;2000)

N
R

C
values

can
range

from
zero

to
one;

w
here

zero
indicates

the
barrier

w
ill

reflect
all

the
sound

incident
upon

it
(see

also
Section

3
5
4
),

and
one

indicates
the

barrier
w

ill
ab

so
rb

allthe
so

u
n
d

incident
upon

it.
A

typical
N

R
C

for
an

absorptive
barrier

ran
g
es

from
0.6

toO
9

M
easurem

ents
to

determ
ine

the
&

#
O

4S
;
5

b
of

a
barrier

facad
e

should
be

m
ade

in
acco

rd
an

ce
w

ith
the

A
ST

M
R

eco
m

m
en

d
ed

P
ractice

C
384

(Im
pedance

T
ube

M
ethod)

or
C

423
(R

everberation
R

oom
M

ethod)
T

he
Im

pedance
T

ubs
M

ethod
can

be
u

sed
to

m
easu

re
the

sound
absorption

of
norm

al
incidentsoundon

a
sm

all
sam

p
le

of
a

m
aterial.

ref.15
and

ref
30

T
he

R
everberation

R
oom

M
ethod

(see
F

igure
l2

)
0
2
)

is
u
sed

to
m

easu
re

the
sound

absorption
ofrandom

L
ncident

so
u
n
d

on
a

larger
sam

p
le

of
a

m
aterial.

M
est

barrier
m

anufacturers
prefer

to
u
se

the
R

everberation
R

oom
M

ethod
b

ecau
se

of
its

lack
of

constraints
on

sam
p
le

size.
H

ow
ever,

for
this

M
ethod,

the
sam

p
le

size
ch

o
sen

and
m

ethod
an

d
angle

of
m

ounting
m

ay
have

substantial
effects

on
the

determ
ined

absorption
coefficients.

T
h

ese
co

n
cern

s
are

further
ad

d
ressed

in
R

eferen
ce

31.

3
4

.2
B

arrier
S

o
u

n
d

T
ran

sn
issio

n
.

T
he

a
m

o
u

n
t

o
f

incident
sound

that
a

barrier
transm

its
can

be
d
escrib

ed
t’

its
so

u
n
d

T
ransm

ission
L

oss
(TL).

M
easurem

ents
to

determ
ine

a
barrier&

#39;s
T

L
should

be
m

ade
in

acco
rd

an
ce

w
ith

A
ST

M
R

eco
m

m
en

d
ed

P
ractice

E4l3.8
7

.
n

d
i

6
T

L
is

determ
ined

as
foliow

s:

T
L

=
1

0
1

o
g

1
0

[
l
O

t
L

&
iO

)
/1
0

(S
P

L
rI1

O
)]

dB
(A

)

w
here:

S
P

L
s

is
the

sound
p
ressu

re
level

(see
S

ection
3

1
)

on
the

so
u
rce

side
of

th
e

barrier;
and

S
P

L
r

is
the

sound
p

ressu
re

level
on

the
receivei

N
ext

>

F
ig

u
re

12.
B

arrier
ab

so
rp

tio
n
:

R
ev

erb
eratio

n
R

o
o
m

M
eth

o
d

photo
#2553

7
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For
highw

ay
noise

barriers,
any

sound
that

is
transm

itted
through

the
barrier

csn
be

effectively
neglected

sin
ce

it w
ill

be
at

su
ch

a
low

level
relative

to
the

diffracted
sound,

i.e.,
the

sound
transm

itted
w

ill
typically

be
at

least
20

dB
(A

)
below

that
w

hich
is

diffracted.
T

hat
is,

ifa
sound

level
of

100
dB

(A
)

is
incident

upon
a

barrier
and

only
1

dB
(A

)
is

transm
itted.

i.e,
1

p
ercen

t
of

the
incident

sound&
#3g:s

energy,
then

a
T

L
of

20
dB

(A
)

is
achieved.

A
s

a
rule

of
thum

b,
any

m
aterial

w
eighing

20
k
g
/rn
2

(4
lb

s&
)

or
m

ore
has

a
tran

sm
issio

n
loss

of
at

least
20

dB
(A

).
S

uch
m

aterial
viould

be
ad

eq
u
ate

for
a

noise
reduction

of
at

least
10

dB
(A

)
due

to
diffraction

N
ote

that
a

w
eight

of
20

k
g
/m
2

(4
lb

s/if
2)

can
be

ahained
by

lighter
and

tH
icker,

or
heavier

and
thinner

m
aterials

T
he

g
reater

the
density

of
the

m
aterial,

the
thinner

the
m

aterial
m

ay
be.

T
L

also
d
ep

en
d
s

on
the

stiffness
of

the
barrier

m
aterial

and
frequency

of

the
scu

rce. ref
15

In
m

ost
cases,

the
m

axim
um

noise
reduction

that
can

be
achieved

by
a

barrier
is

20
dB

(A
)

for
thin

w
alls

and
23

dB
(A

)
for

berm
s.

T
herefore,

a
m

aterial
that

has
a

TL
of

at
least

25
dB

(A
)

or
greater

is
desired

and
w

ould
alw

ays
be

ad
eq

u
ate

for
a

noise
barrier.

T
he

follow
ing

table
gives

approxim
ate

TL
values

for
so

m
e

com
m

on
m

aterials,
tested

for
typical

A
-w

eighted
highw

ay
traffic

frequency
spectra.

T
hey

m
ay

be
u

sed
as

a
rough

guide
in

aco
u
stical

design
of

noise
barriers.

F
or

accu
rate

values,
consult

m
aterial

teat
reports

by
accredited

laboratories.

T
ab

le
3.

A
p

p
ro

x
irm

te
so

u
n
d

tra
n
sn

issio
n

lo
ss

v
alu

es
for

c
o

n
rv

n
n

tterials.

M
aterial

T
h
ick

n
ess

W
eig

h
t

T
ran

an
issio

n
rim

k
g

(m
2

L
o
ss

(dB
(A

))
(in

ch
es)

(lb
sii’r)

C
o
n
crete

B
lock,

200m
m

x
200m

m
x

405
(8”

x
8”

x
16’)

light
200m

m
(8’)

151
(31)

34
w

eight

D
en

se
C

o
n
crete

100m
m

(4”)
244

(50)
40

Light
C

o
n
crete

150m
m

(6’)
244(50)

3g

L
ight

C
o
n
crete

100m
m

(4’)
161

(33)
36

S
teel,

1
8
g
a

1.27m
m

1
0
(2

.0
0
)

25
(.0.050”)

S
teel,

20
ga

0.gsm
m

7.3
(1.50)

22
(0.0375”)

S
teel,

22
ga

0.7gm
m

6.1
(1.25)

20
(0.031

2”)

S
teel,

2
4

g
a

0.64m
m

4.9
(1.00)

18
(0.025”)

A
lum

inum
,

S
h
eet

1.59m
m

4
4

(0
.9

23
(0.0625’)

A
lum

inum
,

S
h
eet

3.18m
m

8.8
(1.8)

25
(0.125”)

A
lum

inum
,

S
h
eet

6.35m
m

17.1(3.5)
27

(0.25”)

W
ood,

Fir
12m

m
8.3

(1.7)
18

(C
S

’)

W
ood,

Fir
25m

m
(1.0”)

16.1(3.3)
21

W
ood,

Fir
50m

m
(2.17’)

32.7
(6.7)

24

P
lyaood

12m
m

(0.5”)
8.3

(1.7)
20

Plyw
ood

25m
m

(1
0’)

161(3.3)
23

C
lass,

Safety
3.18m

m
7.8

(1.6)
22

(0.125”)

Plexiglass
6m

m
(0.25”)

7
3

(1
.5

)
22

T
he

above
fable

assu
m

es
no

openings
or

gaps
in

the
barrier

m
aterial.

S
om

e
m

aterials,
such

as
w

ood,
how

ever,
are

prone
to

develop
openings

or
gape

due
to

shrinkage,
w

arping,
aplihing,

or
w

eathering
T

reatm
en

ts
to

reduce/elim
inate

noise
leakage

for
w

ood
barrier

sy
stem

s
are

d
iscu

ssed
in

Section
5
4
1

N
oise

leakage
due

to
possible

g
ap

s
in

the
horizontal

joints
betw

een
p
an

els
in

a
peat

and
penal

“stacked
panef’

barrier
sy

stem
(see

S
ection

4
1
.2

1)
should

also
be

given
careful

consideration
Finally,

ao
m

e
barrier

ayatem
a

are
d
esig

n
ed

w
ith

sm
all

openings
at

th
e

b
ase

of
the

barrier
to

carry
w

ater,
w

hich
w

ould
otherw

ise
pond

on
one

aide
of

the
barrier,

through
the

barrier.
T

w
o

im
pertant

consideration
asso

ciated
w

ith
th

ese
openings

are:
(1)

E
naure

that
the

opening
ia

sm
all

Itha
effect

of
a

continuous

gap
of

up
to

2
0
cm

(7.8
in)

at
the

b
ase

of
a

noiae
barrier

is
usually

w
ithin

1
dB

(A
)J,

and
(2)

E
n
su

re
that

proper
protection

in
th

e
form

of
g
rates

or
bars

is
provktH

in
r,,o

+
,ir’f

o
n
f
n
,

P
,

c
m

o
ii

n
i
m

,
i

fr’,a
to

c
m

&
i

rin
n
c

o
tr’

1
f
lr

,,,n
,n

o

considerations
are

also
d

iscu
ssed

in
S

ection
7

[b’ntentsnJ11
JJJ
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should
be

noted
that

th
ere

are
other

ratings
used

to
ex

p
ress

a
m

aterial&
#39;s

sound
tran

sm
issio

n
characteristics.

O
ne

rating
in

com
m

on
use

is
the

S
ound

T
ransm

ission
C

lass
(S

T
C

).
S

T
O

is
a

single-num
ber

rating
derived

by
fitting

a
referen

ce
rating

curve
to

the
TL

values
m

easu
red

for
the

one-third
octave

frequency
bands

betw
een

125
H

z
and

4000
H

z.
T

he
reference

rating
curve

is
fitted

to
the

T
L

values
su

ch
thatth

e
su

m
of

deficiencies
(T

L
values

less
th

an
the

reference
rating

curve),
d
o
es

not
exceed

32
dB

,
and

no
single

deficiency
is

g
reater

than
8

dB
.

T
he

S
T

C
value

is
the

TL
value

of
the

reference
contour

at
500

I-ic.
T

he
disadvantage

to
using

the
S

T
C

rating
sch

em
e

is
that

itis
designed

to
rate

noise
reductions

in
frequencies

of
norm

al
sp

eech
an

d
office

areas,
and

not
for

the
low

er
frequencies

of
highw

ay
traffic

noise.
For

freq
u
en

cies
of

traffic
noise,

the
S

T
C

is
typically

5
to

10
dB

(A
)

g
reater

than
the

T
L

and,
thus,

should
only

be
u
sed

as
rough

gukie.

3.5
B

arrier-D
esig

n
A

co
u
stical

C
o
n
sid

eratio
n
s

T
his

section
d
escrib

es
the

various
acoustical

considerations
involved

in
actual

noise
barrier

design.
N

on-
acoustical

design
considerations

w
ilt

be
d
iscu

ssed
in

S
ections

4
to

13).
T

he
acoustical

considerations
include:

B
arrier

design
goals

and
insertion

lo
ss(S

e
c
fio

n
3

j);

B
arrier

length
(S

ectid
n

3
s2

);

W
all

v
ersu

s
berm

(S
ectio

n
3
5
3
);

R
eflective

v
ersu

s
abeorptive

(S
ect/on

3
5
4
);

O
ther

m
iscellaneous

design
considerations

(S
ection

3
5

5
).

3.5.1
B

arrier
D

esig
n

G
o
als

an
d

In
sertio

n
L

o
ss.

T
he

first
step

in
barrier

design
is

to
establish

the
design

goals.
D

esign
goals

m
ay

not
be

lim
ited

sim
ply

to
noise

reduction
at

receivers,
but

m
ay

also
include

other
considerations

of
safety

and
m

aintenance
as

w
ell.

T
h
eae

other
considerations

are
d
iscu

ssed
later

in
S

ections
4

through
13.

In
this

section,
the

acoustical
design

goals
of

noise
reduction

w
ill

be
d

iscu
ssed

.
A

coustical
design

goals
are

usually
referred

to
in

term
s

of
barrier

Insertion
L

oss
(IL).

IL
is

defined
as

the
sound

level
at

a
given

receiver
before

the
construction

of
a

barrier
m

inus
the

sound
level

at
the

sam
e

receiver
after

the
construction

of
the

barrier,
T

he
construction

of
a

noise
barrier

usually
results

in
a

partial
loss

of
soft-ground

attenuation.
T

his
a

due
to

the
barrier

forcing
the

sound
to

take
a

higher
path

relative
to

the
ground

plane.
T

herefore,
barrier

I
is

the
net

effect
of

barrier
diffraction,

com
bIned

w
ith

this
partial

loss
of

soft-ground
attenuation.

T
ypically,

a
5-dB

(A
)

IL
can

be
ex

p
ected

for
receivers

w
h
o
se

line-of-sight
to

the
roadw

ay
is

just
blocked

by
the

barrier.
A

general
rule-of-thum

b
is

that
each

additional
1

m
of

barrier
height

abeve
line-of-sight

blockage
w

ill
provide

abeut
1.5

dB
(A

)
of

additional
attenuation

(aee
F

igure
13).

“E
achA

dthtionai
jim

im
H

eig
h

tl.5
clB

(A
)

4’
A

dditional
A

ttenuation”

1’
L

ine
of

S
ight

U
E

C
B

lockage
=

dB
(A

)
R

eceiver

N
oise

B
a
n
ie

r

F
ig

u
re

13.
L

in
e-o

f-sig
h

t

P
roperly-designed

noise
barriers

should
attain

an
IL

approaching
10

dB
(A

),
w

hich
is

equivalent
to

a
perceived

halving
in

loudness
for

the
first

row
of

h
o
m

es
direcfly

behind
the

barrier.
For

th
o
se

resid
en

ts
not

directly
behind

the
barrier,

a
noise

reduction
of

3
to

5
dB

(A
)

can
typically

be
provided,

w
hich

is
just

slightly
perceptible

to
the

hum
an

ear.
T

able
4

sh
o
w

s
the

relationship
betw

een
barrier

IL
an

d
design

feasib
ility

ft’l

T
ab

le
4.

R
elatio

n
sh

ip
b
etsw

en
b
arrier

in
sertio

n
lo

ss
an

d
d
esig

n
feasib

ility
.

B
arrier

In
sertio

n
D

esig
n

F
easib

ility
R

ed
u

ctio
n

in
S

o
u
n
d

R
elativ

e
R

ed
u
ctio

n
in

L
o

ss
E

n
erg

y
L

o
u
d
n
ess

5
dB

(A
)

S
im

ple
68%

R
eadily

perceptible

10
dB

(A
)

A
ttainable

O
n
O

/.
i’.

_
_

_
_
_
_

_
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con.,

co
m

p
ared

w
ith

the
low

er
frequencies

(see
Figure

9
)J

1
8

-7,•:f

N
oi.ae

B
sx

á
e
i

F
igure

9.
B

arrier
diffraction

A
n

im
portant

aspect
of

diffraction
is

the
path

length
difference

(&
#948;)

betw
een

the
diffracted

path
from

so
u

rce
over

the
top

of
the

barrier
to

the
receiver,

and
the

direct
path

from
so

u
rce

to
receiver

as
f

the
barrier

w
ere

not
present

(see
Figure

10).

N
c

C
is

e
1

C
ise

2
:

L
in

e
o

f
sig

h
t
s

ID
n
ier

P
ath

en
g

i]t
d

ifse
n

c
e

(6)
L

in
e

o
f

sig
h
t

is
h

ig
h
er

tltin
d

iffra
c
ü

o
ia

p
o

in
t

i+
b
-c

tk
u
td

iffriio
x
p
o

in
t

F
igure

10.
P

ath
length

d
ifferen

ce

T
he

path
length

difference
is

u
sed

to
com

pute
the

F
resnef

N
u

m
b

(N
g),

w
hich

is
a

d
im

en
sio

n
less

value
u
sed

in
predicting

the
attenuation

provided
by

a
noise

barrier
positioned

betw
een

a
so

u
rce

and
a

receiver.
T

he
F

resnel
N

um
ber

is
com

puted
as

follow
s

=
&

#1
77;2(&

#948;gt&
#955;)

=
&

#1
77;2(f

&
#948;o

Ic)

w
here

N
O

is
the

F
resnel

N
um

ber
determ

ined
along

the
path

defined
by

a
particular

source-barrier-receiver
geom

etry;

&
#177,

is
positive

in
the

case
w

here
the

line
of

sight
betw

een
the

so
u
rce

and
receiver

is
low

er
than

the
diffraction

point
and

negative
w

hen
the

line
of

sight
is

higher
than

the
diffraction

point
(see

F
igure

1 Q
);be28

&
#948;Q

is
the

path
length

difference
determ

ined
along

the
path

defined
by

a
particular

source-barrier-receiver
geom

etry;

&
#955:

is
the

w
avelength

of
the

sound
radiated

by
the

so
u
rce,

is
the

frequency
of

the
sound

radiated
by

the
so

u
rce:

and

c
is

the
sp

eed
of

sound.

N
ote

the
relationship

betw
een

the
variables

in
lb

E1L1
L1L1Li1

I

6
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A
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co

n
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15
dB

(A
)

V
ery

difficult

20
dB

(A
)

F’iearly
Im

possible

3.5.2
B

arrier
L

en
g
th

.
N

oise
barriers

should
be

tall
enough

and
long

enough
so

that
only

a
sm

all
portion

of
sound

diffracts
around

the
edges.

a
barrier

is
not

long
enough,

d
e
q
d
a
tro

n
s

in
barrier

perform
ance

of
u
p
to

5
dB

(A
)

less
than

the
barrier&

#39,s
design

noise
reduction

m
ay

be
seen

for
th

o
se

receivers
near

the
barrier

ends.
A

rule-of-thum
b

is
that

a
barrier

should
be

long
enough

su
ch

that
the

distance
betw

een
a

receiver
and

a
barrier

end
is

at
least

four
tim

es
the

perpendicular
d
istan

ce
from

the
recew

er
to

the
barrier

along
a

line
draw

n
betw

een
the

receiver
and

the
roadw

ay
(see

Figure
14).

A
nother

w
ay

of
looking

at
this

rule
is

that
the

angle
su

b
ten

d
ed

from
the

receiver
to

a
barrier

end
should

be
at

least
80

d
eg

rees,
as

m
easu

red
from

the
perpendicular

line
from

the
receiver

to
the

roadw
ay.

R
o
id

w
u

y

S
o
m

etim
es

due
to

the
com

m
unity

and
roadw

ay
geom

etry,
there

is
not

enough
available

area
to

en
su

re
a

proper-length
barrier.

In
th

o
se

cases,
highw

ay
barrier

designers
m

ay
decide

to
co

n
stru

ct
the

barrier
w

ith
the

en
d
s

curved
irrw

ard
tow

ards
the

com
m

unity
(see

F
igure

15).

N
o

ise-S
en

sitiv
e

R
eceiv

ers

F
ig

u
re

15.
B

arrier
cu

rv
ed

inw
ard

to
w

ard
s

th
e

c
o
n
n
ijn

ity
photo

#2617

3.5.3
W

aIl
V

ersu
s

B
erm

.
H

ighw
ay

noise
barriers

are
typically

ch
aracterized

as
a

w
all,

a
berm

,
or

a
com

bination
of

the
tw

o
(see

Figure
16).

T
here

are
ad

v
an

tag
es

an
d

d
isad

v
an

tag
es

to
each

type.
T

he
considerations

that
are

exam
ined

in
deciding

w
hether

to
build

a
w

all
or

a
berm

,
include

available
area,

m
aterials,

co
sts,

aesth
etics,

and
com

m
unity

co
n
cern

s.
A

coustically,
for

a
given

site
geom

etry
and

com
parable

barrier
height

and
length,

a
berm

barrier
w

ill
typically

provide
an

extra
ito

3
dB

(A
)

of
attenuation.

S
everal

factors
contribute

to
this

increase.
First,

the
flattop

of
a

berm
diffracts

the
sound

w
aves

tw
ice,

resulting
in

a
longer

path-length
difference,

a
larger

F
resnel

num
ber,

and,
thus,

m
ore

attenuation.
S

econd,
the

surface
of

a
berm

is,
essentially,

g
rass-co

v
ered

aco
u
stcally

soft
earth

w
ith

sid
e

slo
p
es

clo
ser

to
the

sound
path,

w
hich

provides
additional

attenuation.
H

ow
ever,

b
ecau

se
a

berm
is

w
ider

than
a

w
all

(thus,
requiring

m
ore

land
than

a
w

all
w

hen
constructed)

and
b

ecau
se

the
ito

‘
H

R
(f,

t
j
i

,i$
tr,

,tin
j
t

r
,r

,,r
,tih

i
t,

t
h

hum
an

ear,
a

berm
’s

acoustical
advantage

doer
[] ri

r<
P

IV
C

ontent[fi[ii1
[[j [TI[][] []

[iii[]
N

ext

97%

99%

O
ne-third

as
b

u
d

O
ne-fourth

as
loud

I’
A

N
u
i.

‘
i
-
-
.

r)

—
ID

—
.

$
(
:l’

.
.

‘ID

F
ig

u
re
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B

arrier
len

g
th
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F

_
r
s

10
of

15
3/16/2011

9:09
P

I



3.A
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esign-
D

esign
C

onstruction-N
oise

Ba,..
lttp://w

w
w

.thw
a.dotv/envlrom

m
zt/ztise/ztise_bsrrlers/design_con..

W
z
U

B
m

rr

[1

B
s
B

s
r

/
C

o
m

b
in

sa
rn

B
a
n
n

V
F

igure
16.W

aIl,
berm

and
co

n
tin

atio
n

noise
barriers

3.5.4
R

eflective
V

ersus
A

bsorptive.
A

barrier
w

ithout
any

added
absorptive

treatm
en

t
is

by
default

reflective
(see

also
Section

3.4
1).

A
reflective

barrier
on

one
side

of
the

roadw
ay

oan
result

in
so

m
e

so
u
n
d

energy
being

reflected
back

acro
ss

the
roadw

ay
to

receivers
on

the
opposite

sid
e

(see
F

igure
17).

is
a

com
m

on
phenom

enon
for

residents
to

perceive
a

difference
in

so
u
n
d

after
a

barrier
is

installed
on

the
opposite

side
of

a
roadw

ay.
A

lthough
theory

indicates
g
reater

in
creases

for
a

single
reflection,

practical
highw

ay
m

easu
rem

en
ts

com
m

only
show

not
greater

than
a

ito
2

dB
(A

)
in

crease
in

sound
levels

due
to

the
sound

reflected
off

the
opposing

barrier.
W

hile
this

in
crease

m
ay

not
be

readily
perceptible,

residents
on

the
opposite

side
of

the
roadw

ay
m

ay
perceive

a
change

in
the

quality
ot the

sound;
the

signature
ofthe

reflected
so

u
n

d
m

ay
differ

trom
that

ot
the

so
u

rce
due

to
a

ch
an

g
e

in
frequency

content
upon

reflection.

R
efcred

N
cdse

R
e
c
e
iv

e
r

.

N
o

ise
B

a
n
ie

r
R

o
a
d
w

a
y

F
igure

17.
R

eflective
noise

p
ath

s
due

to
a

single
barrier

P
arallel

barriers
are

tw
o

barriers
w

hich
face

each
other

on
opposite

sid
es

of
a

roadw
ay

(see
F

igure
18).

S
ound

reflected
betw

een
reflective

parallel
barriers

m
ay

cau
se

degradations
in

each
barrier&

#ag;s
perform

ance
due

to
m

ultiple
reflections

that
diffract

over
the

individual
barriers

T
h

ese
degradations

m
ay

be
from

2
to

as
m

uch
as

6
dB

(A
)

(see
F

igure
1g

)b
f1

9
T

hat
is,

a
single

barrier
w

th
an

insertion
loss

of
10

dB
(A

)
m

ay
only

realize
an

effective
reduction

of
4

to
8

dB
(A

)
if

another
barrier

is
placed

parallel
to

to
n

the
o

p
p

o
ste

side
of

the
highw

ay
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P

arallel
noise

b
arriers

photo
#2968

T
he

problem
s

cau
sed

by
both

single
and

parallel
barriers

can
be

m
inim

ized
using

one
or

a
com

bination
of

the
follow

ing
three

m
e
th

o
d
s
:

1
9

F
or

parallel
barriers

en
su

re
that

the
d
istan

ce
betw

een
the

tw
o

barriers
is

at
least

10
tim

es
their

average
height.

A
101

w
idth-to-height

(w
iN

)
ratio

w
ill

result
in

an
im

perceptible
degradation

in
perform

ance.
le

recent
studies,

it
w

as
determ

ined
that

as
the

w
/h

rstio
in

creases,
the

insertion
loss

degradation
d
e
c
re

a
s
e
s
ie

t
2

4
and

ret
33

T
his

d
ecrease

can
be

attributed
to:

(1)
the

d
ecrease

in
the

num
ber

of
reflections

betw
een

the
barriers;

and
(2)

the
w

eakening
of

the
reflections

due
to

geom
etrical

spreading
and

atm
ospheric

absorption.
T

able
5

provides
a

guideline
of

three,
general

w
/h

ratio
ran

g
es

and
the

corresponding
barrier

insertion-loss
degradation

(&
#91
6;lL

)
that

can
be

expected.

T
able

5.
G

uideline
for

categ
o
rizin

g
parallel

barrier
sites

b
ased

on
th

e
w

ill
ratio.

R
eco

n
rw

n
d
atio

n

A
ction

required
to

m
inim

ize
degradation

N
m

ost,
degradation

barely
perceptible;

no
action

required
in

m
ost

in
stan

ces.

G
reater

than
20:1

N
o

m
easu

rab
le

d
eg

rad
atcn

N
o

action
required.

•
A

pply
sound

absorptive
m

aterial
on

either
one

or
both

barrier
facad

es.
S

ee
also

S
ection

3.4.1.
T

he
decision

to
add

a
sound

absorptive
su

rface
should

be
determ

ined
by

w
eighing

benefit
v
ersu

s
co

st
T

hat
is,

w
hat

noise
ab

atem
en

t
benefits

can
be

achieved
for

how
m

any
residents

v
ersu

s
the

co
sts

of
the

application
and

m
aintenance

of
the

absorptive
treatm

en
ts?

T
he

an
sw

er
is

m
ost

im
portant

sin
ce

the
typical

co
sts

of
noise

absorptive
m

aterial,
w

hether
integrated

w
ith

the
noise

barrier
at

the
tim

e
of

barriar
construction,

or
as

a
retrofit

later
on

after
the

barrier
is

constructed,
is

usually

$75
to

$1
1
8
/m
2

($7
to

$11
itt
2)

U
sing

an
average

coat
of

$
g

7
/m

2
(5

9
ift

2)
for

exam
ple.

for
a

3.6-m
(12

ft)
high

barrier,
this

w
ould

tran
slate

into
an

additional
$

0
4

m
illion/km

($0.6
m

illion/m
i)

in
co

sts
ref.24

ref
34

ref
35

ref.36
and

ref
37

•
Tilt

one
or

both
of

the
barriers

outw
ard

aw
ay

from
the

road.
P

revious
research

h
as

sh
o
w

n
that

an
angle

as
em

ail

as
7

d
eg

rees
is

effective
at

m
inim

izing
d
e
g
ra

d
e
tio

n
s
.

T
his

solution,
how

ever,
m

u
st

consider
locations

higher
then

the
opposite

barrier
b
ecau

se
they

m
ay

be
adversely

affected
by

the
reflected

sound

3.5.5
O

ther
U

nique
D

esign
C

o
n
sid

eratio
n
s.

3.5.5.1
O

verlapping
B

arriers.

N
o
ise

B
a
n

ie
r

R
o
ad

w
ay

F
igure

19.
R

eflective
noise

p
ath

s
due

to
a

parallel
b
arrier

N
o
ise

B
a
n

’ie
r

w
ih

R
atio

L
ess

than
10:1

10:1
to

20:1

M
axim

um
&

#916;IL
in

dB
(A

)

3
or

greeter

0
to

3
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arriers.

4D

F
igure

21.
O

verlapping
barriers

B
arriers

w
hich

overlap
each

other
(see

F
igure

20)
are

usually
co

n
stru

cted
to

allow
access

gape
for

m
aintenance,

safety,
and

pedestrian
p
u
rp

o
ses

(see
S

e
c
tio

n
9
4
l).

A
general

rule-of-thum
b

is
that

the
ratio

betw
een

overlap
d
istan

ce
and

gap
w

idth
should

be
at

least
4:1

to
en

su
re

negligible
degradation

of
barrier

perform
ance

(see
F

igures
21)

Ifa
4:1

ratio
is

notfeasible,
then

consideration
should

be
g

ren
to

the
application

of
abeorptive

m
aterial

(see
S

ecfIo
n

3
4

I)
on

the
barrier

su
rfaces

w
ithin

the
gap

areaR
oadw

ay

F
igure

20.
E

xan’ple
of

overlapping
b
arriers

photo#5902

AE
l

O
verlap

G
ap

B
etw
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N
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B

artier
$
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3.
.ew

ousucai
to

n
siaen

u
o
m

-
iiesiw

i -
iie

s
ii

to
isru

c
to

n
-

?O
1SC

m
a...

fltW
:I/w

w
w

,t1
iv

a,d
o
tv

/ezzro
m

m
W

Ir1
se/x

isc_
b

arn
ers/d

esi_
co

n

A
barrier

using
co

n
crete

panels
arrsn

g
ed

in
a

‘T
hg-zsg-Iike”

or
trapezoidal”

configuration
(see

c
e
d
ri.4

±
Z

i)
is

advantageous
b
ecau

se
it

is
structurally

sound
w

ithout
the

u
se

of
a

foundsfron.
T

his
type

of
barrier

can
also

be
visually

pleasing
to

m
otorists

b
ecau

se
itprovides

variation
in

form
(see

F
igure

22).
Itd

o
es

not,
how

ever,
have

any
substantial

additional
sound

attenuation
benefits.

3.5.5.3
T

o
p

s
of

B
arriers.

T
here

has
been

lim
ited

research
into

varying
the

sh
ap

e
of

the
top

of
a

barrier
(see

F
igure

23
and

24)
for

the
purpose

of
shortening

barrier
heights

end
possibly

attaining
the

attenuation
characteristic

of
a

taller
barrier.

T
he

technical
rationale

is
that

additional
attenuation

can
he

attained
by

increasing
the

num
ber

of
diffractions

occurring
at

the
top

of
the

barrier.
S

horter
barrier

heights
could

im
prove

the
aesth

etic
im

pact
on

com
m

unities
and

m
otorists

by
preserving

m
ore

of
the

v
i
e
w

J
1

8
and

re[38

t
i
l
l

C
ortvertjom

l
T

-P
rolte

V
.P

u
tl

e
A

rto
w

P
rattle

f
l

C
yn)indricl

P
ear-S

h
ap

e
C

urved
T

hnadner
t.T

rontal
\
t
j
e

F
igure

23.
S

pecial
acoustical

considerations:
tops

of
barriers

S
tudies

have
show

n
that

a
T

-protile
top

barrier
(see

F
igure

25)
provides

insertion
lo

sses
com

parable
to

a
conventional

top
barrier

w
hen

th
e

difference
in

their
heights

is
equal

to
the

w
idth

of
the

T
-profile

top.
W

hen
the

tw
o

barriers
are

the
sam

e
height,

the
T

-profile
top

barrier
has

been
show

n
to

provide
an

additional
2.5

dB
(A

)
insertion

loss
over

the
conventional

top
barrier.

Y
-

and
arrow

-profile
tope

also
perform

ed
better

Than
conventional

tope.
how

ever,
to

a
lesser

d
eg

ree
than

the
T

-
profile

tops
and

ref
40

C
ylindrical,

p
ear-sh

ap
e,

curved,
and

T
hnsdner

top
barriers

have
not

show
n

subatantiel
benefits,

u
n
less

an
absorptive

treatm
en

t
w

as
incorporated

into
the

barrier
t
o
p

s
.

4
1

and
rsf.42

A
lthough

fhere
are

so
m

e
aco

u
stical

and
aesthetic

benefits
asso

ciated
w

ith
special

barrier
tops,

the
co

st
of

constructing
th

ese
sh

ap
es

typically
outw

eigh
the

co
st

of
sim

ply
increasing

the
barrier&

#3g;e
height

to
accom

plish
the

sam
e

acoustic
b

e
n

s
fitfe
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o
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S
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S
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T
ry

o
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s
tic

a
l
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n

sid
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n
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for
all

n
o
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b
arriers.

S
ee

lten
4

M
ain

T
opic

S
ub-T

opic
C

onsideration
A

lso
S

ection

3-1
A

tm
ospheric

A
tm

ospheric
Field

m
easu

rem
en

ts
should

not
be

perform
ed

w
hen

3
3
1

E
ffects

A
bsorption,

w
ind

sp
eed

s
are

greater
than

5
m

Is,
or

w
hen

strong
14.1.2

1
R

efraction,
w

inds
w

ith
sm

all
vector

co
m

p
o
n
en

ts
exist

in
the

1
5

1
2

T
urbulence

direction
of

propagation

3-2
B

srner
B

arrier
B

arrier
panel

m
aterials

should
w

eigh
20

k
g

/m
2

or
m

ore
D

esign
S

ound
for

a
tran

sm
issio

n
loss

of
at

least
2B

dB
(A

).
G

oals
T

ran
sm

issio
n

B
arrier

E
nsure

barrier
height

and
length

are
su

ch
that

only
a

3
.5

2
L

ength
sm

all
portion

of
sound

diffracts
around

the
ed

g
es

W
all

vs.
A

berm
requires

m
ore

su
rface

area,
but

provides
1

to
3

5
3

B
erm

dB
(A

)
additional

attenuation
v
ersu

s
a

w
all.

R
eten

tiv
e

vs.
C

om
m

unities
m

ay
perceive

sound
level

in
creases

due
3
.5

4
A

bsorptive
to

reflections.
S

ound
reflected

betw
een

parallel
barriers

m
ay

cau
se

degradations
in

each
bsrner&

#39;s
perform

ance
from

2
to

as
m

uch
as

6
dB

(A
),

but
in

m
ost

practical
situations,

the
degradation

is
sm

aller.

O
verlapping

E
nsure

the
ratio

betw
een

overlap
d
istan

ce
and

gap
3
5
5

1
B

arriers
w

idth
(betw

een
barriers)

is
at

least
4

1
.

S
pecial

T
ops

T
he

co
st

of
constructing

th
ese

special
sh

ap
es

typically
3
.5

5
3

[or
B

arriers
outw

eigh
the

co
st

of
sim

ply
increasing

the
bsrrier&
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U

pdated:
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accom
plish
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sam

e
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benefit.
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M
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L
ane

In
referen

ce
to

th
e

interrogatory
w

hich
you

did
not

find
itsatisfactory.

Iam
w

riting
a

second
v

ersio
n

,
I hope

it
w

ill
satisfy

you
.A

s
Isaid

in
th

e
previous

letter
m

ost
of

th
e

inform
ation

you
have

asked
it

is
in

th
e

am
ended

com
plain.

Q
uestion

#12
E

ach
graph

provides
you

w
ith

th
e

data
,hour,

location
and

a
beautiful

chart
w

hich
show

s
your

noise
level.

Q
uestion

#13
T

o
isolate

tollw
ay

noise
versus

no
tollw

ay,
p
lease,

go
to

th
e

EIS
signed

by
FH

A
and

by
your

organization
,you

w
ill

find
th

e
noise

level
in

D
B

is
41

and
no

D
B

72.

M
any

of
your

inquire
like

44
14

to
#17

have
no

answ
er,

since
w

e
have

com
plain

about
noise

pollution,
and

not
ab

o
u
t

personal
injury.

Q
uestion

44
18

,a)
It

rep
eats

it
self.

see
your

question
44

12
no

m
ovie,

but
noise

charts.
b)

this
rep

eat
itself,

you
have

asked
for

resu
m

e,
it

is
given

to
you

in
question

44
20

.c)
th

e
answ

er
to

this
question

w
as

provided
to

you
previously

but
let

m
e

rep
eat:

M
r.

L
ane

of
ISTH

A
,

IPB
, and

P
eter

A
rendovich.



Q
uestion

#19
S

ee
answ

ers
in

the
am

ended
answ

ers
to

the
Interrogatory.

Q
uestion

#
20

a)
tw

o
resum

e
are

provided.
b)

N
oise

pollution
at

135
S

t.
at

I-

355
extension

.c)
this

is
a

m
outhful,

som
e

possible
answ

ers
you

w
illfind

at
the

am
ended

answ
ers

to
your

interrogatory.
d)

P
lease

see
the

filled
am

ended
com

plain.
e)

Iam
the

w
itness

th
at

com
plained,

and
you

have
m

y
opinion

in
m

y

so
called

resum
e.

Ihope
this

satisfy
your

interrogatory.

M
r.

L
ane

in
regard

to
your

third
paragraph

of
the

letter
of

M
ay

7
2010.

Y
ou

are
a

law
yer

for
th

e
T

ollw
ay

you
are

supposed
to

know
the

rules
on

noise
pollution

and
how

N
O

ISE
pollution

affects
life

w
ere

previously
the

noise
level

w
as

not
higher

then
41

D
B

see
EIS,so

please
don’t

ask
m

y
.Should

Im
ake

the
research

for
you

?
P

lease
adhere

to
th

e
law

and
don’t

fight
the

law
,

you
are

supposed
to

be
part

of
the

governm
ent

of
th

e
people

to
protect

the
w

ellbeing
of

th
e

citizen,

not
harm

th
em

,
have

you
forgotten

the
basic

hum
an

rights?

T
hankyou

Sincerely

P.A
rendovich

(630
257-8753)

Cc:
M

r.
B

rad
H

alloran

Pollution
C

ontrol
B

oard
H

earing
O

fficer



ILLIN
O

IS
PO

LLU
TIO

N
C

O
N

T
R

O
L

B
O

A
R

D

PETER
A

R
E

N
D

O
V

IC
H

C
O

M
PLA

IN
A

N
T

V
S

I
PCB

-2009—
102

ILLIN
O

IS
STA

TE
TO

LL
H

IG
H

W
A

Y
I

(E
N

FO
R

C
E

M
E

N
T

—
N

O
ISE

PO
L

L
U

T
IO

N
)

A
U

T
H

O
R

IT
Y

R
E

SPO
N

D
E

N
TA

N
SW

E
R

T
O

TH
E

IN
T

E
R

R
O

G
A

T
A

T
IO

N
BY

TH
E

R
E

SPO
N

D
A

N
T

1
I,P

eter
A

rendovich,
due

to
noise

pollution,
have

been
unable

to
sleep,

and
as

a
result

have
had

increased
hypertension.

2
P

eter
A

rendovich
1388

G
ordon

Ln
(630)257-8753

L
em

ont
IL,60439

M
ary

Pytllew
sky

16119
w

1
3

5
t
h

st
(630)257-5075

L
em

ont
IL,60439

B
oris

N
itchkoff

16055
W

1
3
5

t
h

st
(630)257-9705

L
em

ont
IL,60439

A
.

G
arb

13764
S

A
rcher

A
ve

(630)257-2562
H

om
er

G
len

IL,60439
Fransisco

C
isneros

1382
G

ordon
Ln

(773)744-1747
L

em
ont

IL, 60439
(C

ellular)

3
T

he
lot

w
as

purchased
in

1987

4
T

he
property

w
as

fully
constructed

in
1990

5
T

he
appraisal

can
be

found
through

the
cook

county
A

ssessor’s
office

or
through

the
hom

e
insurance

agency

6
N

oise
w

as
detected

on
N

ovem
ber

11,
2008

7
T

he
com

plaint
w

as
subm

itted
to

R
ocko

Z
uckero

the
day

after
the

road
w

as
opened

w
hich

w
as

about
the

sam
e

w
eek

as
the

ISTH
A

board
m

eeting.
Ialso

contacted
the

FH
A

several
tim

es
w

ith
regards

to
m

y
problem

.

8
T

he
com

plaint
w

as
firstto

the
ISTH

A
follow

ed
by

the
FH

A
.T

he
T

ow
nship

of
L

em
ontw

as
contacted

as
w

ell.

9
See

line
(7).

Iintended
to

deal
w

ith
the

ISTH
A

directly
expecting

them
to

be
a

responsible
agency,

but
realized

they
w

ere
leading

m
e

on
for

several
m

onths.
I found

m
yself

helpless
so

I
looked

for
another

m
eans.

10
T

here
has

been
no

other
legal

actions
taken



11
E

very
tim

e
a

vehicle
crosses

the
bridge

from
eith

er
direction,

a
significant

am
ount

of
noise

is
created

.
A

s
a

car
passes,

a
noise

is
created.

A
s

larger
vehicles

pass,
a

louder
noise

is
created.

A
s

sem
is

pass,
an

even
louder

noise
is

created.
W

hen
com

binations
of

all
th

e
above

vehicles
cross,

such
as

tim
es

of
th

e
early

m
orning,

th
e

noise
becom

es
absolutely

unbearable.
M

y
bedroom

faces
th

e
bridge,

and
w

hat
used

to
be

peace
and

tranquility,
has

been
tu

rn
ed

into
th

e
sound

of
m

any
vehicles

traveling
across

a
highw

ay.
T

he
noise

has
m

ade
m

e
resort

to
stuffing

m
y

ears
w

ith
cotton

if
Idesire

to
stay

or
sleep

in
m

y
bedroom

.

12
P

lease
see

charts
in

the
am

ended
com

plain
on

each
chart

th
ere

is
a

date,
location

and
noise

chart
for

each
day

taken

C
hart

D
ate:

074
0
6
/0

5
/0

8

075
0
6
/0

5
/0

8

077
0
6
/0

6
/0

8

078
0
6
/0

6
/0

8

078
0
6
/0

6
/0

8

079
0
6
/0

6
/0

8

090
0
6
/1

2
/0

8

089
0
6
/1

2
/0

8

087
0
6
/1

1
/0

8

088
0
6
/1

1
/0

8

D
escription

of
location

and
m

ethodology
and

equipm
ent

you
find

it
in

th
e

exhibit
“C

”

in
the

filed
am

ended
com

plain
received

on
S

ept
5

2009
by

th
e

Illinois
P

ollution
B

oard
and

one
copy

w
as

subm
itted

to
you

(R
.T

.
L

ane)

13
T

he
m

ethod,
equipm

ent,
and

calibration
w

as
handled

by
M

r.
L

arsen
(acoustic

engineer).
T

he
baseline

w
as

d
eterm

in
ed

w
hen

low
levels

of
passenger

cars
w

ere
using

the
tollroad

and
th

e
sensor

w
as

set
for

long
tim

e
data

acquisition.
T

he
com

parison
w

as
obtained

betw
een

high
traffic

and
low

traffic
concentrations.

14.
N

one
o
th

er
to

m
y

know
ledge

,
Idon’t

ask
for

their
health

problem
.

15.
Idon’t

ask
people

(n
eig

h
b

o
rs)

ab
o
u
t

th
eir

health
condition.



16
Idon’t

ask
N

eighbors
abouth

their
health

condition

17
D

avid
A

.
L

arsori277O
7

M
oose

R
ange

R
d.

S
ycam

ore
II.60178

18
a)

A
llth

at
inform

ation
is

in
you

possession
b)

D
avid

L
arson

or
IP

eter
A

rendovich

c)
ISTH

A
and

IBP
have

copy
of

th
e

graphs
(R

o
b
ert

T.
L

ang)
attach

ed
to

the
am

ended
com

plain

19
Y

es
th

ere
w

ere
reading

take
on

th
e

out
side

of
m

y
balcony.

T
his

is
a

repetition
of

previous
q
u
estio

n
s.

a.
T

he
answ

er
is

on
th

e
charts

subm
itted

in
th

e
am

ended
com

plain
b.

T
he

answ
er

is
in

the
subm

itted
am

ended
com

plain
c.

D
avid

A
.

L
arson

calibrated
his

equipm
ent

d.
A

nsw
er

is
subm

itted
in

th
e

am
en

d
ed

com
plain

e.
D

avid
A

.
L

arson
have

the
data

as
stated

in
th

e
subm

itted
com

plain
f.

D
avid

A
.

L
arson

27707
M

oose
R

ange
S

ycam
ore

II. 60178

20.
a.

R
esum

e
is

given
as

exhibit
#

“B
”

b.
T

he
subject

m
atter

is
N

oise
produced

by
th

e
tollw

ay
-355

extension
by

135
st.

c.
A

rep
o
rt

Issued
by

D
avid

L
arson

to
P

eter
A

rendovich
June

13
2
0
0
9
,

T
his

rep
o
rt

w
as

included
as

exhibit
“C

”
in

the
am

en
d
ed

com
plain

p
resen

ted
to

the
T

ollw
ay

and
to

th
e

Illinois
P

ollution
B

oard

T
his

rep
o
rt

contains
the

conclusion
and

th
e

opinion
of

th
e

expert
w

itness

T
he

T
ollw

ay
have

in
its

ow
n

possession

Final
environm

ental
Im

pact
statem

en
t

S
upplem

ent
of

th
e

final
environm

ental
im

pact
statem

en
t

on
disc.

L
etters

send
to

M
unicipality

m
ay

o
rs,

property
of

th
e

T
ollw

ay
in

regard
to

ab
atem

en
t.is

your
p
o
ssessio

n
.

H
ighw

ay
traffic

noise
analysis

an
d

ab
atem

en
t

policy
and

guidance
U

.S.
D

epartm
ent

of T
ransportation

Federal
H

ighw
ay

A
dm

inistration
O

ffice
ofE

nvironm
ent

and
P

lanning
N

oise
and

A
ir

Q
uality

B
ranch

W
ashington,

D
.C

.
June

1995

Y
ou

should
getit

from
your

engineering
library,

T
hat

should
have

been
you

B
ible.



A
P

E
N

D
IX

A
V

E
H

IC
L

E
N

O
IS

E
E

M
IS

S
IO

N

F
rom

the
F

ed
D

ep.
O

f
tran

sp
o

rtatio
n

.
T

his
should

have
been

you
guidance

p
rio

r
building

the
road.

(Y
o

u
failed

is
because

you
did

not
follow

F
ederal

guidelines.)

d.
T

here
is

a
w

ritten
rep

o
rt

in
the

filled
am

ended
com

plain.

e.
I

am
the

controlled
w

itness
and

the
T

oliw
ay

I
had

correspondence
w

ith
IS

T
H

A
,

please
check

w
ith

K
ovaks

,Z
uckero

and
the

form
er

chairm
an

of
the

board
M

itola.

M
Y

description
or

resum
e

I, P
eter

A
rendovich,

am
retired

graduated
C

hem
ist

and
have

w
orked

in
research

for
over

20
years

and
in

product
developm

ent
for

o
th

er
20

y
ears.

Ilived
in

C
icero

and
L

yons
for

31
years.

Ipurchased
a

property
in

L
em

ont
in

a
rural

area
and

built
m

y
house

as
a

general
co

n
tracto

r
so

Icould
enjoy

m
y

retirem
en

t.
A

year
later

after
m

oved
into

m
y

retirem
en

t
hom

e,
ID

O
T

show
ed

an
attem

p
t

to
build

a
freew

ay.
W

e
th

e
resident

in
th

e
area

signed
a

petition,
asking

ID
O

T
th

e
road

be
m

oved
to

a
less

developed
area

about
1800

ft.
w

est
of

th
e

prelim
inary

alignm
ent.

For
som

e
m

ysterious
reason,

ID
O

T
did

not
oblige

our
petition.

L
ater

in
tim

e
ID

O
T

granted
the

project
to

ISTH
A

.
From

here
on

several
scandals

cam
e

to
be

due
to

im
propriety

by
th

e
agency.

A
s

our
interests

w
ere

in
pollution,

our
big

concern
w

as
w

ater
pollution

and
th

o
se

concerns
have

not
gone

aw
ay.

T
his

is
th

e
issue

of
the

polluting
of

our
aquifers

by
th

e
w

ater
runoff

from
the

road
discharges

as
w

ell
as

th
e

salt
dum

ps
during

w
inter

tim
e.

Itw
as

during
G

overnor
Jim

E
dgars

adm
inistration,

th
at

Ihave
sen

t
a

letter
to

th
e

governor.
T

he
response

w
as

on
d
o
cu

m
en

t
1*w

hich
surprisingly

m
entioned

about
noise

pollution
even

though
at

th
at

tim
e

Idid
not

express
concern

of
it.

Iobtained
a

letter
from

M
ark

K
azich

(project
coordinator

#
th

at
a

noise
barrier

of
3000

feet
north

from
135

St.
bridge

w
as

part
of

th
e

p
ro

ject,
In

m
y

su
b

seq
u

en
t

discussion
of

pollution.
T

he
C

hief
engineer

provided
m

e
w

ith
construction

plans
in

th
e

area
b
etw

een
127

St.
and

A
rcher

A
v.

w
ere

on
th

e
draw

ing
it

show
s

a
proposed

noise
barrier

to
be

constructed
b
etw

een
th

e
S

outh
end

of
135

th
St.

bridge
and

A
rcher

A
v.

#
A

ll
th

o
se

m
entioned

docum
ents

w
ere

part
of

th
e

Final
E

nvironm
ental

S
tatem

ent.

T
he

project
w

as
sto

p
p
ed

because
no

alternative
alignm

ent
w

as
not

m
entioned

in
th

e
FEIS.

Since
th

e
tim

e
w

as
a

facto
r,

otherw
ise

a
new

study
w

ould
have

to
be

m
ade

th
erefo

re
a

S
upplem

ent
EIS

w
as

m
ade

in
a

hurry
and

no
physical

environm
ental

study
w

ere
m

ade
in

our
area

.So
it

w
as

expected
th

e
project

plans
should

be
th

e
sam

e,
B

utT
he

new
adm

inistration
violated

th
e

FEIS
and

m
ade

changes
favoring

their
ow

n
interest.

A
pparently

ISTH
A

s
previous

engineers
during

E
dgars

adm
inistration

w
ere

concern
ab

o
u
t

noise
and

w
ater

pollution
as

show
n

in
governors

E
dgar

resp
o

n
se.

S
ee

exhibit
“D

”

R
espectfully

S
ubm

itted,

P
eter

A
rendovich

1388
G

ordon
Ln.

L
em

ont
11.60439



142...

2..4)

.3
:3’

3.
State

the
incom

e
collected

from
1-355

extension
(betw

een
1-55

and
180)

in
the

m
onths

m
entioned

in
the

paragraphs
#1

and
#

2.

Item
3

R
esponse:

N
ew

M
onthly

R
evenue

R
eport,

A
djusted

C
ollected

R
evenue;

before
toll

collection,
m

aintenance,
operating,

and
debt

expenses.

C
o

llected
R

ev
en

u
e

for
E

ntire
1-355

S.
E

xtension
M

onth
T

otal
N

ov-2009
$

2,981,458
F

eb-2010
$

2,409,884
M

ar-2010
$

2,833,271

0

-,-
L

..t,O
/

—
S

°
/
i
,

8:00

9:00

M
arch

2010
W

eek
d
ay

A
verage

T
oll

T
ransaction

by
H

our
3

4
5

or
m

o
re

axle
trucks

P
laza9

3
P

laza9
5

P
laza9

7

H
our

N
orth

S
outh

N
orth

S
outh

N
orth

S
outh

*
z
z

.
,

.
.
.
.
.

2
:X

11
3!

0:
O

O:

-3
-

4
-
-

-
-

L
_

4
.
_
j

21
4J

6:00
51

91

_
_
_
_
_
_
_
7

3
71

7:00
ii1

81
6

9’
7

_
_
_
_
_
_
_
_
_

_
_

_
_

_
_

_

T
7;

_
_
_
_

_
_
_
_

_
_
_

-

_
_

_
_
_
_

_
_

_
_

_
_

_

6

10:00
61

13

11:00
5

12

12:00
6

13:00

13
5

14
S

14:00
15:00

12

54
88

,
.
-
-
.
.
.
-
—

-
-

—
-
-
-
-
-

j
101

I
9:

8.

..
L

81
7!

7171

—
-
.
.
-
-
—

P
laza9

9
P

lazalO
l

N
orth

S
outh

N
orth

S
outh

33!
29:

o
a

3
0

2T
0

1.

321
27

:
0

1
I

0
0

561
46

0
1

rthi1
‘th.

0
1

Z
L

U
2
1

114911
114

6
4

154;
137

6
5

160
153:

6
5

1561
157

5
4

153;
168

5
6

1551
167.

5
4

144!
165:

1321
1621

4
3

1211
1411

2
2

1021
fl5

1
1

1
1

84!
1
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2.
State

the
num

ber
of

trucks
w

ith
3

and
4

axels
on

daily
bases

in
a

given
m

onth
(N

ovem
ber

and
M

arch)
and

separate
the

hourly
counts

in
the

sam
e

m
anner

as
asked

in
the

paragraph
#

1.

Item
2

R
esponse:

A
verage

w
eekday

three,
four,

five
and

m
ore

axle
truck

transactions
by

hour
by

toll
plaza

incorporating
the

requested
m

onths
are

provided:

T
n

JK
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A
T
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A

T
E

O
F
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O
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C
O

U
N

T
Y

O
F

D
U

P
A

G
E

)

R
occo

Z
ucchero,
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first

duly
sw

orn
on

oath,
deposes

and
states

that
I

am
the

R
espondent’s

D
eputy

C
hief o

f E
ngineering

for
Planning;

that
I have

read
the

foregoing
docum

ent,
and

that
the

answ
ers

m
ade

herein
are

true,
correct

and
com

plete
to

the
best

of m
y

know
ledge

and
belief.

SU
B

SC
R

IB
E

D
and

S
W

O
R

N
to

before
m

th
is4

t
day

of June,
2010.

N
O

T
A

R
Y

P
U

B
L

IC

R
O

B
E

R
T

T.
L

A
N

E
M

A
W

I
A

ssistant A
ttorney

G
eneral

$
T

A
T

E
L

L
I
W

O
I
$

Illinois
T

oll
H

ighw
ay

A
uthority

2700
O

gden
A

venue
D

ow
ners

G
rove,

IL
60515

(630)
241-6800

(ex.
1530)

L
ISA

M
A

D
IG

A
N

,
A

ttorney
G

eneral
o
f

Illinois

C
E

R
T

IF
IC

A
T

E
O

F
S

E
R

V
IC

E

T
he

undersigned,
being

first
duly

sw
orn

upon
oath,

deposes
and

states
that

a
copy

ofthis
N

otice
of

F
iling

and
IL

L
IN

O
IS

ST
A

T
E

T
O

L
L

fflG
H

W
A

Y
A

U
T

H
O

R
iT

Y
’S

R
E

SPO
N

SE
S

T
O

C
O

M
P

L
A

IN
A

N
T

’S
F

IR
S

T
S

E
T

O
F

IN
T

E
R

R
O

G
A

T
O

N
IE

S
w

ere
served

upon
Peter

A
rendovich

at
1388

G
ordon

L
ane,

L
em

ont,
IL

60439
by

depositing
the

sam
e

in
the

U
nited

States
M

ail
at2700

W
est

O
gden

A
venue,

D
ow

ners
G

rove,
IL

60515
on

the
4-s+

day
ofJune,

2010
w

ith
proper

postage
prepaid.

R
E

R
T

T.
L

A
N

E
Senior

A
ssistant

A
ttorney

G
eneral
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4.
S

tate
the

riders
fee

for
different

vehicles
on

1-355
betw

een
1-55

and
1-80.

Item
4

R
esponse.

Illinois
ToN

w
ay

toll
rates:

D
ay

tim
e

a
n
d

O
v

ern
ig

h
t

H
o

u
rs

D
aytim

e
=

6
:0

0
A

M
-

10:00
PM

O
vernight

=
10:00

P
M

-6
:O

O
A

M

5.
State

the
speed

lim
it

on
1-355

and
the

m
argin

tolerable
above

speed
lim

it,by
enforcem

ent
police.

Item
5

R
esponse:

T
he

current
speed

lim
it

on
1-355

is
55

m
iles

per
hour.

T
he

T
oliw

ay
is

unaw
are

of
any

m
argin

o
f

speed
lim

it
tolerance

that
m

ay
be

perm
itted

by
the

State
Police.

6.
State

the
num

ber
o
f

State
police

trooper
em

ployed
by

the
T

oliw
ay.

,(J
o

,JT
’/L

±
2

i._

T
he

T
ollw

ay
does

not
em

ploy
any

State
T

roopers.
State

T
roopers

are
em

ployed
by

the
Illinois

State
Police.

7.
State

and
show

data
docum

ents
ifthe

Federal
H

ighw
ay

A
uthority

have
verified

P
hysically,

if
Illinois

State
H

ighw
ay

A
uthority

have
com

plied
w

ith
the

Final
E

nvironm
ental

Im
pact

S
tatem

ent
ifregard

to
noise

pollution.

Item
7

R
esponse:

T
he

T
ollw

ay
does

not
have

any
responsive

docum
ents

in
its

possession.

P
laza

N
am

e
P

laza
N

o.
A

u
to

s
T

ru
ck

s

A
ll

T
im

es
(I-

All
T

im
es

D
aytim

e
(C

ash
&

I-
O

vernight
(C

ash
&

I-
PA

SS)
(C

ash)
PA

SS)
PA

SS)
Sm

all
M

edium
L

arge
Sm

all
M

edium
L

arge
127th

S
treet

93
1
0
.5

0
$1.00

$1.50
$2.25

$4.00
$1.00

$1.75
$3.00

A
rch

erA
v

e/1
4

3
rd

S
treet

95
$0.65

$1.25
$1.95

$3.00
$5.20

$1.30
$2.30

$3.90
IL

7
(1

5
9
th

S
treet)

97
$0.75

$1.50
$2.25

$3.45
$
6

.0
0

$1.50
$2.70

$4.50
S

pring
C

reek
99

$2.00
$3.00

$4.50
$
8

.0
0

$2.00
$6.00

U
S

6
101

$0.25
$0.50

$
0

.7
5

$
1
.1

5
$

2
.0

0
$0.50

$0.90
$1.00

r
.
.

Item
6

R
esponse:
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8.
State

the
rational

and
show

docum
ents

as
w

hy
the

Illinois
T

oliw
ay

A
uthority

spent

m
oney

to
build

and
18

foot w
all

for
one

m
ile

long,
along

1-55
w

hich
is

not
a

part
of

the
T

oliw
ay

system
,

but
neglected

to
build

a
w

all
betw

een
135

st.
and

A
rcher

A
ve.

Item
8

R
esponse:

T
he

sound
w

all
constructed

on
1-55

near
1-355

w
as

justified
based

on
sound

studies

perform
ed

as
part

ofthe
Supplem

ental
E

nvironm
ental

Im
pact

study.
H

ow
ever,

the

w
all

constructed
along

Interstate
55

is
the

financial
responsibility

o
f

the
Illinois

D
epartm

ent
o
fT

ransportation,
not

the
Illinois

T
oliw

ay.

9.
Show

docum
ents

how
m

uch
m

oney
Illinois

toll
w

ay
A

uthority
saved,

betw
een

the

initial
proposed

to
build

the
extension

and
the

final
build

of the
1-355

extension.

Item
9

R
esponse:

T
he

project
w

as
initially

proposed
to

be
constructed

in
the

late
1990’s.

A
s

of A
pril

17,
2000,

the
estim

ated
construction

cost
o
f the

1-355
extension

w
as

$431,000,000.

W
hile

the
1-355

project
is

substantially
com

plete,
there

are
still

som
e

on-going

construction
contracts.

T
he

final
cost

o
fconstruction

is
currently

estim
ated

at

$622,322,815.

10.
G

ive
the

nam
e

o
f the

C
hief E

ngineer
w

ho
m

odified
the

im
plem

entation
from

Final

E
nvironm

ental
Im

pact
Statem

ent
to

the
Supplem

ent
E

nvironm
ental

Im
pact

Statem
ent.

Item
10

R
esponse:

T
he

Final
E

nvironm
ental

Im
pact

S
tatem

ent
and

S
upplem

ental
E

nvironm
ental

Im
pact

S
tatem

ent
w

ere
prepared

by
the

Illinois
D

epartm
ent

ofT
ransportation

and
Federal

H
ighw

ay
A

dm
inistration.

T
he

T
ollw

ay
did

not prepare
or

m
odify

the
im

plem
entation

ofthe
Final

E
nvironm

ental
Im

pact
S

tatem
ent or

the
S

upplcm
ental

E
nvironm

ental

Im
pact

Statem
ent.

Illin
ø
f

tate
T

oll
H

ighw
ay

A
uthority

B
y:

R
occo

ero,
D

eputy
C

hief of
E

ngineering
for

P
lanning
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C
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B
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P
E
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R
A

R
E

N
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V
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H
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C
o
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an
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v.
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P
C

B
2
9
0
0
9
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0
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IL
L

IN
O

IS
S

T
A
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E
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O

L
L

H
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H
W

A
Y
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U

T
H

O
R
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,

R
esp

o
n
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M
O

T
IO

N
F

O
R

T
H

E
F

IL
IN

G
O

F
T

H
E

C
O

M
P

L
A

IN
A

N
T

’S
F

IR
S

T
A

M
E

N
D

E
D

C
O

M
P

L
A

IN
T

N
O

W
C

O
M

E
S

th
e

C
o
m

p
lain

an
t,

P
eter

A
ren

d
o
v
ich

an
d

m
oves

th
is

B
oard

for
an

o
rd

er
g
ran

tin
g

th
e

filing
of

th
e

C
o
m

p
lain

an
t’s

F
irst

A
m

en
d
ed

C
o
m

p
lain

t.
In

su
p
p
o
rt

of
th

is
m

otion,
th

e
C

o
m

p
lain

an
t

states
as

follow
s:

1.
T

he
R

esp
o
n
d
en

t
h
as

filed
a

m
o
tio

n
on

Ju
ly

15,
2
0
0
9
,

to
strik

e
an

d
d
ism

iss
th

e
original

C
o
m

p
lain

t
as

frivolous.
2.

T
he

C
o
m

p
lain

an
t

h
as

co
rrected

th
e

legal
d
eficien

cies
of

th
e

C
o
m

p
lain

t
in

an
sw

er
to

th
e

R
esp

o
n
d
en

t’s
M

otion
to

S
trik

e
an

d
D

ism
iss

3.
A

copy
of

th
e

F
irst

A
m

en
d
ed

C
o
m

p
lain

t
is

attach
ed

to
th

is
m

o
tio

n
an

d
m

ad
e

a
p
art

th
ereo

f.

W
H

E
R

E
F

O
R

E
,

th
e

C
o
m

p
lain

an
t

p
ray

s
th

is
b
o
ard

to
g
ran

t
an

o
rd

er
allow

ing
th

e
filing

of
th

e
F

irst
A

m
en

d
ed

C
o
m

p
lain

t.

R
esgectfully

su
b
m

itted
,

9’ Q
c%

/4
/

eter
A

rendovich
1388

G
o
rd

o
n

L
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L
em

ont,
IL

.60439
6
3
0
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5
7
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P
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IT

E
1
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0
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H

IC
A

G
O

,
IL
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6
0
6
0
1

P
E

T
E

R
A

R
E

N
D

O
V

IC
H

,
)

C
o
m

p
lain

an
t,

v.
)

P
C

B
2
9
0
0
9
-1

0
2

IL
L

IN
O

IS
ST

A
T

E
T

O
L

L
H

IG
H

W
A

Y
A

U
T

H
O

R
IT

Y
,

R
esp

o
n
d
en

t.

F
IR

S
T

A
M

E
N

D
E

D
C

O
M

P
L

A
IN

T

N
O

W
C

O
M

E
S

th
e

C
o
m

p
lain

an
t,

P
eter

A
rendovich,

p
u
rsu

an
t

to
4
1
5

IL
C

S
5
/3

1
(d

)
(1)

an
d

3
5

Iii.
A

dm
n.

C
ode

9
0
0
.102

et
seq.

an
d

co
m

p
lain

s
of

th
e

R
esp

o
n
d
en

t,
th

e
Illinois

S
tate

T
oll

H
ighw

ay
A

u
th

o
rity

as
follow

s:

1.
T

he
Illinois

S
tate

T
oll

H
ighw

ay
A

u
th

o
rity

,
(IST

H
A

),
h
as

violated
23

C
F

R
P

art
772.13(c)

an
d

23
U

S
C

109(h)
an

d
35

Iii.
A

dm
.

C
ode,

S
u
b
title

H
,

C
h
ap

ter
1,

S
ectio

n
9
0
0
.1

0
2

by
failing

to
provide

th
e

req
u
ired

n
o
ise

ab
atem

en
t

policies
an

d
p
ro

ced
u
res

req
u
ired

u
n
d
er

th
e

p
ro

v
isio

n
s

of
b
o
th

federal
an

d
state

law
.

2.
IST

H
A

co
-o

p
erated

w
ith

th
e

F
ed

eral
H

ighw
ay

A
d
m

in
istratio

n
in

th
e

p
lan

n
in

g
an

d
co

n
stru

ctio
n

of
1-355

th
ro

u
g
h

C
ook

an
d

W
ill

C
o
u
n
ties.

3.
A

req
u
ired

E
n
v
iro

n
m

en
tal

Im
p
act

S
tatem

en
t,

(E
IS),

w
as

p
rep

ared
by

th
e

R
esp

o
n
d
en

t
an

d
in

clu
d
ed

th
e

req
u
ired

n
o
ise

ab
atem

en
t

stu
d
ies.

T
he

E
IS

in
d
icates

th
e

lo
catio

n
of

th
e

C
o
m

p
lain

an
t’s

resid
en

ce
as

sectio
n

25
sh

o
w

n
on

th
e

E
IS

ex
h
ib

it



2-16.
A

C
opy

of
th

e
exhibit

is
attach

ed
hereto

as
C

om
plainant’s

E
xA

.

4.
T

able
4-15

of
th

e
E

IS
d
etails

the
R

esu
lts

of
th

e
N

oise
A

batem
ent

A
nalysis

an
d

section
25,

including
th

e
C

om
plainant’s

resid
en

ce
as

w
ell

as
23

o
th

er
resid

en
ces,

states
th

at
a

noise
red

u
ctio

n
b
arrier

is
likely

to
be

im
plem

ented
an

d
th

at
th

e
p
o
ten

tial
noise

red
u
ctio

n
is

to
be

9
dB

(A
).

(A
copy

is
attach

ed
hereto

as
E

xhibit
B

).
T

he
E

IS
estab

lish
es

th
at

heavy
tru

ck
s

generate
86dB

A
and

th
e

red
u
ctio

n
of

9
dB

A
fails

to
com

ply
w

ith
state

and
federal

noise
levels

as
is

show
n

on
ch

arts
74

th
ro

u
g
h

79
of

E
xhibit

C
.

5.
T

he
C

o
m

p
lain

an
t

h
as

co
n
sisten

tly
com

plained
to

IST
H

A
regarding

th
e

excessive
noise

levels
of

th
e

co
n
stru

cted
T

ofiw
ay.

ISH
T

A
h
as

failed
to

properly
ad

d
ress

th
e

C
o
m

p
lain

an
ts

co
n
cern

s.
T

he
C

o
m

p
lain

an
t

hired
th

e
aco

u
stical

engineering
firm

,
S&

V
S

o
lu

tio
n
s

to
co

n
d
u
ct

detailed
scientific

stu
d
ies

in
acco

rd
an

ce
w

ith
th

e
m

easu
rem

en
t

p
ro

ced
u
res

set
forth

u
n
d
er

th
e

provisions
of

35
Ill.

A
dm

n.
C

ode
S

ection
900.103.

A
detailed

scientific
stu

d
y

of
th

e
noise

levels
experienced

at
th

e
C

om
plainant’s

resid
en

ce
h
as

been
co

n
d
u
cted

and
a

copy
of

th
e

detailed
an

aly
sis

and
rep

o
rt

is
attach

ed
hereto

as
E

xhibit
C

.
T

he
study’s

co
n
clu

sio
n
s

states
as

follow
s:

“T
he

d
ata

show
s

th
at

from
T

u
esd

ay
s

th
ro

u
g
h

F
ridays

th
e

noise
g
en

erated
by

th
e

highw
ay

is
above

the
noise

level
in

d
icated

on
T

itle
23

C
h
art

(A)
show

s
heavy

tru
ck

s
g
en

erate
86

db
at

a
d
istan

ce
of

50
feet

from
th

e
source.

Y
our

p
ro

p
erty

is
ab

o
u
t

150
feet

from
th

e
source

an
d

the
bedroom

w
all

is
350

feet
from

th
e

source.
T

aking
into

acco
u
n
t

C
h
art

(A
),

th
e

g
en

erated
noise

by
heavy

tru
ck

s
at

60
M

PH
is

ab
o
u
t

86
dB

.
B

ased
on

the
2



aco
u
stic

d
istan

ce
law

,
w

h
ere

th
e

am
o
u
n
t

o
f
d
ecib

els
d
ecrease

by
5

every
tim

e
d
istan

ce
is

d
o
u
b
led

(in
v
erse

sq
u
are

law
),

it
is

very
u
n
lik

ely
th

e
n
o
ise

w
ill

d
issip

ate
to

legal
levels

150
feet

aw
ay,

n
o
r

at
3
5
0

ft.
by

y
o
u
r

b
ed

ro
o
m

w
h
ere

th
e

read
in

g
s

w
ere

tak
en

.
T

his
is

sh
o
w

n
on

ch
arts

from
#
7
4

th
ro

u
g
h

#89.
O

n
ch

arts
#74

th
ro

u
g
h

#
7
9

th
e

h
ig

h
p
o
in

t
w

h
ich

is
ab

o
v
e

65
d
b

co
rrelates

w
ith

h
eav

y
tru

ck
noise

d
ecib

els
(db)

an
d

h
eav

y
tru

ck
trav

elin
g

freq
u
en

cies,
p
assin

g
at

a
given

p
o
in

t.’

6.
T

he
n
o
ise

levels
reco

rd
ed

in
th

e
d
etailed

scientific
stu

d
y

are
in

ex
cess

of
th

e
req

u
ired

m
ax

im
u
m

s
estab

lish
ed

by
fed

eral
an

d
state

reg
u
latio

n
s.

FH
W

A
reg

u
latio

n
s

co
n
tain

ed
in

ID
O

T
’s

T
raffic

N
oise

A
ssessm

en
t

M
anual

at
2-2

in
d
icate

th
at

th
e

m
ax

im
u
m

dB
A

for
resid

en
tial

areas
is

6
7

dB
A

.
A

copy
of

ID
O

T
’s

FH
W

A
N

O
IS

E
A

B
A

T
E

M
E

N
T

C
R

IT
E

R
IA

is
attach

ed
h
ereto

as
E

x
h
ib

it
D

.

7.
A

ll
of

th
e

g
rap

h
s

in
clu

d
ed

in
th

e
attach

ed
stu

d
y

show
th

at
th

e
n
o
ise

levels
g
en

erated
by

th
e

T
oliw

ay
are

co
n
sisten

tly
above

th
e

m
ax

im
u
m

s
estab

lish
ed

u
n
d
er

state
an

d
federal

reg
u
latio

n
s.

W
H

E
R

E
F

O
R

E
th

e
C

o
m

p
lain

an
t

p
ray

s
th

is
B

o
ard

to
find

IST
H

A
in

violation
of

35
Ill.

A
dm

.
C

ode,
S

u
b
title

H
,

C
h
ap

ter
I,

S
ectio

n
9
0
0
.1

0
2

an
d

to
o
rd

er
th

e
R

esp
o
n
d
en

t
to

co
n
stru

ct
p
ro

p
er

n
o
ise

ab
atem

en
t

b
arriers

as
o
rig

in
ally

p
ro

p
o
sed

in
th

e
E

n
v
iro

n
m

en
tal

Im
p
act

S
tu

d
y

an
d

in
acco

rd
an

ce
w

ith
fed

eral
an

d
state

law
s.
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A
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G
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L
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L
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N
otes:

e
c
e
p
to
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16A

and
17

sh
are

a
co

’rm
o
n

n
o
se

ab
atem

en
t

barrier.
P)

-
R

ep
resen

ts
p
ro

p
o
sed

resid
en

:a
cev

elo
p
m

en
ts

R)
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R
ep

resen
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existing
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T
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co
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prelim

inary
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v
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design,
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related
co

n
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sts.
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N

ot
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reaso

n
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le
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le

b
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2
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D
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not
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b
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c
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H
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27707
M

oose
R

ange
R

d.

co
n

su
ltan

ts
in

ap
p
lied

acoustics
815

/
899-2021

and
vibration

technologies
815

/
899-2115

FA
X

D
ate:

June
13,

2009

T
o:

Peter
A

rendovich,
L

em
ont

R
esident

From
:

D
avid

L
arson,

A
coustical

C
onsultant

R
ef:

1-355
T

raffic
N

oise
L

evel

D
ear

Peter:

I
am

w
riting

to
share

the
results

ofthe
noise

m
onitoring

I
did

ityour
residence

for
traffic

noise
com

ing
from

1-355.
T

he
equipm

ent
used

is
listed

below
:

1.B
ruel

&
K

jaer
type

2144
acoustics

analyzer
and

data
collector.

2.
B

ruel
&

K
jaer

type
2639

m
icrophone

pream
plifier.

3.
B

ruel
&

K
jaer

type
4155

condenser
m

icrophone.
4.

B
ruel

&
K

jaer
type

4231
portable

acoustic
calibrator.

T
his

data
analyzer/collector

w
as

placed
on

your
prem

ises
w

ith
a

m
icrophone

located
in

tw
o

positions:

Position
1:

T
he

m
icrophone

w
as

placed
ata

distance
of

340
ft

from
the

bridge
to

your
hom

e’s
balcony

tripod
that

held
the

m
ic

5
ft above

the
ground.

T
he

total
height

from
the

ground
to

the
m

icrophone
w

as
14

feet.
W

ind
speed

and
direction

w
as

taken
from

w
eather

reports.

Position
2

w
as

taken
ata

distance
of

120
ft

from
the

bridge
onto

your
lot.

T
he

m
icrophone

w
as

placed
on

a
tripod

5
ft

from
the

ground.
W

ind
speed

and
direction

w
as

taken
from

w
eather

reports.

T
he

calibration
w

as
based

on
the

standard
portable

B
&

K
calibrator

w
hich

w
as

applied
to

the
m

icrophone
atthe

beginning
and

end
of the

m
easurem

ent
session.

D
ata

w
as

taken
at

each
position

over
several

differentperiods
of tim

e
during

the
day

and
night.

T
he

analyzer
w

as
setup

to
m

easure
A

-w
eighted

sound
level

in
intervals

ofone
m

easurem
ent

every
second

or
one

m
easurem

ent
every

10
seconds.

T
he

data
w

as
recorded

on
a

floppy
disk.

T
his

data
from

the
disk

w
as

then
analyzed

and
converted

to
an

M
S-E

xcel
spreadsheet

chart
to

be
studied

and
to

be
com

pared
to

the
value

based
on

w
hich

the
E

IS
w

as
approved.

T
he

follow
ing

data
w

as
collected

on
a

testm
ade

for
4

hours
in

length
w

ith
10

seconds
intervals.

N
otice

the
noise

generated
in

decibels
in

w
eighed

scale
A

(dB
A

)
at

different
tim

es:

13.55
pm

to
18.31

pm
10.00

am
to

14.36
am

15.00
pm

to
19.30

pm
6.O

0am
to

l0.36am
l3

.3
o

p
m

to
18.O

6pm

,,
I,

Y
H

1
S

IT
C

C
hart

81
June

7
2008

Saturday
from

C
hart

83
June

10
2008

T
uesday

from
C

hart
85

June
10

2008
T

uesday
from

C
hart

87
June11

2008
W

ednesday
from

C
hart

88
June

11
2008

W
ednesday

from



C
hart

90
June

12
2008

T
hursday

C
hart

89
June

12
2008

T
hursday

from
13.30

pm
to

19.06
pm

from
6.00

am
to

19.38
am

Y
ou

can
see

a
fluctuation

in
the

noise
at

different
tim

es
during

rush
hours

(in
the

m
orning

from
5.30

am
to

about
8.00

am
,

and
again

in
the

afternoon
from

about
3.00

pm
to

about
7.00

pm
).

D
ata

w
as

also
collected

during
a

test
m

ade
for

27
m

inutes
at

an
interval

length
of

1
second.

N
otice

the
noise

generated
in

decibels
w

eighed
scale

a
(dB

A
)

at
different

tim
es

C
hart

74
June

5
2008

T
hursday

C
hart

75
June

5
2008

T
hursday

C
hart

77
June

6
2008

Friday
C

hart
78

June
6

2008
Friday

C
hart

79
June

6
2008

Friday

from
7.00

am
to

7.27
am

from
6.00

pm
to

6.27
pm

from
6.00

am
to

6.27
am

from
6.30am

to
6.57

am
from

7.20
am

to
7.47

am

In
this

set
ofcharts

it show
s

that
even

on
Fridays

the
noise

level
m

easured
on

the
A

w
eighed

scale
is

above
the

level
indicated

in
the

T
itle

23.

C
hart

(A
)

Is
a

chartprovided
by

the
FH

A
,

T
his

chart
show

s
different

size
vehicles

traveling
at

different
speed

and
the
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level

generated
in

decibel
w

eighed
scale
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C
onclusions

1.
T

he
data

show
s

that
from

T
uesdays

through
Fridays

the
noise

generated
by

the
highw

ay
is

above
the

noise
level

indicated
on

T
itle

23.

2.
C

hart
(A

)
show

s
heavy

trucks
generate

86
db

at
a

distance
of

50
ft

from
the

source.

3.
Y

our
property

is
about

150
ft.

from
the

source
and

the
bedroom

w
all

is
350

ft
from

the
source.

4.
T

aking
into

account
C

hart
(A

),
the

generated
noise

by
heavy

trucks
at

60
m

ph
is

about
86

dB
.

B
ased

on
the

acoustic
distance

law
,

w
here

the
am

ount
of

decibels
decrease

by
5

every
tim

e
the

distance
is

doubled
(the

inverse
square

law
),

it
is

very
unlikely

the
noise

w
ill

dissipate
to

legal
levels

150
ft.

aw
ay,

nor
at

350
ft.

by
your

bedroom
w

here
the

reading
w

ere
taken.

T
his

is
show

n
on

charts
from

#
74

though
#89.

5.
O

n
charts

#
74

through
#79

the
high

point
w

hich
is

above
65

db
correlates

w
ith

heavy
trucks

noise
decibels

(db)
and

heavy
truck

traveling
frequencies,

passing
by

ata
given

point.

B
est

R
egards,

D
avid

A
.

L
arson,

S&
V

Solutions,
Inc.

815-899-2021
office,

815-899-2115
FA

X
,

815-762-5333
cellular

em
ail:

techinfo(asvso1utions.com

A
ppendix

1:
inverse

sq
u
are

law

W
hen

sound
propagates

freely
in

space
the

level
ofsound

decays
w

ith
one

over
the

square
o
fdiatance.

T
his

is
com

m
only

called
the

inverse
square

law
and

can
be

w
ritten

as
follow

s:

L2=
L
1-
2
O

x
L

O
G

(
X

2/
X

j
)

W
here

L2
is

the
level

of
sound

a
distance

X2,
and

L1
is

the
level

of
sound

at
distance

X1.

Please
rem

em
ber

this
law

applies
on

to
purely

free
field

radiation.
A

cross
a

grassy
field,

or
a

paved
parking

lot,
or

dow
n

a
gravel

road
(as

exam
ples)

one
w

ill
see

less
decay

w
ith

distance.

3



_
5

7
iu

tio
n
s

A
ppendix

2:
m

ultiple
sources

Iftw
o

noise
sources

of
equal

strength
and

uncorrelated
w

ith
each

other
(such

at
tw

o
trucks

on
a

highw
ay)

are
added,

such
as

they
w

ould
ifpassing

the
sam

e
point

atabout
the

sam
e

tim
e,

then
the

total
level

w
ould

be
3

dB
higher

than
one

truck:

L
ets

us
say

thata
fleet

oftrucks
are

all
rated

to
produce

80
dB

A
total

noise
at

100
feet.

T
w

o
trucks

passing
at

100
feet

83
dB

A
Four

trucks
passing

at
100

feet
=

86
dB

A
E

ight
trucks

passing
at

100
feet

=
89

dB
A

4
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2.
N

o
is

R
e
q
u
in

s
2-2

“Special
efforts

shall
be

m
ade

in
the

developm
ent

of
a

project
tO

com
ply

w
ith

F
ederal,

S
tate,

and
local

requirem
ents

for
noise

control;
to

consult
w

ith
the

appropriate
officials

to
obtain

the
view

s
of

the
affected

com
m

unity
regarding

noise
im

pacts
and

abatem
ent

m
easures;

and
to

m
itigate

highw
ay-related

noise
im

pacts,
w

here
feasible

and
reasonable.”

T
his

policy
statem

ent
sets

forth
the

intent
of

the
traffic

noise
analyses,

the
identification

of
traffic

noise
im

pacts,
and

the
need

to
offer

m
itigation

w
here

reasonable
and

feasible
criteria

have
been

achieved.

1
2.3

T
raffic

N
oise

Im
pacts

and
A

pplicability

2.3.1
FH

W
A

R
egulations

Five
separate

N
oise

A
b

atem
en

t
C

riteria
(N

A
C

),
based

on
land

use,
are

used
by

FH
W

A
to

assess
potential

noise
im

pacts
as

defined
by

23
C

FR
772.

T
he

FH
W

A
considered

several
approaches

to
define

im
pact

levels,
but

generally
based

the
criteria

on
noise

levels
assO

ciãtéd
w

ith
the

interference
of

speech
com

m
unication.

T
he

N
A

C
are

therefore
a

balance
ofw

hat
is

desirable
and

w
hat

is
generally

achievable.
2

A
traffic

noise
im

pact
occurs

w
hen

noise
levels

approach,
m

eet
or

exceed
the

N
A

C
criteria

listed
in

the
follow

ing
table

or
w

hen
the

predicted
noise

levels
are

substantially
higher

than
the

ex
istin

g
n

o
ise

level.

T
A

B
L

E
2-1

FH
W

A
N

O
IS

E
A

B
A

T
E

M
E

N
T

C
R

IT
E

R
IA

-
H

O
U

R
L

Y
W

E
IG

H
T

E
D

SO
U

N
D

L
E

V
E

L
A

ctivity
L

4
h
),

D
escription

of
A

ctivity
C

ategory

L
ands

on
w

hich
serenity

and
quietare

of extraordinary
A

57
significance

and
serve

an
im

portant
public

need
and

w
here

(ExteriO
r)

the
preseN

atloh
Ofthose

quàhtiês
is

essential
ifthe

area
is

to
continue

to
serve

its
intended

purpose.

67
R

esidences,
picnic

areas,
recreation

areas,
playgrounds,

B
1E

xterior’
active

sports
areas,

parks,
m

otels,
hotels,

schools,
‘

-churches,
libraries,

and
hospitals.

72
D

eveloped
lands,

properties,
or

activities
not

included
in

(E
xterior

C
ategories

A
or

B
ab

o
v
e

D
-

-
-

U
ndeveloped

lands.

E
52

R
esidences,

m
otels,

hotels,
public

m
eeting

room
s,

schools,
(Interior)

churches,
libraries,

hospitals
and

auditorium
s.

FH
W

A
has

deferred
to

the
S

tate
agencies

to
define

the
noise

level
that

“approaches”
the

N
A

C
and

to
define

a
substantial

increase
in

traffic
noise

levels.
It

should
be

noted
that

the
N

A
C

are
not

used
as

goats
for

noise
attenuation

design
criteria

or
design

targets.
Instead,

the
N

A
C

are
noise

im
pact

thresholds
for

considering
abatem

ent
w

hen
they

are
approached,

m
et,

or
exceeded.

N
oise

abatem
ent

m
easures

are
required

to
be

considered
as

part
ofthe

project
ifim

pacts
are

identified.

ID
O

T
H

ighw
ay

T
raffic

N
oise

A
ssessm

ent
M

anual
R

ev.
10/1/07,,
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2.
N

oise
R

egulations
2-3

E
xam

ples
of

A
ctivity

C
ategory

A
include

a
m

onastery,
an

outdoor
prayer

area
and

an
am

pitheater.
A

ctivity
C

ategory
B

lists
specific

exam
ples,

but
other

land
uses

not
specifically

listed
include

cem
eteries,

cam
pgrounds,

and
trails.

A
ctivity

C
ategory

C
exam

ples
include

com
m

ercial
and

industrial
land

uses.

T
he

N
A

C
and

noise
procedure

regulations
apply

to
T

ype
I

and
T

ype
II

(retrofit)
projects

only;
how

ever,
the

im
plem

entation
of

a
T

ype
II

program
is

optional.
T

ype
I

and
T

ype
II

p
ro

jects
are

defined
as

follow
s:

T
ype

I
projects,

A
proposed

F
ederal

or
F

ederal-aid
highw

ay
project

for
the

construction
of

a
highw

ay
on

new
location

or
the

physical
alteration

of
an

existing
highw

ay
w

hich
significantly

changes
either

the
horizontal

or
vertical

alignm
ent

or
increases

the
num

ber
of

through-traffic
lanes.

N
oise

abatem
ent

is
finàncéd

w
ith

funds
appropriätèd

for
the

ptopO
sed

project.

T
ype

I!
or

R
etrofit

projects.
A

proposed
noise

abatem
ent

project
on

an
existing

fully
co

n
tro

IIed
access

S
tate

h
ig

h
w

ay
or

Interstate
in

an
urban

area.

2.3.2
ID

O
T

N
oise

Policy

T
he

lO
O

T
N

oise
Policy

establishes
the

traffic
noise

analyses
requirem

ents
for

all
T

ype
I

or
T

ype
II

projects
w

hether
they

are
federally

funded
or

S
tate-only

funded,
w

hich
includes

cost-sharing
projects

w
ith

local
funds.

T
he

traffic
noise

im
pact

determ
ination

is
based

on
the

FH
W

A
N

A
C

as
set

forth
in

lO
O

T
’s

policy
found

in
C

hapter
26-6.05(c)

(A
nalysis

and
R

eporting)
of

the
B

D
E

M
anual.

ID
O

T
has

established
the

follow
ing

criteria
to

define
the

occurrence
O

f a
traffic

noise
im

pact.

•
D

esig
n

y
ear

(typically
20

years
into

the
future)

traffic
noise

levels
are

predicted
to

approach,
m

eet,
or

exceed
the

N
A

C
,

w
ith

approach
defined

as
I

dB
A

less
than

N
A

C

O
r,

•
D

esign
year

(typically
20

years
into

the
future)

traffic
noise

levels
are

predicted
to

substantially
increase

(greater
than

14
dB

A
)

over
existing

traffic-
generated

noise
levels

B
ased

on
the

approach
definition

determ
ined

by
ID

O
T,

T
able

2-2
provides

the
noise

levels
at

w
hich

a
traffic

noise
im

pact
w

ould
occur

and
w

ould
require

consideration
of

traffic
noise

abatem
ent

for
the

design
year.

T
A

B
L

E
2-2

ID
O

T
T

R
A

FFIC
N

O
ISE

L
E

V
E

L
S

W
A

R
R

A
N

T
IN

G
A

B
A

T
E

M
E

N
T

E
V

A
L

U
A

T
IO

N
A

ctivity
C

ategory
L

(h
),

dB
A

A
58

(E
xterior)

B
66

(E
xterior)

C
71

(E
xterior)

DE
51

(Interior)

lO
O

T
H

ighw
ay

T
raffic

N
oise

A
ssessm

en
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R

ev.
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