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PREFACE

The purpose of this document is to describe and justify a tra;ffic noise
abatement iproject for which Federal financial particripation IS requestfed.
Specifically, it is proposed to construet approximately 1,'800 lineal £t of
traffic noise barrier along the east side bf I 75 between Champaign Ro;&

and the Southfield Highway in Lincoln Park.

2

-

The authority for the application herein being made to the Federal High~
.way Administration deriveé from Section 114 of the Federal-Aid Highway
Act of 1973, Section 109(i), Title 23 U.S.C., Noise Standards and Proce-

dures for Type II Projects.
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INTRODUCTION

The Michigan Department of State Highways and Transportation has

selected the herein described segment of I 75 to be the subject of an optional
application for Federal-Aid on a traffic noise abatement project. Under the
permissive authority granted by the Federal-Aid Highway Act of 1973 the
Federal Highway Administration has established regulations for dealing — 7ﬁ_,_,___
with noise on "previously constructed" highways. These are designated as

Type II projects (location approval received prior to July 1, 1972) and are

»
undertaken at the option of the state highway agency.

The subject route segment of 175 is located along the southern edge of
the metropolitan Detroit area, The area immediately adjacent to: .
the freeﬁay is occupied by a high density group of single-family dwellings. -

The freeway is composed generally of two roadways qf three lanes each,
separated by 26 ft median, It is a limited access facility built to Infer-
stafe standards;, The selected segmentl studied here is primarily an urban- i
faeility, going from depressed under Champaign Rd to ‘elevated over the -
Southflield Highway.

The decision to apply noise abatement procedures to the subject road-

way segment, and as to the type or types of abatement devices to use, is
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based in part on certain préceding decisions:

1.

Noiée levels along the route in future years will almost certainly
be much lower than those at. time of épeninga This should occur
because of evelﬁ:ual e};forced Statuatoryrlimits on the nojSe of both
new and in-service vehicles; technological improvements in the
noise abatement aspects of vehicle design and manufacture; and e
very_ﬁrobably from reduced future traffic volumes and speeds re-

sulting from energy conservation measures. However, because of

the uncertainty of the timetable for these future events, and of the

magnifude of the reductions that may result, the Department be-

~ lieves it appropriate to treat the problem as it appears to exist at

~ the present — not at some hopefully quieter future time.

The applicable Federal regulations for Type II projects do not re-
quire that the Federal noise standards be met to obtain FHWA finan~
Qial participation. The Department believes, however, that every

effort should be made to achieve those standards. Therefore, they

are designed for in this project. ‘

Care must be exercised in the selection and design of any barrier

walls o guard against light reflections, sight distance problems,
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to minimize the hazards of sharp shadows falling across the road-
ways and to prdvide for drainage and snow removal. Because of
- the nature of this project these problems are concluded to be mini-.
mal anﬂ do not require any extensive or involved remediesu
Selection of thls particular Segniel;t of I75 for noise abatement appli-
cation 1s not meant to imply that it is the only problem area along I 75, or
thaf it precludes future néise abatement applications for othe? segments of
this freeway. The segment was selocted because of a serious noise prob-
lem’in the é.djaceni: residentigl area brought to the Department's aitention

. b& objections and protesté_from the area residents and requests from city,
state, and federal officials and legislators.

In june 1975 a somewhat spectacular, and unfortunate, accident occurred
in the area of the gbre between I 75 rand the A Ramp of the Southfield -Inter—-
change (see :A'ppendix). This accident however, .must be considered a "freak™
occurrence and certainly not the type of event which can, or should, form the
basis for safe, ré,tionalr design oi_' a highway appurtenance,

Study of the acci&ent report appending this application reveals that a
truck traveling north on I 75, nof on the ramp, blew a right front tife and
swerved out of control across the beginning end of the ramp, overturning
and coming to rest with part of the eab protruding through the fence onto

the edge of Lincoln Street.
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Obviously such an occurrance justifies alarm and anxiety on the part
of those living in nearby homes. And in recognition of this prédictable res-—
ponse, and fo restore a sense of security to the résidents, the Department
is proposing that the noise barrier wall, herein applied for, be constructed
of reinforced concrete. Also, where appropriate,steel beam‘guardrail will
be installed, or reinstalled, between the ramp and the concrete noise barrier.
Examination of the accident history of the A Ramp in question discloses
| only an aﬁerage accid;ant rate for the type of road segment. The _Depart-—
ment's Traffic and Safety Division reports a tct al of 27 accidents on the
ramp in the last three and one--hal_f years. During this period an estimmted
, 19;000,000 vehicles have traversed the ramp thereby producing a rate of
about one accident for every 400, 000 vehiclé passhys. As stated above

this is not at all an excessive accident rate, however, the Departinent be-

L
HERS

lieves the actions proposed in this application constitute an appropriate res-
ponse to both the objective facets of the problem and also to the less well

defined subjective facets.
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NOISE ABATEMENT APPLICATIONS

APPLICATION

The Michigan Department of State Highways and Trangportation is re~

questing Interstate financial participation by the Federal Highway Admini-

stration in the noise abatement measures detailed bere for the described
segment of I75.
AUTHO?HTY
The Federal _Highway Nbise Standards-wére f:irst promulgated as Fede-
ral Highway Administration Policy and Procedure Memorandum 90-2 on
n '
January 24, 1973. On February 20, 1974, "nterim Guidelines for Noise
' Abatement Projects on Previousljr Constructed Highways"_ was issued. Un-
der these —interim guidelines, Regional Federal Highway Administrators or
delegated Divisior_l Engineers were given authority to approve noise abate-
ment projects for previously constructed highways on any Federal-Aid
systeﬁ, provided:
(1) A noise analysis has been performed using thg general guidelines
omlinéd in PPM 90—2 (Section 3, Chapter 7, Volume 7, Federal-
Aid Highway Prqgram Manual),

(2) A determination has been made that the noise abatement projects

are clearly of high priority.
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(3) The noise abatement project will achieve a significant noise reduc-
tion,
(4) The noise abatement benefits are judged to outweigh the overall

economic and environmental cost of the project,

(9) The noise abatement measures are for noise-sensitive developed

activities which are in existence on January 1, 1973,

MICHIGAN DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION
NOKE ABATEMENT PROGRAM

Noise Committee

FJ

-

In spring 1974 the Department established an ad hoc Noise Committee
to formulate guidelinés for the construction of noise barriers. In Septem-
ber of 1974 this committee was redesignated as standihg, and given the agsign-

ment of dealing with and advising the Department on all noise problems.,

Noise Barrier Guidelines

The Departmem's Buréau of Highways Guidelines for Noise Barriers
was established to insure that consistent, appropriate and safe measures
are taken with fegard to noise barriers on existing highways; and that these
measures are in the best public' interest to achieve noise levels compatible
with different land uses, with due consideration to social, econ_omic-and

environmental effects. Specifically, the guidelines provide the decision




maker with answers as to whether a noise barrier should be builf, or per-
mitted; if it is to be built by the Bureau, what its priorily should be; who

should pay for it; and its design and construction specifications.

Vehicle Noise Control Legislation

In July, 1975 Michigan House of Representatives Bill No. 5486 was in-
troduced and feferred to the House Committee on Public Safety. The hill
establishes nbise emission limits for all new and existing cars, trucks; and
motoreycles using Micﬁigan roadways. It was prepared by the Michiggn
Mczt‘or Vehicle Noise Contfol Committee, chaired by a member of Highways
aﬁd Transportation and with representatives from State i)olice, Commerce,
and Natu;'al Resources.pl'us support personnel from the Governor.'s Office,
Attorney General and the fiouse of Representatives. This group and_ théir

respective departments are actively supporting vehicle noise control legis-

1

lation to supplement that already implemented by the Federal Government

for vehicles in Interstate commerce.

Noise Level Inventory

In a further attempt to insure equitable distribution of Michigan noise
abatement funds, a statewide freeway noise level inventory is being con- N

ducted. This inventory should be completed during 1976 and the state will -
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thus be better able to determine where its limited noise abatement funds
should be utilized to achieve maximum citizen benefit.

Farlier Michigan Noise Barriers

To date several experimental barriers have been constructed in the
state, notably a wooden wall along I 75 in Allen Park, a steel wall along
I 75 in Southgate and an earthmound along I 94 near Kalamazoo. A ques—

tionnaire has been sent out to the residents shielded by the Allen Park wooden

wall resulting in over a 50 percent response to the subjective questions,
These and other results are being c'zbrf_elated: with attehuation measures -
»

in order to help the Department select the most visually acceptable and -

effective. noise barriers.

NOSE ANALYSTS

In order to prevent any arhbiguities, several terms used in the FEWA
Interim Guidelines for Noise Abatement Projects, on previously constructed

highways are given Michigan definitions as follows:

(2) Significant Noise Reduction - An attenuation of at least 6 dbA (pre~
ferably over 10 dbA), in the Ljq noise level at the protected

human activity facility nearest the barrier.

(b) Noise Abatement Benefits - Any improvement in, or the betterment

of, the environmental noise conditions associated with humans,

TR &



{¢) Noise Sensitive Developed Activities - Those portions of land which

contain improvemeﬁts or activities devoted to frequent human
use or hebitationq For improvements under construction or
subsequently 'edded, the date of issue of a building permit es-
tablishes the‘ date of eﬁistence.

Existing noﬁe levels were measured at nine representative locations
in the eubject area durieg off-peak tx;afffic flow. These Lgg levels ranged
from.73 to 83 dbA at the ‘R-O—W down to 65 dbA at distances of over 1,000
f outside the R-O-W. The locations and Ly, levels as they existed in
Séf)tember 1975, are presented in the Figure.

Based upon 1974 traffic data of Table 1 and the appropriate plan and

elevation sheets, L noise levels were predicted as outlined jin PPM 90-2

(Section 3, Chapter 7, Voiume (N Federel-Aid Highway Prog?:am.Manual).
The resulting design year Ijq contour is shown ie the Figure.

The resielential‘ communities boardering the east side of the 175 3—0—-W
and the plat registration dates also are identified on the Figure. This infor—r -

mation was obtained from the public records of the City of Lincoln Park.
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TABLYE 1
TRAFFIC DATA
1974 Existing
Location Design Hourly Volume Level of
, : : Service C

Direct Percent Vebicle Hourly Vehicle
. Volume Commercial Speed Volume Speed

P N
ERE RN I 5

-E‘

I75 - south of M 39 7,000 13 55 8,300 55

Ramp A - northbound
175 1o 21 39 1,550 10 30

Ramp B - southbound

M 39 to northbound I 75 400 10 30

For noise abatement projects on previously constructed highways,

B N R LT Tt L VR .

such as this poft:ioﬁ- of I 75, only ihose‘il;o;séésénsitive developed activity
~ aress which existed on January 1, 1973 are eligible for Federal funding.
In additioﬁ only those noise-gsensitive developed activity areas in which a
significant i)ortioﬁ of the area hgs been impacted will b‘e cons.ide_red for noise
abatement measures in this application,

Having identified the existing and predicted noise levels, and thereby

becoming aware of the potential problem it is appropriate to consider the

available alternates. It is the Department's opinion that in this case there
‘are essentially only two:

Alternate A - Do Nothing

This alternate calls for no special action for noise abatement. Noise

oy
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complaints would be rejected because the project predates the Federal Noise
standards.

Alternate B -~ Build Noise Barriers

Under this alternate the Federal residential noise limit of Lyq 70 dbA
and a significant noise reduction would be achieved at all residences within
7 noise-sensitive, de\feloped activity areas where the noise abatement bene-
fits are judged to outweigh the economic cost of the project. Thé existing
noise predictions were .calculated according to PPM 90-2 and are tabulated
in Table 2 and the predicted no-barrier 70 dbA noise contour is also given
- on the Figure. The total léhgth of required barrier amounts to :a.bOut, 1,800
lineal ft at an es.timat‘ed; total of $215, 000,

Because of tile narr;)w R-0O-W along the impacted subject area, the noise
barrier will be of the wé.ll type design. The necessary safety co-nsiderations

such as protecting guardrail where appropriate will be part of the design,

This residential area for which a noise barrier is propos'ed_ constitutes

" a severe environmental noise impact as demonstrated by the existing mea-

'

sured and predicted I . noise levels. Moreover, treatment of an area Qf

such high noise levels and population density must be considered 2 high

priority project.
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The proposed barrier sections have the following heights, locations

and lengths:

Height Stationing Length
(ft) | (Ramp A) )
18 1400 to 10400 900

16 10400 to 19400 900

i
] R RR TR S5

The south end of this barrier will butt up against the existing school barrier,

When the large number of potentially impacted residences (106 homes

and two apartment buildings), residential yard areas and residents are com-

»

-

pared to the moderate cost of thé project, the trade-off between noise
abatement benefits and economic cost is, in the Department's opinion, shqm
obviously justified.

The bérr_ier wall proposed is of the concrete stab?-panel type aé used
an& proven on I 35W near the University of Minnesota -in‘ Minneapolis. These
units have reasonable esthetics, practically no mairsténance, are relati\}ely

"easy to erect (need no foundation or upright supports) and meet al.l physical
requiremeﬁts for sound barriers. |

Assumptions necessary for the approved noise predictor computer pro-
grams in use today, coupled with the great d_ifficulty in accurately predict-
ing future traffic parameters, produces an uncertainty band around noise

predictions of at least 2 dbA. In an effort to somewhat overcome this un-

-
RT3
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certainty and the continuously varying height, a height adjustment has been
added to most of the calculated barrier heights of Table 2 for design pur-

poses. This precaution, as appropriate in 211 human environmental conside-
i'ations, is designed to favor the potentially impacted citizen, and will be
achieved at a very nominal additional cost. |

RECOMMENDED ALTERNATE

It is the considered recommendation of the Michigan Department of

State Highways and Transportation that the Federal Highway Administration  ~

approve Inferstate participation for implementation of Alternate B as des-

cribed above and in the Figure.
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= | . Technical Investigation 75 TI—2991%
(@), = MEASUREMENT SITE NO. (CIRCLED) AND | November, 1975
PRESENT OFF-PEAK L, dbA NOISE LEVEL | Hew.. g

| v
|

McKINNEY SUB.
PLATT REG. JULY 22,1914

:

MERRITT SUB. NO.I
PLATT REG. JULY 12, 1926

FORT PARK MANOR
PLATT REG. MAY 28,1923

LlO: 70 db

NO BARRIER
CONTOUR

I-75/RAMP A LINCOLN PARK
PROPOSED NOISE ABATEMENT PLAN

Southeast Quadrant I 75/M 39 Interchange

Prepared by Michigan Department of State Highways and Transportation for submission to Federal Highway Administration
- . : Er o _— . | . .
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