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PREFACE

The purpose of this document is to describe and justify a traffic noise
abatement project for which Federal financial participation is requested.
Specifically, it is proposed to construct approximately 5,400 lin ft of traf-
fic noise barrier along the west side of I 275 in Canton Township between
Ford Rd (M 153) and I 94,

The authority forthe applicationherein being made tothe Federal High-
way Administration derives from Section 114 of the Federal-Aid Highway
Act of 1973, Section 109(i), Title 23 U.S8.C., Noise Standards and Proce~
dures for Type II projects.




NOISE ABATEMENT APPLICATION
Application

The Michigan Department of State Highways and Transportation is re-
questing Interstate financial paxticipation by the Federal Highway Admini-

stration in the noise abatément measures detailed here for the described

segment of I 275,
Authority

The Federal Highway Noise Standards were first proinulgated as Fe-
deral Highway Administration Policy and Procedure Memorandum 90-2 on
Janudry 24, 1973. On February 20, 1974, "Interim Guidelines for Noise
Abatement Projects on Previously Constructed Highways," was issued.
These existing issuances have been congolidated by the Federal-Aid High-
way Program Manual, Volume 7, Chapter 7, Section 3 (FHPM 7-7-3), ef-
fective May 24, 1976, Under these guidelines, Regional Federal Highway
Administrators or delegated Division Engineers were given authorityto ap-
prove noise abatement projects for prevmusly constructed highways on any
Federal-Aid system, provided:

1) A noise analysis has been performed 'using the general guidelines
outlined in FHPM 7-7-3,

2) A determination has been made that the noise abatement projects
are clearly of high priority,

- 3) The noise abatement project will achieve a significant noige reduc-
tion,

4) 'The noise abatement benefits are judged to outwelgh the overall
economic and environmental cost of the projects,

5) The noise abatement meagsures are for noise-sensitive developed
activities which were in existence on May 24, 1976. '

Selection of I 275 Segment

_ The Michigan Department of State Highways and Transportation has

selected the herein described segment of I 275 to be the subject of an op-
tional application for Federal-Aid on a traffic noise abatement project.
Under the permissive authority granfed by the Federal-Aid Highway Act of
1973 the Federal Highway Administration has established regulations for
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Figure 1. Location of segments of I 275 for which noise abatement structures

are being proposed.




dealing with noise on "previously constructed! highways. These are de-
signated as Type I projects (location approval received prior to July 1,
1972 and authorization to advertise for the major grade and drain elements
granted prior to July 1, 197 6) and are undertaken at the option of the state
hlbhway agency.

The subject route segment of I 275 is located along thewestern edge of
the metropolitan Detroit area (¥Fig. 1). The I 275 north-south freeway tra-
verses an area which is now undergoing the transition from rural-agrical-
tural to suburban-residential use. The areas immediately adjacent to the
" freeway are developing as a high-density mix of apartment conmplexes, con-

don%iniums,‘ town houses, and single-family residences.

-~ The freeway is composed, generally, of two roadways of three lanes
¢éach, separated by a 94~ff median. X is a limited access facility built to
Interstate standards.  The selected segment studied here is primarily a
rural, at-grade facility with some elevated sections located at grade se~
parations. '

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, are
based primarily on its high noise levels, It would probably fall in the 70th
to 90th noise level percentile of all Michigan limited access freeway resi-
dential frontage where the FHWA T. 70 dbA standard is being exceeded.

Certain preceding decisions and other factors also form part of the
basis for this application:

1) Noiselevels along the route in future years may be lower than those -

" at the time of opening. 'This could occur because of eventual, enforced

statuatory limits on the noise of both new and in-service vehicles; techno~

logical improvements-in the noise abatement aspects of vehicle design and
maniufacture; and possibly from reduced future traffic volumes and speeds
resulting from energy conservation measures. However, because of the

uncertainty of the timetable for these future ev‘ents, and of the magnitude

of the reductions that may result, the Department believes it appropriate

to treat the problem as it appears_ to-exist at the present--not at some'

hopefully quieter future tlme

2) The appllcable Federal regulations for Type I prOJects do not re-~
quire that the Federal noise standards be met to obtain FHWA financial
participation. The Depal'tment believes, however, that every effort should
be made to achieve those standards. Therefore, they are designed for in
this project.




3) Care must be exercised in the selection and design of noise barrier -
walls to guard against light reflections, sight distance problems, to mini-
mize thehazards of sharpshadows falling across the roadways, and to pro-
vide for drainage and snow removal. These factors will be considered dur-
ing the actual design phase of the project. |

Selection of this particular segment of I 275 for noise abatement appli~
cation is not meant to imply that it is the only noise problem area along
1275, or that it precludes future noise abatement application for other seg-
ments. of this freeway. This segment was selected because of a potentially .
serious noise problem in the adjacent residential area brought to the De-
partment's attention by objections and protests from the area residents and
supported by requests from local and state officials and legislators. The
township has also submitteda formal resolution supporting noise abatement
measures (Appendix A). ' '

NOISE ANALYSIS
Definitions

In order toprevent ambiguities, several termsused inthe FHPM 7-7-3
Federal HighwayNoise Standards are given Michigan definitions as follows:

1) 'Significant Noise Reduction' - An attenuationofat least 6 dbA {(pre-
ferably over 10 dbA), in the I noiselevel at the protected human activity
facility nearest the barrier.

2) 'Noise Abatement Benefits' - Any improvement in, or the betfer-
ment of, the environmental noise conditions asgociated with humans.

3) 'NoiseSensitiveDeveloped Activities' - Those portions of land which
contain improvements or activities devoted to frequent human use or habi-
tation. For improvements under construction or subseguently added, the
date of issue of a building permit establishes the date of existence.

Analysis
Existing noise levels were measured at representative locations in the

subject area prior to the opening of the I 275 freeway. These Lqg levels
ranged from 47 to 55 dbA at the freeway right-of-way (R-O-W).

Ba.sed upon the traffic data given in Table 1, and the appropriate plan
and elevation sheets, 1.0 noise levels were predicted as outlined in FIHPM




7-7-3. The resulting Ly, levels for the design year (1990) ranged from 78
to 82 dbA at the freeway R-O-W. The Ly 70 dbA contour was also pre-
dicted and is shownm in Figure 2.

The residential communities borderingonI 275 and the data of the first
building permit for each site are also identified on Figure 2. This infor-
mation was obtained from the public records of Canton Township.

Normally, the funding fornoise abatement projects on previously con-
structed highways, such as this portion of I 275, will be requested by the
Department only for those noise-sensitive developed activity areas which
existed prior to the date of construction contract award of the highway. In
addition, only those noise-sensitive developed activity areas in which a
significant portion of the area has been impacted will be considered for
noise abatement in this application.

"t

: TABLE 1

i INTERSTATE HIGHWAY I 275,
CANTON TOWNSHIP, MICHIGAN

1990 DESIGN YEAR TRAFFIC DATA

Roadway Element

I275
Item
M153to | US12to | RampC

UsS 12 Ecorse Rd ‘
Directional DEV 4,290 4,140 240
DHYV Percent Commercial 7 7 6
DHV Auto Speed 50 50 35
DHV Truck Speed 50 50 35
Service C Volume 4,290 4,290
Service C Auto Speed 40 40
Service C Truck Speed 40 40




'FIGURE 2. I-275 PROPOSED NOISE ABATEMENT PLAN.
I-94 NORTHERLY TO FORD ROAD

i2 FT BARRIER
STA. 1381400 TO 1405+00
LENGTH 2400FT.

CANTERBURY MEWS | .gial B paoaglv: " g \ (B e . P ./ PNRE THE WINDS

SEPT. 1970 L Ny o i W o , . y SR . B e T 1Y JULY 1973

CANTON COMMONS
FIRST BUILDING PERMIT
DEC. 1970
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12 FT BARRIER
STA. 320+00 TO 328+00 RAMPC

LENGTH 800 FT.
. ’x

14 FT BARRIER
STA.1298+00 TO 1320+00
LENGTH 2200 FT.
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WESTPOINT MANOR

FIRST BUILDING PERMIT
SEPT. 1967
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NOISE ABATEMENT ALTERNATIVES

Having identified the existing and predicted noise levels, and thereby
becoming aware of the potential problem, it is appropriate to consider the
available alternatives. It isthe 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
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 Ly 70 dbA
and a significant noise reduction would be achieved at all residences within
noise-sensitive developed activity areas where the noise abatement benefits
are judged to outweigh the economic cost of the project. The design year
(1980) noise level predictions were calculated according to FHPM 7-7-3
and are given in Table 2 and the predicted L, 70 dbA contour is shown in
Figure 2. The total length of required barrier is about 5,400 lin ft at an
estimated cost of $90 per lin ft, or an estimated total expenditure of
$486,000. Because of the narrow R-O~W along the subject segments the
proposed noise barrier will be of the wall type.

A major portion of this I 275 segment has ‘undeveloped or agricultural
land uses adjacent to the R-O-W, thus requiring no abatement measures.
However, there are four residential complexes along this segment which
have been studied to determine the necessity of noise abatement measures.
Of these four complexes it was determined that 'Canterbury Mews' and
'"The Winds' did not justify the undertaking of noise abatement projects as
there were no residential buildings that would experience an L4 g noise level
in excess of the Federal noise standards. The Canterbury Mews complex,
located between Ford Rd and Cherry Hill Rd on the west side of I 275, did
have one structure which would experience an L1 73 noise level; however,
this is the office for the complex and by itself wouldnot justify thehigh cost
of erecting a barrier at the location. The Winds complex, located between
Cherry Hill Rd and Palmer Rd on the west side of I 275, also has no resi-
dential buildings in existence which will experience noise levels in excess
of the Federal standards. Moreover, The Winds complex has an existing
earth berm outside of the freeway R-O-W which effectively shields all but
one of the existing foundations, the value of this one foundation would not
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justify the expensé of noigse abatement measures. I would be more appro-
priate at this site for the developer toextend the existing eaxrth berm along
the creek to shield the remaining foundation when the need arises.

The remaining two complexes 'Canton Commong,' located between
Cherry Hill Rd and Palmer Rd, and the "Westpoint Manor Mobile Home
Park, ' located betweenUS 12 and Van Born Rd, both have residential struc-
tures and playground areas which will experience severe environmental
noise impacts as demonstrated when comparing the 1.qq levels of 47 to 55
dbA, which existed prior to the freeway opening, to the predicted design
year Lgq levels of 76 to 82 dbA. Moreover, treatment of an area of such
high noise levels and population density must be considered a high priority
project. Since I 275 at the Westpoint Manorlocation is an elevated facility,
the noise barrier would have to be constructed at the edge of the shoulder,
at-an approximate distance of 20 ft from the center of the near lane. The
necessary safety considerations, suchas protecting guardrail where appro-
priate, will be part of the desipn. At the Canton Commons location the
noise barrier would be constructed along the freeway R 0-W.

The barriers of the lengths, heights, and locations shown in Figure 2
are designed to ensure that all design year noise levels in the residential
areas are Ljqg 70 dbA or less. When the large number of potentially im-
pacted residences (134 homes and the ground floor residents of 21 apart-
ment buildings), residential yard areas, and residents are compared to the
moderate cost of the projebt, the trade-off between noise abatement benefits
and economic cost is, in the Department's opinion, justified.

The barrier walls proposed may be of the concrete stab-panel type as
used and proven on I 35W near the Univergity of Minnesota in Minneapolis
orof a similar designusing H-beam supports. These units have reasonable
esthetics, practically no maintenance, are relatively easy to erect and
meet all physical requirements for sound barriers.

End-sections of barriers, whenever possible, will have 100 to 200 it '
step-taper sections to reduce the anmoying 1startle’ effects of sharp end-
sections, i.e., where a very noisy vehicle moving at high speed suddenly
breaks out from behind the barrier wall. (These step-taper sections are
. additional lengthg not shownon Figure 2 or included inthe 5,400-ft length.)

Assumptions necessary for the approvednoise predictor computer pro-
grams in use today, coupled with the preat difficulty in accurately predict-
ing future traffic parameters, resulis in at least a 2 dbA uncertainty band
around noise predictions. In an effort to compensate for this uncertainty,

L 11 -




2 ft have been added to the calculated height of each barrier in Figure 2.
This precaution, as appropriate inall human environmental considerations
is designed to favor the potentially impacted citizen, and will be achieved,
at a nominal $6,000 to $12, 000 additional cost~-2 to 3 percent of the total
cost. ‘

= B . e e

Recommended Alternate

Tt is the considered recommendation of the Michigan Department of
State Highways and Transportation that the Federal Highway Administration
approve Interstate participation for implementation of Alternate B as des- -
cribed above:and in Figure 2. .

i ! : !
. ! : ;

MICHIGAN TRAFFIC NOISE ABATEMENT

To. support and supplement' this application a brief review of the De-
partment’s noise abatement related activities has been included below.

Noige Committee-

In the spring of 1974 the Department establishedan ad hoc Noise Com-~
mittee to formulate guidelines for the construction of noise barriers. Tn
September of 1974 this committee was redesignated as standing, and given
the assignment of advising the Department on all noise problems.

Noise Barrier Guidelines

The Department's Bureau of Highways Guidelines for Noise Barriers
(Appendix B) was established to ensure that consistent appropriate and safe
measures are taken with regard tonoise barriers onexisting 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, eco-
nomic, and environmental effects. Specifically, the guidelines provide the
decision maker with answers as to whether anoise barrier should be built,
or permitted; if it ig to be built by the Department, what its priority should
be; who should pay for it; and its design and construction specifications.

Vehicle Noise Control Legislation

A Dbill establishingnoise emission limits for all new and existing caxrs,
__trucks, and motorcycles using Michigan roadways has been drafted for sub-




mission to the Michigan House of Representatives. It was prepared by the

- Michigan Motor Vehicle Noise Control Committee, chaired by a member of
~ the Department of Highways and Transportation, with representatives of

State Police, Commerce, and Natural Resources plus support personnel
from the Governor's Office, Aftorney General, and the House of Represen—

tatives. This group, and their respective departments, are actively sup- '

porting vehicle noise control legislation to supplement that already imple-
mented by the Federal Government for vehicles in Interstate Commerce.

Noise Level Inventory

In a further attempt to ensure equitable distribution of Michigan noise
abatement funds,. a Statewide freeway noise level inventory has been con-
ducted. This recently completed inventory will enable the State to better
determine where its noise abatement funds should be utilized to achieve
maximum citizen benefit. '

Earlier Michigan Noise Barriers

To date, several experimental barriers have been constructed in the
state, notably a. wooden wall alongl 75 in Allen Park, a steel wall along

I 75 in Southgate, and an earth mound along I 94 near Kalamazoo. Also,

letting is imminent on 1,800 ft of concretewall on I 75 in Lincoln Park and
on several sections of concrete wall totaling 21,000 ft along I 275 between
M 153 and Five Mile Rd. A questionnaire was sent to eachof the residents
shielded by the Allen Park woodenwall resulting in over a 50 percent res-
ponse to the subjective questions. These responses and other results are
being correlated with attenuation measures to help the Depaxtment select
the most visually acceptable and effective noise barriers.

"‘13“‘ i




APPENDIX A

SUPPORTING LOCAL GOVERNMENT RESOLUTION
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CHARTER TOWNSHIP OF CANTON

44508 GEDDES ROAD . CANTON, MICHIGAN 48138

GENERAL OFFICES 313 /397-1040 " BUILDING DEPARTMENT 313 /397-1005
SUBRERVISOR ‘ " CLERK TREASURER
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Gentlemen:

Canton Township has received a copy of your letter of September 13, 1976,
to Stephen B. Foley, 41021 Michigan Avenue, Lot 125, Canton, Mi., relative to
construction of a highway noise barrier adjacent to I-275 and U.S. 12, West
Point Mobile Home Park.

At a regular meeting of the Township Board of the Charter Township of
Canton held on January 25, 1977 a resolution was passed requesting the
State Highway Department to make application to the Federal Highway Administ-
ration for the construction of the bharrier.

Very truly yours,

I /% N

J W. Flodin
ship Clerk
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APPENDIX B

BUREAU OF HIGHWAYS GUIDELINES
FOR
NOISE BARRIERS
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MICHIGAN DEPARTMENT OF STATE HIGHWAYS
AND TRANSPORTATION

BUREAU OF HIGHWAYS
GUIDELINES FOR HIGHWAY NOISE BARRIERS

I PURPOSE:

To establish puidelines for use by the Bureau of Highways in the planning, design
and copstruction of earth mound or wall type barriers to abate noise radiating from
Michigan highways. Also, for guiding the procedures for review and issuance of
construction permits for barriers within the highway right of way, to be financed
and built by private interests; further to provide guidance with respect to the matter
of barrier funding — public, private or shared.

The guidelines have been established to insure that consistent, appropriate and safe
measures are taken with regard to noise barriers on existing highways; and that these
measures are in the best public interest to achieve noise levelg compatible with dif-
ferent land uses, with due consideration to social, economic and environmental ef-
fects. Specifically, they provide the decision maker with answers as to whether a
noise barrier should be built, or permitted; if it is to be built by the Bureau what

its priority should be; who should pay for it; and its design and construction details.

II APPLICABILITY

These guidelines may be applied, as appropriate, to those urban, suburban and rural
FAI, FAP and FAS Michigan State trunkline projects covered by Federal Highway
Administration Draft FHPM 7-7-3 (update of FHWA PPM 90-2 to include the congres-
sional directive, with respect to noise, contained in the Federal-Aid Highway Act

of 1973).

II  EXCEPTIONS:

The conditions set forth here in answering the above questions will be complied with
by Bureau personnel unless an exception has been authorized, in writing, by the
Deputy Director, Bureau of Highways. ‘

4-23-74

12-4-74

— 12-19-74
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IV CRITERIA FOR DECISION AS TO WHETHER OR NOT A PROPOSED BARRIER
SHOULD BE BUILT, OR A PERMIT ISSUED:

A. DEVELOPED LANDS:

The first decision with respect to any noise problem at a developed site will
be whether or not construction of a noise barrier in the highway right of way
is justified. An affirmative decision requires that all of the following con~
ditions be met.

1. For a residential area the noise problem must be brought to the Bureau's
attention by the citizens affected or by an agency or organization repre-
genting their interests.

2. The request for noise abatement must be supported by a formal, local
government resolution.

3. The local government must furnishthe Department with documentation
of its existing future land use controls, or which
demonstrates or supports that government’s intention to control future
land development within its boundaries, so as to reasonably preclude
the necessity for noise barriers in highway rights of way adjacent to
such future developments. :

4. A noise analysis performed in accordance with the general guidelines
outlined in FHPM 7-7-3 must confirm that the noigse level for the ap-
propriate land use category is being exceeded.

5. Inany FHPM 7-7-3 Category B area the 70 dbA Lp limit must be ex-
ceeded during that area’s sound sensitive hours (usually 9:00 p. m. to
12:00 midnight).

e 4-23-74 4-10-75
oo 12-4-74 9-11-75
L 12-19-74

2-4-T5




8.

10.

11.

12.

13.

Highway traffic noise must be the principal constituent of the area noise.

The relationship between barrier cost and estimated value of area to be
protected, must be in accordance with Figure 1 to qualify for affirmative
consideration of anoise barrier. (In general a barrier which costs more
than 50 percent of the vaiue of the area being protected, shall be deemed
unjustified. ) '

In general, noise abatement projects will be programmed in accordance with
the priorities of Figure 1.

The noise abatement benefits must be judged by the Bureau to outweigh the
pverall social, economic and environmental costs of the project.

There must be no foreseeable, future public need for the highway right of
way on which the noise barrier is to be erected.

It must be reasonably proven that the subject noise barrier should be
built on highway right of way rather than on adjacent non-highway property.

The standards and specifications of Section VI of thig Guideline must be fuliy
complied with.

The plans must be reviewed and approved by the Bureau.

4-23-74

12-4-74

e 12-19-74
- 29 = . 2“4.-"75
o 4-1.0-75

' 9-11=T7H"




B,

i

UNDEVELOPED LANDS:

To justify, approve or permit erection of a noise barrier in the highway right
of way adjacent to undeveloped lands shall require that the following conditions
be met. '

5.

No prudent or feasible alternatives to such erection exist.

The local government unit must approve placement of the barrier in the high-
way right of way.

The barrier will be non-Departmentally funded.
Ttems 3, 4, 5, 6, 7, 9, 10, 12, and 13 of Section IV also apply.

The barrier must be maintenance free (vegetation .covered earth mound
would qualify), and wall-types will not be permitted.

- 4-23-74 4-10-75
L ,, 12-4-74 9-11-75
_- Zfl - 12-19-74
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A FUNDING NOISE BARRIERS

Funding for noise barriers will be arranged hy the Department, or will be the res-
ponsibility of the affected property owners. When arranged by the Department it will
include: @) city participation as indicated by resolution and as required by state
statute, (2) Federal Highway Administration participation as applicable and (3) De-
partment participation as applicable. The source of funds will be determined as
follows:

A. The Department will arrange barrier fundings when the potentially impacted
facility (usually a residence or group of residences) was in existence on the
date of construction contract award. 'In existence'’ for a potentially impacted
facility will be defined as beginning on the date of building permit issuance.

B. If the facility proposed for noise barrier protection was developed after the
roadway, but it can be demonstrated that highway noise has increased by 10
dbA, or more, since the facility's construction then the Department will ar-
range funding, (ThiS assumes that at the time of impacted facility construc-
tion the subject highway was completely open and had been open sufficiently
long for traffic to stabilize.)

C. I neither A nor B above apply, funding will be a responsibility of the prop-
erty owners.

4-23-74

12-4-74

12-19-74

2-4-T5
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VI BARRIER CONSTRUCTION AND PERFORMANCE SPECIFICATIONS.

For purposes of safety, economy, esthetics and effective noise abatement any noise
barrier constructed by the Bureauor permitted by the Department to be constructed
by others, within the right-of-way or on excess property, will meet the following
requirements: '

A. A minimum decrease in the L noise level of 6 dbA must be achieved at the
protected human activity facility nearest the barrier.

B. An earth mound, if constructed, shall blend with existing slopes and shall
provide for continued proper drainage. A sound barrier wall, whether con-
structed on top of an earth mound, or in lieu of an earth mound, may be no
closer than 30 {ft from the edge of pavement. Also, the toe of any earth mound
may not be cloger than 30 ft from the edge of pavement.

C. The front slope of an earth mound having its toe 50 ft or less from the edge of
pavement, may be no steeper than 1 on 3. This slope may be increased to 1
on 2 if the beginning of the mound is 50 ft or more from the edge of pavement. j
The back slope of the mound may be 1 on 2 or any slope that will stand if it is {
outside the right-of-way, 1‘

D. Slopes steeper than 1 on 2 must be sodded.

E. Erosion control and turf establishment shall be in accordance with the Standard
Specifications and current special provisions. i

F. If the right-of-way fence must be removed and replaced, it shall be replaced
in a condition equal to the existing fence; and shall be installed at the right-of-
way line. If excess property owned by the Department is involved, the fence
shall be installed at either the foot of the slope on the property owner side or,
at the far side of the excess property line, whichever is closest to the roadway.
(There could be cases where adjacent excess property, by itself, is sufficient
to accomodate the earth fill.)

G. Construction of any earth mound within the right-of-way must be completed .
within six (6) months after start of construction. [

H. Construction of any barrier shall not obstruct existing drainage, unless
alternate drainage is provided. Adequate precaution shall be taken to prevent
sediment from entering adjacent watercourses. Sediment must be removed
from the road ditch at the conclusion of construction of the barrier,

1 Any slopes damaged during the course of barrier construction shall be smoothed
and restored and the entire highway facility shall be restored to pre-barrier
construction condition.

J. Where existing utilities must be adjusted or relocated due to noise barrier
construction the work shall be coordinated with the affected utilities.
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