llinois Department Approval of
of Transportation Design Variance

Project Identification

Local Agency:  Marshall County Highway Department County:  Marshall
(County, Municipality, Road District / Township)
Section No.: 99 - 00080 - 00 - FP Route: F.A.S. 372

Street/Road Name: CH 6 / Western Avenue

Project Limits: Project begins approximately 2.5 miles west of the CH 6 intersection with IL 29, and proceeds west

for 1.042 miles, ending approximately 3.5 mi. east of the intersection of CH 7 with CH 6.

Project Length: 5500 ft (1.042 mi.) Functional Classification: Collector
Design Year: 2040 Design Traffic: [] DHV X ADT 850
Existing Structure No.: Proposed Structure No.:  062-3095

Project Scope of Work

a. Is this project located on the NHS? ] Yes X No
b. Is this project on a Strategic Regional Arterial (SRA) route? ] Yes X No
c. Funding [] MFT/State Assistance X Federal

d. Type of Work XI New Construction X Reconstruction 1 3R

e. Design Guidelines ] Urban ] Suburban X Rural [J 3R [ Other

f. Provide a brief project description (major construction elements):

The proposed improvement consists of the new construction of 1.042 miles of Western Avenue on a new
horizontal and vertical alignment, thus eliminating a winding and steep portion of the existing roadway. The design
speed for the new construction is 50 MPH. The project is in a rural location and an open roadway section will be
used. The new pavement will be designed for 80,000 Ib. trucks. The proposed roadway for Western Ave will
consist of a 24' wide, HMA pavement (striped for 22’, one 11’ lane in each direction) with 5' aggregate shoulders
(6’ total shoulder width). There will be no parking, bicycle or turn lanes, sidewalks, or multi-use paths present
along the proposed improvement. The roadway foreslopes will be 3:1 H:V, with 3:1 H:V back slopes and a two-
foot bottom ditch

District Coordination Meetings

Has project been previously discussed at district coordination meetings? X Yes 1 No
(If yes, attach minutes of variance approvals)
Dates: 9/13/2001, 12/5/2007
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Level One Design Variance Approval

Local Agency: Marshall County Highway Department Section No.:  99-00080-00-FP
Design Criteria for Project BLR&S Variance Summary of Variance
(Provide numerical value where indicated) Criteria Yes No and Justification
1. Design Speed: 50 mph 40 mph O X
2. Level of Service (Mainline):  N/A C Ll X
3. Lane Widths
a. Through Lanes: 11 feet 11 l X
b. TurnLanes: N/A feet 11 O X
c. Parking Lanes: N/A feet 11 O X
d. Bike Lanes: N/A feet ] X
4. Through Travel Lane Cross Slopes
Inside Lane: 2.0 % 1.5%-2% ] X
Outside Lane: N/A % ] X
(if more than 2 lanes)
5. Shoulder Widths: 5 feet 4'-6' Ll X
6. Horizontal Curvature (Minimum Radius)
2,864.79 feet 758' l X
List curves not meeting criteria
Sta. Radius Design Speed
U X
U X
L] X
7. Superelevation Rates
emax 8.0 % 8.0 O X
List curves for which € does not meet criteria
Pl Sta. Radius e Design Speed
U X
U X
[] X
8. Maximum Grade: 6.0 % 7.0% Ll X
9.  Minimum Intersection Sight Distance
700 feet 555' ] X
List locations not meeting the criteria
Cross Road Distance
U X
U X
[ X
10.  Minimum Stopping Sight Distance
425' feet 425' O X
a. Crest Vertical Curves — Min. K value 88 84 l X
List curves not meeting the criteria
VPI Sta. Sight Distance Design Speed Curve Length
U X
U X
U X
b. Sag Vertical Curves — Min. K vaiue 100 96 O X
List curves not meeting the criteria
VPI Sta. Sight Distance Design Speed Curve Length
U X
U X
U X
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Level Two Design Variance Approval

Local Agency: Marshall County Highway Department Section No.:  99-00080-00-FP
Design Criteria for Project BLR&S Variance Summary of Variance
(Provide numerical value where indicated) Criteria Yes No and Justification
Design Period: 20 years 20 years ] X
2. Horizontal Alignment (Mainline)
a. Minimum Superelevation Transition Lengths:
113 feet 113 ] X
b. Superelevation Distribution Between 2/3:1/3 O X
Tangent and Curve: 2/3
3. Vertical Alignment (Mainline)
a. Minimum Grade of Urban Cross
Section 2.00 % | 0.3% [ X
b. Minimum Length of Vertical Curves 300 feet 150 O X
c. Maximum K value of Vertical Curves  N/A 167 O X
(for curbed facilities)
4. Cross Section Elements (Mainline)
a. Design of Parking Lanes
e Cross Slope: N/A % | X
b. Design of Sidewalks
e Width: N/A feet 4 feet ] X
o Buffer Distance: NJ/A feet 2 feet ] X
e Cross Slope: N/A % 2% max. O X
o Longitudinal Grades: N/A % 5% max. Ol X
c. Median
e Type: N/A ] X
o Width: N/A feet ] X
d. Shoulder Cross Slopes: 4.0 % 4.0%-6.0% | X
e. Rollover Factor 8 % 8% ] X
f. Curb and Gutter Type ~ N/A ] X
g. Roadway Element
e Steepest Front Slopes:  3:1 (H:V) 3:1 O X
e Steepest Back Slopes:  2:1 (H:V) 3:1 X O 2:1 back slopes will be
constructed from Station
32+00 RT to 33+50 RT
and from 82+00 RT to
84+00 RT. These
slopes match the
existing back slopes and
are located at the
beginning and ending
limits of the project
where proposed Right-
of-Way is not being
purchased.
5. Drainage (Flood Frequency)
a. Pavement. 20 years 20 years Ol X
b. Structure: 20 years 20 years O X
c. Storm Sewer: N/A years ] X
Printed 5/10/2021 Page 4 of 5 BLR 22120 (Rev. 11/06)
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Level Two Design Variance Approval

Local Agency: _Marshall County Highway Department Section No.: 99-00080-00-FP B
6. Intersections
a. Level of Service for Individual Movement:
o Through Lanes: NJ/A O X
o TurnlLanes: N/A O Y
b. Skew Angle: 10 Degrees 15 Degrees O X
c. Approach Grades: 1.10/2.70 % <5.00% O X
d. Design Vehicle: WB-50 WB-50 O X
e. Turning Radius for Design Vehicle:  45' 45 O X
f. Minimum Corner Island Size: N/A O X
g. Minimum Turn Lane Length N/A feet O X
o Approach Taper: N/A feet O X
o Departure Taper: N/A feet (W X
s Bay Taper: N/A feet ] X
h. Entrances
Entrance Type Max. Width (ft.) Min, Width (ft.) Max. Grade(%)
Commercial N/A N/A N/A ] X
Residential N/A N/A N/A (] X
7. RR Crossings
a. Type of Railroad Protection:
N/A O X
b. Crossing Width (at 90° angle) NJA feet O X
8. Lighting ;
a. llluminance  N/A lux O X
b. Uniformity Ratio  N/A O 24
9. Other ltems
0 X

Prepared BW N[ Date: J-/2 -2/
‘" Desién g

o)
er {LocarAgency or Consultant)
1A
S Hit The

When Prepared by Consultant
Local Agency Concurrence:  Feh. (. S Date: ° 13- 2021

-
“M—Q o U (8. 202|
IDOT RegionalEngineer Concurrence =3 Date Central BLR&S Approval Date
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Marshall County
Section 99-00080-00-FP
CH 6 / Western Avenue

CROSS SECTION ELEMENTS (MAINLINE)
PROPOSED 2:1 DITCH BACK SLOPES

A variance is requested to allow the ditch back slopes from station 32+00 RT to
33+50 RT and from station 82+00 RT to 84+00 RT to be constructed at a 2:1 H:V
slope. These sections are located at the beginning and ending limits of the project
where the proposed roadway is matching into existing Western Avenue’s alignment
and right-of-way.

The required design for the proposed new alignment of Western Avenue, a rural two-
lane collector with design ADT between 400 and 2000, is 3:1 H:V back slopes (BLR
Figure 32-2B). The back slopes in the ditches along the existing Western Avenue in
these two areas are as steep as 2:1 H:V, and the proposed improvements will be
constructed to meet existing back slope conditions. The elevation of the
embankment within these two isolated areas is higher than the embankment
immediately up station and down station. This causes the existing backslopes to be
steeper within these station ranges than the surrounding areas. From station 82+00
to 84+00 RT, constructing a 3:1 backslope would encroach on the crop line of the
farm field which runs along the top of the back slope. Further, in order to maintain
positive drainage within these areas, the elevation of the ditch bottom cannot be
raised to alleviate the steeper back slopes. Approval of this Level Il Design Variance
would eliminate the need to chase the existing grade of the back slopes within these
isolated areas and eliminate impacts to the current land use outside of the existing
right-of-way. See attached cross sections for more information.

These small areas are located within the existing Western Avenue alignment at the
beginning and ending of the proposed project. They are only 150’ to 200’ feet in
length and are estimated to be only 0.02 to 0.04 acres. The area on the west end of
the proposed project (from station 82+00 to 84+00 RT) will involve right-of-way
purchase from a property owner who is currently not involved in the right-of-way
acquisition process for this project. Approval of this Level Il Design Variance would
eliminate the need for, and costs associated with, additional meetings with the
property owners, negotiations and actual cost of additional right-of-way purchase,
and the platting of additional right-of-way.

The remainder of the ditches to be built on this project will be 2 foot bottom ditches

with 3:1 H:V front slopes and back slopes. See the attached plan and profile sheets
for the proposed alignment, limits of construction, and limits of proposed right-of-way.
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APPENDIX
Class of Action Determination Document (May 2010 PDR)
Bridge Condition Report Approval
Coordination with Local & Emergency Service Agencies (May 2010 PDR)
Coordination with ACOE

Noise Analysis Report
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Hampton, Lenzini and Renwick, Inc.

Civil Engineers « Structural Engineers * Land Surveyors « Environmental Specialists
www.hlrengineering.com

This project is designed to comply with the terms and conditions of the Nationwide Permit Number 14, Linear
Transportation Projects, of the Department of Army Corps of Engineers Regulatory Program, effective March 19, 2017.
There will be no discharge into special aquatic sites, including wetlands, there is no record or threatened or endangered
species near the project location, the project does not involve a historic property, the loss of waters of the U.S. will be less
than % -acre, and the channel is not a navigable waterway. Authorization with the Army Corps of Engineers and a case
specific water quality certification, if required, will be updated in Phase 2, prior to construction.

380 Shepard Drive 380 N. Terra Cotta Road, Unit G 3085 Stevenson Drive, Suite 201 323 West 3rd Street
Elgin, lllinois 60123-7010 Crystal Lake, lllinois 60014 Springfield, lllinois 62703 P.O. Box 160

Tel. 847.697.6700 Tel. 847.697.6700 Tel. 217.546.3400 Mt Carmel, lllinois 62863
Fax 847.697.6753 Fax 847.697.6753 Fax 217.546.8116 Tel. 618.262.8651

Fax 618.263.3327
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Hampton, Lenzini and Renwick, Inc.

Civil Engineers o Structural Engineers e Land Surveyors e Environmental Specialists
www.hlrengineering.com

November 20, 2019

Mr. Mark Otten
lllinois Department of Transportation
District 4 BLR Field Engineer

401 Main St
Peoria, lllinois 61602-1111

Re: Western Avenue Noise Analysis Report- Section 99-00080-00-FP
Western Avenue (CH 6), Marshall County, lllinois

Dear Mark:

The attached noise analysis report has been completed for the horizontal realignment of Western Avenue (CH 6).
No sensitive noise receptors approached, met or exceeded FHWA residential NAC for existing, no build 2040, or
build 2040 conditions. Therefore, no traffic-noise abatement measures were considered for the Western Avenue
realignment project.

If you have any questions, please call me at (847) 697-6700.

Sincerely,
HAMPTON, LENZINI AND RENWICK, INC.
By:

Erica Spolar
Executive Vice President

Enclosure

Western Avenue Marshall County Noise Report (Section 99-00080-00-FP)

380 Shepard Drive 6825 Hobson Valley Drive, Suite 302 3085 Stevenson Drive, Suite 201 323 W. Third Street, P.O. Box 160
Elgin, lllinois 60123-7010  Woodridge, lllinois 60517 Springfield, lllinois 62703 Mt. Carmel, lllinois 62863

Tel. 847.697.6700 Tel. 847.697.6700 Tel. 217.546.3400 Tel. 618.262.8651

Fax 847.697.6753 Fax 847.697.6753 Fax 217.546.8116 Fax 618.263.3327
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Reitz, Mark A

From: Hurley, Felecia A

Sent: Wednesday, November 17, 2021 3:04 PM

To: Reitz, Mark A

Cc: Shebib, Al-Barrae R.

Subject: RE: SEQ #14124B - Noise Report - Western Ave (CH 6): 99-00080-00-FP / Marshall Co.

We have no additional comments and all comments were adequately addressed. Thanks.

From: Reitz, Mark A <Mark.Reitz@illinois.gov>

Sent: Tuesday, November 16, 2021 8:45 AM

To: Hurley, Felecia A <Felecia.Hurley@illinois.gov>

Cc: Shebib, Al-Barrae R. <AlBarrae.Shebib@lllinois.gov>

Subject: FW: SEQ #14124B - Noise Report - Western Ave (CH 6): 99-00080-00-FP / Marshall Co.

Felecia — updated noise report and disposition of comments attached for your review and approval. Let me know if you
need additional information. Thanks
Mark

From: Shebib, Al-Barrae R. <AlBarrae.Shebib@!Illinois.gov>

Sent: Monday, November 15, 2021 4:16 PM

To: Reitz, Mark A <Mark.Reitz@illinois.gov>

Subject: SEQ #14124B - Noise Report - Western Ave (CH 6): 99-00080-00-FP / Marshall Co.

Good afternoon Mark,
Attached Noise Report for SEQ #14124B, Section 99-00080-00-FP Western Ave (CH6) in Marshall County.
Please let me know if you have any additional questions or comments.

Thank you,
Al-Barrae R. Shebib, P.E

Local Roads & Streets
IDOT — District 4 Peoria IL
(309) 671-3698 albarrae.shebib@illinios.gov

State of lllinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication in
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof,
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work
product privilege, or any other exemption from disclosure.



Noise Analysis Report for CH 6 Western Avenue Replacement

Section# 99-00080-00-FP

October 2019

Prepared for:

Mr. Patrick G. Sloan, PE
Marshall-Putnam County Engineer
552 State Route 26

Lacon, lllinois 61540

Prepared by:

Hampton, Lenzini and Renwick, Inc. (HLR)
380 Shepard Drive

Elgin, lllinois 60123

Ph. (847)697-6700

Fax (847) 697-6753

Work Hard * Have Fun * Give BackM

Appendix A-5



TABLE OF CONTENTS

Page
1.0 PROJECT DESCRIPTION ...ttt ettt ettt et e e et e e e e e e e 1
2.0 NOISE FUNDAMENTALS .ottt oottt e e et e e e et e et e e et e e e e tn e e e e aneeeens 1
3.0 FEDERAL AND STATE NOISE REGULATIONS ... et 3
3.1 Federal Highway Administration Regulations ...............coooiiiiii e 3
3.2 lllinois Department of Transportation POLICY ..........coi i 4
4.0 NOISE RECEPTOR SELECTION ...t et e e et e e e et e e e e e e e e e amaeeeaannseaeaannneeeanneeas 5
5.0  NOISE MONITORING ..ottt et e e e oot e et e e et e e e et e e et e e e naneeeeas 8
6.0 NOISE ANALYSIS METHODOLOGY ...ttt ettt ettt ee s 8
6.1 Traffic VOIUMES ...ttt e e 10
6.2 Traffic COMPOSITION.... ..ottt e e e e e e e e e e e e e e e e e e neeeeeaneeeaeannneean 10
6.3 Receptor DiStanCe/EIEVAtION ..........coo it e s 10
L ST o= Y=o [ 7] s To L1 o o - SRS 10
7.0  NOISE MODELING RESULTS ...ttt ettt e e as 11
8.0 COORDINATION WITH LOCAL OFFICIALS FORUNDEVELOPED LANDS.........cciiiiiiiiiiicieeee 12
9.0 CONSTRUCTION NOISE-. . ... ettt ettt e e e et e e e e e ee e eee e 12
TO.0  CONCLUSION . ..ottt et ettt e e e et e 13
T1.0  SUMMARY ettt oot e oottt e oottt e e et ee e e e eeee e e e e eeeeaameeeeeaameeeeaamneeeeanseeeeaaneeeeeaaneeeeaanneeeeanneeeeaann 13
REFERENCES. ... e e e et et 14
LIST OF TABLES
3.1 Noise Abatement Criteria — Hourly Weight Sound Level — Decibels (dBA) .......ccccccveeiiiiiiiiieneeennn. 3
3.2 Factors for Adjusting the Allowable Noise Abatement Cost Per Benefited
Receptor Base Value of $30,000 Using Other Reasonableness Factors ............ccccccveveeieeieennnnn 4
4.1 Summary of NOIS€ RECEPIOIS ... ... ittt e et e e e e e e e enneeeenn 6
5.1 MoNitored NOISE LEVEIS .....coooiiiiiiiiiie ettt a e e e e e e e e e 8
7.1 Noise Summary — TNM Modeling RESUILS ......cccooiiiiiiiiiiieieie e 11
LIST OF FIGURES
1 [ o] [ e o Toz=1 1 o] o TN 1Y F= T o R PSP PPPRRRN 2
2 Noise Receptor LOCAtION IMAP ......ooiiiiiiiiiiie et e e e e e e 7
3 Land Use CategorieS Map .. .. ...ttt e 9
LIST OF APPENDICES

Appendix A: Noise Monitoring Field Sheets
Appendix B:  TNM Input and Output Files

Appendix A-5



1.0

20

PROJECT DESCRIPTION

A one-mile section of Western Avenue (County Highway 6), west of Henry, lllinois, will be horizontally
realigned. This will move the traffic noise both closer and farther from individual residences. The terrain
around the existing roadway does not match that of the proposed roadway, and vertical realignment is
also proposed. This project is categorized as a Type | project.

Western Avenue will be realigned to straighten the corridor. The existing road, with single family
residences and farms along it, will have maintained access from the east side. The west end will be
converted into a cul-de-sac and the western portion of the roadway will be removed. The eastern
intersection with County Road 1130E will be realigned to be more perpendicular to Western Avenue.

A noise analysis is being conducted to evaluate existing, no build, and proposed noise levels, determine
if potential noise levels meet the definition of a noise impact under the federal and state regulations, and
evaluate noise abatement, if warranted. The project location is depicted in Figure 1.

The Updated 2017 lllinois Department of Transportation (IDOT) Noise Policy Manual and Federal
Highway Administration (FHWA) 23 CFR 772 (Updated July 2010) was followed. Traffic Noise Model
(TNM) Version 2.5 was used to model existing and proposed conditions and to evaluate potential noise
abatement. This report summarizes the noise analysis and abatement evaluation for the Western
Avenue (County Highway 6) realignment.

NOISE FUNDAMENTALS

Sound is produced by the vibration of air molecules as pressure waves and is measured on a
logarithmic scale using units of decibels (dB). Sound is composed of a wide range of frequencies;
however, the human ear is not uniformly sensitive to all frequencies. The average human with normal
hearing can only hear sounds with frequencies ranging from 20 to 20,000 hertz. Therefore, the “A”
weighted scale was devised to correspond with the human ear’s sensitivity. The resulting unit of
measurement is the dB(A). If the time period is one hour, the descriptor is the hourly equivalent sound
level or Leq (h), which is widely used by state highway agencies as a descriptor of traffic noise.

Noise is measured using decibels (dB) that are established on a logarithmic scale because the human
ear reacts to logarithmic changes in sound pressure levels. A change of 3 dB(A)is a barely perceivable
change in noise, while an increase of 10 dB(A) is perceived as being twice as loud.

Highway noise generation is dependent on three main factors including traffic volume, traffic speed, and
the number of trucks. The dominant noise source is dependent upon speeds and vehicle type. Noise
from cars occurs from the tire interaction with the pavement and is characterized by a higher-frequency
“whine”. Truck noise is made up of three components including tire interaction, engine noise, and noise
from the exhaust. The exhaust height of a truck ranges anywhere from 8 to 12 feet. This requires
higher noise abatement structures for effective mitigation, especially when heavy trucks are a large
percentage of the traffic mix.

1
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3.0 FEDERAL AND STATE NOISE REGULATIONS

3.1 Federal Highway Administration Regulations
Seven separate noise-abatement criteria (NAC) based upon land use are used by the FHWA to
assess potential noise impacts. A traffic noise impact occurs when noise levels approach or
exceed the NAC listed in Table 4.1 within a Type | project (See note below)."

In determining the applicable noise activity category for the study area, existing land use was
reviewed. The applicable NAC for all residential noise receptors evaluated is 67 dBA.

TABLE 3.1
NOISE ABATEMENT CRITERIA* - HOURLY WEIGHTED SOUND LEVEL
Activit Leq(h),
y ea(h) Description of Activity Category
Category dBA
Lands on which serenity and quiet are of extraordinary significance
A 57 and serve an important public need and where the preservation of
(Exterior) those qualities is essential if the area is to continue to serve its
intended purpose.
B 67 Residential
(Exterior)
Active sports areas, amphitheaters, auditoriums, campgrounds,
cemeteries, day care centers, hospitals, libraries, medical facilities,
c 67 parks, picnic areas, places of worship, playgrounds, public meeting
(Exterior) rooms, public or nonprofit institutional structures, radio studios,
recording studios, recreation areas, Section 4(f) sites, schools,
television studios, trails, and trail crossings.
Auditoriums, day care centers, hospitals, libraries, medical facilities,
D 52 places of worship, public meeting rooms, public or nonprofit
(Interior) institutional structures, radio studios, recording studios, schools, and
television studios.
72 Hotels, motels, offices, restaurant/bars, and other developed lands,
(Exterior) properties, or activities not included in A-D or F.
Agriculture, airports, bus yards, emergency services, industrial,
logging, maintenance facilities, manufacturing, mining, rail yards, retail
F - facilities, shipyards, utilities (water resources, water treatment,
electrical), and warehousing.
G - Undeveloped lands that are not permitted.

*Title 23 Code of Federal Regulations Part 772 (23 CFR 772), effective date July 13, 2010.

NOTE: The Noise Abatement Criteria are noise impact thresholds for considering abatement.
(Abatement must be considered when predicted traffic noise levels for the design year approach (i.e.,
within 1 decibel of) or exceed the noise abatement criteria, or when the predicted traffic noise levels are

1 23 Code of Federal Regulations Part 772, Procedures for Abatement of Highway Traffic Noise and
Construction Noise.
3
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substantially higher (i.e., more than 15 decibels greater) than the existing noise level for a Type |
project.) The Noise Abatement Criteria are not attenuation design criteria or targets. The goal of noise
abatement measures is to achieve the feasibility noise reduction criteria and the noise reduction goal.
The reductions may or may not result in design year noise levels at or below the Noise Abatement
Criteria.

3.2 lllinois Department of Transportation Policy
IDOT defines noise impacts to occur at adjacent properties in the following two situations:?2

= Design-year traffic noise levels approach, meet, or exceed the NAC, with approach
defined as 66 dBA for the residential NAC of 67 dB(A) for a Type | project.

= Design-year traffic noise levels are a substantial increase over existing traffic- generated
noise levels, defined as an increase of greater than 15 dB(A) for a Type | project.

IDOT, in conformance with 23 CFR Part 772, evaluates noise abatement for projects when noise
impacts are identified for a Type | project. The evaluation includes a feasibility and
reasonableness analysis of noise abatement options.

There are three components of reasonableness that need to be evaluated. The first criterion of
reasonableness is achieving the noise reduction goal for highway noise abatement measures.
The noise reduction design goal is to achieve a traffic noise reduction of at least eight (8) dB(A)
for at least one benefited receptor and as many other receptors as is possible while still achieving
the cost effectiveness criterion.

The second criterion is that noise abatement is considered to be economically reasonable if the
option is cost effective. A cost-effective noise-abatement option achieves the IDOT policy value of
$30,000 per benefited residence. Benefited residences are quantified according to the number of
residences afforded a five-dB(A) or greater traffic-noise reduction. The base value of $30,000 per
benefitted receptor will be adjusted considering the three factors outlined in Table 4.2 below.
Only one value from each of the three factors may be used for each receptor, resulting in a
potential maximum allowable noise abatement cost of $45,000 per benefitted receptor.

TABLE 3.2
FACTORS FOR ADJUSTING THE ALLOWABLE NOISE ABATEMENT COST PER BENEFITED
RECEPTOR BASE VALUE OF $30,000 USING OTHER REASONABLENESS FACTORS

Absolute Noise Level Consideration

Dollars Added to Base Value Cost per

Predicted Build Noise Level Before Noise Abatement i
Benefited Receptor

Less than 70 dB(A) $0

70-74 dB(A) $1,000
75-79 dB(A) $2,500
80 dB(A) or greater $5,000

2 |llinois Department of Transportation, Division of Highways, Bureau of Design and Environment Manual,
Section 26-6.
4
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4.0

Increase in Noise Level Consideration

Incremental Increase in Noise Level Between the
Existing Noise Level and the Predicted Build Noise
Level Before Noise Abatement

Dollars Added to Base Value Cost per
Benefited Receptor

Less than 5 dB(A) $0

5-9 dB(A) $1,000
10-14 dB(A) $2,500
15 dB(A) or greater $5,000

New Alignment/Construction Date Consideration

Project is on New Alignment OR the Receptor

. . L. . Dollars Added to Base Value Cost per
Existed Prior to the Original Construction of the

Benefited Receptor

Highway
No for both $0
Yes for either $5,000

NOTE: No single optional reasonableness factor shall be used to determine that a noise abatement
measure is unreasonable.

The third component of reasonableness is obtaining viewpoints of benefited receptors. The viewpoints
of benefited receptors shall be solicited for noise abatement measures (e.g., noise barriers) determined
to be feasible, cost-effective, and achieving the noise reduction design goal. In order for a proposed
noise abatement measure to be implemented, greater than 50% of the votes need to be in favor of the
proposed abatement measure. If no votes are received, another attempt to solicit votes is made. If
again, no votes are received the barrier will not be recommended for construction. A response from
front row benefitted receptors will be counted and weighted compared to non-front row receptor
responses.

NOISE RECEPTOR SELECTION

An area, a group, or cluster of noise sensitive receptors within the same activity category that are
exposed to similar noise sources, traffic volumes, traffic mix, speed, and topographic features is referred
to as the Common Noise Environment (CNE). For purposes of modeling and abatement concept
evaluation, the CNE represents a collection of apartments or houses with similar noise levels. Selected
representative receptors for this project include seven single family residences.

Receptor selection is based on changes in traffic noise levels as a result of changes in traffic volumes,
speed, composition (trucks and cars), roadway alignment (horizontal and vertical), number of lanes,
background noise, shielding, and ground cover. Distance to Western Avenue was the main component
used to select receptors for this project. The receptors represent the worst-case scenario for existing
conditions.
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Table 4.1 lists the receptor number, the CNE number, type of receptor, the address, the number of
receptors represented, and the approximate distance to the existing edge of pavement of Western
Avenue. Figure 2 depicts the receptor locations. These receptors are associated with a designated

CNE.
TABLE 4.1
SUMMARY OF NOISE RECEPTORS
Receptor #/ . # of Receptors LlliTEe e B,
Type of Receptor Address or Location Western Avenue Edge
CNE # Represented
of Pavement (Feet)
R1/CNE 1 Single Family Residence 1068 Western Avenue 3 330
R2/CNE 2 Single Family Residence 1116 Western Avenue 1 113
R3/CNE 3 Single Family Residence 1091 Western Avenue 2 243
R4/CNE 4 Single Family Residence 1117 Western Avenue 2 129
R5/CNE 5 Single Family Residence 1271 CR 1130E 1 752
R6/CNE 6 Single Family Residence 1033 Western Avenue 1 124
R7/CNE 7 Single Family Residence 1261 CR 1130E 1 2,025
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5.0

NOISE MONITORING

To assess existing noise conditions within the Western Avenue project study area, noise measurements
were conducted on October 1, 2019 at R1, R2, and R6. Measurements were conducted in areas of

noise-sensitive or proposed noise-sensitive land uses. The measurements characterized existing noise
levels in the project area during the peak hour of the day and included noise from other sources

including human activity and other noise sources.

Measurements were conducting using a Bruel and Kjaer Type 2270 noise meter. Measurements were
10 minutes in duration and were conducted at a height of approximately 5 feet from the ground surface.
A wind shield was used during the measurements. On October 1, 2019, wind speeds were 9 miles per
hour, the temperature was 83 degrees, the relative humidity was 65 percent, and the pavement was dry.
Traffic volumes were counted for each individual monitoring location. The noise monitoring field sheets
are included in Appendix A.

TABLE 5.1
MONITORED NOISE LEVELS

Monitor
Location

Represents
Receptors

Date

Time

Monitored Noise
Level, Leq (dBA)

Modeled Noise

Level, Leq (dBA) *

Other Noise
Sources

R1

R1 10-1-19

4:04 - 4:14 PM

48

44

Birds, crickets,
barking

R2

R2 10-1-19

4:46 — 4:56 PM

50

50

AC unit

R6

R6 10-1-19

4:25 - 4:35 PM

47

50

None

* From Table 7.1

6.0

Table 5.1 summarizes the monitored noise level results. Monitored noise levels ranged from 47 dB(A) at
R6 to 50 dB(A) at R2. At least 25% of the monitored noise levels were within three decibels of the existing
modeled noise levels (R2 and R6). The noise monitored at R1 was largely due to non-traffic related noises
such as birds and barking dogs. These are not modelled in the TNM 2.5 model and may be the reason that
R1 was not within 3 dB(A) of the modelled noise level.

NOISE ANALYSIS METHODOLOGY

Modeling of the traffic noise levels at the seven receptors located within the project limits was conducted
utilizing the FHWA approved TNM 2.5. Selected representative receptors for this project include seven
existing single-family residential areas. Figure 3 shows the land use designations along Western Avenue.
Traffic noise levels for the seven receptor sites were predicted using existing (2020), no build (2040), and
future build (2040) traffic volumes.

Inputs into TNM include traffic volume, traffic mix (cars, heavy trucks, and medium trucks), receptor
distance, elevation, and average speeds during free-flowing conditions. Information sources used in the
analysis are briefly described in the following subsections.
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6.1

6.2

6.3

6.4

Traffic Volumes

HLR consulted IDOT’s “Getting Around lllinois” website to provide Average Daily Traffic (ADT) for
Western Avenue. HLR used the ADT to developed year 2020 and year 2040 traffic volumes for
Western Avenue. A 2% growth rate was used for each year between 2014, when data was
collected, and 2040, the design year. Peak hourly volumes along Western Avenue were 57
vehicles per hour (vph) for the existing condition and 86 vph in the proposed condition.

Traffic Composition

Three types of vehicles, including cars, medium trucks, and heavy trucks, are input into TNM.
The percentage of automobiles is estimated at 86 percent for Western Avenue, with medium and
heavy trucks accounting for 7 percent and 7 percent, respectively.

Receptor Distance/Elevation

Table 4.1 summarizes the distances of the receptors from the Western Avenue existing edge of
pavement. The selected representative receptors include single-family homes. The distance and
elevation of each receptor directly affects the predicted traffic noise level. These distances varied
from 113 feet at Receptor R2 to 2,025 feet at Receptor R7 in the existing condition.

Speed Conditions

The average speed during free-flow conditions for Western Avenue was used for the noise
analysis and has been input into the model as the posted speed limit. The existing and proposed
speed limit of Western Avenue modeled are 55 and 45 mph, respectively.

10

Appendix A-5



7.0

NOISE MODELING RESULTS

Table 7.1 presents the existing (2020), no build (2040), and future build (2040) traffic-noise levels
predicted for the seven representative receptors utilizing TNM. The input and output tables for TNM are
included in Appendix B.

TABLE 7.1
NOISE SUMMARY - TNM MODELING RESULTS
Distance from | Number of | Existing 2020 | No Build 2040 | Future 2040
Receptor Receptor . ] .
. the Edge of |Represented| Noise Level Noise Level | Noise Level | Impacted?
Number Description
Pavement (Feet) | Receptors (dBA) (dBA) (dBA)
Single Family
R1 i 330 3 44 45 40 No
Residence
Single Family
R2 ) 113 1 50 52 30 No
Residence
Single Family
R3 . 243 2 48 49 44 No
Residence
Single Family
R4 . 129 2 46 48 34 No
Residence
Single Family
R5 ) 752 1 38 40 43 No
Residence
Single Family
R6 . 124 1 50 52 52 No
Residence
Single Family
R7 . 2025 1 28 30 33 No
Residence ’

Boldface indicates the noise levels approach, meet, or exceed the NAC.

Existing traffic noise levels range from 28 dB(A) at R7 to 50 dB(A) at R2 and R6. The monitored noise
levels were within three decibels of the existing modeled noise levels for at least 25 percent of receptors
along Western Avenue.

No Build 2040 traffic-noise levels range from 30 dB(A) at R7 to 52 dB(A) at R2 and R6. No Build 2040
noise levels range from 1 to 2 dB(A) higher than existing levels. The increase in traffic-noise levels is
due to the increase in traffic volumes.

Projected build 2040 traffic-noise levels range from 30 dB(A) at R2 to 52 dB(A) at R6. Projected build
noise levels range from 20 decibels lower to 5 decibels higher than existing levels. The change in traffic-
noise levels is due to the increase in traffic volumes and change in the distance from source to receptor.

No receptors approached, met or exceed FHWA residential NAC for any of the three conditions. No
receptors experienced a substantial increase in noise over the existing condition. Therefore, no traffic-
noise-abatement measures were considered for the Western Avenue realignment project.
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8.0

9.0

COORDINATION WITH LOCAL OFFICIALS FOR UNDEVELOPED LANDS

Figure 3 depicts the land use and zoning within the project limits. There is undeveloped land, currently
used for agriculture, along Western Avenue. Marshall County was contacted regarding the potential
future use of this land. There are no long-term plans for the undeveloped land. NAC 66 and NAC 71
contours were analyzed. NAC 66 and NAC 71 were not reached at 15 feet or further from existing edge
of pavement. Building within 15 feet of edge of pavement would be developing within the proposed right-
of-way and would be prohibited, so approaching NAC 66 or 71 is not a concern.

CONSTRUCTION NOISE

Trucks and machinery used for construction produce noise which may affect some land uses and
activities during the construction period. Residents along the alignment will at some time experience
perceptible construction noise from implementation of the project. To minimize or eliminate the effect of
construction noise on these receptors, mitigation measures have been incorporated into the lllinois
Department of Transportation’s Standard Specifications for Road and Bridge Construction as Article
107.35.
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11.0 CONCLUSION

This traffic noise study has been coordinated to evaluate traffic noise impacts for the proposed project.
Existing traffic noise levels range from 28 dB(A) at R7 to 51 dB(A) at R6. The monitored noise levels
were within three decibels of the existing modeled noise levels for at least 25 percent of receptors along
Western Avenue. No Build 2040 traffic-noise levels range from 30 dB(A) at R7 to 52 dB(A) at R2 and
R6. Projected build 2040 traffic-noise levels range from 30 dB(A) at R2 to 52 dB(A) at R6. No Build
2040 noise levels range from 1 to 2 dB(A) higher than existing levels. Projected noise levels range from
20 decibels lower to 5 decibels higher than existing levels. The change in traffic-noise levels is due to
the increase in traffic volumes and change in the distance from source to receptor.

12.0 SUMMARY

This report summarizes the noise analysis conducted for the Western Avenue realignment located in
Marshall County, lllinois. The lllinois Department of Transportation (IDOT) and Federal Highway
Administration (FHWA) noise policy was followed. Seven noise-sensitive receptors were selected and
modeled using Traffic Noise Model (TNM) Version 2.5. Selected representative receptors for this project
included single family residences.

Existing traffic noise levels range from 28 dB(A) at R7 to 51 dB(A) at R6. The monitored noise levels
were within three decibels of the existing modeled noise levels for at least 25 percent of receptors along
Western Avenue.

No Build 2040 traffic-noise levels range from 30 dB(A) at R7 to 52 dB(A) at R2 and R6. No Build 2040
noise levels range from 1 to 2 dB(A) higher than existing levels. The increase in traffic-noise levels is
due to the increase in traffic volumes.

Projected build 2040 traffic-noise levels range from 30 dB(A) at R2 to 52 dB(A) at R6. Projected build
noise levels range from 20 decibels lower to 5 decibels higher than existing levels. The change in traffic-
noise levels is due to the increase in traffic volumes and change in the distance from source to receptor.

No receptors approached, met or exceed FHWA residential NAC for any of the three conditions. No
receptors experienced a substantial increase in noise over the existing condition. Therefore, no traffic-
noise-abatement measures were considered for the Western Avenue realignment project.
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