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OHIO DEPARTMENT OF TRANSPORTATION
INTER-OFFICE COMMUNICATION

Office of Environmental Services

TO: Dale Schiavoni - Planning and Prog. Admin. #12 DATE: Jan. 21, 2009
Attn: Mark Cfllpen‘[f:;;ﬁ%w&?D - : "

FROM: Timomn. 3 %//

SUBJECT: Noise Analysis Addendum Comments

PROJECT: LAK- Vrooman Rd. PID #5669

The LAK- Vrooman Rd. PID #5669 Noise Analysis has been reviewed by this office and
we find the document acceptable for further processing. No modeled receptor is predicted to have
noise levels approaching or exceeding the FHWA Noise Abatement Criteria in the existing or the
design year. Therefore, no abatement measures are deemed necessary.

Please summarize the subject addendum and include in the project environmental document,

Any questions, please call Noel Alcala at 614 466-5222 or Elvin Pinckney of this office at 614
466-5154.

TMH:ALS:EWP

cc: Reading File,
File
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1.0 INTRODUCTION

Michael Baker Jr., Inc. was contracted to perfornoee analysis according to ODOT policy.
ODOT policy is listed under the August 1, 2006 ODStandard Procedure for Analysis and
Abatement of Highway Traffic Noise (No. 417-001(S&)perceding the July 1, 2005 Policy.
The responsible office is Environmental Services.

The study was a Step 3 Minor PDP Noise Analysise Tével of analysis includes a
Preliminary Analysis of Feasible Alternatives, Cd’easonableness Screening, and an
Estimate of Noise Abatement Costs.

The project is located in Leroy and Perry Townshlgke County, Ohio along the Grand
River Corridor (Figure 1, shown at the end of thpart). The Project Area is centered along
Vrooman Road and is approximately 1.5 miles lowgooman Road provides access to Perry
and Leroy Townships, as well as southeastern Ralleesom Interstate 90 (I-90). The north
end of Vrooman Road is State Route 84 (S.R. 84)t{EBRidge Road and Riverview Road),
in Perry Township. The Vrooman Road Study Corriglegins at Interstate 90, which crosses
Vrooman Road east to west at a full service intengie within Leroy Township. The Grand
River, designated a Wild and Scenic River, is theterpiece of a steep-sided, narrow valley
crossed by Vrooman Road north of Interstate 9Ggcamijt to the Indian Points and Mason’s
Landing Parks located just south of S.R. 84.

The Project Area is located in an rural area chiaraed by modest post-war residential
structures intermixed with small to moderate mideteenth century residential properties,
modern suburban residences, agricultural land,igbisected by the Grand River and Lake
County Metroparks corridors. The Project Area eaifd on the east by the Lake County
Metro Parks property, on the west by the Grand Rioe the north by S.R. 84, and on the
south by I-90 . The area immediately north of Breject Area is comprised of mixed

residential, light industrial, agricultural (nurgendustry), and railroad corridors. The area in
the vicinity of Madison Avenue and Riverside Drigecharacterized by suburban residential
neighborhoods comprised of modern residential giras and modern commercial retail.
The east end of S.R. 84 is characterized by resadestructures and agricultural land

(nursery industry). Within the Project Area, Ri\Road is occupied by modern residential
suburban structures.

The Lake County Engineer’s Office (LCEO) contrackath Michael Baker Jr., Inc. (Baker)
Corporation to evaluate deficiencies along VroomRaad (County Road 227) between State
Route 84 and Interstate 90 in Lake County, Ohibis project was initiated under ODOT’s
Major Project Development Process (PDP). Howetherproject has since been reclassified
to follow the Minor PDP.

The improvement to Vrooman Road has been studiddeaamined in various forms since
1963, including the previous engineering and emvitental investigation and studies
initiated in the early 1990’s. The project procegdnto the environmental clearance phase
until, during environmental studies Native Americharials were identified within the
project limits. The project was then suspendeallowing the events of September 11,
2001, Vrooman Road was reexamined as an emergeramuation route for the Perry
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Nuclear Power Plant. As such, the project wasvesl/in 2003. Based on that review, and
the burden of upkeep of the structurally deficiand functional obsolete bridge structure and
deficient roadway, it became imperative for Lakeu@y to address the deficiencies of
Vrooman Road.

As part of the PDP process, two alternatives haenhdentified for further investigations
and development. These two alternatives were dpedlthrough PDP process and from the
public involvement process. Both alternativesudel improvements to Vrooman Road from
I-90 north to the area just south of the south dfmthe Grand River valley. They are
described as follows:

ALTERNATIVE A — Alternative A is a high-level bridge connectingNtadison Avenue.
This alternative includes intersection improvemattState Route 84 and Madison Avenue
and State Route 84 and Lane Road. Along withritexsection improvements, the stretch of
State Route 84 between these two intersectionsiedtl to be improved as well.

ALTERNATIVE B — Alternative B is a high-level bridge connectitagLane Road. This
alternative will include improvements to the ine8on at State Route 84 and Lane Road. It
will also include the reconfiguring of River Roadcass to State Route 84: either by
redirecting its connection with State Route 84 ests current location, or by turning River
Road into a cul-de-sac and developing a side roaddcess to State Route 84.



2.0 SUMMARY

There were fifty-five (55) modeled receptors anatyzas part of the study, representing
approximately one-hundred (100) total dwelling snitNone (0) of these receptors currently
have existing noise levels approaching or exceedhgcriteria levels as referenced in
FWHA'’s Highway Traffic Noise Analysis and Abatemialicy and Guidancethe ODOT
Noise Policy, and the ODOT Standard Procedure.

For the Design Year No-Build Alternative, none (@the modeled receptors were predicted
to approach or exceed the criteria levels as mnetexd inFWHA's Highway Traffic Noise
Analysis and Abatement Policy and Guidantee ODOT Noise Policy, and the ODOT
Standard Procedure.

If Build Alternative A is constructed, none (0) tife modeled receptors were predicted to
have noise levels approaching/exceeding the alefgeenced criteria levels.

If Build Alternative B is constructed, none (0) ttfe modeled receptors were predicted to
have noise levels approaching/exceeding the alefgeenced criteria levels.

21 GENERAL CHANGESTO SOUND LEVEL ENVIRONMENT

Noise levels in the study area for the Design YéaBuild condition were predicted to have
a minimal increase over the existing year (1 dBA Please note that it would take a
doubling of traffic volumes (100%) to produce aBAdsound level change, assuming similar
fleet mix.

For the Design Year Build Alternative A, the soudadels in the study area were predicted to
increase by ~1.5 dBAn average over the No-Build Condition and ~2 dBAawerage over
the existing condition (5 dBA maximum increase).

For the Design Year Build Alternative B, the soueeels in the study area were predicted to
increase by ~2 dBA on average over the No-Build @ardand ~3 dBA on average over the
existing condition (6 dBA maximum increase).

22 NOISEMITIGATION CONSIDERATION

The Federal Highway Administration (FHWA) and ODGspecifies several types of
mitigation to be studied for areas warranting na@batement consideration such as traffic
management measures, changes in horizontal andaleatignment, sound insulation for
public institutions, additional acquisition for abment features, and noise barriers.

Though there were predicted increases as a rebkulteoproposed project, there were no
modeled receptors that met the ODOT noise criterieherefore, no further mitigation
consideration was required according to ODOT policy
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3.0 BACKGROUND

Sound is the vibration of air molecule waves simiia ripples on water and “noise” is
typically defined as unwanted sound. When theBmtions reach our ears, we hear what we
call sound. These waves are produced by objeatsitbve back and forth very rapidly, such
as vocal chords when we speak. The rate at whieket objects move is called their
frequency. The loudness of sound is measuredita called decibels (dB). However, since
the human ear does not hear sound waves of différequencies at the same subjective
loudness, an adjustment or weighting of the hidbkhgid and low-pitched sounds is often
made to approximate average human perception. \&ihem adjustments to the sound levels
are made, they are called “A-weighted levels” arallabeled “dBA”. Common outdoor and
indoor sound levels as perceived by people are stk xhibit 1 on the following page.

The dBA scale for measuring the intensity of soisndased a logarithmic scale relative to a
reference sound level pressure. Logarithmic s@kedased on powers of ten, not linear like
a ruler. Because of this, additions of sound ket different. For example, if a sound of
60 dBA is added to another sound of 60 dBA the ltiegusound is 63 dBA and not 120
dBA. Research has been done to evaluate humanigiéynso noise changes and has shown
that a 3 dBA change in the sound level is perceptible, a 5 fiIRAange would be a
noticeable change, and a 10 dBAhange would be perceived as twice (or half) asl.lo
This means that a sound level of 70 dBA soundsehagloud as a sound level of 60 dBA.

Additionally, the level of highway traffic noise iever constant; therefore, it is necessary to
use a statistical descriptor to describe the vgnfiaffic noise levels. The equivalent
continuous sound level ) (h) dBA is the statistical descriptor used irstreport. The &
sound level is the steady A-weighted sound enerfictwwould produce the same A-
weighted sound energy over a stated period of {idleour (h), in this case) as a specified
time-varying sound.



EXHIBIT 1- COMMON OUTDOOR AND INDOOR NOISE LEVELS

COMMON OUTDOOR
NOISE LEVELS

Jet Flyover at 1000ft
Gas Lawn Mower at 3ft

Diesel Truck at 50ft
Noisy Urban Daytime

Gas Lawn Mower 100ft

Commercial Area
Heavy Traffic at 300ft

Quiet Urban Daytime

Quiet Urban Night Time
Quiet Suburban Nighttime

Quiet Rural Nighttime
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COMMON INDOOR
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Inside Subway Train (New York)

Food Blender at 3 ft
Garbage Disposal at 3 ft

Shouting at 3 ft
Vacuum Cleaner at 10ft

Normal Speech at 3ft

Large Business Office
Dishwasher Next Room

Small Theater, Large Conference

Room (Background)
Library

Bedroom at Night
Concert Hall (Background)

Broadcast and Recording Studio

Threshold of Hearing
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4.0 NOISE MEASUREMENTS
41 METHODS

Sound level measurements were made at four (4¢septative sites in the study area. These
representative sites account for all the potesgakitive land use areas in the project corridor
including residences, churches, and parks. Comatezones, unless mixed as part of
another sensitive land use, are not typically mesmkun the field because they are not
considered sensitive noise receptors and usualhotibave exterior areas of frequent human
use for other than short periods of time. (Fomeple, a parking lot in front of a business or
office would not be a sensitive location but andogr pool at a hotel may be a noise
sensitive site).

The field measurements were also used to validaée computer model sound level
predictions. If the computed results of the fidita were within 3 dBA, then the model is
valid for future prediction purposes. When theautssare not within 3 dBA, then reasonable
explanations must be presented as to why the mibdelsus field measurements are noise
levels greater than 3 dBA. For this study, althed measurement sites were validated.

Sound level measurements were made using a Laraweis B24 Sound Level Analyzer and
the calibration of the Analyzer was checked withLBnCA 250 Acoustical Calibrator. After
samples of the noise level had been collectedatia¢dyzer computed the Leq noise level for
the period during which the samples were collectethe field results and the model
validated results are presented in Table 1. Thasorement sites are shown in Appendix A
at the end of the report.

TABLE 1
MEASURED SOUND LEVELS
AT MONITORING SITES (dBA Leq)
Monitor | ArealLand L ocation 2008 2008 Model | Validation |Primary Sound
Site Use Type Measured | Validated |Difference Sour ces
Levels L evels
M1 Residential| 5700 Vrooman 58 59 -1 Vrooman Roadl
Road (distant 1-90)
(South Area)
M2 Park Vrooman Road 51 53 -2 Vrooman Roadl
(North Area)
M3 Residential| 3035 River Road 56 54 +2 River Road
(distant nursery
farm activity)
M4 Church S.R. 84 57 57 0 S.R. 84
(2643 S. Ridge
Road)

Source: Michael Baker Jr., Inc., December,8200



5.0 CRITERIA FOR DETERMINING IMPACTS

According to ODOT/FHWA guidelines, a project is idedd as having a traffic noise impact
and noise abatement measures must be consideigakif of the following conditions occur:

1. Predicted noise levels that approach or exceetlithee Abatement Criteria in Table
2. (Approach levels are considered to be 1 dBA tkan the noise abatement criteria
shown in the table)

2. A substantial increase occurs when future noisel$eexceed existing noise levels by
10 dBA or greater. The substantial increase isidened to be 10 dBA or greater

over the existing level.

As mentioned previoudllge 10 dBA level rough

represents a doubling of the perceived sound levels

ly

ary

S to

areas,

ools,

TABLE 2
NOISE ABATEMENT CRITERIA
Activity | Leg(h)* | Lig(h)* Description of Land Use Category
Category dBA dBA
A 57 60 Lands on which serenity and quiet are of extraordin
(exterior)| (exterior)| significance and serve an important public need and wherg the
preservation of those qualities is essential if the area
continue to serve it's intended purpose.
B 67 70 Picnic areas, recreation areas, playgrounds, active sports
(exterior)| (exterior)| parks, residences, motels, hotels, schools, churches, litaades
hospitals.
C 72 75 Developed lands, properties, or activities not included
(exterior)| (exterior)| Categories A or B above.
- - Undeveloped lands.
E 52 55 Residences, motels, hotels, public meeting rooms, sch
(interior) | (interior) | churches, libraries, hospitals and auditoriums.

*Either Leq or L10 may be used, but not both.

Note: These sound levels are only to be usedtarmee_impact.These are the absolute levels where abatement
must be considered. Noise abatement should bgrasbio achieve a substantial noise reduction theotoise
abatement criteria.
Source: FWHAHighway Traffic Noise Analysis and Abatement Paddiog GuidanceJune 1995, Table 5
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6.0 METHODS

Regulations specified iRWHA'’s Highway Traffic Noise Analysis and Abatenteolicy and
Guidance the ODOT Noise Policy, and the ODOT Standard &tace state thatek or Lig
noise levels (but not both) are to be calculatedd&velopment land uses and approved land
use developments. These calculations were pertbuemg the TNM 2.5 Noise Prediction
Model. The modeling can be set to account fodfiariables such as tree zones, building
rows, traffic speed and traffic volumes for autogdium trucks, and heavy trucks.

This preliminary noise analysis (ODOT Minor 3) as®d a conservative worst-case scenario
without tree zones, building rows, and intervertieigain to maximize initial predicted sound
levels. Had there been predicted impacts accotdi@DOT policy in the preliminary model
runs, the model would have been rerun to incorpotia¢se variables to take advantage of
these features. However, the model did accounttter additional reflective pavement
surface (shoulders) proposed in the Design YealdBAiternatives. Nevertheless, since
there were no impacts according to ODOT policy, wwast-case results were presented in
the report.

Noise prediction analyses were performed for thetiexy year, Design Year No-Build and
Build Alternatives. The predicted Build Alternatigound levels were compared to the Noise
Abatement Criteria and to the existing year levelsthe Substantial Increase Criteria to
determine the traffic noise impacts for the propigseject. When the NAC is approached or
exceeded, or if the substantial increase criteas lleen met, then noise abatement must be
considered for that site. Activity Category B, negentative of residences, churches, parks,
hotels, etc., was used as the criteria for semsitaceptors identified in the study area.
Activity Category C represented commercial/indastousiness sites.

The initial fast track analysis was performed gereralized study to determine the potential
need and provide rough cost estimates for noiseebsr It incorporated the modeling of 55
sites (representing more than 100 total dwellingsyma church, several park sites, and some
commercial business locations) to supplement piaigntaffected sites. Some receptors
were eliminated because field studies identified tleceptors as outbuildings and not
residential sites. Receptors were not renumbereaaintain continuity.

Traffic volumes and fleet mix for the study wereywided by ODOT OTS for the years 2012
and 2032. The year 2004 volumes were also provigieexisting year calculations. Design
hour no-build volumes were estimated from availaddéa. The AM design hourly traffic
volumes were used in the analysis to represengrbatest daily peak period sound levels.
Posted speeds were used for the roadways. Pleséseahat the existing posted speed of
Vrooman Road is 25 and 40 mph, depending on thé seation. The design year build
alternative posted speed for Vrooman Road is pexgbts be 35 mph for the entire length.

Table 3 identifies the number of receptors withseolevels approaching, equaling, or
exceeding the policy criteria. Table 4 shows thedgted sound levels for the existing,
design year no-build and design year build condgio



TABLE 3
TOTAL MODELED SITES WITH NOISE LEVELS APPROACHING,

EQUALING, OR EXCEEDINGTHE FHWA/ODOT CRITERIA
Impact Types Existing Y ear Design Year

No-Build Build A Build B
Approach, Equal or Exceed NAG 0 0 0 0
Substantial Increase Impacts Not applicable  Not applicable 0 0
Totals 0 0 0 0
Source: Michael Baker Jr., Inc.

TABLE 4
PREDICTED TRAFFIC SOUND LEVELS (Leq)

Site | Receptor Type | Traffic Noise| NAC | Existing [Design Year | Design Year | Design Year
ID # Source dBA* Year No-Build Build A Build B
2 | Residential (M1) Vrooman 66 61 62 63 63
3 Residential Vrooman 66 60 61 62 62
4 Residential Vrooman 66 59 60 61 61
5 Residential Vrooman 66 54 55 59 59
6 Residential Vrooman 66 54 55 59 59
7 Residential Vrooman 66 53 54 58 58
8 Residential Vrooman 66 53 54 58 59
9 Residential Vrooman 66 61 62 63 63
10 Residential Vrooman 66 54 55 59 59
11 Residential Vrooman 66 55 56 59 59
12 Residential Vrooman 66 55 55 59 59
13 Residential Vrooman 66 54 55 59 58
14 Residential Vrooman 66 55 55 60 56
15 Residential Vrooman 66 54 55 56 49
16 Residential Vrooman 66 55 56 53 47
17 Residential Vrooman 66 48 49 53 52

17A Residential Vrooman 66 49 50 52 50

18 | Masons Landing Vrooman 66 55 56 46 47
Metro Park-Docl

19 Park-(M2) Vrooman 66 56 57 47 49

20 | Park-Play Ared Vrooman 66 51 52 47 49

*Sound Levels are Inclusive of Approach Criteria

(Mx)-Measurement Site Number

Source: Michael Baker Jr., Inc.
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TABLE 4 (cont.)
PREDICTED TRAFFIC SOUND LEVELS (Leq)

Site | Receptor Type | Traffic Noise | NAC | Existing [Design Year | Design Year | Design Year
ID # Source dBA* Year No-Build Build A Build B
21 Business S.R. 84 71 55 57 55 58
22 Day Care S.R. 84 66 57 59 57 60
23 Auto Repair S.R. 84 71 61 63 R/W 65
24 Residential Madison 66 59 61 61 59
25 Residential Madison 66 57 59 59 56
26 Multi-Family S.R. 84 66 59 61 60 61
27 Multi-Family S.R. 84 66 60 62 61 64
28 Multi-Family S.R. 84 66 58 60 58 62
29 Multi-Family S.R. 84 66 57 59 57 61
30 | Church (LDS) S.R. 84 66 56 58 56 59

(M4)

31 Multi-Family S.R. 84 66 53 55 53 56
32 Vacant home S.R. 84 66 56 58 56 59
33 Residential S.R. 84 66 59 61 60 63
34 Residential S.R. 84 66 59 61 59 62
35 Residential S.R. 84 66 59 61 61 65
36 Residential S.R. 84 66 55 57 56 59
37 Residential S.R. 84 66 59 61 59 62
38 Residential S.R. 84 66 60 62 61 63
39 Residential S.R. 84 66 62 63 63 61
40 Outbuilding S.R. 84 N/A - - - -

41 Residential S.R. 84 66 57 59 57 59
42 Residential S.R. 84 66 59 61 59 62
43 Residential River Road 66 63 64 64 45
44 Residential River Road 66 56 56 57 47
45 Residential River Road 66 56 57 57 45
46 Residential River Road 66 56 57 57 44
47 Residential River Road 66 56 57 57 43
48 Residential River Road 66 56 56 57 43
49 Residential River Road 66 56 56 57 43
50 Residential River Road 66 55 56 56 43
51 Residential River Road 66 56 56 57 43
52 Residential River Road 66 56 56 57 43
53 Residential River Road 66 56 56 57 43
54 Residential River Road 66 56 57 57 45
55 | Residential (M3) River Road 66 58 58 58 48

*Sound Levels are Inclusive of Approach Criteria

(Mx)-Measurement Site Number

Source:

Michael Baker Jr., Inc.




7.0 EXISTING YEAR CONDITION

Figure 2, shown at the end of the report, showstbdeled receptor sites. None (0) of the
fifty-five (55) receptors, representing approximatene-hundred (100) total dwelling units,
currently have existing sound levels approachingxaeeding the criteria.

8.0 DESIGN YEAR NO-BUILD CONDITIONS

For the Design Year No-Build Alternative, the noieeels in the study area are predicted to
have a minimal increase over the existing year,egdly a 1 dBA increase (rounded).
Similar to the existing condition, none (0) of thfey-five (55) receptors will have predicted
sound levels approaching or exceeding the criteria.

9.0 DESIGN YEAR BUILD ALTERNATIVES
9.1 ALTERNATIVEA

Though there were predicted increases as a rektitegoroposed project, none (0) of the
fifty-five (55) representative receptors will haygedicted sound levels approaching or
exceeding the criteria according to ODOT policyheTsound levels in the study area are
predicted to increase by an average of ~1.5 dBA theeNo-Build Condition and ~2 dBA on
average over the existing condition, with a maximimerease of ~5 dBA. There are also
several predicted traffic sound level decreasea eesult of the Vrooman Road horizontal
and vertical shift in the northern section near. 88K

Please note that the design year build alterngibpsted speed for Vrooman Road is proposed
to be 35 mph for the entire length. If it is chaddo 40 mph to reflect the current condition,
the sound levels would be ~1 dBA higher at VroomaadRresidences than the levels listed
in Table 4. Regardless, the predicted sound lewelsld still be below the ODOT noise
impact criteria.

9.2 ALTERNATIVEB

Though there were predicted increases as a rektitegoroposed project, none (0) of the
fifty-five (55) representative receptors will haygedicted sound levels approaching or
exceeding the criteria according to ODOT policyheTsound levels in the study area are
predicted to increase by an average of ~2 dBA dwemNo-Build Condition and ~3 dBA on
average over the existing condition, with a maximimerease of ~6 dBA. There are also
several predicted traffic sound level decreasea eessult of the Vrooman Road horizontal
and vertical shift in the northern section near. 88K

Please note that the design year build alternaibpsted speed for Vrooman Road is proposed
to be 35 mph for the entire length. If it is chaddo 40 mph to reflect the current condition,
the sound levels would be ~1 dBA higher at VroomaadRresidences than the levels listed
in Table 4. Regardless, the predicted sound lewelsld still be below the ODOT noise
impact criteria.

Vrooman Road Bridge Replacement Project (PID 5669) Page 11
Noise Technical Report



10.0 NOISE MITIGATION CONSIDERATION

101 MITIGATION

FHWA and ODOT specifies several types of mitigattonbe studied for areas warranting
noise abatement consideration such as traffic neanagt measures, changes in horizontal
and vertical alignment, acquisition of property htg for construction of noise
barriers/construction of noise barriers, acquisitad property to serve as buffer zones, and
sound insulation for public institutions.

Though there were predicted increases as a rebkuleoproposed project, there were no
modeled receptors that met the ODOT noise criterieherefore, no further mitigation
consideration was required according to ODOT policy

10.2 VACANT/UNDEVELOPED LAND USE PLANNING

ODOT requires that an analysis be performed ttsat @mcludes a discussion of existing and
future noise levels at 100’, 300, and 600’ frone tmain roadway for planning purposes of
vacant/undeveloped land. Table 5 shows the pestimbund levels for both the existing and
design year build alternative conditions along \\/mam Road. These distances represent
points located from the edge of the proposed tesvelay. Additionally, the sound levels are
representative of a clear line of sight from thaddo the receptor distance and do not take
into account for curvature of the road, terrainivgery fencing, intervening structures,
forestation, and/or other noise generating souirceése area. However, the results account
for the additional reflective pavement (shoulddhs&it were proposed as part of the Design
Year Build Alternatives

TABLE 5
MODELED SOUND LEVELS AT VARIOUS DISTANCES
FOR PLANNING PURPOSES (dBA Leq)

Analysis Scenario Receptor M odel Distance From Proposed Edge of Traveled Way
100 feet 300 feet 600 feet

Existing Condition 56 45 39

Design Year Build

Alternatives A & B 60 53 49

Source: Michael Baker Jr., Inc.



11.0 CONSTRUCTION NOISE

Construction noise would generate temporary adverggacts on abutting and nearby
properties, particularly those in residential lamgks. The project area is predominantly
mixed urban commercial, residential, municipal,usigial land us. Noise would be emitted
intermittently by a range of construction equipmainvarying levels of intensity based on the
type and number of operations at any given timepdnding on the project circumstances,
options would be available to minimize adverse @oisapacts, including limiting
construction activities to daytime hours, providinpise suppressors (mufflers) on
equipment, and ensuring that such suppressors argaimed in good working order. The
contractor must comply with all local noise ordines.

12.0 REFERENCES

ODOT Standard Procedure For Analysis And Abatement @hitay Traffic Noise#417-
001 (SP)August 1, 2006.

U.S. Department of Transportation, Federal Highvdyninistration. February, 2003 raffic
Noise Model, Version 2.Washington, D.C.

U.S. Department of Transportation, Federal Highdedyninistration. 1995Highway Traffic
Noise Analysis and AbatemeWashington, D.C.

U.S. Department of Transportation, Federal Highwayninistration. 1982Title 23, Code
of Federal Regulations, Part 772: Procedures fdpafement of Highway Noise and
Construction NoiseéWashington, D.C.

U.S. Department of Transportation, Federal Highwsgministration Measurement of
Highway-Related Noise, Chapter 4 Existing-Noise $de@ments in the Vicinity of Highways
Final Report Washington, D.C.

Note: The ODOT policy statement is consistent i8hCFR 772 and the FHWA Highway
Traffic Noise Guidance issued June 12, 1995. Supghtal design information can be found
in the current ODOT “Location and Design Manualigetcurrent ODOT “Noise Barrier

Details”, the current ODOT “Bridge Design Manuathe current ODOT Aesthetic Design
Guidelines, the current AASHTO Guide Specificatidios Structural Design of Sound

Barriers” and the ODOT noise barrier plan insert eesh located at

http://www.dot.state.oh.us/oes/noise.htm
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13.0 DEFINITIONS

Barrier - A natural or man-made object that interrupts thth gd sound from the sound
source to the sound receptor.

Benefited Residential UnitA residence predicted to receive a reduction déatt 3-5 dBA
LEQ(H) (5 dBA or more for front row receptors andiBA or more for all other receptors)
from the proposed mitigation and inclusive of alicls residences, not limited to those
receptors in the first row.

Decibel (dB) -A measure used to express the relative level auadin comparison with a
standard reference level.

dBA - The noise levels in decibels measured with a frequeweighting network,
corresponding to the “A-Scale” on a standard sdewdl meter.

Design year The future year for which traffic projections araae in establishing the design
for a specific project.

Existing noise levels The surrounding noise of an area. Measured in dBpArovides a
reference base for determining noise impacts whansportation improvements or new
highways are being considered. When calculates, litased upon noise levels experienced
during the period of greatest highway traffic noiskete that this period can occur at other
times than normal peak hour.

Front Row Receptors -Roise sensitive locations immediately adjacent e toadway
(typically within 100’-150’ of the roadway).

Leq - The equivalent, steady-state sound level which stated period of time contains the
same acoustic energy as the time-varying sound deewang the same period

Leg (h) - The hourly value of Leq (based upon the peak-harcgntage of the annual
average daily traffic).

L10(H) - The A-weighted noise level that is exceeded 10%h@ftime. Thus the L10 level is
an indication of the peak levels of the intrudiruse.

Noise Abatement Criteria (NAC)TFhe absolute value used to determine noise impéadie
various land use activity categories. Refer to &dblreference 23 CFR 772.

Noise -Sound that is unwanted or undesirable

Noise Sensitive Area -an area containing multiple noise sensitive reaspia close
proximity (Example: a residential neighborhood).

Potentially Impacted ResidenceA-residential noise receptor predicted to expeeenagise
levels of 60 dBA or more in the noise screeningcpss conducted during the Conceptual
Alternatives Study or Preliminary Noise Report.

Protected ResidenceA-residence or other eligible land use expecterkteive a reduction
of 5 dBA (Leq)(h) or more, from the proposed mitiga, normally those in the first row or
closest to the roadway. Protected residences iruléi-family building include all ground
floor residential units facing the roadway.




Receptor An individual or site location registering measueatound levels, as described in
23 CFR 772. A receptor may represent one or masergnsitive locations/residences.

TNM — Traffic Noise Model. The FHWA TNM is the officialoise model for use on ODOT
projects.

Traffic noise impacts Impacts which occur when the predicted traffic edesvels approach
or exceed the NAC (i.e. within one dBA) or when tiredicted noise levels substantially
exceed the existing noise levels defined as 10 dBMore. The ODOT considers design
year increases in the average noise level of 30 dBAnore an extraordinary increase.
Residences predicted to experience an extraordimargase due to project construction
receive special consideration for noise abatememgea the FHWA Highway Traffic Noise
Analysis and Abatement Policy and Guidance (Jurdsi9

Transportation-related noiseNoise generated by the engine, tires, exhaustoéteehicles
using the transportation system.

Type | projects A proposed Federal, Federal-aid, or State-fundgtivily project for the
construction of a highway on a new location orghgsical alteration of an existing highway
which significantly changes either the horizontal \ertical alignment or increases the
number of through-traffic lanes or auxiliary laresger than 1.5 miles. The addition of non
through lanes such as ramps, spurs, etc. can caeatgnificant change in vertical and
horizontal alignment, therefore these projectsaiaa be considered Type | projects.

Type Il projects -A Federal, Federal aid or State funded project gsed to provide noise
abatement at locations that do not meet the Typejéct criteria. This program is voluntary
for state participation and is more fully descrilbe&ection Il. Type Il Projects.
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FIGURE 1- PROJECT AREA MAP (OHIO)
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FIGURE 1. MAP OF THE STATE OF OHIO, SHOWING THE PROJECT AREA IN RELATION
TO DRAINAGE AREAS AND COUNTY BOUNDARIES (ODNR 2004).



FIGURE 2- PROJECT AREA MAP (LAKE COUNTY)
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FIGURE 2. MAP OF LAKE COUNTY, OHIO, SHOWING THE PROJECT AREA (ODOT 2004).



FIGURE 3- PROJECT AREA MAP (LOCAL)



FIGURE 3. LOCATION OF THE STUDY AREA IN LAKE COUNTY, OHIO, FROM THE USGS
1960 (PHOTOREVISED 1985) PAINESVILLE, OHIO QUADRANGLE.



FIGURE 4 - MODELED RECEPTOR LOCATION MAPS
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APPENDIX A
NOISE MEASUREMENT SITE LOCATIONSAND DATA SHEETS
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APPENDIX B
EQUIPMENT CERTIFICATIONS
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APPENDIX C
ODOT CERTIFIED TRAFFIC INFORMATION
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TRAFFIC DATA
LAK-VROOMAN ROAD

ALTERNATIVE A - MADISON / SR 84

1A  |PROJECT PID 5669 1A
1B |[ROAD LAK-Vrooman 1B
2A [EX. ADT 10774 2A
2B |24 HR B&C 2B
2C |EXYEAR 2004 2C
3 OPENING YEAR 2012 3
4 DESIGN YEAR 2032 4
5A |EX. YEAR - OPENING YEAR 8 5A
5B EX. YEAR - DESIGN YEAR 28 5B
6 SELECT A GROWTH RATE 0.015 6
STABLE: 0.0025
LOW: 0.0050-0.0100
MODERATE: 0.0100-0.0200
HIGH: 0.0200-0.0300
7 OPENING YEAR FACTOR: [([6]*[5A])+1}= 1.12 7
8 DESIGN YEAR FACTOR: [([6]*[6B])+1}= 1.42 8
9 [OPENING YEAR ADT ([2A]*[7])= 12100 9
10 DESIGN YEAR ADT ([2A]*[8])= 15300 10
K, SELECTFROM FOLLOWING TABLE OF
1A |DESIGN YEAR ADT: 0.09 ila
<1000 =0.12
1001-5000 = 0.11
5001-15000 = 0.10
15001< =0.09
11B |DHV ([10I*[11A)]) 1377 11B
12 |D FACTOR (FOR DDHV): 0.6 12
within an MPO area = 0.60
outside an MPO area = 0.55
any one way bridge = 1.00
13 T24 FACTOR ([2BJ/[2A]) OR 0.03 IF 2B IS BLANK 0.03 13
14 |TD FACTOR ([13]*0.60) 0.02 14
15 COMMENTS 15
DESIGN DESIGNATION 5669 1A
ROAD| LAK-Vrooman 1B
OPENING YEAR ADT = 12100 9
DESIGN YEAR ADT = 15300 10
K= 0.09 11A
D= 0.6 12
T24 = 0.03 13
TD = 0.02 14

12/27/2007



TRAFFIC DATA
LAK-VROOMAN ROAD
ALTERNATIVE B - LANE / SR 84

1A |PROJECT REF. 5669 1A
1B |ROAD LAK-Vrooman 1B
2A |EX. ADT 9020 2A
2B |24 HR B&C 2B
2C |EXYEAR 2004 2C
3 OPENING YEAR 2012 3
4 DESIGN YEAR 2032 4
5A |EX. YEAR - OPENING YEAR 8 BA
5B EX. YEAR - DESIGN YEAR 28 5B
6 SELECT A GROWTH RATE 0.015 6
STABLE: 0.0025
LOW: 0.0050-0.0100
MODERATE: 0.0100-0.0200
HIGH: 0.0200-0.0300
7 OPENING YEAR FACTOR: [([6]*[5A])+1}= 1.12 7
8 DESIGN YEAR FACTOR: [([6]*[5B])+1}= 1.42 8
9 OPENING YEAR ADT ([2A]*[7])= 10200 9
10 DESIGN YEAR ADT ([2A]*[8])= 12900 10
K, SELECTFROM FOLLOWING TABLE OF
1A |DESIGN YEAR ADT: 0-10 i
<1000 =0.12
1001-5000 = 0.11
5001-15000 = 0.10
15001< = 0.09
11B  [DHV ([101*[11A)]) 1290 11B
12 D FACTOR (FOR DDHV): 0.6 12
within an MPO area = 0.60
outside an MPO area = 0.55
any one way bridge = 1.00
13 |T24 FACTOR ([2B]J/[2A]) OR 0.03 IF 2B IS BLANK 0.03 13
14 |TD FACTOR ([13]*0.60) 0.02 14
15 COMMENTS 15
DESIGN DESIGNATION 5669 1A
ROAD|LAK-Vrooman| 1B
OPENING YEAR ADT = 10200 9
DESIGN YEAR ADT = 12900 10
= 0.1 11A
= 0.6 12
T24 = 0.03 13
TD = 0.02 14

12/27/2007



