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Land and Water Conservation Fund (LWCF) County Property List for Indiana (Last Updated March 2022)

ProjectNumber SubProjectCode County Property
1800017 1800017 Hamilton Forest Park & Trail, White River Access Site
1800058 1800058 Hamilton Forest Park & Trail, White River Access Site
1800128 1800128 Hamilton Morse Park & Beach
1800198 1800198 Hamilton Cicero Community Park
1800236 1800236 Hamilton Forest Park & Trail, White River Access Site
1800493 1800493 Hamilton Flowing Well Park
1800502 1800502 Hamilton Cool Creek County Park
1800519 1800519 Hamilton Taylor Property
1800551 1800551 Hamilton MacGregor Park
1800581 1800581 Hamilton MacGregor Park

*Park names may have changed. If acquisition of publically owned land or impacts to publically owned land is anticipated, coordination
with IDNR, Division of Outdoor Recreation, should occur.
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3502 Woodview Trace, Suite 150
Indianapolis, Indiana 46268

PHONE: 317.222.3880 � TOLL FREE: 888.830.6977

Des. No. 2101733: Olio Road Added Travel Lanes Project
Draft Environmental Justice (EJ) Analysis

March 13, 2024 

Environmental Justice Analysis

Under FHWA Order 6640.23A, FHWA and the project sponsor, as a recipient of funding from FHWA, are
responsible to ensure that their programs, policies, and activities do not have a disproportionately high and 
adverse effect on minority or low-income populations. Per the current INDOT Categorical Exclusion 
Manual, an Environmental Justice (EJ) analysis is required for any project requiring two or more relocations 
or more than 0.5 acre of new permanent right-of-way (ROW). Because the project is expected to require 
more than 0.5 acre of new permanent ROW (approximately 15.7 acres) an EJ analysis was conducted.  

Potential EJ impacts are detected by locating minority populations and low-income populations in and near 
the project area, calculating their percentage in the area relative to a reference population to determine if, 
in fact, populations of EJ concern do exist, and determining whether there will be disproportionate adverse 
impacts to them. The reference population may be a county, city, or town that houses the project area and 
is called the community of comparison (COC). For this project, the COC is Hamilton County. The 
community that overlaps the project limits is called the affected community (AC). For this project, AC 1 is 
Census Tract 1101.01 and AC 2 is Census Tract 1101.02 in Hamilton County.  

An AC has a population of concern for EJ if the population is more than 50% low-income or minority or if 
the low-income population or minority population is greater than 125% of the population in the COC. A 
review of American Community Survey five-year estimates data (2018-2022) was completed on January 
15, 2024. The data was obtained from the U.S. Census Bureau�s webpage (https://data.census.gov/).  The 
data collected for minority and low-income populations within the AC�s are summarized in the below table.

Des. No. 2101733 Appendix I: Other Information I2
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3502 Woodview Trace, Suite 150
Indianapolis, Indiana 46268

PHONE: 317.222.3880 � TOLL FREE: 888.830.6977

Low-Income Population Summary

AC-1, Census Tract 1101.01, has a percent low-income of 12.7%, which is below 50% and is above the 
125% COC threshold (5.3%).  AC-2, Census Tract 1101.02, has a percent low-income of 3.7%, which is 
below 50% and is below the 125% COC threshold.  Therefore, AC-1 has a low-income population of EJ 
Concern. 

Minority Population Summary 

AC-1, Census Tract 1101.01, has a percent minority of 26.5%, which is below 50% and is above the 125% 
COC threshold (23.5%).  AC-2, Census Tract 1101.02, has a percent minority of 7.4%, which is below 50% 
and is below the 125% COC threshold.  Therefore, AC-1 has a minority population of EJ Concern. 

The proposed project is expected to require the acquisition of approximately 15.7 acres of permanent ROW. 
Within AC-1, 7.85 acres of permanent ROW will be acquired. Within AC-2, 7.85 acres of permanent ROW 
will be acquired. Land use within the proposed permanent ROW consists of residential and agricultural 
land use. Overall, the negative impacts to property owners within the project area will be minimal and 
consist primarily of short-term construction impacts and the loss of strip ROW. No relocations are 

COC AC 1 AC 2

Hamilton 
County, 
Indiana 

Census Tract 
1101.01, 
Hamilton 
County, 
Indiana 

Census Tract 
1101.02, 
Hamilton 
County, 
Indiana 

LOW-INCOME POPULATION

Total Population for Whom Poverty Status is Determined 347,349 8,880, 4,329
Total Population Below Poverty Level 14,697 1,125 161
Percent Low-Income 4.2% 12.7% 3.7%
125 Percent of COC 5.3%
AC Percent Low-Income Greater Than 125 Percent of COC? Yes No

AC Percent Low-Income Greater Than 50 Percent? No No

Population of EJ Concern? Yes No

MINORITY POPULATION

Total Population 349,527 8,917 4,329
Minority Population 65,762 2,367 322
Percent Minority 18.8% 26.5% 7.4%
125 Percent of COC 23.5%
AC Percent Minority Greater Than 125 Percent of COC? Yes No

AC Percent Minority Greater Than 50 Percent? No No

Population of EJ Concern? Yes No
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3502 Woodview Trace, Suite 150
Indianapolis, Indiana 46268

PHONE: 317.222.3880 � TOLL FREE: 888.830.6977

anticipated. The ROW to be acquired will not substantially diminish the existing use by the affected 
property owners.  

The maintenance of traffic (MOT) is anticipated to involve a closure of Olio Road and a detour. The detour 
will utilize 146th Street, Boden Road, and 166th Street. The length of the detour is 4 miles, and the added 
travel time is approximately 7 minutes. The MOT impacts to the EJ population and non-EJ population will 
be temporary and will cease after construction. Property owners will be provided access throughout the 
duration of the project to reduce impacts as much as possible. No permanent impacts to community 
cohesion are anticipated.

Impacts from the project to any EJ community in this area will be beneficial due to providing adequate 
capacity for the projected vehicular demand and sufficient geometric design for a major collector roadway. 
It is expected the project will not have a disproportionately high and adverse environmental or health impact 
to low-income or minority populations of EJ concern when compared to non-EJ populations.
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COC AC 1 AC 2

Hamilton County, 
Indiana

Census Tract 
1101.01, Hamilton 

County, Indiana

Census Tract 
1101.02, Hamilton 

County, Indiana
LOW INCOME

B17001001 Population for whom poverty status is determined: Total 347,349 8,880 4,329

B17001002 Population for whom poverty status is determined: Income in past 12 months below poverty level 14,697 1,125 161

Percent Low-Income 4.2% 12.7% 3.7%

125%  Reference Increment (Applied to COC Only and Compared Against the AC) 5.3% AC > 125% COC AC < 125% COC

AC Percent Low-Income > 125% of COC? YES NO

AC Percent Low-Income > 50%? NO NO

Elevated Low-Income Population Present? YES NO

MINORITY
B03002001 Total Population: Total 349,527 8,917 4,329
B03002002 Total Population: Not Hispanic or Latino 333,867 8,379 4,140
B03002003 Total Population: Not Hispanic or Latino; White Alone 283,765 6,550 4,007
B03002004 Total Population: Not Hispanic or Latino; Black or African American Alone 14,118 543 11
B03002005 Total Population: Not Hispanic or Latino; American Indian or Alaska Native Alone 130 18 0
B03002006 Total Population: Not Hispanic or Latino; Asian Alone 22,566 78 10
B03002007 Total Population: Not Hispanic or Latino; Native Hawaiian and Other Pacific Islander Alone 139 0 18
B03002008 Total Population: Not Hispanic or Latino; Some Other Race Alone 1913 0 0
B03002009 Total Population: Not Hispanic or Latino; Two or More Races 11,236 1190 94
B03002010 Total Population: Hispanic or Latino 15,660 538 189
B03002011 Total Population: Hispanic or Latino; White Alone 7,115 382 189
B03002012 Total Population: Hispanic or Latino; Black or African American Alone 142 0 0
B03002013 Total Population: Hispanic or Latino; American Indian or Alaska Native Alone 126 0 0
B03002014 Total Population: Hispanic or Latino; Asian Alone 0 0 0
B03002015 Total Population: Hispanic or Latino; Native Hawaiian and Other Pacific Islander Alone 0 0 0
B03002016 Total Population: Hispanic or Latino; Some Other Race Alone 2,304 39 0
B03002017 Total Population: Hispanic or Latino; Two or More Races 5973 117 0

Number Non-White / Minority (Sum B03002004 thru B03002010) 65,762 2,367 322

Percent Non-White / Minority 18.8% 26.5% 7.4%

125%  Reference Increment (Applied to COC Only and Compared Against the AC) 23.5% AC > 125% COC AC < 125% COC

AC Percent Minority > 125% of COC? YES NO

AC Percent Minority > 50%? NO NO

Elevated Minority Population Present? YES NO

Olio Road Added Travel Lanes Project - EJ Analysis 
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Table: ACSDT5Y2022.B17001

Label Estimate Margin of Error Estimate Margin of Error Estimate Margin of Error

Total: 347,349 ±344 8,880 ±585 4,329 ±678
Income in the past 12 months 
below poverty level: 14,697 ±1,608 1,125 ±697 161 ±150

Male: 5,911 ±633 330 ±252 86 ±90
Under 5 years 482 ±157 108 ±112 0 ±13
5 years 177 ±140 0 ±18 9 ±15
6 to 11 years 1,016 ±302 44 ±58 10 ±15
12 to 14 years 255 ±112 0 ±18 0 ±13
15 years 116 ±102 0 ±18 15 ±23
16 and 17 years 129 ±84 0 ±18 0 ±13
18 to 24 years 667 ±234 0 ±18 24 ±41
25 to 34 years 608 ±224 52 ±73 0 ±13
35 to 44 years 723 ±242 82 ±118 18 ±21
45 to 54 years 691 ±183 44 ±55 0 ±13
55 to 64 years 467 ±211 0 ±18 10 ±15
65 to 74 years 306 ±118 0 ±18 0 ±13
75 years and over 274 ±141 0 ±18 0 ±13

Female: 8,786 ±1,223 795 ±483 75 ±66
Under 5 years 396 ±187 53 ±62 0 ±13
5 years 98 ±80 0 ±18 0 ±13
6 to 11 years 690 ±296 9 ±19 0 ±13
12 to 14 years 440 ±191 138 ±131 8 ±14
15 years 70 ±67 0 ±18 0 ±13
16 and 17 years 302 ±129 100 ±102 0 ±13
18 to 24 years 1,382 ±408 28 ±50 30 ±37
25 to 34 years 1,272 ±367 126 ±101 18 ±19
35 to 44 years 1,125 ±360 75 ±106 9 ±15
45 to 54 years 757 ±249 8 ±18 0 ±13
55 to 64 years 1,092 ±295 142 ±134 10 ±16
65 to 74 years 530 ±190 78 ±103 0 ±13
75 years and over 632 ±223 38 ±58 0 ±13

Income in the past 12 months at 
or above poverty level: 332,652 ±1,729 7,755 ±847 4,168 ±675

Male: 165,289 ±715 3,680 ±492 2,224 ±410
Under 5 years 10,194 ±175 218 ±115 73 ±98
5 years 2,491 ±434 155 ±154 131 ±104
6 to 11 years 15,211 ±793 452 ±224 112 ±70
12 to 14 years 7,697 ±725 5 ±14 78 ±73
15 years 2,826 ±542 16 ±55 8 ±16
16 and 17 years 5,476 ±542 80 ±91 72 ±78
18 to 24 years 13,748 ±249 442 ±337 200 ±158
25 to 34 years 19,390 ±229 1,019 ±273 151 ±136
35 to 44 years 24,911 ±245 441 ±134 284 ±128
45 to 54 years 24,141 ±179 399 ±135 363 ±157
55 to 64 years 19,800 ±224 171 ±97 426 ±298
65 to 74 years 12,728 ±193 282 ±140 206 ±118
75 years and over 6,676 ±186 0 ±18 120 ±174

Female: 167,363 ±1,270 4,075 ±551 1,944 ±377
Under 5 years 9,919 ±204 448 ±192 32 ±43
5 years 2,145 ±417 70 ±63 5 ±10
6 to 11 years 14,570 ±881 339 ±138 134 ±79
12 to 14 years 7,653 ±733 78 ±64 54 ±44
15 years 2,872 ±367 0 ±18 43 ±54
16 and 17 years 4,993 ±349 19 ±27 68 ±68
18 to 24 years 12,513 ±408 449 ±260 142 ±96
25 to 34 years 19,676 ±367 1,161 ±279 232 ±146
35 to 44 years 25,669 ±349 354 ±145 253 ±96
45 to 54 years 23,820 ±269 579 ±233 262 ±113
55 to 64 years 19,925 ±303 364 ±176 473 ±325
65 to 74 years 14,135 ±227 162 ±136 74 ±61
75 years and over 9,473 ±267 52 ±95 172 ±151

Hamilton County, Indiana
Census Tract 1101.01; Hamilton County; 
Indiana

Census Tract 1101.02; Hamilton County; 
Indiana

data.census.gov | Measuring America's People, Places, and Economy 1
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Table: ACSDT5Y2022.B17001

DATA NOTES
TABLE ID:
SURVEY/PROGRAM:
VINTAGE:
DATASET:
PRODUCT:
UNIVERSE:
MLA:

FTP URL:
API URL:

USER SELECTIONS
TABLES
GEOS

EXCLUDED COLUMNS

APPLIED FILTERS

APPLIED SORTS

PIVOT & GROUPING
PIVOT COLUMNS None

None

None

B17001
Hamilton County, Indiana; Census Tract 1101.02; Hamilton County; Indiana; Census Tract 1101.01; Hamilton County; Indiana

None

Population for whom poverty status is determined
U.S. Census Bureau. "Poverty Status in the Past 12 Months by Sex by Age." American Community Survey, ACS 5-Year 
Estimates Detailed Tables, Table B17001, 2022, https://data.census.gov/table/ACSDT1Y2022.B17001?q=B17001: Poverty 
Status in the Past 12 Months by Sex by Age&g=050XX00US18057_1400000US18057110101,18057110102. Accessed on 
January 15, 2024.

None
https://api.census.gov/data/2022/acs/acs5

B17001
American Community Survey
2022
ACSDT5Y2022
ACS 5-Year Estimates Detailed Tables

Poverty Status in the Past 12 Months by Sex by Age

Note: The table shown may have been modified by user selections. Some information may be missing.

data.census.gov | Measuring America's People, Places, and Economy 2
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Table: ACSDT5Y2022.B17001

PIVOT MODE
ROW GROUPS
VALUE COLUMNS

WEB ADDRESS

TABLE NOTES

Information about the American Community Survey (ACS) can be found on the ACS website. Supporting documentation 
including code lists, subject definitions, data accuracy, and statistical testing, and a full list of ACS tables and table shells 
(without estimates) can be found on the Technical Documentation section of the ACS website.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the 
American Community Survey website in the Methodology section.

Source: U.S. Census Bureau, 2018-2022 American Community Survey 5-Year Estimates

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from 
sampling variability is represented through the use of a margin of error. The value shown here is the 90 percent margin of 
error. The margin of error can be interpreted roughly as providing a 90 percent probability that the interval defined by the 
estimate minus the margin of error and the estimate plus the margin of error (the lower and upper confidence bounds) 
contains the true value. In addition to sampling variability, the ACS estimates are subject to nonsampling error (for a 
discussion of nonsampling variability, see ACS Technical Documentation). The effect of nonsampling error is not represented 
in these tables.

https://data.census.gov/table/ACSDT5Y2022.B17001?q=B17001:%20Poverty%20Status%20in%20the%20Past%2012%20Mon
ths%20by%20Sex%20by%20Age&g=050XX00US18057_1400000US18057110101,18057110102&tid=ACSDT1Y2022.B17001

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, the 
decennial census is the official source of population totals for April 1st of each decennial year. In between censuses, the 
Census Bureau's Population Estimates Program produces and disseminates the official estimates of the population for the 
nation, states, counties, cities, and towns and estimates of housing units for states and counties.

Off
None
None

data.census.gov | Measuring America's People, Places, and Economy 3

Des. No. 2101733 Appendix I: Other Information I9



Table: ACSDT5Y2022.B17001

COLUMN NOTES

Explanation of Symbols:- The estimate could not be computed because there were an insufficient number of sample 
observations. For a ratio of medians estimate, one or both of the median estimates falls in the lowest interval or highest 
interval of an open-ended distribution. For a 5-year median estimate, the margin of error associated with a median was 
larger than the median itself.N The estimate or margin of error cannot be displayed because there were an insufficient 
number of sample cases in the selected geographic area. (X) The estimate or margin of error is not applicable or not 
available.median- The median falls in the lowest interval of an open-ended distribution (for example "2,500-")median+ The 
median falls in the highest interval of an open-ended distribution (for example "250,000+").** The margin of error could not 
be computed because there were an insufficient number of sample observations.*** The margin of error could not be 
computed because the median falls in the lowest interval or highest interval of an open-ended distribution.***** A margin 
of error is not appropriate because the corresponding estimate is controlled to an independent population or housing 
estimate. Effectively, the corresponding estimate has no sampling error and the margin of error may be treated as zero.

None

The 2018-2022 American Community Survey (ACS) data generally reflect the March 2020 Office of Management and Budget 
(OMB) delineations of metropolitan and micropolitan statistical areas. In certain instances, the names, codes, and 
boundaries of the principal cities shown in ACS tables may differ from the OMB delineation lists due to differences in the 
effective dates of the geographic entities.

Estimates of urban and rural populations, housing units, and characteristics reflect boundaries of urban areas defined based 
on 2020 Census data. As a result, data for urban and rural areas from the ACS do not necessarily reflect the results of 
ongoing urbanization.

data.census.gov | Measuring America's People, Places, and Economy 4
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Table: ACSDT5Y2022.B03002

Label Estimate Margin of Error Estimate Margin of Error Estimate Margin of Error

Total: 349,527 ***** 8,917 ±612 4,329 ±678
Not Hispanic or Latino: 333,867 ***** 8,379 ±621 4,140 ±675

White alone 283,765 ±832 6,550 ±861 4,007 ±690

Black or African American alone 14,118 ±1,092 543 ±233 11 ±22
American Indian and Alaska 
Native alone 130 ±80 18 ±26 0 ±13
Asian alone 22,566 ±921 78 ±81 10 ±20
Native Hawaiian and Other 
Pacific Islander alone 139 ±52 0 ±18 18 ±28
Some other race alone 1,913 ±733 0 ±18 0 ±13
Two or more races: 11,236 ±1,721 1,190 ±748 94 ±107

Two races including Some 
other race 2,038 ±707 347 ±391 7 ±13
Two races excluding Some 
other race, and three or 
more races 9,198 ±1,510 843 ±648 87 ±107

Hispanic or Latino: 15,660 ***** 538 ±213 189 ±165
White alone 7,115 ±989 382 ±135 189 ±165

Black or African American alone 142 ±97 0 ±18 0 ±13
American Indian and Alaska 
Native alone 126 ±126 0 ±18 0 ±13
Asian alone 0 ±30 0 ±18 0 ±13
Native Hawaiian and Other 
Pacific Islander alone 0 ±30 0 ±18 0 ±13
Some other race alone 2,304 ±596 39 ±53 0 ±13
Two or more races: 5,973 ±1,089 117 ±133 0 ±13

Two races including Some 
other race 5,088 ±979 117 ±133 0 ±13
Two races excluding Some 
other race, and three or 
more races 885 ±389 0 ±18 0 ±13

Hamilton County, Indiana
Census Tract 1101.01; Hamilton County; 
Indiana

Census Tract 1101.02; Hamilton County; 
Indiana

data.census.gov | Measuring America's People, Places, and Economy 1
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Table: ACSDT5Y2022.B03002

DATA NOTES
TABLE ID:
SURVEY/PROGRAM:
VINTAGE:
DATASET:
PRODUCT:
UNIVERSE:
MLA:

FTP URL:
API URL:

USER SELECTIONS
TABLES
GEOS

EXCLUDED COLUMNS

APPLIED FILTERS

APPLIED SORTS

PIVOT & GROUPING
PIVOT COLUMNS
PIVOT MODE

Hispanic or Latino Origin by Race

Note: The table shown may have been modified by user selections. Some information may be missing.

B03002
American Community Survey
2022
ACSDT5Y2022
ACS 5-Year Estimates Detailed Tables
Total population
U.S. Census Bureau. "Hispanic or Latino Origin by Race." American Community Survey, ACS 5-Year Estimates Detailed Tables, 
Table B03002, 2022, 
https://data.census.gov/table/ACSDT5Y2022.B03002?q=b03002&g=050XX00US18057_1400000US18057110101,180571101

None
https://api.census.gov/data/2022/acs/acs5

B03002
Hamilton County, Indiana; Census Tract 1101.02; Hamilton County; Indiana; Census Tract 1101.01; Hamilton County; Indiana

None

None

None

None
Off

data.census.gov | Measuring America's People, Places, and Economy 2
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Table: ACSDT5Y2022.B03002

ROW GROUPS
VALUE COLUMNS

WEB ADDRESS

TABLE NOTES

None
None

https://data.census.gov/table/ACSDT5Y2022.B03002?q=b03002&g=050XX00US18057_1400000US18057110101,180571101
02

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, the 
decennial census is the official source of population totals for April 1st of each decennial year. In between censuses, the 
Census Bureau's Population Estimates Program produces and disseminates the official estimates of the population for the 
nation, states, counties, cities, and towns and estimates of housing units for states and counties.

Information about the American Community Survey (ACS) can be found on the ACS website. Supporting documentation 
including code lists, subject definitions, data accuracy, and statistical testing, and a full list of ACS tables and table shells 
(without estimates) can be found on the Technical Documentation section of the ACS website.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the 
American Community Survey website in the Methodology section.

Source: U.S. Census Bureau, 2018-2022 American Community Survey 5-Year Estimates

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from 
sampling variability is represented through the use of a margin of error. The value shown here is the 90 percent margin of 
error. The margin of error can be interpreted roughly as providing a 90 percent probability that the interval defined by the 
estimate minus the margin of error and the estimate plus the margin of error (the lower and upper confidence bounds) 
contains the true value. In addition to sampling variability, the ACS estimates are subject to nonsampling error (for a 
discussion of nonsampling variability, see ACS Technical Documentation). The effect of nonsampling error is not represented 
in these tables.

The Hispanic origin and race codes were updated in 2020. For more information on the Hispanic origin and race code 
changes, please visit the American Community Survey Technical Documentation website.

data.census.gov | Measuring America's People, Places, and Economy 3
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Table: ACSDT5Y2022.B03002

COLUMN NOTES

The 2018-2022 American Community Survey (ACS) data generally reflect the March 2020 Office of Management and Budget 
(OMB) delineations of metropolitan and micropolitan statistical areas. In certain instances, the names, codes, and 
boundaries of the principal cities shown in ACS tables may differ from the OMB delineation lists due to differences in the 
effective dates of the geographic entities.

Estimates of urban and rural populations, housing units, and characteristics reflect boundaries of urban areas defined based 
on 2020 Census data. As a result, data for urban and rural areas from the ACS do not necessarily reflect the results of 
ongoing urbanization.

Explanation of Symbols:- The estimate could not be computed because there were an insufficient number of sample 
observations. For a ratio of medians estimate, one or both of the median estimates falls in the lowest interval or highest 
interval of an open-ended distribution. For a 5-year median estimate, the margin of error associated with a median was 
larger than the median itself.N The estimate or margin of error cannot be displayed because there were an insufficient 
number of sample cases in the selected geographic area. (X) The estimate or margin of error is not applicable or not 
available.median- The median falls in the lowest interval of an open-ended distribution (for example "2,500-")median+ The 
median falls in the highest interval of an open-ended distribution (for example "250,000+").** The margin of error could not 
be computed because there were an insufficient number of sample observations.*** The margin of error could not be 
computed because the median falls in the lowest interval or highest interval of an open-ended distribution.***** A margin 
of error is not appropriate because the corresponding estimate is controlled to an independent population or housing 
estimate. Effectively, the corresponding estimate has no sampling error and the margin of error may be treated as zero.

None

data.census.gov | Measuring America's People, Places, and Economy 4

Des. No. 2101733 Appendix I: Other Information I14



1

Samantha Beaupre

From: Fair, Terri <TFair@indot.IN.gov>
Sent: Wednesday, March 20, 2024 3:46 PM
To: Samantha Beaupre
Subject: EJ Analysis- Olio Road Added Travel Lanes Project (Des. No. 2101733)
Attachments: Olio Road Added Travel Lanes Project (Des. No. 2101733) EJ Analysis.pdf

EXTERNAL 
 
 
INDOT-Environmental Services Division (ESD) has reviewed the project informa on along with the Environmental Jus ce 
(EJ) Analysis for the above referenced project.   With the informa on provided, the project may require right-of-way, 
requires no reloca ons, and would not disrupt community cohesion or create a physical barrier.   With the informa on 
provided, INDOT-ESD would not consider the impacts associated with this project as causing a dispropor onately high 
and adverse e ect on minority and/or low-income popula ons of EJ concern rela ve to non-EJ popula ons in 
accordance with the provisions of Execu ve Order 12898 and FHWA Order 6640.23a.  No further EJ Analysis is required. 
 

Des. No. 2101733 Appendix I: Other Information I15



Olio Road Added Travel Lanes  
and Intersection Improvement 
146th Street to 156th Street 
Highway Noise Analysis 
Noblesville, Hamilton County, Indiana 

September 25, 2023
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Prepared for: 

INDOT Des. No.: 2101733

Lochmueller Group, Inc.
6200 Vogel Road

Evansville, Indiana 47715
Phone: 812.479.6200
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Olio Road Added Travel Lanes and Intersection Improvement
146th Street to 156th Street

Highway Noise Analysis
Noblesville, Hamilton County, Indiana

Des. No. 2101733
Indiana Department of Transportation

Federal Highway Administration

1 Introduction

The current Indiana Department of Transportation (INDOT) Traffic Noise Analysis Procedure (2022)
was released in October 2022 and became effective January 1, 2023. The INDOT policy applies to all
Type I Federal highway projects (as defined by 23 CFR 772) in the State of Indiana, which
encompasses all Federal or Federal aid Highway Projects authorized under title 23, United States
Code, including: any highway project or multimodal project that requires Federal Highway
Administration (FHWA) approval regardless of funding sources; any Federal aid projects that are
administered by INDOT or Local Public Agencies (LPAs); and any project on roadways leased from
the State of Indiana to the private sector.

The Olio Road Added Travel Lanes (ATL) project qualifies as a Type I project due to added travel
lanes throughout the length of the project and the 156th Street intersection improvement to a
roundabout. This highway traffic noise analysis has been conducted in accordance with 23 CFR 772
(as amended) as implemented through the INDOT Traffic Noise Analysis Procedure (2022) and the
FHWA Traffic Noise Analysis and Abatement Guidance (U.S. Department of Transportation. 2018).

2 Project Description

The City of Noblesville proposes reconstruction of Olio Road involving additional travel lanes
between 146th Street and 156th Street, and the 156th Street intersection improvement to a
roundabout along approximately 1.1 mile of Olio Road in Hamilton County, Indiana. The project is
located in Sections 11, 12, 13, and 14, Township 18 North, Range 5 East; in Wayne Township as
depicted on the Riverwood Quadrangle U. S. Geological Survey 1:24,000 scale quadrangle. The
southern terminus of the Olio road ATL project is approximately 180 feet north of the 146th Street
roundabout center (Appendix A, Figure 1). The northern terminus is approximately 630 feet north of
the 156th Street intersection center. Photographs of Olio Road and existing conditions of the
surrounding landscape are provided in Appendix B.

2.1 Olio Road Existing Roadway Description

Olio Road is classified as a Major Collector. The typical section of the existing roadway consists
of two 10 foot wide through lanes with 0 to 2 foot wide aggregate shoulders. Intersecting
roadways within the project area are limited to 146th Street at the south end and 156th Street
at the north end, both of which are two lane east/west roadways. Additionally, there is an
unnamed access lane (Gate 8) that connects Olio Road to the Ruoff Music Center venue
approximately 0.5 mile to the west. There is also an access lane (Gate 6) to Ruoff Music Center
event parking between Gate 8 and 146th Street. Elsewhere, direct access to Olio Road is
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provided at multiple locations for residential driveways and Noblesville Fire Station 77. Olio
Road crosses Sand Creek via a 22 foot long concrete bridge (Bridge #29 00170) with a 32 foot
wide deck supporting two 11 foot lanes. The posted speed limit on Olio Road between 146th

Street and 156th Street is 45 mph. North of 156th Street the posted speed limit on Olio Road is
55 mph. The posted speed limit on 146th Street and 156th Street is 45 mph.

2.1.1 146th Street Roundabout

The 146th Street intersection with Olio Road was reconstructed as a two lane roundabout in
2020/21. The current configuration includes two northbound and two southbound lanes for
Olio Road south of the roundabout. For Olio Road north of the intersection, there is a single
lane exiting the roundabout and two lanes entering the roundabout. For 146th Street east and
west of the intersection, there is a single lane exiting the roundabout and two lanes entering
the roundabout. 146th Street services primarily automobile traffic with some limited
industrial/commercial serving the businesses west of Olio Road. The Olio Road ATL project will
tie into the 146th Street roundabout with no modifications to the existing roundabout.

2.1.2 156th Street Intersection

The 156th Street intersection at Olio Road is a two way stop condition for vehicles on 156th

Street. 156th Street consists of two 8 foot lanes in both directions east and west of the
intersection with a 2 foot aggregate shoulder to the west and no shoulder to the east. 156th

Street crosses Sand Creek via twin 10 foot wide steel culverts east of the Olio Road
intersection.

2.2 Olio Road ATL Proposed Roadway Description

Olio Road will be widened from a two lane facility to a four lane boulevard. The road will
consist of four 12 foot lanes with a 20 foot raised grass median. The roadway will have curb
and gutter and two 10 foot multi use paths on each side of the road. The bridge over Sand
Creek will be replaced with a concrete bridge supporting four 12 foot lanes with 2 foot
shoulders and two 10 foot multi use paths, a 4 foot median, two 1 foot barrier rails, and two
7 inch curbs. It is anticipated that the new bridge will have an out to out coping of 83 feet 2
inches. The 156th Street intersection will be reconstructed to a roundabout to accommodate
two northbound and two southbound lanes for Olio Road and a single eastbound and
westbound lane for 156th Street. All current direct access to Olio Road and 156th Street will be
maintained. The design speed of the new road will be 45 mph to match the existing posted
speed limit.

3 Identification of Noise Sensitive Areas (NSA)

In 23 CFR 772 (as amended), FHWA has established seven Activity Categories to define Noise
Abatement Criteria (NAC) for conducting highway noise analyses. These Activity Categories have
been adopted by INDOT in their current Traffic Noise Analysis Procedure (2022). Each Activity
Category is defined in terms of the type of land use that occurs on the property. Because there are
differing expectations for acceptable noise levels based on land use, each Activity Category has a
unique NAC noise threshold that determines the level at which roadway noise is considered to result
in an impact to its designated use. Appendix C, Table 1 includes a listing of the Activity Categories
with descriptions and the NAC threshold level.
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Land use within 500 feet of the outside lanes for the Olio Road ATL project area is predominantly
agricultural and undeveloped greenspace areas (Category G) with scattered small clusters of
residential properties (Category B) and Noblesville Fire Station 77 (Category F). Appendix A, Figure 2
provides an illustration of land use by Activity Category within the Olio Road ATL study area.

The Olio Road ATL project area has been subdivided into three noise sensitive areas based on
distribution and clustering of Category B properties. All potential noise receptors within 500 foot of
the proposed travel lanes were included in the respective NSA boundaries.

3.1 NSA 1 � Southwest corner of Olio Road and 156th Street intersection

NSA 1 encompasses approximately 8.7 acres and includes three single family residential
properties (Category B) along 156th Street north of Sand Creek (Appendix A, Figure 2;
Appendix B Photographs 1 through 10). Land use to the west, north (across 156th Street), and
east (across Olio Road) is agricultural. NSA 2 is immediately to the south across Sand Creek.

3.2 NSA 2 � West side of Olio Road south of Sand Creek

NSA 2 encompasses approximately 24.8 acres and includes seven single family residential
properties (Category B) and Noblesville Fire Station 77 (Category F) along the west side of Olio
Road (Appendix A, Figure 2; Appendix B Photographs 11 through 17). Land use to the west,
south, and east (across Olio Road) is agricultural. NSA 1 is immediately to the north across
Sand Creek.

3.3 NSA 3 � East side of Olio Road

NSA 3 encompasses approximately 4.9 acres and includes two single family residential
properties (Category B) along the east side of Olio Road approximately midway between 146th

Street and 156th Street (Appendix A, Figure 2; Appendix B Photographs 18 and 19). The
northernmost residence is associated with Deer Creek Specialty Farms. Land use in all
directions surrounding NSA 3 is agricultural.

3.4 Ruoff Music Center

The Ruoff Music Center is a large amphitheater located approximately 0.5 mile to the west of
Olio Road and north of 146th Street (Appendix A, Figure 2). The proposed shift in alignment of
Olio Road to the west would only move the road approximately 80 feet closer to amphitheater.
Due to the distance from the roadway, this noise sensitive concert venue (Category C) was
excluded from the Olio Road noise analysis.

3.5 Finch Creek Development

The Finch Creek housing development is a planned residential community by Pulte Homes of
Indiana, LLC on approximately 55 acres of land northwest of the Olio Road and 156th Street
intersection (Appendix A, Figures 2 and 3). Preliminary plans for the development (Appendix I)
indicate the housing area would include in excess of 1,300 single family residences, amenity
centers, woodland, ponds, and multiple green space common areas. Access to the development
would be provided via Olio Road, 156th Street, 166th Street, and Boden Road. As of the date of
this noise analysis, no infrastructure construction has been initiated on the project and no
building permits have been issued for the residential properties. Therefore, specific potential
receptors within 500 feet of the Olio Road project (i.e., the 156th Street roundabout) have not
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been included in this analysis. See Section 11 Noise Compatible Future Development for
additional information.

3.6 Gatewood Development

Gatewood is a golf community proposed by Henke Development Group on approximately 59
acres of land east of Olio Road between 146th Street and 156th Street, and an additional 11 acres
southeast of the Olio Road and 146th Street roundabout (Appendix A, Figures 2 and 3).
Preliminary plans for the development are not currently available from Henke Development
Group to review the residential property spatial layout. As of the date of this noise analysis, no
infrastructure construction has been initiated on the project and no building permits have been
issued for the residential properties. Therefore, specific potential receptors within 500 feet of
the Olio Road project have not been included in this analysis. See Section 11 Noise Compatible
Future Development for additional information.

4 Ambient Noise Measurements

In accordance with the 2022 INDOT Traffic Noise Procedure, ambient noise measurements are
required to establish the existing noise levels resulting from current traffic conditions and for use in
validating the FHWA Traffic Noise Model program (TNM 2.5) set up in conditions where roadway
traffic is the predominant contributing noise source. Sound pressure levels are typically measured in
decibels (dB) which are based on a logarithmic scale. INDOT has adopted the equivalent hourly
sound level descriptor (Leq(h)) for measurement and use in analysis on highway noise studies in
Indiana. The Leq is defined as the equivalent steady state sound level which in a stated period of
time contains the same acoustic energy as the time varying sound level during the same time
period, with Leq(h) being the hourly value of Leq. Additionally, because the human ear is
differentially sensitive to varying sound frequencies, an A weighted response curve is used to mimic
the human response to the range of frequencies that emanate from roadway traffic sources. A
weighted decibels are expressed as dB(A).

One ambient measurement location was selected to represent each of the three NSAs delineated
within the study area. Measurements were conducted in accordance with the FHWA Noise
Measurement Handbook (U.S. Department of Transportation Federal Highway Administration
2011). These measurements are to be taken during the worst (noisiest) traffic hour under conditions
that would yield the greatest Leq(h). This is typically during the greatest traffic volume periods,
providing traffic is free flowing (i.e., LOS of C or better). Since traffic on Olio Road is generally free
flowing from 7:00am until 6:00pm, field measurements were conducted during this time period.
Because this data is principally being used to validate the existing condition model, conducting
measurements outside of absolute peak hour periods is considered acceptable.

Ambient Leq(h) measurements were obtained on March 29, 2023 using a Larson Davis DSP82 Type 1
Integrating sound level meter (SLM). Three measurement sessions were conducted at each location
on these dates. The SLM was calibrated with the acoustic calibrator at 94 dB(A) at the beginning of
the each individual monitoring period. The Certificate of Calibration and Conformance for the
CAL200 Acoustic Calibrator from Larson Davis Laboratories is included in Appendix D. Each
measurement period was 15 minutes in duration. During each measurement period, traffic on Olio
Road and any other roadway potentially contributing to traffic noise was real time counted and/or
video recorded using a GoPro Hero 4. Traffic video files were later converted into vehicle class
volumes (automobiles, medium trucks, and heavy trucks) by individual travel lanes for later use in
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validation of the TNM 2.5 model set up. General weather conditions and non roadway related
sources of sound in the immediate vicinity of the monitoring station were also documented. Field
measurement data sheets are included in Appendix E.

The traffic data and Leq(h) measurements for the three locations are provided in Appendix A, Figure
3 and in Appendix C, Table 2. Measured sound levels ranged from 56.8 dB(A) at the 13775 156th

Street residential property in NSA 1 to 66.5 dB(A) at the 15411 Olio road residential property in
NSA 2.

5 TNM 2.5 Existing Condition Model Set Up

The Olio Road project noise analysis used the latest FHWA TNM Version 2.5 software approved for
use on INDOT projects. Roadways, receptors, and terrain lines were constructed in TNM 2.5 to
replicate the 3D landscape relationship between Olio Road, 146th Street, 156th Street, and potential
noise sensitive receptors in the study area. A variety of data sources (i.e., CAD base layers, field
survey surface models, Hamilton County Digital Elevation Model (DEM) data, Google Earth, Google
Maps, and aerial photographs) were used to obtain the information required to set up the current
condition noise analysis. The model was constructed in the local Hamilton County coordinate system
(NAD 1983 (2011) INGCS Hamilton (ftUS)). Roadway, terrain line, and receptor features were
generated from ArcGIS Pro 2.9.5 and imported into TNM 2.5 from ArcGIS tabular point files.

5.1 Roadways

Existing Olio Road, 146th Street, and 156th Street were included in the existing condition
model. Each through lane for Olio Road and 156th Street was included in the TNM 2.5 existing
condition model as 10 and 9 foot wide lanes, respectively. All movements within the 146th

Street roundabout were modeled as 12 foot lanes. The default TNM 2.5 average pavement
type was used for all roadways. Existing aggregate shoulders, where present, were not
included in the model. The posted speed limit for Olio Road is 45mph; however, maximum
speed for many vehicles along Olio Road between 146th Street and 156th Street was observed
at closer to 50 mph. Traffic on 146th Street entering and leaving the roundabout was modeled
at 30 mph, as was traffic on 156th Street entering and leaving the Olio Road intersection.

The Olio Road Project Traffic Memo (Lochmueller Group 2023) includes 2012 detailed am and
pm peak hour turning movement data for 156th Street. The 2012 data was adjusted to year
2022 using a 0.65 percent per year growth rate. The traffic study turning movement data and
the percent truck data was used to generate total hourly vehicle volumes for each of the
modeled roadway segments. The 5:00 pm peak hour data was used because it exhibited the
greatest volume of through traffic on Olio Road. Truck volumes were determined at 8 percent
of the total hourly through traffic volume. Since a breakdown of truck volumes by class was
not available, all trucks were considered heavy trucks in the model, thus representing a worst
case scenario. Similarly, since no data was available on buses and motorcycles, all non truck
traffic was designated as automobiles. Appendix C, Table 3 includes a general breakdown of
the hourly traffic volumes used as input in the existing condition 2022 base year TNM 2.5
analysis.

5.2 Receptors

For the 2022 existing condition noise analysis, all potential noise sensitive receptors were
identified within 500 feet from the edge of pavement for the outside lanes of the proposed
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roadway configuration and were included in the model. To generate Leq(h) levels for all
potential noise sensitive receptors within the study area, 13 receptor data points were
included in the TNM 2.5 set up (Appendix A, Figure 3). The receptor position was determined
by assessing the most likely area of exterior human occupancy proximal to the roadway at
each location using aerial photographs and field observations. The elevations of the receptors
were obtained using the Hamilton County DEM data with ArcGIS Pro. The TNM 2.5 default
receptor height elevation of 4.92 feet was used for ground level receptors. There are 12
Category B residential receptors and one Category F receptor (Noblesville Fire Station 77)
within the three designated NSAs. The remainder of the landscape within 500 feet of the
roadway is classified as undeveloped Category G.

5.2.1 NSA 1 Receptors

NSA 1 includes three single family residential receptors (Category B) along 156th Street
in the southwest corner of the Olio Road intersection and north of Sand Creek.
Elevations of the receptors in NSA 1 are generally at the same level as the roadway or
slightly depressed.

5.2.2 NSA 2 Receptors

NSA 2 includes seven single family residential receptors (Category B) and the
Noblesville Fire Station 77 (Category F) along the west side of Olio Road and south of
Sand Creek. Elevations vary from 826 feet near Sand Creek to 839 feet at the south
end of NSA 2. Receptors are generally level with or slightly elevated above Olio Road.

5.2.3 NSA 3 Receptors

NSA 3 includes two single family residential receptors (Category B) along the east side
of Olio Road. Topography is generally flat with elevations ranging from 836 feet to 839
feet.

5.3 Barriers

For the existing condition model, there are no concrete traffic control barriers (TCB) or other
existing structures that would function to affect sound propagation between the roadway and
receptors. Therefore, no barrier features were included in the model.

5.4 Terrain Lines

Terrain lines define where topographic break line features influence the propagation of sound
across the landscape. The landscape terrain of the Olio Road study area is relatively flat with
very little change in relief between the roadway and nearby receptors. Gradual slope features
between the edge of the right of way and the receptors were not modeled. Terrain lines were
only included in the TNM 2.5 model to depict Sand Creek west of Olio Road and south of 156th

Street.

5.5 Building Rows

The building row feature of TNM allows for shielding of second and third row receptors where
first row buildings provide some level of attenuation. Since all receptors are considered first
row receptors, the use of building rows was not warranted for the Olio Road model.
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5.6 Ground Zones and Tree Zones

The default ground type set for all of the TNM 2.5 runs was lawn. The large concrete footprint
associated with the Noblesville Fire Station 77 location was the only feature modeled as a
hard reflective ground surface. Elsewhere, smaller hard surfaces were not anticipated to have
a perceptible effect on sound pathways between roadway and receptor. No tree zones were
included in the model.

6 TNM 2.5 Validation of Model Based on Field Measurements

The validation process attempts to check the predicted results from TNM 2.5 against field
measurements to determine if the program appears to accurately represent the 3D acoustic
conditions that exist within the noise assessment analysis area. A single residential receptor
(Category B) location was selected for each NSA to validate the existing condition TNM 2.5 set up
(Appendix A, Figure 3 and Appendix C, Table 2). Appendix E includes photographs of each ambient
measurement location.

For each of the three field measurement sessions, the traffic count data for Olio Road and other
relevant roads was adjusted to an hourly volume for automobiles, medium trucks, heavy trucks,
buses, and motorcycles based on the duration of the field measurement period (i.e., 15 minute
traffic counts were multiplied by four). Three measurements were taken at each of the locations at
different time periods throughout the day. Vehicle class traffic volumes were assigned to each
individual lane on Olio road based on data obtained from real time counts and video recordings.
Traffic volumes used in the validation run of TNM 2.5 for each field measurement location are
shown in Appendix C, Table 2.

For all three locations, at least one of the three field measurements recorded with the SLM were
within ±3 dB(A) of the TNM predicted Leq(h) levels for the traffic volume experienced during the
monitoring session (Appendix A, Figure 3 and Appendix C, Table 2). Therefore, the model was
considered to be validated for all areas.

6.1 NSA 1 � 13775 156th Street � Receptor 3

The SLM was deployed off the southeast corner of the residence approximately 107 feet from
the Olio Road edge of pavement. The three monitoring sessions generated field
measurements of 56.8, 58.2, and 59.0 dB(A), which ranged from 2.2 dB(A) below the
predicted TNM 2.5 level to 0.6 dB(A) above the model predicted level. There is no readily
apparent explanation for the slight over prediction by TNM for the first two sessions. The third
session included higher traffic volumes on Olio Road and 156th Street; therefore, the 0.6 dB(A)
discrepancy sufficiently validates the model.

6.2 NSA 2 � 15411 Olio Road � Receptor 6

The SLM was deployed just off the front porch of the residence approximately 60 feet from
the Olio Road edge of pavement. The three monitoring sessions generated field
measurements of 66.0, 65.3, and 66.5 dB(A), which ranged from 1.0 dB(A) to 4.7 dB(A) above
the TNM 2.5 predicted level. Oddly, although the 5:00 pm session had the greatest number of
automobiles, it had the least number of heavy trucks and yielded a field measurement more
than 3 dB(A) greater than the TNM 2.5 prediction. The discrepancy can be explained in part
due to a slow moving vehicle turning into the residential lane and a second slow moving
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(idling) vehicle exiting the residential lane during the session. Since the results of the earlier
two sessions were within 3 dB(A) of the predicted model levels, the model is considered to be
validated for this location.

6.3 NSA 3 � 15000 Olio Road � Receptor 13

The SLM was deployed along the west side of the circle drive at the residence approximately
78 feet from the Olio Road edge of pavement. The three monitoring sessions generated field
measurements of 63.4, 65.6, and 64.6 dB(A), which ranged from 0.3 dB(A) to 4.7 dB(A) above
the TNM 2.5 predicted level. The early morning session which experienced the greater volume
of heavy trucks resulted in a discrepancy of only 0.3 dB(A) between the field measurement
and the predicted TNM 2.5 level. The 4.7 dB(A) discrepancy for the afternoon and early
evening sessions is likely attributed to elevated wind speeds during these sessions and noise
emanating from the grain elevator blowers that were running on the property to the
immediate north. Therefore, the model is considered to be validated for this location based on
the results of the AM session.

7 2022 Existing Condition TNM 2.5 Results

For the 13 modeled receptor points in the Olio Road study area, the existing base condition 2022
Leq(h) roadway noise levels ranged from 46.6 dB(A) to 63.1 dB(A). The 63.1 dB(A) level was
predicted from residential Receptor 12 in NSA 3. Appendix C, Table 5 provides a complete listing of
the 2022 TNM 2.5 Leq(h) results for each receptor. The TNM 2.5 2022 base year analysis indicates
that under the current conditions there are no Category B residential dwelling unit impacts where
the TNM 2.5 Leq(h) levels approach or exceed the 67 dB(A) NAC. TNM 2.5 output for the 2022 year
model is included in Appendix G.

7.1 NSA 1 2022 Existing Condition Impacts

For the three NSA 1 Category B receptors in the vicinity of the 156th Street intersection, the
existing condition traffic noise levels are all below 59 dB(A). 2022 Leq(h) levels are indicated
on Appendix A, Figure 4A and Appendix C, Table 5.

7.2 NSA 2 2022 Existing condition Impacts

For the six NSA 2 Category B receptors along the west side of Olio Road, the existing condition
traffic noise levels are all below 63 dB(A). The predicted level at the Noblesville Fire Station 77
(Category F) near the front entrance is 57.2 dB(A). 2022 Leq(h) levels are indicated on
Appendix, A Figure 4B and Appendix C, Table 5.

7.3 NSA 3 2022 Existing Condition Impacts

For the two NSA 3 Category B receptors along the east side of Olio Road, the existing
condition traffic noise levels are all at or below 63 dB(A). 2022 Leq(h) levels are indicated on
Appendix A, Figure 4C and Appendix C, Table 5.

8 TNM 2.5 2045 Design Year Set Up

The TNM 2.5 set up for the proposed Olio Road reconstruction and 156th Street intersection
improvement was conducted in a similar manner as that discussed in Section 5 for the existing
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current condition. The 2045 design year model was developed using the current Stage 2 design
plans to construct the roadway geometry in the TNM 2.5 model.

8.1 Roadways

As with the existing condition, each travel lane for the Olio Road ATL design was modeled as a
separate roadway. Therefore, two northbound and two southbound lanes were modeled for
Olio Road between 146th Street and 156th Street. The 50 mph speeds used for the existing
condition on Olio Road were retained in the design; however, the speed was reduced to
30 mph entering and exiting the 156th Street roundabout. Speeds throughout the 146th Street
and 156th Street roundabouts were set at 30 mph, the lowest speed available in TNM 2.5.

The 2045 design year traffic data for use as TNM 2.5 input was derived from 5:00 pm peak
hour turning movement data available in the Olio Road Project Traffic Memo (Lochmueller
Group 2023) based on a 1.3 percent per year growth rate. Vehicle classification breakdown
was again based on 2045 turning movement traffic data from the report. Automobile volumes
were split equally across the two Olio Road northbound and two southbound through lanes.
Truck volumes were again determined to be 8 percent of the total hourly traffic volume. All
truck volumes were assigned to the outer lanes closest to the adjacent receptors. A
comparison of the 2022 and 2045 pm peak hour traffic for Olio Road indicates that the traffic
volumes are expected to increase approximately 30 percent over this 23 year span.
Appendix C, Table 4 includes a general breakdown of the hourly traffic volumes used as input
in the existing condition 2045 design year TNM 2.5 analysis.

8.2 Receptors

Since there are no residential or business relocations anticipated for the Olio Road ATL
project, all 13 receptor points included in the 2022 existing condition analysis were also
included in the 2045 design year model.

8.3 Barriers

Since the proposed Olio Road ATL design does not incorporate any TCBs or other features that
would affect sound propagation between the roadway and receptor, no barriers were
included in the 2045 TNM 2.5 model.

8.4 Terrain Lines

The proposed 4 lane typical section for Olio Road does not represent a significant change in
elevation of the roadway relative to the adjacent receptors compared to the existing roadway.
Therefore, no terrain lines were incorporated into the model to represent notable cut or fill
situations. The terrain line used to define the Sand Creek feature in the base year 2022 TNM
2.5 model was retained in the 2045 model with a slight modification to represent the
westward expansion of the roadway to accommodate the wider bridge.

8.5 Building Rows

As with the 2022 existing condition model, building row features were not used in TNM 2.5 to
account for possible shielding since all receptors are considered first row receptors.
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8.6 Ground Zones and Tree Zones

The default ground type set for the 2045 design TNM 2.5 model was lawn. The Noblesville Fire
Station 77 pavement was retained as a hard reflective surface in the 2045 model.

9 2045 Design Year Identification of Predicted Impacted Receptors

In 23 CFR 772, FHWA establishes two conditions under which highway traffic noise impacts can
occur.

1. The predicted future noise levels approach or exceed the appropriate NAC for the land use.
INDOT defines �approach� to be within 1.0 dB(A) of the appropriate noise abatement category.

2. The predicted future traffic noise levels substantially exceed the existing noise levels. INDOT
defines �substantial increase� as an increase in noise levels for which the future nose levels
exceed the existing noise levels (as predicted by FHWA TNM version 2.5) by 15.0 dB(A).

The results of the 2045 design year Leq(h) level prediction for the receptors within the noise
sensitive areas along Olio Road and 156th Street are included in Appendix C, Table 5 and illustrated
on Appendix A, Figures 4A through 4D. Collectively, 2045 Leq(h) predicted levels range from 47.5
dB(A) at the most distal residence to Olio Road along 156th Street in NSA 1 to 61.7 dB(A) at two
different residences (15411 Olio Road and 15012 Olio Road) in NSA 2 and NSA 3, respectively. There
are no Category B NAC 67 dB(A) impacts anticipated to result from the added travel lanes or 156th

Street roundabout proposed action. TNM 2.5 output for each 2045 design year model is included in
Appendix H.

9.1 NSA 1 2045 Design Year Impacts

For the three residential receptors in NSA 1 along 156th Street, the predicted levels range from
47.5 dB(A) to 57.8 dB(A). At 92 feet, receptor 3 (57.8 dB(A)) in the southwest corner of the
156th Street intersection is the closest receptor to the southbound lane for Olio Road at the
proposed roundabout.

9.2 NSA 2 2045 Design Year Impacts

For the seven residential receptors and fire station in NSA 2 along Olio Road, the predicted
levels range from 48.6 dB(A) at receptor 9 to 61.7 dB(A) at receptor 6. At 70 feet, receptor 6
(61.7 dB(A)) is the closest receptor to the proposed southbound lane for Olio Road

9.3 NSA 3 2045 Design Year Impacts

For the two residential receptors in NSA 3 along Olio road, the predicted levels range from
59.5 dB(A) to 61.7 dB(A). At 75 feet, receptor 12 (61.7 dB(A)) is the closest receptor to the
proposed northbound lane for Olio Road.

10 2045 Design Year Noise Abatement Evaluation

In instances where roadway noise impacts are predicted as a result of a Type I project action, FHWA
and INDOT require that consideration be given to noise abatement measures. This process involves
an evaluation of the feasibility (both acoustic and engineering feasibility) of implementing
abatement that can achieve a 5 dB(A) reduction in predicted Leq(h) levels at the majority of the
impacted receptors and do so without compromises to public safety and engineering standards. In
situations where mitigation appears to be feasible, this process also requires a reasonableness
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evaluation based on the views of residents and property owners, the maximum square footage of
abatement criteria, and the ability to achieve INDOT�s substantial noise reduction goal of 7.0 dB(A)
at the majority of impacted first row receptors through implementation of the abatement measure.

Since none of the 13 receptors within the three NSAs were predicted to experience a noise impact
for the proposed roadway design and predicted traffic levels in 2045, no abatement barrier analysis
was warranted for these locations. Similarly, since there is no anticipation that future construction
of the Finch Creek or the Gatewood housing developments would result in impacts to Category B
receptors, no abatement barrier analysis was warranted for these proposed developments (See
Section 11 Noise Compatible Future Development).

11 Noise Compatible Future Development

The roadway traffic noise environment along busy thoroughfares is an important element for
consideration in the planning of development within travel corridors. Information concerning the
anticipated noise levels adjacent to roadways can assist local governments, planners and developers
in the appropriate type, location and layout of future development on land that is currently
undeveloped. With this information available, less noise sensitive uses such as commercial,
industrial, recreational, or green space development can be targeted for areas immediately adjacent
to roadways, while future noise impacts to more sensitive development such as housing areas can
be avoided.

Currently, the majority of the land use along Olio Road and the 146th Street and 156th Street
intersections is undeveloped agricultural fields. As noted in Section 3, the Finch Creek housing
development is currently being planned for the agricultural land northwest of the Olio Road and
156th Street intersection. Similarly, the Gatewood golf community development is in the planning
stages for the agricultural land east of Olio Road between 156th Street and 146th Street, and south of
146th Street.

To plan for future development, a basic understanding of where potential noise impacts are
predicted along the corridor is helpful. In an effort to provide assistance to the City of Noblesville
planners in understanding where such impacts can be expected, TNM 2.5 was used to estimate a 66
dB(A) impact zone along Olio Road at the proposed Finch Creek and Gatewood developments, as
well as other adjacent undeveloped Category G land.

The 66 dB(A) zone identifies an area within which Leq(h) levels are expected to be at 66 dB(A) or
higher. This was accomplished through the use of receptor data points oriented in multiple rows
perpendicular to Olio Road at 10 foot intervals from the edge of pavement. The resulting TNM 2.5
data was reviewed to determine the distance from the roadway at which the design year Leq(h) is
anticipated to be equal or greater than 66 dB(A) based on 2045 traffic volumes. In general, Leq(h)
levels at or above 66 dB(A) are predicted to occur at approximately 20 to 30 feet from the edge of
the outside Olio Road lanes (Appendix A, Figures 4A through 4D). The impact zone distance from the
roadway is limited primarily due to the low design year traffic volumes and the minimal contribution
to highway noise from heavy trucks. Traffic volumes and speeds on 146th Street and 156th Street and
within the respective roundabouts are too low to generate 66 dB(A) levels in these areas.

Preliminary plans for the Finch Creek housing development indicate that the �common area� buffer
between the residential parcels and Olio Road (Appendix I) is of sufficient distance to place the
properties beyond the 66 dB(A) threshold. Although a plat layout for the Gatewood development is
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not available for review, it is anticipated that residential properties would be offset from Olio Road a
sufficient distance to also avoid encroachment on the predicted 66 dB(A) limit.

12 Statement of Likelihood

Based on the studies completed to date, the City of Noblesville has identified no impacted
receptors. As a result, noise abatement was not evaluated. This noise analysis was based on
preliminary design criteria. A reevaluation of the noise analysis will occur during final design. If
during final design it has been determined that conditions have changed and noise impacts are
identified, noise abatement will be evaluated at that time as to whether it is feasible and
reasonable.

13 Construction Noise

Construction of the Olio Road ATL Project will result in unavoidable construction noise from
equipment such as excavators, backhoes, pavement saws, graders, pavers, concrete trucks,
compressors and other miscellaneous equipment. When and where possible, construction noise for
this project should be controlled or minimized by measures including, but not limited to:

� Contractors should adhere to all federal, state and local noise abatement and control
requirements.

� Limit construction activities in the vicinity of residences to the hours between 7:00 am and 7:00
pm, or as directed by local ordinances.

� Establish a responsive communication process with local residents that provides a contact
number where inquiries concerning construction activities can be addressed.

� Enclose equipment such as generators when in operation during periods of residential occupancy
in the immediate vicinity.

� Maintain construction equipment in good working order with manufacturer recommended
mufflers.

� Coordinate the location of staging areas and other noise generating activities away from
residential areas whenever possible.

These measures should be included in the National Environmental Policy Act (NEPA) document as
For Further Consideration Commitments.

14 Summary

The proposed Olio Road project includes added travel lanes between 146th Street and 156th Street
and reconfiguration of the 156th Street intersection to a roundabout along approximately 1.1 mile of
Olio Road. The horizontal alignment will be shifted slightly to the west to avoid residences on the
east side of Olio Road midway between 146th Street and 156th Street. Similarly, the alignment will be
shifted slightly to the east to avoid residences on the west side of Olio Road just south of 156th

Street.

Within 500 feet of Olio Road, the project area consists of a mixture of various single family
residential properties, agricultural fields, and Noblesville Fire Station 77. The project will require the
minor acquisition of new right of way; however, no relocations are anticipated.

The project area was divided into three NSAs. Ambient roadway traffic noise was monitored at three
residences representing the NSAs and used to validate the TNM 2.5 models that were developed for
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the study analysis. The existing condition model was validated at all three monitoring sites. A total of
twelve residential receptors (Category B) and Noblesville Fire Station 77 (Category F) were included
in the existing condition model. Using 2022 base condition traffic data, TNM 2.5 model indicated
that there are currently no highway noise impacts along Olio Road.

The proposed Olio Road lane configurations and 156th Street roundabout were modeled with TNM
2.5 using 2045 peak hour traffic volumes to predict the Leq(h) levels for the project in the design
year. The analysis predicted that there would be no Category B NAC impacts (approach or greater
than the 67 dB(A) NAC threshold) for any of the twelve residences. Therefore, no noise barrier
analysis was warranted.

A final determination on noise impacts will be made during the final design phase. At such time, if
design elements have changed that warrant a re evaluation of the predicted noise levels, additional
noise analysis will be performed to determine if impacts are anticipated, and if so, noise abatement
measures will be further investigated.
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Noise Sensitive Areas and

Ambient Monitoring Locations
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NSA 1 Receptor Results and
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Figure 4B
NSA 2 Receptor Results and

66 dBA Noise Limits
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Figure 4C
NSA 3 Receptor Results and

66 dBA Noise Limits
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Figure 4D
146th Street Roudabout and

66 dBA Noise Limits
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 1 - Facing west along 156th Street toward Olio road intersection. 8/25/2023

Photo Location 2 - Facing south along Olio Road toward 156th Street intersection. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 3 - Facing east along 156th Street toward Olio Road intersectton in NSA 1. 8/25/2023

Photo Location 4 - Facing south at 13687 E 156th Street residence (receptor 1) in NSA 1 on south side of 
road. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 5 - Facing southeast at 13723 E 156th Street residence (receptor 2) in NSA 1 on south 
side of road. 8/25/2023

Photo Location 6 - Facing southeast across 156th Street intersection at proposed location for Gatewood 
development in southeast quadrant. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 7 - Facing southwest across 156th Street intersection at 13775 E 156th Street residence 
(receptor 3) on west side of Olio Road. 8/25/2023

Photo Location 8 - Facing northwest across 156th Street intersection at proposed location for Finch Creek 
development in northwest quadrant. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 9 - Facing northeast across 156th Street intersection at agricultural field in northeast 
quadrant. 8/25/2023

Photo Location 10 - Facing southwest (downstream) along Sand Creek. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 11 - Facing north along Olio Road at southern approach to Sand Creek bridge in NSA 2. 
8/25/2023

Photo Location 12 - Facing west at 15461 Olio Road residence (receptor 4) in NSA 2 on west side of road. 
8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 13 - Facing northwest at 15455 Olio Road residence (receptor 5) in NSA 2 on west side of 
road. 8/25/2023

Photo Location 14 - Facing northwest at 15411 Olio Road residence (receptor 6) in NSA 2 on west side of 
road. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 15 - Facing northwest at 15315 Olio Road residence (receptor 10) in NSA 2 on west side of 
road. 8/25/2023

Photo Location 16 - Facing north along Olio Road from north of Noblesville Fire Station 77 entrance in 
NSA 2. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 17 - Facing southwest at Noblesville Fire Station 77 (receptor 11) in NSA 2 on west side of 
road. 8/25/2023

Photo Location 18 - Facing north along Olio Road from north of Deer Creek Specialty Farms. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 19 - Facing southeast at 15012 Olio Road residence (receptor 12) in NSA 3 on east side of 
Olio Road. 8/25/2023

Photo Location 20 - Facing northwest at Gate 8 entrance to Ruoff Music Center parking area on west side 
of Olio Road. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 21 - Facing west at Gate 6 entrance to Ruoff Music Center parking area on west side of 
Olio Road. 8/25/2023

Photo Location 22 - Facing south along Olio Road toward 146th Street roundabout. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 23 - Facing east along 146th Street toward Olio Road roundabout. 8/25/2023

Photo Location 24 - Facing north along Olio Road toward 146th Street roundabout. 8/25/2023
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Olio Road Added Travel Lanes - 146th Street to 156th Street Des. No. 2101733 
Noblesville, Indiana

Highway Noise Analysis

Photo Location 25 - Facing west along 146th Street toward Olio Road roundabout. 8/25/2023
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

  

Appendix C
Tables
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

Table 1. FHWA Activity Categories, Descriptions and Noise Abatement Criteria (NAC) 

Activity Category Leq(h) Description of Activity Category 

A
57 

(Exterior) 

Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and 
where the preservation of those qualities is essential if the 
area is to continue to serve its intended purpose. 

B
67 

(Exterior)
Residential 

C
67 

(Exterior) 

Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, hospitals, 
libraries, medical facilities, parks, picnic areas, places of 
worship, playgrounds, public meeting rooms, public or not 
profit institutional structures, radio studios, television 
studios, trails and trail crossings. 

D
52 

(Interior) 

Auditoriums, day care centers, hospitals, libraries, 
medical facilities, places of worship, public meeting 
rooms, public and not profit institutional structures, radio 
studios, recording studios, schools, and television 
studios. 

E
72 

(Exterior) 

Hotels, motels, offices, restaurant/bars and other 
developed lands, properties, or activities not included in 
A-D or F.

F --- 

Agriculture, airports, bus yards, emergency services, 
industrial logging, maintenance facilities, manufacturing, 
mining, rail yards, retail facilities, shipyards, utilities 
(water resources, water treatment, electrical), and 
warehousing

G --- Undeveloped lands that are not permitted. 
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

Table 2. Olio Road Ambient Field Measurement Summary and TNM 2.5 Validation Comparison 

Location
Run ID
Time Lane Direction

Hourly Adjusted Traffic Count

Fi
el

d
M

ea
su

re
m

en
t

TN
M

Pr
ed

ic
tio

n

Fi
el

d
M

ea
su

re
m

en
t

M
in

us
TN

M
Pr

ed
ic

te
d

(L
eq

(h
)

Au
to

m
ob

ile

M
ed

iu
m

Tr
uc

k

He
av

y
Tr

uc
k

Bu
s

M
ot

or
cy

cl
e

NSA 1
13775 156th Street

Receptor 3

NSA 1 1
9:22am

Olio NB thru 120 8 20 4

56.8 59.0 2.2

Olio NB RT
Olio NB LT
Olio SB thru 88 16
Olio SB RT
Olio SB LT
156TH EB thru 4
156th EB RT 4
156th EB LT
156TH WB thru 8
156th WB RT
156th WB LT

NSA 1 2
1:34pm

Olio NB thru 108 8 16

58.2 59.8 1.6

Olio NB RT
Olio NB LT 36 8
Olio SB thru 64 24 4
Olio SB RT
Olio SB LT 4
156TH EB thru
156th EB RT 28 4
156th EB LT
156TH WB thru 4
156th WB RT
156th WB LT

NSA 1 3
5:27pm

Olio NB thru 212 4 12

59.0 58.4 0.6

Olio NB RT
Olio NB LT 40
Olio SB thru 140 4
Olio SB RT
Olio SB LT
156TH EB thru 16
156th EB RT 24
156th EB LT
156TH WB thru 12
156th WB RT
156th WB LT

NSA 2
15411 Olio Road

Receptor 6

NSA 2 1
8:45am

Olio NB 120 8 20
66.0 63.4 2.6

Olio SB 144 4 20 4
NSA 2 2
1:11pm

Olio NB 84 4 12
65.3 64.3 1.0

Olio SB 124 4 48 4
NSA 2 3
5:00pm

Olio NB 312 4
66.5 61.8 4.7

Olio SB 212 4

NSA 3
15000 Olio Road

Receptor 13

NSA 3 1
8:17am

Olio NB 156 20
63.4 63.1 0.3

Olio SB 168 8 40 8
NSA 3 2
12:48pm

Olio NB 128 28
65.6 60.9 4.7

Olio SB 128 4 4 4
NSA 3 3
4:38pm

Olio NB 264 8 4
64.6 60.5 4.1

Olio SB 188 4
Green shaded cells indicate monitoring periods where the TNM 2.5 model result was within ±3 dB(A) of the field measurement
Red shaded cells indicate monitoring periods where the TNM 2.5 model result was not within or near ±3 dB(A) of the field measurement
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

 

Table 3. Olio Road Base Year 2022 Traffic Data for TNM 2.5

Roadway Section Movements
Hourly Traffic Volumes Speed (mph)

Cars Medium
Truck

Heavy
Truck

Bus Motorcycle Posted Model

146th Street Roundabout

Olio NB LT 139
45 50Olio NB Thru 141 12

Olio NB RT 14
146th EB LT 5

N/A 30146th EB Thru 38
146th EB RT 148
146th WB LT 17

N/A 30146th WB Thru 47
146th WB RT 0

Olio Road
Olio NB 243 10

45 50
Olio SB 169 11

156th Street Intersection

Olio SB LT 2
45 50Olio SB Thru 141 11

Olio SB RT 3
156th EB LT 2

N/A 30156th EB Thru 13
156th EB RT 32
156th WB LT 7

N/A 30156th WB Thru 4
156th WB RT 2

Source: 2022 existing condition traffic data for TNM 2.5 was derived from Olio Road Project Traffic Analysis Memo (Lochmueller
Group 2023).
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

 

Table 4. Olio Road Design Year 2045 Traffic Data for TNM 2.5

Roadway Section Movements
Hourly Traffic Volumes Speed (mph)

Cars Medium
Truck

Heavy
Truck

Bus Motorcycle Posted Model

146th Street Roundabout

Olio NB LT 184
45 50Olio NB Thru 187 16

Olio NB RT 19
146th EB LT 7

N/A 30146th EB Thru 50
146th EB RT 196
146th WB LT 22

N/A 30146th WB Thru 63
146th WB RT 22

Olio Road
Olio NB 318 12

45 50
Olio SB 220 15

156th Street Roundabout

Olio SB LT 3
45 50Olio SB Thru 169 15

Olio SB RT 4
156th EB LT 3

N/A 30156th EB Thru 17
156th EB RT 42
156th WB LT 9

N/A 30156th WB Thru 7
156th WB RT 3

Source: 2045 design year condition traffic data for TNM 2.5 was derived from Olio Road Project Traffic Analysis Memo
(Lochmueller Group 2023).
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

Table 5. TNM 2.5 2022 Existing Condition and 2045 Design Year Leq(h) Results

Receptor
Number

Address Receptor Description
Dwelling

Units
Activity

Category
NAC

(dB(A))

Substantial
Increase
Criteria
(dB(A))

2022 Existing
Modeled

Leq (h)
(dB(A))

2045
Design

Year
Modeled
Leq (h)
(dB(A))

2045
Design

Year
Increase
Leq (h)
(dB(A))

2045
Design

Year
Impacts?

NSA 1
1 13687 E 156th St Single family residence 1 B 66 15 46.6 47.5 0.9 No
2 13723 E 156th St Single family residence 1 B 66 15 51.4 51.6 0.2 No
3 13775 E 156th St Single family residence 1 B 66 15 58.7 57.8 0.9 No

NSA 2
4 15461 Olio Rd Single family residence 1 B 66 15 56.9 57.4 0.5 No
5 15455 Olio Rd Single family residence 1 B 66 15 56.8 57.2 0.4 No
6 15411 Olio Rd Single family residence 1 B 66 15 62.8 61.7 1.1 No
7 15421 Olio Rd Single family residence 1 B 66 15 52.3 53.0 0.7 No
8 15433 Olio Rd Single family residence 1 B 66 15 49.0 50.8 1.8 No
9 15445 Olio Rd Single family residence 1 B 66 15 47.0 48.6 1.6 No

10 15315 Olio Rd Single family residence 1 B 66 15 61.9 60.6 1.3 No
11 15251 Olio Rd Noblesville Fire Station 77 N/A F 71 15 57.2 57.1 0.1 No

NSA 3
12 15012 Olio Rd Single family residence 1 B 66 15 63.1 61.7 1.4 No
13 15000 Olio Rd Single family residence 1 B 66 15 60.9 59.5 1.4 No

Bold text indicates receptors where ambient field noise measurements were taken.
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Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
Des. Nos. 2101733

Noblesville, Indiana
Highway Noise Analysis

Appendix D
Larson Davis Certificates of Calibration and Conformance

Model CAL200 Acoustic Calibrator

A recent Larson Davis Certificate of Calibration and Conformance was not available for the
Larson Davis DSP82 SLM device prior to use in conducting field measurements. The device was
returned to Larson Davis in December 2023 to have the unit certified post use for Olio Road
data collection. However, due to the age of the model, Larson Davis was no longer equipped to
officially certify the unit. In lieu of a certification, Larson Davis checked the DSP82 against a
calibrator and determined that the device was working properly as it was received.

Prior to each use of the Larson Davis DSP82, the device was checked against a Larson Davis
CAL200 acoustic calibrator at 94dB in the field and was found to be functioning properly before
use. The CAL200 calibrator was returned to Larson Davis for post use certification in December
2023. It was checked by Larson Davis technicians on December 14, 2023 and found to not be in
calibration in accordance with Procedure D0001.8190, IEC 60942:2003. However, the variance
of the device was only 0.35 dB at 94 dB and 0.36 dB at 114 dB.

Since the Larson Davis DSP82 was calibrated to the CAL200 at a level potentially 0.35 dB higher
than 94 dB, it is expected that the field measurements may also be approximately 0.35 dB
greater. Considering this differential, all the comparisons of the measured Leq(h) readings to
the TNM model Leq(h) predictions evaluated in Table 2 of Appendix C would still be valid since
the difference would be approximately 0.35 dBA less than that reported.

Des. No. 2101733 Appendix I: Other Information I60



Des. No. 2101733 Appendix I: Other Information I61



Des. No. 2101733 Appendix I: Other Information I62



Olio Road Added Travel Lanes and Intersection Improvement � 146th Street to 156th Street
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Appendix E
Field Measurement Sheets
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 9:22:00 AM
Measurement Duration (mm:ss): 15 min.

LAeq: 56.8 LAmax: 94.6

Wind direction: NWCloud cover: 80

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 3

Receptor Description: Front yard off of southeast corner of house.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 13775 156th Street

Personnel: Rusty Yeager
Wind speed: 1.3 mph
Wind speed max: 8.6 mph

%

Temperature: 37 deg F
Relative humidity: 41 %

Run ID: Olio 3 1

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
156th Street EB RT 4
156th Street EB T 4
156th Street WB T 8

4Olio Road NB T 120 8 20
Olio Road SB T 88 16

Photo 1 - Receptor 3 at 13775 E 156th Street facing Olio Road 
from SLM location from side yard (Run 1 at 9:22am)

Photo 2 - Receptor 3 SLM  location at 13775 E 156th Street 
(Run 1 at 9:22am)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 1:34:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 58.2 LAmax: 102.3

Wind direction: NWCloud cover: 0

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 3

Receptor Description: Front yard off of southeast corner of house.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 13775 156th Street

Personnel: Rusty Yeager
Wind speed: 2.4 mph
Wind speed max: 10.8 mph

%

Temperature: 52 deg F
Relative humidity: 20 %

Run ID: Olio 3 2

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
4156th Street EB RT 28

156th Street WB T 4
8Olio Road NB LT 36

Olio Road NB RT
Olio Road NB T 108 8 16
Olio Road SB LT 4
Olio Road SB RT

4Olio Road SB T 64 24

Photo 1 - Receptor 3 at 13775 E 156th Street facing Olio Road 
from SLM location from side yard (Run 3 at 1:34pm)

Photo 2 - Receptor 3 SLM  location at 13775 E 156th Street 
(Run 3 at 1:34pm)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 5:27:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 59.0 LAmax: 107.8

Wind direction: NWCloud cover: 50
Wind.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 3

Receptor Description: Front yard off of southeast corner of house.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 13775 156th Street

Personnel: Rusty Yeager
Wind speed: 8.5 mph
Wind speed max: 14.6 mph

%

Temperature: 51 deg F
Relative humidity: 13 %

Run ID: Olio 3 3

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
156th Street EB LT
156th Street EB RT 24
156th Street EB T 16
156th Street WB LT
156th Street WB RT
156th Street WB T 12
Olio Road NB LT 40
Olio Road NB RT
Olio Road NB T 212 4 12
Olio Road SB LT
Olio Road SB RT
Olio Road SB T 140 4

Photo 1 - Receptor 3 at 13775 E 156th Street facing Olio Road 
from SLM location from side yard (Run 3 at 5:27pm)

Photo 2 - Receptor 3 SLM  location at 13775 E 156th Street 
(Run 3 at 5:27pm)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 8:45:00 AM
Measurement Duration (mm:ss): 15 min.

LAeq: 66.0 LAmax: 101.5

Wind direction: NWCloud cover: 0
Dog, birds, one car leaving to south from drive.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 6

Receptor Description: Front yard straight off front porch deck.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15411 Olio Road

Personnel: Rusty Yeager
Wind speed: 1.1 mph
Wind speed max: 2.6 mph

%

Temperature: 37 deg F
Relative humidity: 43 %

Run ID: Olio 6 1

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
Olio Road NB 120 8 20

4Olio Road SB 144 4 20

Photo 1 - Receptor 6 at 15411 Olio Road facing Olio Road from 
SLM location in front yard off deck (Run 1 at 8:45am)

Photo 2 - Receptor 6 SLM  location at 15411 Olio Road (Run 1 
at 8:45am)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 1:11:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 65.3 LAmax: 108.1

Wind direction: NWCloud cover: 0
Wind shielded by house. Strong gusts.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 6

Receptor Description: Front yard straight off front porch deck.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15411 Olio Road

Personnel: Rusty Yeager
Wind speed: 3.3 mph
Wind speed max: 10.7 mph

%

Temperature: 52 deg F
Relative humidity: 20 %

Run ID: Olio 6 2

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
Olio Road NB 84 4 12

4Olio Road SB 124 4 48

Photo 1 - Receptor 6 at 15411 Olio Road facing Olio Road from 
SLM location in front yard off deck (Run 2 at 1:11pm)

Photo 2 - Receptor 6 SLM  location at 15411 Olio Road (Run 2 
at 1:11pm)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 5:00:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 66.5 LAmax: 104.6

Wind direction: NWCloud cover: 60
Slow moving vehicle turned into residential lane from north. Car
left lane to south.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 6

Receptor Description: Front yard straight off front porch deck.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15411 Olio Road

Personnel: Rusty Yeager
Wind speed: 4.0 mph
Wind speed max: 9.8 mph

%

Temperature: 51 deg F
Relative humidity: 15 %

Run ID: Olio 6 3

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
Olio Road NB 312 4
Olio Road SB 212 4

Photo 1 - Receptor 6 at 15411 Olio Road facing Olio Road from 
SLM location in front yard off deck (Run 3 at 5:00pm)

Photo 2 - Receptor 6 SLM  location at 15411 Olio Road (Run 3 
at 5:00pm)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 8:17:00 AM
Measurement Duration (mm:ss): 15 min.

LAeq: 63.4 LAmax: 94.3

Wind direction: NWCloud cover: 0

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 13

Receptor Description: Front yard from within horseshoe driveway.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15000 Olio Road

Personnel: Rusty Yeager
Wind speed: 1.9 mph
Wind speed max: 5.2 mph

%

Temperature: 37 deg F
Relative humidity: 49 %

Run ID: Olio 13 1

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
Olio Road NB 156 20

8Olio Road SB 168 8 40

Photo 1 - Receptor 13 at 15000 Olio Road facing Olio Road from 
SLM location along horseshoe drive (Run 1 at 8:17am)

Photo 2 - Receptor 13 SLM  location at 15000 Olio Road (Run 1 
at 8:17am)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 12:48:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 65.6 LAmax: 113.7

Wind direction: NWCloud cover: 0
Strong wind. Grain elevator on adjacent property running. All
truck traffic dump trucks.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 13

Receptor Description: Front yard from within horseshoe driveway.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15000 Olio Road

Personnel: Rusty Yeager
Wind speed: 9.6 mph
Wind speed max: 16.1 mph

%

Temperature: 52 deg F
Relative humidity: 21 %

Run ID: Olio 13 2

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
Olio Road NB 128 28

4Olio Road SB 128 4 4

Photo 1 - Receptor 13 at 15000 Olio Road facing Olio Road from 
SLM location along horseshoe drive (Run 2 at 12:48pm)

Photo 2 - Receptor 13 SLM  location at 15000 Olio Road (Run 2 
at 12:48pm)
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Ambient/Highway Noise Measurement Data Sheet

Date: 3/29/2023
Time: 4:38:00 PM
Measurement Duration (mm:ss): 15 min.

LAeq: 64.6 LAmax: 115.0

Wind direction: NWCloud cover: 100
Strong wind. Grain elevator on adjacent property running.

dBA dB

Non traffic noise sources:

SLM Results

Measurement Period Traffic Count Data (adjusted to one hour counts)

Project Name: Olio Road
Lochmueller Group Project No: 122 2027 00B

Receptor ID: Olio 13

Receptor Description: Front yard from within horseshoe driveway.

Project Information

Client No: 2101733

Receptor Information

Ambient Measurement Information

Address: 15000 Olio Road

Personnel: Rusty Yeager
Wind speed: 11.4 mph
Wind speed max: 15.5 mph

%

Temperature: 51 deg F
Relative humidity: 15 %

Run ID: Olio 13 3

MotorcycleBusRoadway Cars Medium Truck Heavy Truck
4Olio Road NB 264 8

Olio Road SB 188 4

Photo 1 - Receptor 13 at 15000 Olio Road facing Olio Road from 
SLM location along horseshoe drive (Run 3 at 4:38pm)

Photo 2 - Receptor 13 SLM  location at 15000 Olio Road (Run 3 
at 4:38pm)
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Appendix F
TNM 2.5 Validation Sound Level Results
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Appendix G
TNM 2.5 2022 Base Condition Sound Level Results
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Appendix H
TNM 2.5 2045 Design Year Sound Level Results
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Appendix I
Finch Creek

Preliminary Development Plan
Pulte Homes of Indiana, LLC
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www.hwcengineering.com
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From: Passmore, Andrew D
To: Rusty Yeager
Cc: Bales, Ronald; McGeorge, Tyler B; Trevor Wieseke; Jason DuPont; Jeremy Kieffner; Chad Costa; Passmore,

Andrew D; Szewczak, Kimberly
Subject: Des 2101733 Noise Analysis Submittal - Technical Sufficiency
Date: Friday, February 2, 2024 7:55:15 AM
Attachments: image004.png

image008.png

EXTERNAL

Rusty,

INDOT Environmental Services Division (ESD) has reviewed the noise analysis for the above-
referenced project (Des 21101733) and found it to be technically sufficient. As you are aware, INDOT
no longer comments on recommendations provided in noise studies for local agency projects.
However, it is our assessment that the study has been completed in accordance with federal
guidelines and state policy.

The following is required as a firm project commitment: Upon completion of the environmental
document phase, the noise study will be provided directly to the county�s planning unit by the
environmental preparer and/or member of the project team. If the project is in a municipality that
has a planning unit, a noise study will also be provided to the municipality�s planning unit. INDOT
Environmental Services Division shall be copied on this correspondence.

Drew Passmore
NEPA Review Team Lead
Indiana Department of Transportation
100 North Senate Ave., N758 � Environmental Services Division
Indianapolis, IN 46204
Cell: 317-439-7500
Email: APassmore@indot.in.gov
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Design Element 
Manual
Section

Design Value (By Type of Area) 
Suburban Intermediate Built-Up

D
e

si
g

n
C

o
nt

ro
ls

 Design Forecast Period 40-2.02 20 Years 20 Years 20 Years 

*Design Speed, mph (2) 40-3.0
Curbed:  30 - 50 

Uncurbed:  30 - 50 
Curbed:  30 - 45 

Uncurbed:  30 - 45 
Curbed:  30 - 35 

 Access Control 40-5.0 None None None

 Level of Service 40-2.0 Desirable:  C;  Minimum:  D Desirable: C;  Minimum:  D Desirable:  C;  Minimum:  D 

 On-Street Parking 45-1.04 Optional (3) Optional (3) Optional (3) 

A
lig

nm
en

t 
E

le
m

e
n

ts
 

 Travel Lane 
*Width (4) 45-1.01 Curbed:  Des: 12 ft;  Min:  11 ft 

Uncurbed: Des: 12 ft;  Min:  11 ft 
Curbed:  Des: 12 ft;  Min: 11 ft 

Uncurbed:  Des: 12 ft;  Min: 11 ft 
Curbed:  Des: 12 ft;  Min: 10 ft 

 Typical Surface Type (5) Ch. 304 Asphalt / Concrete Asphalt / Concrete Asphalt / Concrete 

*Curb Offset (6) 45-1.02 2 ft 2 ft 2 ft 

 Shoulder 
*Paved Width (7) 45-1.02

Curbed  Des: 8 ft;  Min. 2 ft 
Uncurbed:  8 ft 

Curbed:  Des: 6 ft;  Min: 2 ft 
Uncurbed:  6 ft 

8 ft 

 Typical Surface Type (5) Ch. 304 Asphalt / Concrete Asphalt / Concrete Asphalt / Concrete 

 Cross Slope 
*Travel Lane (8) 45-1.01 2% 2% 2%

 Shoulder (8A) 45-1.02 4% 4% 2%

 Auxiliary 
 Lane 

 Lane Width 

45-1.03

Des:  12 ft;  Min:  11 ft Des:  12 ft;  Min:  10 ft Des:  12 ft;  Min:  10 ft 

 Curb Offset Des:  1 ft;  Min:  0.0 ft Des:  1 ft;  Min:  0.0 ft Des:  1 ft;  Min:  0.0 ft 

 Shoulder Width Des:  8 ft;  Min:  2 ft Des:  6 ft;  Min:  2 ft Des:  4 ft;  Min:  2 ft 

 Typical Surface Type (5) Ch. 304 Asphalt / Concrete Asphalt / Concrete Asphalt / Concrete 

 TWLTL Width 46-5.0 Des:  16 ft;  Min:  12 ft Des:  14 ft;  Min:  12 ft Des:  14 ft;  Min:  12 ft 

 Parking-Lane Width (1) 45-1.04 Des:  11 ft;  Min:  8 ft Des:  11 ft;  Min:  8 ft Des:  11 ft;  Min:  8 ft 

 Median Width 
 Raised Island 

45-2.0
Des:  18 ft;  Min:  4 ft (9) Des:  18 ft;  Min:  4 ft (9) Des:  18 ft;  Min:  4 ft (9) 

 Flush / Corrugated Des:  16 ft;  Min:  4 ft (9) Des:  16 ft;  Min:  4 ft (9) Des:  16 ft;  Min:  4 ft (9) 

 Sidewalk Width (10) 45-1.06 5 ft with 5 ft Buffer (Des) 5 ft with 5 ft Buffer (Des) Varies, 6 ft Min 

 Bicycle-Lane Width (11) 51-7.0
Curbed:  5 ft 

Uncurbed:  Shld. Width +4 ft 
Curbed:  5 ft 

Uncurbed:  Shld. Width +4 ft 
Curbed:  5 ft 

 Clear-Zone Width 49-2.0 (12) (12) (12)

 Typical Curbing Type, where used (13) 45-1.05 Sloping / Vertical Sloping / Vertical Sloping / Vertical 

 Side Slopes, 
 Uncurbed 
 (14) 

 Cut 

Foreslope

45-3.0

Des: 6:1;  Max: 4:1 (15) Des: 6:1;  Max: 4:1 (15) N/A

Ditch Width 4 ft (16) 4 ft (16) N/A

Backslope 4:1 for 4 ft;  3:1 Max. to Top (17) 4:1 for 4 ft;  3:1 Max. to Top (17) N/A

 Fill Des:  6:1 to Clr Zone;  3:1 Max to Toe 
Max:  4:1 to Clr Zone;  3:1 Max to Toe 

Des:  6:1 to Clr Zone;  3:1 Max to Toe 
Max:  4:1 to Clr Zone;  3:1 Max to Toe N/A 

 Side Slopes, 
 Curbed 

 Cut(Backslope) 
45-3.0

(18) (18) (18)

 Fill (19) 12:1 for 12 ft;  3:1 Max to Toe 12:1 for 12 ft;  3:1 Max to Toe 12:1 for 12 ft;  3:1 Max to Toe 

Des:  Desirable   Min:  Minimum 
U:  Urban   SU:  Suburban 

* Level One controlling criterion, see page 2 of 4

GEOMETRIC DESIGN CRITERIA FOR URBAN COLLECTOR 

(New Construction or Reconstruction) 

Figure 53-8 (Page 1 of 4) 
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Design Element 
Manual
Section

Design Value (By Type of Area) 
Suburban Intermediate Built-Up

B
rid

ge
s

New or 
Reconstructe
d
Bridge

*Structural Capacity
(20)

Ch. 403 HL-93 HL-93 HL-93

*Clear-Roadway Width
(21)

45-4.01
Uncurbed:  Full Paved Approach Width 

Curbed:  Full Approach Curb-to-Curb Width 
Existing
Bridge to 
Remain in 
Place

*Structural Capacity Ch. 72 HS-20 HS-20 HS-20 

*Clear-Roadway Width 45-4.01
Uncurbed:  Travelway Plus 2 ft on Each Side 
Curbed:  Full Approach Curb-to-Curb Width 

*Vertical
Clearance,
Collector
under (22)

New or Replaced 
Overpassing Bridge 
(22) 44-4.0

14.5 ft 14.5 ft 14.5 ft 

 Existing Overpassing 
 Bridge 

14 ft 14 ft 14 ft 

 Vertical Clearance, Collector over Railroad 
 (23) 

Ch. 402-
6.01

23 ft 

A
lig

nm
en

t 
E

le
m

e
nt

 

 Design Speed 30 mph 35 mph 45 mph 50 mph 

*Stopping Sight Distance 42-1.0 200 ft 250 ft 360 ft 425 ft 

Decision Sight 
Distance

 Speed / Path / 
 Direction Change 42-2.0

U:  620 ft 
SU:  535 ft 

U:  720 ft 
SU:  625 ft 

U:  930 ft 
SU: 800 ft 

U:  1030 ft 
SU:  890 ft 

 Stop Maneuver 490 ft 590 ft 800 ft 910 ft 

 Intersection Sight Distance, -3% to +3% 
(28)

46-10.0 P: 330 ft 
SUT: 420 ft 

P: 390 ft 
SUT: 490 ft 

P: 500 ft 
SUT: 630 ft 

P: 630 ft 
SUT: 780 ft 

*Minimum Radius for emax = 4% / 6% 43-2.0 270 ft / 250 ft (24a) 430 ft / 400 ft (24a) 610 ft / 560 ft (24a) 760 ft (24b) 

*Superelevation Rate (25) 43-3.0 Up to emax = 6% emax = 8% 

*Horizontal Sight Distance 43-4.0 (26)

*Vertical
Curvature,
K-value

 Crest 
44-3.0

19 29 61 84

 Sag 37 49 79 96

*Maximum
Grade (27)

 Level 
44-1.02

9% 9% 8% 7%

 Rolling 11% 10% 9% 8%

Minimum Grade 44-1.03 Desirable:  0.5%  Minimum:  0.3% (Curbed); 0.0% (Uncurbed) 

U:  Urban   SU:  Suburban 

* Level One controlling criterion. Except as noted in this chapter, the values shown in AASHTO’s A Policy on Geometric Design of Highways and
Streets (the Green Book) may be used as minimum values if they are lower than similar values shown herein.  A controlling criterion that does not meet
the minimum value is a design exception and is subject to approval.  See Section 40-8.0.

.  These criteria apply regardless of funding source. 

GEOMETRIC DESIGN CRITERIA FOR URBAN COLLECTOR 

(New Construction or Reconstruction) 

Figure 53-8 (Page 2 of 4) 
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(1) Parking Lane.  In a residential area, a parallel parking lane of 7 to 8 ft width should be provided on one or both sides of the street.  In a commercial or industrial area, parking-lane 
width should range from 8 to 11 ft, and lanes should usually be provided on both sides of the street.  The minimum value may only be used if the lane is not intended for use as a 
travel lane in a restricted condition.  Where a curb-and-gutter section is used, the gutter-pan width may be considered as part of the parking-lane width.  Where practical, the
parking-lane width should be in addition to the gutter-pan width.

(2) Design Speed.  The minimum design speed should equal the minimum value, the anticipated posted speed limit after construction, or the legal speed limit on a non-posted
highway.  The legal speed limit in an urban district is 30 mph.  Based upon an engineering study, the design speed may be raised to an absolute maximum of 55 mph.

(3) On-Street Parking.  In general, on-street parking is discouraged.

(4) Travel-Lane Width.  In an industrial area, a 12 ft width should be used.  Where right-of-way is restricted, an 11 ft width may be used in an industrial area, or a 10 ft width may be 
used in a residential area.  On a multi-lane facility in a built-up area, the minimum width is 10 ft.

(5) Surface Type.  The pavement-type selection will be determined by the INDOT Office of Pavement Engineering.

(6) Curb Offset.  The curb offset should be 2 ft.  Vertical curbs introduced intermittently should be offset 2 ft.  A continuous curb used along a median or channelizing island may  be 
offset 1 ft. 

(7) Shoulder Width.  The value applies to paved-shoulder width.  The following will also apply.
a. For an uncurbed section, the shoulder is paved to the front face of guardrail.  The desirable guardrail offset is 2 ft from the usable shoulder width.  See Section 49-4.0 for 

more information.
b. For an uncurbed section, a desirable additional 1 ft of compacted aggregate will be provided.
c. For a curbed section, the curb offset is included in the paved shoulder width.

(8) Cross Slope, Travel Lane.  Cross slopes of 1.5% are acceptable on an existing bridge to remain in place.

(8A) Cross Slope, Shoulder.  See Figure 45-1A(1) or Figure 45-1A(2) for more-specific information. 

(9) Minimum Median Width.  The criteria assume the presence of mountable curbs with a 0 ft curb offset.

(10) Sidewalk Width.  A buffer of less than 2 ft wide is not permitted.  If no buffer is provided, the sidewalk width should be 6 ft.

(11) Bicycle-Lane Width.  The width is in addition to the width of a parking lane, if present.  See Section 51-7.0 for additional details.

(12) Clear-Zone Width.  The following will apply.
a. Facility with Vertical Curbs.  The clear-zone width will be measured from the edge of travel lane or will be to the right-of-way line, whichever is less.  No clear zone is

required where there is 24-h parking.
b. Facility with Sloping Curbs or without Curbs.  The clear-zone width will vary according to design speed, traffic volume, side slopes, and horizontal curvature.
c. Curbed Facility.  There should be an appurtenance-free area as measured from the gutter line of a curb.
d. Value.  See Section 49-2.0 for specific clear-zone-width value

(13) Curbing Type.  Vertical curbs may only be used with a design speed 45 mph or lower.

GEOMETRIC DESIGN CRITERIA FOR URBAN COLLECTOR 

(New Construction or Reconstruction) 

Figure 53-8 (Page 3 of 4) 
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(14) Side Slopes, Uncurbed.  Value is for new construction.  See Sections 45-3.0 and 45-8.0 for more information.  For a reconstruction project, see Section 49-3.0

(15) Foreslope.  See Sections 49-2.0 and 49-3.0 for the lateral extent of the foreslope in a ditch section.

(16) Ditch Width.  A V-ditch should be used in a rock cut.

(17) Backslope.  The backslope for a rock cut will vary according to the height of the cut and the geotechnical requirements.  See Section 45-3.02 and 107-6.02 for typical rock-cut 
sections.

(18) Side Slope, Curbed, Cut.  A shelf or sidewalk will be present immediately behind the curb before the toe of the backslope.  The minimum width of a shelf will be 6 ft.  Where a 
sidewalk is present, the toe of the backslope will be 1 ft beyond the edge of sidewalk.  See Section 45-3.0 for more information.

(19) Side Slope, Curbed, Fill.  If no sidewalks are present or planned, the lateral extent of the 12:1 slope may be reduced to 4 ft.

(20) Structural Capacity, New or Reconstructed Bridge.  The following will apply.
a. A State-highway bridge within 15 mi of a Toll-Road gate must be designed for Toll-Road loading.
b. A bridge on an Extra-Heavy-Duty Highway must be designed for the Michigan Train truck loading configuration.
c. See Chapter 403 for additional information on the loading configurations.

(21) Width, New or Reconstructed Bridge.  See Section 402-6.02(01) for more information.  The bridge clear-roadway width is the algebraic sum of the following:
a. the approach traveled-way width;
b. the approach usable shoulder width without guardrail; and
c. a bridge-railing offset (see Figure 402-6H).

(22) Vertical Clearance, Collector Under.  Value includes an additional 6 in. allowance for future pavement overlays.  Vertical clearance applies from usable edge to usable edge of 
shoulder.

(23) Vertical Clearance, Collector Over Railroad.  See Chapter 402-6.01(03) for additional information on railroad clearance under a highway.

(24) Minimum Radius.  The following will apply.
a. Based on emax = 4% or 6% and low-speed urban street conditions.
b. Based on emax = 8% and open-road conditions.

(25) Superelevation Rate.  See Section 43-3.0 for value of superelevation rate based on design speed and radius.  See Section 43-3.0 and the INDOT Standard Drawings for
information on superelevation requirements.

(26) Horizontal Sight Distance.  For a given design speed, the necessary middle ordinate will be determined by the radius and the sight distance which applies at the site.  See the
discussion in Section 43-4.0.

(27) Maximum Grade.  For a grade along a longitudinal distance of less than 500 ft (PVT to PVC), a one-way downgrade, or a road with AADT < 400, the maximum grade may be up 
to 2% steeper than the table value.  Where adjacent sidewalks are present, the maximum desirable grade is 5%.

(28) Intersection Sight Distance.  For a left turn onto a 2-lane roadway:  P = Passenger car; SUT = single unit truck.  See Figure 46-10G for value for a combination truck.

GEOMETRIC DESIGN CRITERIA FOR URBAN COLLECTOR 

(New Construction or Reconstruction) 

Figure 53-8 (Page 4 of 4) 
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Road Safety Assessment (RSA) Report

Olio Road at 156th Street
Recommended Treatment: Intersection Improvement Project

Date of Site Visit: 08/08/2024

Prepared by:

Sarah Baty, PE, PTOE, RSP1
Lead Traffic Engineer
Lochmueller Group

August 30, 2024

Prepared for the City of Noblesville
16 S 10th Street, Noblesville, IN  46060
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Executive Summary

The purpose of this report is to document the engineering assessment phase of project 

development, including all coordination that has been completed in preparation for this project. 

This document outlines the proposal and is intended to serve as a guide for subsequent survey, 

design, environmental, right of way and other project activities leading to construction. The 

preferred alternative identified in this document is considered predecisional, pending the outcome 

of environmental studies. An alternative other than the preferred alternative may not be selected 

without consultation with the preparer of this report. 

Implementing low-cost systemic safety countermeasures at the intersection of Olio Road and 

(Alternative 4) is recommended as an immediate solution to reduce crashes until a roundabout 

can be constructed (Alternative 3). The cost of implementing low-cost systemic safety 

countermeasures is $23,500. The permanent solution is to construct a roundabout, which costs 

$3.36 Million (year 2027 dollars).  The roundabout is currently in Stage 3 design.  The 

roundabout is not currently funded but could be scheduled for a 2026 letting date once funding is 

secured.  

A Level 4 Categorical Exclusion (CE-4) is being prepared in accordance with the National 

Environmental Policy Act (NEPA), National Historic Preservation Act (NHPA), and other 

relevant state and federal regulations.   It is anticipated that the CE-4 will be approved in January 

2025.

This location has been studied as a possible candidate for project funding under the federal 

Highway Safety Improvement Program (HSIP) and therefore 23 U.S.C Section 409 applies. 
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Project Location

Table 1: Project Location Information

Location Description
Route Olio Road Latitude/Longitude 40.016220 N / 

85.919241 WCity Noblesville
County Hamilton Cross Street 156th Street
District Greenfield
Sub District Tipton RP 
MPO Indianapolis (IMPO) NHS Route? No
Functional Class Major Collector Work Type Intersection 

Improvement, 
Roundabout

Rural or Urban Urban Work Category Intersection 
Improvement Project

Other Location Info:

See attachments for a map showing the project location and for other pictures of the site. 

Purpose and Need

The purpose of the 156th Street and Olio Road project is to reduce the instance of severe injury 

crashes.   The need is based on the crash history at the intersection and the need to accommodate 

future traffic growth.  The crashes experienced at the intersection between years 2021 through 

2023 is roughly 2 standard deviations higher than expected at this intersection based on the 

roadway classifications, type of intersection, traffic volumes, and number of crashes resulting in 

severe injuries. The most common crash type was right angle crashes.  The crash history is 

further described in subsequent sections of this report.  

Project History

The City of Noblesville is currently overseeing the design of a roundabout at Olio Road and 

156th Street as well as added travel lanes along Olio Road between 146th Street and 156th Street.  

The project is currently in Stage 3 design. The added travel lanes project has been funded and 

will have a 2026 letting date.  The roundabout is not currently funded but could be scheduled for 

a 2026 letting date once funding is secured.  

The Olio Road corridor was identified in Noblesville SS4A Safety Action Plan published in 

April 2024 as a Tier 1 priority.  The corridor appeared on the High Injury Network and the most 

common crash type on the corridor is rear end crashes.   
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Existing Conditions 

Notes from Field Check

A site visit was conducted on August 8, 2024, and included representatives from the City of

Noblesville, INDOT Office of Traffic Safety, INDOT Greenfield District, LTAP, and Lochmueller 

Group. Meeting notes and photo log are included as attachments. The following key 

observations/discussions were noted in the field:

- Lochmueller Group presented the crash history, which includes 9 crashes over the 3-year period

from 2021 through 2023.  A majority of the crashes were right-angle crashes.

- High speeds on Olio Road were observed on-site and noted as a recurring issue by the police

department representative.  Speed limit signs are close to the intersection, with the speed

changing from 45 to 55 mph at the intersection going north.  It would be advisable to shift 55

mph sign for northbound traffic approximately 0.5 miles north.

- There is currently a steep shoulder cutoff along Olio Road.  This would be addressed as part of

the added travel lanes project.

- There is a possible sight distance issue in the northeast corner of the intersection.  Consider

moving stop bars up closer to the intersection.  Crops may also conflict with sight distance, so it

would be helpful to purchase right of way as soon as possible and clear the area.

- Lochmueller Group presented 3 solutions, including an all-way stop, intersection conflict

warning system (ICWS), and roundabout. Additional solutions discussed were low-cost safety

countermeasures that could be implemented in the interim to reduce crashes prior to the

completion of the roundabout.

o An all-way stop could reduce angle crashes; however, the current volumes do not meet

volume warrants or warrants based on crashes.  It is anticipated that the all-way stop

will likely meet the new MUTCD warrant based on crashes.  Most participants

preferred an all-way stop control as a recommendation; however, there are some

concerns with this solution.  A stop sign on Olio Road would be inconsistent with

driver expectations, as the intersection of Olio Road and 146th Street is a roundabout

and the intersection of Olio Road and 166th Street is two-way stop controlled.

o An ICWS could reduce crashes by raising driver awareness of approaching traffic.

somewhat limited at this point.  In other states implementing ICWS has been very

successful.

o Additional solutions discussed were low-cost safety countermeasures that could be

implemented in the interim to reduce crashes prior to the completion of the roundabout,
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Structure Information

Structure No. 29-00170 Olio road over Sand Creek is located south of the existing intersection. This 

bridge will be replaced with as part of the Olio Road added travel lanes project. 

Roadway Geometrics and Pavement Information

Table 2: Roadway Geometrics and Pavement Information

Lane Width 9 ft E-W / 10 ft N-S
Curbed No
Paved Shoulder Width N/A
Usable Shoulder Width N/A
Number of lanes in each 
direction

1

Intersection Traffic 
Control

Two Way Stop

Speed Limit 55 mph north of intersection, 45 mph south of 
intersection

Pavement Type Asphalt
Median Type None
Drainage Type Sheet flow
Sidewalks Present? No
Bike Lanes Present? No
Guardrail / Barriers 
Present

N/A

Traffic Data 

Traffic turning movement counts used in the forecast were collected in September 2012 for the 

Noblesville Traffic Impact Fee1. The 2012 counts were adjusted to year 2024 by using a 0.65% per 

to match counts collected on Olio Road in 2019 and the 

project growth rate.

To determine the appropriate traffic growth, traffic counts and output from the Indianapolis 

Metropolitan Planning Organization (IMPO) travel demand model were reviewed. There are 

multiple developments adjacent to the Olio Road corridor underway. At the time this report was 

completed traffic volumes generated by the developments were unknown. To forecast to year 2048 

1 Noblesville Traffic Impact Fee Analysis, December 2015. Retrieved from:  
https://www.cityofnoblesville.org/egov/apps/document/center.egov?view=item;id=6094 
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a growth rate of 1.3% per year was applied. Additional information on the forecast is included in the 

attachments.

Table 3: Olio Road South of 156th Street Traffic Forecasts

2024 AADT 3,438
2048 AADT 4,697

DHV 470
Directional Distribution 52%

Trucks 3.6%

Table 4: 156th Street East of Olio Road Traffic Forecasts

2024 AADT 1,038
2048 AADT 1,418

DHV 142
Directional Distribution 50%

Trucks 8.9%

Crash Data Analysis 

ARIES crash records for the years 2021 through 2023 were obtained for this study. Over the 3-year 

period there were 9 crashes that occurred at the intersection. The ICC and ICF were calculated using 

RoadHAT software. RoadHAT version 4 software was used for the initial safety analysis along the 

corridor.  It is a crash analysis tool that is compliant with the Highway Safety Manual methodology 

and is calibrated for Indiana roadways. RoadHAT calculates an Index of Crash Frequency (ICF) and 

Index of Crash Cost (ICC) for each studied location or segment. The index values represent the 

number of standard deviations (+/-) above or below the statewide average for the corresponding 

facility type.

The ICC value is 1.92 and the ICF value is 2.51, which indicates that there were more crashes than 

expected at this intersection based on the roadway classifications, type of intersection, traffic 

volumes, and number of crashes resulting in severe injuries.

Table 5 through Table 9 describe crash patterns by severity, manner of collision, pavement 

conditions, lighting conditions, weather conditions, time of day, day of the week, and month. The 

RoadHAT output, crash statistics summary and crash diagrams have been included in the 

attachments to this report.

A majority of the crashes at the intersection of Olio Road and 156th Street were right angle crashes.

There were 6 right angle crashes that occurred at the intersection and 3 of them resulted in 

incapacitating injuries. These were mostly due to drivers on 156th Street not yielding to traffic on
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Olio Road. There were no crashes involving pedestrians or bicyclists recorded at the intersection. 

The pavement surface condition, lighting condition, and weather attributes were comparable to 

statewide averages.  Additionally, analysis was performed to evaluate time of day or month.  More 

crashes occurred on Monday and Fridays compared to other days of the week but given the number 

of crashes this may not be statistically significant.

Although data was only used from 2021 to 2023 in this analysis, these trends are consistent with 

crash data going back to 2018.

Table 5: Crash History

ICC 1.92 Number of Crashes 9
ICF 2.51 Number of Fatal and Incapacitating Crashes 3
First Year of Crash Data 2021 Number of Non-Incapacitating Crashes 2
Last Year of Crash Data 2023 Number of Property Damage Only Crashes 4

Table 6: Crash Patterns: Manner of Collision

Manner of Collision
Incapacitating 

Injury

Non-
Incapacitating 

Injury

Property 
Damage 

Only

Total
Crashes

Percent

Ran Off Road - 1 - 1 11.1%
Rear End - - - - -
Backing - - - - -
Right Angle 3 1 2 6 66.7%
Left Turn - - - - -
Same Direction Sideswipe - - - - -
Opposite Direction 
Sideswipe

- - 1 1 11.1%

Head On - - - - -
Other - - 1 1 11.1%
Total 3 2 4 9 100%

Table 7: Crash Patterns: Pavement Condition Percentages

Type Number Percent
On Snowy or Icy Pavement  - -
On Wet Pavement    - -
On Dry Pavement  9 100.0%
On Other Condition Pavement - -
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Table 8: Crash Patterns: Lighting Condition Percentages

Type Number Percent
Dark (Lighted or Unlighted) 2 22.2%
Dawn/Dusk 1 11.1%
Daylight 6 66.7%
Other - -

Table 9: Crash Patterns: Weather Condition Percentages

Type Number Percent
Clear 8 88.9%
Cloudy 1 11.1%
Fog (Or Smoke or Smog) - -
Rain - -
Snow or Sleet - -

Community/External Stakeholder Context

Public engagement performed to-date includes communication with individual property owners 

only, to public meetings have been held.  The opportunity for a public hearing will be offered as 

part of this project moving forward.

Analysis and Alternatives 

Description of Alternatives

Alternative 1 All-Way Stop Control

Converting the intersection to all-way stop control (AWSC) was identified as a safety improvement 

based on the trend of right-angle collisions. This would involve adding stop signs to the northbound

and southbound Olio Road approaches, as eastbound and westbound 156th Street are currently stop 

controlled.

northbound and southbound Olio Road approaches.

Alternative 2 Intersection Conflict Warning System

An intersection conflict warning system (ICWS) was identified as a potential safety improvement 

based on the trend of right-angle collisions. This would involve adding ICWS signage and

upstream vehicle detectors.
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Alternative 3 Single Lane Roundabout (Long-Tern Recommended)

A single lane roundabout was identified as a potential improvement that would improve safety 

while maintaining capacity for future traffic growth.

Alternative 4 Low-Cost Systemic Safety Improvements (Short-Term Recommendation)

Systemic application of multiple low-cost countermeasures was identified as a potential safety 

improvement based on the trend of right-angle collisions. This would involve doubling up the stop

signs and adding doubled- th Street. 

Olio Road would have doubled-up advance intersection warning signs. Additionally, the stop bar 

on the east leg would be moved closer to the intersection to improve visibility. The speed limit 

sign on the north leg would be moved ½ mile north.

Alternative 5 - No Build

The No build option was considered for this project; however, this would not improve traffic safety 

at this intersection. This option is not beneficial to the motoring public.  

Comparison of Alternatives

The alternatives are compared based on crash reduction, traffic operations, cost, and other 

considerations. 

Safety Analysis

The alternatives are compared based on their ability to reduce crashes.  Documentation on the crash 

modification factors used in the analysis is included in the attachments.

- The anticipated reduction in crashes for an all-way stop (Alternative 1) is 68% of all

crashes per the countermeasures suitable for Indiana.  An all-way stop will be effective

at reducing crashes in the near term; however, it may not be a suitable alternative long-

term.  Widening Olio Road to a 4-lane section would create an all-way stop intersection

with multilane approaches, which can be confusing to motorists and is not considered

safety best practices.

- Installing an ICWS (Alternative 2) could reduce all crashes by 27% per the Crash

Modification Factor Clearinghouse.  While this reduction is significant, an ICWS may

not address the underlying issue, as they are typically applied to address crashes related

specifically to sight distance.

Des. No. 2101733 Appendix I: Other Information I106



11 | P a g e

- Converting the two-way stop control intersection to a roundabout (Alternative 3) is

anticipated to reduce all crashes by 27% and injury crashes (KABC) by 58% per the

countermeasures suitable for Indiana. This alternative is compatible with future widening

Olio Road.

- Installing low-cost systemic improvements (Alternative 4) could reduce fatal and injury

crashes (KABC) by 10%. Additionally, these types of improvements reduce nighttime

crashes by 15%.  This alternative is compatible with future widening on Olio Road.

- Alternative 5, the no build alternative, will not reduce crashes.

Cost Estimates

Cost estimates were prepared in current year dollars.  The roundabout cost was escalated to year 

2027 costs to better capture the anticipated cost in the year of expenditure.  Refer to the 

attachments for more detailed information on the estimated cost for each alternative. Economic 

analysis was performed using RoadHAT for each alternative.  The results are included in the 

attachments.

Table 10: Cost Estimates Summary

Alternative Funding Category Estimated Cost

Alternative 1
All-Way Stop Control

CN $ 20,000
PE (15% of CN) $ 3,000
Utility $ --
RoW $ --
Total Cost $ 23,000

Alternative 2
Intersection Conflict Warning 

System

CN $ 81,000
PE (15% of CN) $ 12,150
Utility $ --
RoW $ --
Total Cost $ 93,150

Alternative 3
Roundabout*

CN $ 2,756,400
PE (15% of CN) $ 413,460
Utility $ 150,000
RoW $ 36,000
Total Cost $ 3,355,860

Alternative 4
Low-Cost Systemic Safety 

Countermeasures

CN $ 20,400
PE (15% of CN) $ 3,100
Utility $ --
RoW $ --
Total Cost $ 23,500

Alternative 5
No Build

CN $ --
PE $ --
Utility $ --
RoW $ --
Total Cost $ --

*Escalated to year 2027 dollars
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Capacity Analysis

Traffic operating conditions were evaluated using Synchro 11 traffic analysis software, which is 

based upon the methodologies outlined in the Highway Capacity Manual, 6th Edition (HCM) 

published by the Transportation Research Board. For the roundabout alternative, SIDRA 9.1 was 

used to obtain traffic operating conditions in accordance with INDOT standards for roundabout 

analyses.

Traffic operations for 2024 Existing and Alternatives 1 through 4 are summarized in Table 11 and

Table 12. The level of service (LOS) and delay are given for each approach. For more information 

on the capacity analysis, refer to the reports in the attachments.

Table 11: Capacity Analysis AM Peak LOS and Delay (seconds)

Alternative
AM Peak

EB WB NB SB Overall
LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Existing* A 9.7 B 10.9 - - - - - -
Alternative 1 
AWSC

A 7.9 A 8.2 A 8.9 A 8.9 A 8.8

Alternative 3 
Roundabout

A 5.3 A 7.2 A 4.6 A 4.6 A 4.8

Alternative 2
Alternative 4 
Alternative 5
TWSC*

B 10.3 B 12.0 - - - - - -

*LOS is not reported for free flow approaches at 2-way stop intersection

Table 12: Capacity Analysis PM Peak LOS and Delay (seconds)

Alternative
PM Peak

EB WB NB SB Overall

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Existing* B 10.0 B 10.9 - - - - - -
Alternative 1 
AWSC

A 7.8 A 8.0 A 9.1 A 8.1 A 8.6

Alternative 3 
Roundabout

A 5.0 A 7.3 A 5.6 A 4.8 A 5.4

Alternative 2
Alternative 4 
Alternative 5
TWSC*

B 10.7 B 12.0 - - - - - -

*LOS is not reported for free flow approaches at 2-way stop Intersections
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The intersection operates acceptably during both peak times for the existing conditions and for all 

alternatives.  The conclusions made of traffic operations are as follows:

- An all-way stop control intersection (Alternative 1) accommodates anticipated traffic

growth into the design year.  The Olio Road and 156th Street intersection does not meet

the all-way stop warrants in the 2011 Indiana MUTCD, including traffic volume

thresholds and crash history; however, warrants based on crash history in the Federal

MUTCD 11th Edition were met.  The Federal MUTCD 11th Edition was published in the

Federal Register on January 18, 2024 and states must adopt it as their State standard for

traffic control devices within 2 years of that date.  At the time this study was developed,

Indiana had not adopted the 11th Edition.  The AWSC warrant worksheet is included in

the attachments. An all-way stop accommodates anticipated growth; however, if traffic

grows at a rate higher than the latest travel demand model indicates, there may be

excessive delays on Olio Road.

- Installing an ICWS (Alternative 2) will not impact traffic operations.

- A roundabout (Alternative 3) will improve traffic operations and can easily accommodate

additional growth beyond what the latest travel demand model indicates.

Recommended Alternative

Implementing low-cost systemic safety countermeasures at the intersection of Olio Road and 

156th Street to (Alternative 4) is recommended as an immediate solution to reduce crashes until a 

roundabout can be constructed (Alternative 3). Alternative 4 is consistent with driver 

expectations along Olio Road and is compatible with the widening of Olio Road.

Preliminary Maintenance of Traffic Plan (MOT)

This project is not mobility significant, and it is anticipated that a full closure of 156th Street and Olio 

Road will be required during construction while access to residents and local traffic will be 

maintained. Traffic on 156th Street will be detoured to 146th Street and traffic on Olio Road will be 

detoured to Boden Road. 

The above information is preliminary and conceptual in nature. The designer of record for this project 

shall be responsible for the determination of MOT scheme and the full design of that scheme. The 

above information can be used to inform the decision making of the designer but it does not absolve 

him of the responsibility of the design. 
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The provisions of the Indiana Manual on Uniform Traffic Control Devices, the Indiana Design 

Manual and the INDOT Standard Drawings concerning the design of an MOT zone shall be adhered 

to. A detailed design showing the MOT layout should be included in the final set of plans. The 

provisions of the Interstate Highway Congestion Policy shall be followed. 

Pavement and Roadway Design

Standard single and double lane roundabout design features should be assumed and incorporated into 

this project. Additionally, the high approach speeds should be taken into consideration with the 

addition of sufficient splitter islands and deflection to reduce entry speeds into the roundabout.

The City of Noblesville has a standard pavement design in place which will be used for this project,

and it is assumed that all new pavement would be full cross-section replacement. There is incidental 

resurfacing at the tie ins to existing pavement. 

Design Considerations

The roundabout will follow design criteria outlined in Chapter 51 of the Indiana Design Manual. The 

design vehicle for the roundabout is WB-65 and the assumed inscribed circular diameter is 180 feet.

Consideration should be taken with regards to the high speed along each approach of the intersection.

Table 13: Other Design Considerations

Land Survey Location Intersection of Sections 11-14, T-18-N, R-5-E

Civil Township Wayne

Federal Aid System Yes

National Truck Network No

Urban Area Boundary No

Adjacent Land Use Residential and Agricultural 

Right-of-Way and Survey

Based on the proposed layout, the Right-of-Way Office estimates that some land acquisition will be

necessary for the preferred alternative. Currently, the Right-of-Way is 40 feet from the centerline of 

the roadway and is surrounded by three agricultural properties and 2 residential properties.

Temporary Right-of-Way will be needed for driveway construction. This is estimated to cost about 

$36,000. No additional survey will be needed for this project. 
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Table 14: Right of Way Summary

Land Use Parcel No. R/W Required Cost

Farming
12-11-11-00-
00-006.000

1.30 acres $5,311.28

Farming
12-11-12-00-
00-011.000

1.50 acres $4,824.38

Farming
12-11-13-00-
00-001.000

0.86 acres $2,516.04

Residential
12-11-14-00-
00-005.000

0.12 acres $3,698.46

Residential
12-11-14-00-
00.006.000

0.40 acres $19,190.18

Total $35,540.34

Utilities and Railroads

The following is a list of know aerial and underground utilities in the area based on Indiana 811: 

AT&T Distribution Aerial facilities along the west side of Olio Road.

Duke Energy Aerial facilities along west side of Olio Road with service crossings to the

east side

Duke Transmission Large aerial power lines on steel lattice towers crossing 156th and Olio

intersection.

Charter Fiber optic located on the west side of Olio Road.

The roundabout construction will likely have an impact on these overhead lines and will need to work 

with the utility companies to have relocation plans.  

There are no railroads within the project limits.

Hydraulic Recommendations

Standard hydraulic consideration for an urban roundabout will be required in this location. An 

enclosed-storm system with curb inlets is being provided with this project. The storm system will 

outfall to an existing drainage system in the northwest corner of the project. 

Design Criteria

The design of this project shall adhere to 3R Project, Non-Freeways standards per the Indiana Design 

Manual.

Des. No. 2101733 Appendix I: Other Information I111



16 | P a g e

Environmental and Historic Considerations

A Level 4 Categorical Exclusion (CE-4) is being prepared in accordance with the National 

Environmental Policy Act (NEPA), National Historic Preservation Act (NHPA), and other relevant 

state and federal regulations. It is anticipated that the CE-4 will be approved in January 2025.  

The environmental process has already been initiated and the following reports have been completed:

Preliminary work, including agency early coordination and red flag investigation (RFI) are

completed.

The Waters of the U.S. Determination / Wetland Delineation Report was completed for the

project on January 17, 2024.

The project is within range of the federally endangered Indiana bat (Myotis sodalis) and the

federally endangered northern long-eared bat (NLEB) (Myotis septentrionalis). An effect

determination key was completed on January 9, 2024, and based on the responses provided,

the Indiana bat and/or the NLEB.

Ongoing investigations include the Section 106 process where a "No Adverse Effects" letter has been 

submitted to the consulting parties and the 800.11/Finding is in review with the INDOT Cultural 

Resources Office (CRO). 
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DIAGRAM OF 
COLLISION 
REPORTS

Olio Rd and 156th St

Study Period:
District:

Location:

Analyst: QC: Date:
City/Town:County:

1/1/2018 to 12/31/2022
Hamilton Noblesville

Collision Symbols Fixed Object Codes
BRIDGE or OVERPASS
BUILDING
CULVERT or DITCH
CURB
GUARDRAIL or BARRIER
EMBANKMENT
FENCE
TRAFFIC POLE
UTILITY POLE
SIGN
TREE / SHRUB
CONTRUCTION BARRIER
CRASH ATTENUATOR
OTHER

99 - UNKNOWN

Fixed Object Codes
BRIDGE or OVERPASS
BUILDING
CULVERT or DITCH
CURB
GUARDRAIL or BARRIER
EMBANKMENT
FENCE
TRAFFIC POLE
UTILITY POLE
SIGN
TREE / SHRUB
CONTRUCTION BARRIER
CRASH ATTENUATOR
OTHER

99 - UNKNOWN

SIGNALIZED INTERSECTION

FIXED OBJECT 
(See table for # codes)

Object Symbols

A

D

MOVING VEHICLE

TURNING VEHICLE

BACKING VEHICLE

OUT OF CONTROL

PARKED VEHICLE

PEDESTRIAN

BICYCLE

ANIMAL

DEBRIS IN ROADWAY

Kaden Doutt 07/3/2024

Aerial imagery provided by Google Earth

FATAL CRASH

INJURY CRASH 
INCAPACITATING

INJURY CRASH 
NONINCAPACITATING

PDO CRASHES (IF > 1)

#

REAR END

HEAD ON

OVERTAKING / 
CUT-OFF

SIDESWIPE 
SAME

SIDESWIPE 
OPPOSITE

RIGHT ANGLE

LEFT TURN

OVERTURNED

##

##

##

NOTES
1) Crashes with determinable location are shown in diagram. Crash
total may not match ARIES database.
2) Crashes on diagram do not represent exact crash locations; they
are approximated based on available information.
3) Diagram not to scale.

##

2021
2022

YEAR

4
2

REPORTS

TOTAL 9
2023 3

2021
2022

YEAR

4
2

REPORTS

TOTAL 9
2023 3

156th St

O
lio

 R
d

Greenfield

11
11

11

8888

22

11

11

11
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156th St at Olio Rd
Photo Log 

Olio Rd northbound approach, at the intersection. Facing north away from the intersection, along Olio Rd. 

156th St westbound approach, at the intersection. Facing southwest toward the intersection. 

Facing northwest toward the intersection. 156th St eastbound approach, at the intersection. 
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156th St at Olio Rd
Photo Log 

Facing north toward the intersection, along Olio Rd 
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MEETING MINUTES

3502 Woodview Trace, Suite 150
Indianapolis, Indiana 46268

Date of Meeting: Thursday, August 8, 2024 Re: Road Safety Audit

Location: 156th Street at Olio Road Issue Date: August 16, 2024

Submitted By: Sarah Baty, PE, PTOE, RSP1

In Attendance: Jim Hellman, City of Noblesville
Officer Collin Whitesell, Noblesville Police Department
Laura Slusher, LTAP
Tom Ford, INDOT Office of Traffic Safety
Mark Muenz, INDOT Greenfield District
Jacob Sherry, INDOT Greenfield District
Beth Carter, Lochmueller Group
Sarah Baty, Lochmueller Group
Kaden Doutt, Lochmueller Group

ITEMS DISCUSSED:

1) Introductions and Project Status
a) The City of Noblesville is currently overseeing the design of a roundabout at Olio Road

and 156th Street as well as added travel lanes along Olio Road between 146th Street and
156th Street.  The project is currently at Stage 3 design and will have a 2026 letting date.

b) The Olio Road corridor was identified in the High Injury Network as part of the Noblesville
SS4A Safety Action Plan.

2) Crash History
i) Lochmueller Group reviewed 3 years of crash history including the years 2021 through

2023.  There was a total of 9 crashes and 3 of those crashes resulted in incapacitating
injury.  Most of the crashes were right-angle crashes.

ii) Crash Frequency (ICF) and Index of Crash Cost (ICC) values represent the number of
standard deviations (+/-) above or below the statewide average for the corresponding
facility type (intersection, segment, or ramp). The ICC and ICF for this location are 1.92
and 2.51, respectively.

iii) There were no trends of time of day or month.  More crashes occurred on Mondays
and Fridays compared to other days of the week but given the number of crashes this
may not be statistically significant.
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3) On-Site Observations/Discussion
i) Lochmueller Group presented 3 solutions, including an all-way stop, intersection

conflict warning system (ICWS), and roundabout.
(1) An all-way stop could reduce angle crashes; however, the current volumes do not

meet volume warrants or warrants based on crashes.  It is anticipated that the
all-way stop will likely meet the new MUTCD warrant based on crashes.  Most
participants preferred an all-way stop control as a recommendation.

(2) An ICWS could reduce crashes by raising driver awareness of approaching traffic.
There are several ICWS s deployed in Indiana and Indiana specific before/after
data is somewhat limited at this point.  In other states implementing ICWS has
been very successful.

ii) Additional solutions discussed were low-cost safety countermeasures that could be
implemented in the interim to reduce crashes prior to the completion of the
roundabout.

iii) There is a possible sight distance issue in the northeast corner of the intersection.
Consider moving stop bars up closer to the intersection.  Crops may also conflict with
sight distance, so it would be helpful to purchase right of way as soon as possible and
clear the area.

iv) High speeds on Olio Road were observed on-site and noted as a recurring issue by the
police department representative.  Speed limit signs are close to the intersection,
with the speed changing from 45 to 55 mph at the intersection going north.  It would
be advisable to shift 55 mph sign for northbound traffic approximately 0.5 miles
north.

v) If the intersection remains two-
signage.  Due to high speeds on Olio Road, consider buzz strips on northbound and
southbound Olio Road.

vi) If the intersection meets the new MUTCD warrants and is made all way stop control,
consider buzz strips on northbound and southbound Olio Road and 
signage to make drivers alert of new stop sign.  It

vii) The new Olio Road right of way will include space for bike lane/path, but it is not going
to be constructed initially.

viii) There is currently a steep shoulder cutoff along Olio Road.  This would be addressed
as part of the added travel lanes project.

ix) The City of Noblesville advised that there are drainage issues on Olio Road and there
is frequent overtopping.

The above constitutes our understanding of the meeting.  If you believe there are omissions, additions, or corrections, 
please send your written comments within seven working days to Lochmueller Group. 
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Summary Table - 2024 Existing

AM Peak Hour PM Peak Hour

Eastbound Approach A (9.7) [<25] <0.05> B (10.0) [<25] <0.05>
Westbound Approach B (10.9) [<25] <0.02> B (10.9) [<25] <0.02>

Intersection & Movements
LOS (Delay, sec) [Queue, ft] <v/c ratio>

Olio Rd and 156th St (TWSC)
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Summary Table - 2048 AWSC Alternative 1

AM Peak Hour PM Peak Hour

Overall A (8.8) A (8.6)
Eastbound Approach A (7.9) [<25] <0.07> A (7.8) [<25] <0.07>
Westbound Approach A (8.2) [<25] <0.03> A (8.0) [<25] <0.02>
Northbound Approach A (8.9) [33] <0.31> A (9.1) [30] <0.30>
Southbound Approach A (8.9) [25] <0.25> A (8.1) [<25] <0.13>

Intersection & Movements
LOS (Delay, sec) [Queue, ft] <v/c ratio>

Olio Rd and 156th St (AWSC)
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Summary Table - 2048 Roundabout Alternative 3

AM Peak Hour PM Peak Hour

Overall A (4.8) A (5.4)
Eastbound Approach A (5.3) [<25] <0.05> A (5.0) [<25] <0.04>
Westbound Approach A (7.2) [<25] <0.02> A (7.3) [<25] <0.02>
Northbound Approach A (4.6) [26] <0.20> A (5.6) [25] <0.19>
Southbound Approach A (4.6) [<25] <0.15> A (4.8) [<25] <0.08>

Intersection & Movements
LOS (Delay, sec) [Queue, ft] <v/c ratio>

Olio Rd and 156th St (RAB)
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Summary Table - 2048 No Build Alternative 4

AM Peak Hour PM Peak Hour

Eastbound Approach B (10.3) [<25] <0.08> B (10.7) [<25] <0.08>
Westbound Approach B (12.0) [<25] <0.04> B (12.0) [<25] <0.03>

Intersection & Movements
LOS (Delay, sec) [Queue, ft] <v/c ratio>

Olio Rd and 156th St (TWSC)
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Description 

This table presents the CRFs/CMFs for safety countermeasures that were identified as being the most suitable for Indiana based on 
Modification Factors and 

countermeasure, the applicable areas type (urban and/or rural), facility type, and CRF/CMF values for various crash types and 
severities are presented. Finally, the state(s) where each study was conducted and the corresponding reference are provided in the 
table. 
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Traffic counts are 
comparable or 

higher than flows 
from TDM
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All-Way Stop Sign Analysis Form

1

Date: 07/11/2024

Major Street: Olio Rd Posted Speed: 45 ADT: 4150

Minor Street: 156th St Posted Speed: 45 ADT: 1170

Check which box applies:
Commercial: Residential: 

Criteria A Traffic Signals

Does this intersection warrant traffic signals? Yes   No

* If Yes, include a traffic signal warrant for SP-22.

Criteria B Traffic Accidents

List the number of accidents occurred in the past 3 years.

Year No. of Accidents

2021 2

2022 4

2023 3

This intersection has had five (5) or more accidents in a 12-month period of a turning or right angle type accident?
Yes   No

The intersection has had six (6) or more accidents in a 36-month period that were of a type susceptible to correction by 
installing an AWSC. (MUTCD 11th Edition)

Yes   No

Criteria C Traffic Volumes

On the Major Street, the highest 8 hours is equal to what Vehicles Per Hour?  314 V.P.H.

Does the vehicular volume entering the intersection from the Major Street average at least 300 vehicles per 
hour for any 8 hours? (Use the sum of both approaches.) Yes   No

On the Minor Street, using the 8 hour period above, what is the Vehicles Per Hour?  48 V.P.H.

Does the combined vehicular, pedestrian and bicycle volume from the minor street approaches average at least 
200 units per hour for the same 8 hours used above? Yes   No
Is the average delay on the minor streets at least 30 seconds per vehicle during the highest hours?

Yes   No
Does the intersection have an 85th percentile speed of the major street traffic exceeding 40 mph where the 
minimum vehicular volume warrants would be 70% of the above values? Yes   No

Criteria D - Other

None of the criterion listed above is satisfied, but Criteria B & C are satisfied to 80% of the minimum values.
Yes   No
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MEMO

3502 Woodview Trace, Suite 150
Indianapolis, Indiana 46268

To: File

From: Lochmueller Group

Date: January 16, 2025

Subject: Olio Road Project Existing and No Build Traffic Operations
Lochmueller Group 122-2027 

Introduction
Lochmueller Group prepared the following existing memorandum on traffic operations for the segment of 
Olio Road between 146th Street to 156th Street in Noblesville, IN. This 2025 existing conditions and 2048 
no build traffic operations were evaluated during the typical weekday morning peak hour and evening 
peak hour. Olio Road from 146th Street to 156th Street is currently a 2-lane section with 10-foot travel 
lanes and a 45 mile per hour speed limit.

Traffic Volumes
Traffic volumes were collected on February 27, 2019, to identify the typical weekday morning peak hour 
occurring between 7:00 AM and 9:00 AM and the weekday evening peak hour between 3:00 PM and 6:00 
PM. The weekday morning peak hour begins at 7:00 AM and the weekday evening peak hour begins at 
4:00 PM.  

The 2025 traffic volumes on Olio Road are based on the counts collected in 2019 with a growth rate of 
1.3% per year applied.  The growth rate is from the Indianapolis MPO travel demand. 

The 2048 traffic volumes on Olio Road are based on traffic forecasts found in the Gatewood Lakes Traffic 
Impact Assessment that was completed by EMCS in December 2024 and provided by the City of 
Noblesville. The volumes from this traffic impact study include traffic volumes on the Olio Road segment 
with the additional from the developments at Gatewood Lakes and Finch Creek. The 2025 and 2048 traffic 
volumes are provided in Table 1.

Table 1 Olio Road Segment Traffic Volumes

Time
2019 2025 2048

NB SB NB SB NB SB
Morning Peak 222 145 240 157 517 1,065
Evening Peak 173 241 187 261 1,073 675

Traffic Operations
The performance of a transportation system is quantified by levels of service (LOS), which are measures of 
traffic flow that consider factors such as speed, delay, interruptions, safety, and driver comfort and 
convenience. There are six levels of service r
LOS C is commonly used for design purposes and represents a roadway with volumes utilizing 70 to 80 
percent of its capacity. LOS D is typically considered acceptable for peak period conditions in urban and 
suburban areas. 
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Traffic operating conditions were evaluated using HCS 2025, which is a software tool based on HCM 
methodologies. Rural 2-lane facilities are divided into two classes, based on speed, in the HCM as follows: 

Higher- -city
connecting routes.
Lower-Speed Highway: Posted Speed Limit < 50 miles per hour. Typically encountered as intra-city
route and in scenic and rural-developed areas. Often have few passing opportunities.

For rural 2-lane facilities, LOS is based on follower density, as illustrated in Table 2. The level of service  
 

-6, C. 15.2 of the Transportation 
th Edition (2022). 

Table 2 Level of Service Criteria for 2-Lane Highways (Follower Density) 
LOS Higher-Speed Highways Lower-Speed Highways 

A   
B > 2.0  4.0 > 2.5  5.0
C > 4.0  8.0 > 5.0  10.0
D > 8.0  12.0 > 10.0  15.0
E > 12.0 > 15.0
F Demand Exceeds Capacity 

Traffic operations on Olio Road for 2025 Existing Conditions and 2048 No Build are summarized in Table 3 
and Table 4, respectively.  Currently Olio Road operates at LOS B or better during the AM and PM peak 
hours.  By 2048, southbound Olio Road will operate at LOS E during the AM peak hour and northbound 
Olio Road will operate at LOS E during the PM peak hour.   

Table 3 Olio Road 2025 Existing Traffic Operations 

Olio Rd 
146th St to 156th St 

AM PM 

LOS Follower Density 
(followers/mi/ln) 

LOS Follower Density 
(followers/mi/ln) 

Northbound B 2.7 A 1.2 
Southbound A 1.8 B 2.7 

Table 4 Olio Road 2048 No Build Traffic Operations 

Olio Rd 
146th St to 156th St 

AM PM 

LOS 
Follower Density 
(followers/mi/ln) 

LOS 
Follower Density 
(followers/mi/ln) 

Northbound C 8.5 E 23.4 
Southbound E 22.6 D 12.3 

Attachments 
1. Traffic Counts
2. Excerpt from Gatewood Lakes Traffic Impact Assessment December 2024
3. HCS Reports
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Station: S233 Data From: 22:00 - 02/27/2019   To: 21:59 - 02/28/2019

Station ID : S233
Info Line 1 : Olio Rd BT 146th & 156th
Info Line 2 :

DB File : S233.DB
Number of Lanes :

0.0 mph
2

Posted Speed Limit :

0716XC32520
1.43
OmegaX3Last Connected Device Type :

Version Number :
Serial Number :

GPS Lat/Lon : 40 00.5568,N / 085 55.1532,W

Lane Configuration

# Dir. Vehicle SensorsInformation  Sensor Spacing Loop Length

1. N Axle-Axle 4.0 ft
3. S Opp - Axle-Axle 4.0 ft

Average Daily Traffic (ADT)

Speed Totals

Peak Hour Totals

Grand Totals

AM Peak Hour (Volume) AM Peak Hour (Speed)

PM Peak Hour (Speed)PM Peak Hour (Volume)

 Weekday  Weekend  Total ADT 

Cars :
Trucks :

Total :

3987 (96%)
(4%)150

4137

Cars :
Trucks :

Total :

Cars : 3987 (96%)
Trucks : 150 (4%)

Total : 4137

50 % :  42.1 mph
 46.9 mph85 % :
 42.1 mphAvg :

Top Speed : 186.3 mph
Low Speed :  12.4 mph

Average Truck Speed :  41.0 mph
Average Car Speed :  42.2 mph

Weekday : 06:45 - 07:45 (Avg 190)
Weekend :

Weekday : 16:30 - 17:30 (Avg 224)
Weekend :

03:30 - 04:30 ( 48.3 mph)

22:45 - 23:45 ( 44.6 mph)

Total Volume : 4137 4137

Average Length : 9.5 ft Average Headway : 20.7 sec
Average Gap : 20.6 sec

Total Cars : 3987 3987
Total Trucks : 150 150 Average Axles : 2.1

(

(
(

ADT)
ADT)

ADT)

10mph Pace Speed:  36.3 - 46.2 (72.4%)

Centurion Veh. Summary Report Printed: 5/16/2019
Page 527
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Station: S233 Data From: 22:00 - 02/27/2019   To: 21:59 - 02/28/2019

Station ID : S233
Info Line 1 : Olio Rd BT 146th & 156th
Info Line 2 :

DB File : S233.DB
Number of Lanes :

0.0 mph
2

Posted Speed Limit :

0716XC32520
1.43
OmegaX3Last Connected Device Type :

Version Number :
Serial Number :

GPS Lat/Lon : 40 00.5568,N / 085 55.1532,W

Lane Configuration

# Dir. Information Volume Mode Volume Sensors Divide / 2 Comment

1. N Normal Veh. No
3. S Opp - Normal Veh. No

Total Count: 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total 

Lane #1 3 8 3 0 10 56 153 222 142 111 87 84 91 84 109 133 173 171 138 86 63 15 16 6 1964

Lane #3 7 4 0 4 8 11 65 145 154 83 84 105 116 101 124 198 241 233 168 124 90 61 23 24 2173

                                                                  TOTAL 10 12 3 4 18 67 218 367 296 194 171 189 207 185 233 331 414 404 306 210 153 76 39 30 4137

Percents: 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Lane #1 0% 0% 0% 0% 1% 3% 8% 11% 7% 6% 4% 4% 5% 4% 6% 7% 9% 9% 7% 4% 3% 1% 1% 0%

Lane #3 0% 0% 0% 0% 0% 1% 3% 7% 7% 4% 4% 5% 5% 5% 6% 9% 11% 11% 8% 6% 4% 3% 1% 1%

                                                               TOTAL 0% 0% 0% 0% 0% 2% 5% 9% 7% 5% 4% 5% 5% 4% 6% 8% 10% 10% 7% 5% 4% 2% 1% 1%

ADT: 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total 

Lane #1 3 8 3 0 10 56 153 222 142 111 87 84 91 84 109 133 173 171 138 86 63 15 16 6 1964

Lane #3 7 4 0 4 8 11 65 145 154 83 84 105 116 101 124 198 241 233 168 124 90 61 23 24 2173

                                                                  TOTAL 10 12 3 4 18 67 218 367 296 194 171 189 207 185 233 331 414 404 306 210 153 76 39 30 4137

ALL LANES

DW Totals :
# Days :

ADT :

Percent :

Sun Mon Tue Wed Thu Fri Sat Total Percent

0 0 0 69 4068 0 0
0.0 0.0 0.0 0.1 0.9 0.0 0.0

0 0 0 828 4438 0 0

0% 0% 0% 2% 98% 0% 0%

Weekday (Mon-Fri) :
ADT :

Weekend (Sat-Sun) :

ADT :

4137 100%
4137

0 0%

0

ADT Volume vs. Time (all lanes combined)
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