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Metric Conversion Chart

APPROXIMATE CONVERSIONS TO 3| UNITS

SYMBOL WHEN YOU KNOW |I'u'IULTIPL‘|" BY |TO FIND SYMBOL
LENGTH
in inches 254 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
AREA
in? squareinches 6452 square millimeters mm?
fi2 squarefeet 0.093 square meters m?2
yd? square yard 0.836 square meters m2
ac acres 0.405 hectares ha
mi2 square miles 2.59 square kilometers km2
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft cubic feet 0.028 cubic meters m?
yd? cubic yards 0.765 cubic meters m®
NOTE: volumes greater than 1000 L shall be shown in m?
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
MASS
oz ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton”) |Mg (or "t")
SYMBOL |WHEN YOU KNOW |I'u|ULTIPLY BY TO FIND |SYI'u|BOL
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °C

or (F-32)/1.8
SYMBOL WHEN YOU KNOW |I'u'IULTIPLY BY TO FIND SYMBOL
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3426 candela/m2 cd/m?
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
FORCE and PRESSURE or STRESS
Ibf poundforce 445 newtons N
Ibffin? poundforce per square inch 6.89 kilopascals kPa
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Executive Summary

Nighttime crashesra overrepresented in Florida and other states. According to Fatality Analysis
Reporting System (FARS) data from the National Highway Traffic Safety Administration
(NHTSA), only 224i 23% of vehicle miles traveled (VMT) occurred at night in Florlla they
accounted for about 60% of fatal crashes and at least 75% of fatal pedestrian crashes. In addition
to alcohol and drug impairment of drivers and pedestrians, poor or inadequate nighttime
visibility contributed significantly to these fatal crashReadway illumination has become a

vital component of nighttime pedestrian safety. To effectively reduce fatal pedestrian and traffic
crashes in Florida, the Florida Department of Transportation (FDOT) is taking a robust approach
towards lighting for pedstrians.There are more than 2,000 signalized intersection lighting

retrofits currently underway. They will be completed by 2021. New and reconstructed signalized
intersections with crosswalks will have vertical illumination. To successfully accomplssh thi

goal, a quality assurance review of intersection lighting retrofits is crucial.

The purpose and objectives of the project indlLitie following:

1. Review lighting analysis design for selected intersections.

2. Measure horizontal and vertical illumination (5 ft above surface) along the centerline of
each illuminated crosswalk eitreepoints (left edge of pavement, center of roadway,
right edge of paveent). Ensure that ambient lighting will not affect measurements.

3. Compare measured illumination values to theoretical illumination values from lighting
analysis design.

The research team developed an improved manual lighting measurement system to dercome
issues of the conventional method. The system consists of an Arduino microcontroller, a GPS
module, an SD card, and two lighting meters. The system wirelessly connects to an Android
tablet so the operator can remotely control the system. The twmgigheters are mounted on

an L-shaped bracket adhetop of a tripod. The horizontal meter is fixed on the highest point of

the tripod (5 ft 3 in. above ground) to exclude influence from other system components. The
vertical meter is mounted on the siddt(&bove ground) facing the vehicle approach direction.

This installation method avoids the influence between the horizontal and vertical measurements.

As the system measures horizontal illuminance at the height of 5 ft 3 in., it is necessary to
convert he measured illuminance values to FDOT standard horizontal illuminance measures
(6in. above ground). The research team conducted a calibration experiment to set up the
conversion between measured horizontal illuminance (5 ft 3 in.) and standard horizontal
illuminance (6 in.) and obtained thalowing conversion equation:

W TBINTIID TEX O PP TP T8 p GG

wherewis the converted horizontal illuminance at 6andwis the measured horizontal
illuminance at 5 ft 3 in.

The research team developed a standard lighting measurement and analysis procedure that
operators can follow for field measurement to ensure data accuracy, operation efficiency, and
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operator safety. Thegrocedure included determining measurement points by reviewing lighting
design files, scheduling data collection teyi ing data collection using the developed system,
processing dat@éncluding horizontal illuminance conversigrpmparing measured taaand
theoretical data, and presenting comparison resutebles and satellite maps

The data collectiowasconducted at 23 signalized intersections inFEDOT Districts (1, 2, 3, 4,

6, and 7)following the data collection procedure. All data colien wasconductedat 12:00

midnight and avoided adverse weather conditions to exclude the influence from external factors
(e.g., headlights, rain, etclh total, 50samples (horizontal and vertical illuminance paivsye
collected aeachmeasurmentpointon crosswalkst an intersectiariThe meagsof the samples

were comparetb thetheoretical valueto verify the street lighting design and upgrade. The
assurance review resu(tbe difference between measured and theoretical illuminanea)iven

in the table below.

Horizontal llluminance Vertical llluminance
F'DO_T Intersection Differ’ence (%) Differ’ence (%)
District MeasuredO | Measured | MeasuredO | Measured

Theoretical <1.5fc Theoretical <1.5fc

15t St and Fowler St 86% 0% 13% 53%

1 Tamiami Tr and Pondella Rd 79% 46% 13% 49%
McGregor Blvd and Colonial Blvd 74% 0% 43% 19%
McGregor Blvd and College Pkwy 37% 33% 54% 46%
Collins Blvd and SR21 94% 19% 100% 42%

) Jammes Rd and SR28 72% 61% 75%
WesconnetBlvd and SR134 39% 53% 75% 75%
Youngerman Cr and SR1 69% 36% 50% 75%

Lillian Hwy and 57" Ave 75% 0% 8%

3 Lillian Hwy and 63" Ave 72% 56% 25%

Lillian Hwy and 6% Ave 56% 3% 8%
Commercial Blvd andBAve 33% 78% 25% 78%

4 Glades Raand SR7 8% 14% 75% 17%
Sunrise Blvd and Sunset Strip 0% 78% 74%
Sunset Strip and University Dr 25% 72% 83%

15t St and 229 Ave 44% 25% 43% 58%

5 SW 8" Ave and SW 8 St 6% 42% 43% 42%
NW 17" St and NW 27 Ave 48% 11% 26%

W FlaglerSt and W 28 Ave 39% 25% 50% 36%

Busch Blvd and N 30St 86% 22% 50% 47%

- Busch Blvd and Nebraska Ave 33% 17% 100% 33%
Hillsborough Ave and N 15St 39% 0% 63% 22%
Hillsborough Ave and N 40St 47% 14% 100% 75%
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1 Introduction
1.1 Background

Nighttime crashesre overrepresented Florida and other stateAccording tothe Fatality

Analysis Reporting SystefirARS) data from the National Highway Traffic Safety

Administration (NHTSA), only 2%i 23% of vehicle miles traveled (VMT) occurred at night in
Florida, buttheyaccounted for about 60% of fatal crashes and at least 7&#t@bpedestrian
crashesln addtion to alcohol and drug impairmenf drivers and pedestrians, poor or

inadequate nighttime visibility contributed significantly to these fatal crashes. Roadway
illumination has becoma vital component afighttime pedestriasafety.To effectively reduce

fatal pedestrian and traffic crashes in Florida, the Florida Department of Transportation (FDOT)
is taking a very robust approach towards lighting for pedestiémese are more than 2,000
signalized inersection lighting retrofitsurrently underway. They will be completed by 2021.

New and reconstructed signalized intersections with crosswalks will have vertical illumination.
To successfully accomplish this goal, a quality assurance review of intersection lighting retrofits
is crucal.

1.2 Research Objectives
The purpose and objective(s) of the project include the following:
1. Review lighting analysis design for selected intersections.

2. Measure horizontal and vertical illumination (5 ft above the surface) tiemgnterline
of each iluminated crosswalk #ireepoints (left edge of pavement, center of roadway,
right edge of pavement). Ensure that ambient lighting will not affect measurements.

3. Compare measured illumination values to theoretical illumination values from lighting
analysisdesign.

1.3 Support Tasks
To achevethe research objectives, the research team completed the following tasks:

1 Task 1: Preparation and Calibration of Intersection Lighting Measurement System
CUTR developedan innovativaneasuremerdeviceto collectadequatédlumination data
in asafe efficient, andhigh-quality way. Befordield data collection, CUTR toasome
sample dat#éo assess impacts of external lighting resources (oncoming vehicle
headlights, property lightingnd trafficsignals) Based on the testing experiences,
CUTR developea lighting measurement procedure and guidalsred trained operators
to conduct intersection lighting data collection.

1 Task 2: lllumination Data Collection CUTR collecieddata at 3 signalized
intersectons randomly selected by FDOT fraix FDOT Districts. The collected data
was processed anddatasetvas generated witht acorrectformat for further analysis.



1 Task 3: Data Analysis The collected lighting dataere compared wittheoretical
illumination valuegprovided by FDOTat 23intersectios. The relative difference
betweerthefield measurement and theoretical calculatM@scomputed to assist FDOT
for verifying the lighting system design.

1.4 Organization of Report

The reporis organized as follows: Chapter 2 describegdtheeloped lighting measurement
device andhedata collection procedurandChapter3 illustrates thdighting data measurement
activities and resultata analysis is presented in ChaptearsdChapter ssummarizeshe
findingsobtained from this study



2 Lighting Measurement Method

The research teadevelogdand calibratd alighting measurement system that would help the
research teano quickly, accurately, and safely collect lighting measatesgnalized
intersectionsA standardperatng procedure was produced to guithta collection operators
using the system for collecting fhefield. In addition, pretests wereonductedo assess the
impactsof external lighting sources (e.g., traffigsals)and train operators.

2.1 Development of Lighting Measurement System

The conventional method foneasuring horizontal roadway illumination involves sgloécking

along a grid set up in the selected intersection. Measurements are taken using a light meter
placed Gn. abovetheground (for horizontal measurement) dit &bove the groun(for vertical
measurement). The operator sets up the light metedsskatk, and triggers a measurement
manually. The light meter is then moved to the next point on the grid, and the process is
repeated. This method, which is both tis@suming and dangerous, is lengthy and leaves the
operator and the testing equipmenineanable to roadway dangers for prolonged periods. This
danger can be avoided with lane closures and ppilesencebut doing so adds cost to the
measurement process. Thus, it is necessary to use an advanced method to measure lighting data
efficiently, accurately, and safely.

The research team developed an improved manual lighting measurement system to overcome the
issues of the conventional method. As showhigurel, the system consists of an Arduino
microcontrolle (1), a GPS module, an SD card, and two lighting meters. All these modules are
assembled and mounted on a tripbjgre2). The system wirelessly connects to an Android

tablet so the operator can remotely control the system. The two ligB}ingeters are mounted

on an ALO shaped bracket @&igureR fhe horizorgal noeferis he tr
fixed on the highest point of the tripod (5 ft 3 @bove ground) to exclude influence from other

system components. The vertical meter is mounted on the side (5 ft above ground) facing the
vehicle approach direction. This installation method avoids the influence between the horizontal

and vertical measaments.

Compared to the conventional measurement method, this new lighting system has several
advantages:

1 The system allowghe operator to trigger the measurement activities remotely, such that
he/she can stay in a safe place (such as a sidewalk) addeaposure to traffic.

1 The operator triggering the system can read horizontal and vertical illuminance values
simultaneoushl0times. This is beneficial for collecting enough samples in a short time
(for exampleagap between two approaching vehiclddg@asurement time can also be
significantly reduced using the system.

1 In conventional measurement, it is difficult to control the accurate position of lighting
meters manually. Affixinghe meters on a tripod excludes the influence of unstable
lighting mder position during measurement.

3



1 The system records multiple data items (horizontal/vertical illuminance, coordination,
measurement point, etc.), which are stored on an SD card, thus making it easy to transfer
the collected data to a computer for analysis.

Lighting measurement system

Horizontal Light
Meter

A

Arduino Uno
(Microcontroller)

A :- w:.. :... H GPS Module

Bluetooth

A

_“ E o
Android
Application

sD |°
Card

Verticcal Light
Meter

Figure 1. Lighting Measurement System

Figure 2. Lighting Measurement System Assembly and Lighting Metelnstallation

2.2 Calibration

As the system measures horizontal illuminance at the height of 5 ft 3 in., it is necessary to
convert the measuréduminancevalues ta-DOT standard3) horizontal illuminance measures
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(6in. above ground). The research team conducted a calibration experiment to set up the
conversion beveen measured horizontal illuminance (5 ft 3 in.) and standard horizontal
illuminance (6 in.).

2.2.1 Calibration Experiment

A field experiment was conducted at a selected testing location to measaoatabri
illuminance at 5 ft 3 imnd 6 in, respectively, at the same spot on the testindg-gjtee3 shows
the horizontal lighting measurements at the two different heights. The experiment veasdepe
at 30 spots with different lighting levels and collected 50 readings for each heitgital, 3,000
observationsverecollected for developing conversion equations.

Figure 3. Measurement ofHorizontal Illuminance at 5ft 3in. (left) and 6 in. (right)

2.2.2 Conversion Equation

A statistical regression analysis was applied to the sampleFigtae4 shows the curve and
equation for converting measured horizontal illuminance from tt® 6in. The R value of
the polynomial equation (0.9986) is very close to 1, indicating that thegieq can convert
horizontal illuminance from 5 ft B. to 6in. perfectly.The conversion equation is given in Eq.
1.

W TBITTID TBIXTOD PP MO TR PG N

wherewis the converted horizontal illuminance ahg wis the measured horizohiluminance
at 5 ft 3in.



inches
D

y = 0.0041x3-0.0701x% + 1.1037x + 0.2122
R?=0.9986

Horizontal llluminance (fc) Collected at 6

0 2 4 6 8 10

Horizontal llluminance (fc) at 5 ft 3 in
Figure 4. ConversionEquation for Horizontal llluminance

2.2.3 Signal Lighting Experiment

A test to examine the influence of the traffic signals on horizontal and vertical illuminance
measurement wanducted. Traffic signabresent three coladsred, green, and amber.

Lighting measurements were collected with three different signal scenarios (red, green, and
amber), holding other factors constant. The test was conducted in two dilbesmins

representing the typical measurement points in this project. The first location was directly under
the traffic signal, as shown Figure5. Traffic signals potentiallyan influence horizontal
measurement in this position. In the test showrigure6, the system was placed on the

crosswalk opposite the traffic light with the verticadter facing the traffic signal. This test

aimed to examine the influence of traffic signals on vertical measurement.

Figure 5. Test of Signal Lightinfluence under Traffic Signal



Figure 6. Test ofSignal Light Influence on Crosswalk

For each test, 150 samples were collected for each traffic signal Taldel andTable2 show
comparisons of horizontal/vertical illuminance of the three signal colors under the signal and on
the crosswalk. fie resultshow that trafficsignalcolor does not influenchorizontal and veical

illuminance measurements
Table 1. Comparison of llluminance Data under Traffic Signals

[lluminance Red Green Amber
Horizontal (fc) 24 2.4 2.4
Vertical (fc) 0.3 0.3 0.3

Table 2. Comparison of Illuminance Data at Crosswalk

[lluminance Red Green Amber
Horizontal (fc) 1.3 1.3 1.3
Vertical (fc) 0.4 0.4 0.4

2.3 Development of Data Collection Procedure

The research team developed a standard lighting measurement and analysis procedure that
operators can follovior field measurement to ensure data accuracy, operation efficiency, and

operator safetyl'heprocedure is shown iRigure?.

Determine Measurement s Schedule Data s .
Points Collection Plan Collect Field Data

\
Export Collected Data ——> Analyzegg&) lagnose | Present Output

Figure 7. Standard Procedure for Field Lighting Measurement



2.3.1 Determine Measurement Points

The research team reviewed the lighting design files provided by FDOT and identified 36 points
on crosswalks at each intersection, as shovguare8, where theoreta illuminance data
(horizontal and vertical) were available. The exact positions of the 36 points were determined by
measuring the distance of the points from a reference line (e.g., zebra line or #éxdge of
crosswalk) in a Google map. The location infiation was used to locate measurement points in
the field.

DEE O
elele cele
EEE DO
26 @ 20
@

Figure 8. Typical Intersection Data Collection Methodology

2.3.2 Schedule Data Collection Plan
The data collection plan was scheduled based on libeviiog criteria:

1 Timei 1:30/4:00AM to minimize influence from traffic
1 Not conducted in adverse weather (rain or fog)
1 Avoided on a full moon night to minimize influence from moonlight

2.3.3 Collect Field Data

Following the scheduled data collection plan, operators first checked the lighting measurement
system for operation readiness, including tablet/system battery, connection, SD cards, etc. If the
system was ready, the lighting measure system was plac@udeati@uslydetermined

measurement point during a vehicle clearance period (no approaching vehicles). Then, as shown
in Figure9, the operators stayed in a safe place and triggered the device to measure the
horizontal and vertical illuminancd the point. One trigger activates 10 readings, iartdtal,

50 readings @mples) were measured at each point. The trigger timing was when there were no
approaching vehicles to exclude influence from vehicle headlights. Operators repeated this
procedure for all 36 measurement points and collected 1,800 sample pairs (hormmbntal a

vertical) at each intersection.



Figure 9. lllustration of Field Data Collection

2.3.4 Export Collected Data

All measured data were stored on the SD card of the lighting measurement 3ysemllected
data fields are shown ifable3. The collected data was transferred to an Excel table for
analysis.

Table 3. Lighting M easurementData Fields

Data Field Description
Longitude GPS providesongitude value
Latitude GPS provides latitude value
Date Measurement date
Time Measurement time for each reading in milliseconds
Horizontal llluminance Foot candle
Vertical llluminance Foot candle
Unigue Event Identification | A unique eventdentification number to indicate each readir
Measure Point Measure point ID to indicate measurement location

2.3.5 Analyze and Diagnose Data

The research team calculated the mean and standard deviation of measured lighting data at each
measurement point. Fborizontal illuminance, the conversion equatibrg(re4) was applied
to convert the measured valdesm 5 ft 3in. to 6in. abovetheground.

The measurelighting data was compared tloe theoretical lighting data at the same
measurement points. The differei€"Q XA relative differencfO "Q Q) etween the
measured lighting measurements and the theoretical lighting de¢aaiculatedusing tre
following equations:



0QQD QO 6NN & "QEWR LIQQ IFAD D M QE D 'Q 2

0QWQ p (3

Examples of data comparison for horizontal and vertical measurements are pres€abdeldn
andTable5, respectively. The theoretical values were available at eight measuremenirpoints
the design files; thushe comparison of vertical measurements was conducted at eight points
only. Based on the comparison, the measurement pointasiginificant difference (either
positive or negative) were examined to address the causes.

2.3.6 PresentOutput

Theresearch team produced a map that presents the measured and theoretical lighting data. Field
pictures are attached on the map to explain the significant difference between the measurement
and theoretical values.
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Table 4. Example of Horizontal Measurement Comparison

Horizontal Measurement

Measured at Calculated at Theoretical
Approach ID 5ft3in. 6in. Value Diff. %
Mean SD Mean SD
1 1.5 0.02 1.7 0.02 1.0 0.7 70%
2 0.6 0.07 0.8 0.08 0.9 -0.1 -11%
3 0.4 0.01 0.6 0.01 1.0 -0.4 -40%
4 1.4 0.04 1.6 0.03 1.4 0.2 14%
SB 5 1.3 0.05 1.5 0.04 1.4 0.1 7%
6 1.3 0.03 1.5 0.03 1.3 0.2 15%
7 1.4 0.02 1.6 0.02 1.4 0.2 14%
8 1.3 0.03 1.5 0.03 1.4 0.1 7%
9 1.2 0.02 1.4 0.02 1.3 0.1 8%
10 0.9 0.01 1.2 0.01 1.3 -0.1 -8%
11 0.9 0.02 1.2 0.01 1.3 -0.1 -8%
12 0.7 0.01 0.9 0.01 1.3 -0.4 -31%
13 3.1 0.04 3.1 0.03 2.9 0.2 7%
WB 14 3.1 0.05 3.1 0.04 2.9 0.2 7%
15 3.1 0.04 3.1 0.03 3.0 0.1 3%
16 5.3 0.04 4.7 0.03 3.6 1.1 31%
17 5.6 0.04 4.9 0.03 4.1 0.8 20%
18 5.9 0.04 5.1 0.03 4.3 0.8 19%
19 1.6 0.02 1.8 0.02 1.6 0.2 13%
20 1.7 0.02 1.9 0.02 1.7 0.2 12%
21 1.8 0.03 2.0 0.02 1.7 0.3 18%
22 1.8 0.04 2.0 0.03 1.6 0.4 25%
NB 23 1.7 0.03 1.9 0.03 1.6 0.3 19%
24 1.6 0.04 1.8 0.04 1.7 0.1 6%
25 2.7 0.04 2.8 0.03 2.1 0.7 33%
26 2.4 0.05 2.6 0.04 2.2 0.4 18%
27 2.5 0.03 2.6 0.03 2.3 0.3 13%
28 1.0 0.02 1.3 0.02 0.9 0.4 44%
29 1.5 0.02 1.7 0.02 0.6 1.1 183%
30 2.1 0.03 2.3 0.03 1.8 0.5 28%
31 2.2 0.03 2.3 0.03 1.5 0.8 53%
EB 32 2.0 0.03 2.2 0.03 1.4 0.8 57%
33 1.9 0.03 2.1 0.03 1.4 0.7 50%
34 2.6 0.03 2.6 0.02 1.5 1.1 73%
35 2.5 0.03 2.6 0.02 1.6 1.0 63%
36 2.6 0.03 2.7 0.03 1.7 1.0 59%
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Table 5. Example ofVertical Measurement Comparison

Vertical Measurement

Approach D I\/Ie{lj\l/lneasured atSSth Thslc;rligcal Diff. %
1 1.0 0.02
2 1.0 0.05 0.9 0.1 11%
3 0.8 0.02
4 2.9 0.05
SB 5 2.7 0.04 2.7 0.0 0%
6 2.5 0.03
7 2.8 0.06
8 2.5 0.04
9 2.3 0.03
10 0.7 0.02
11 0.8 0.04 0.4 0.4 100%
12 0.7 0.07
13 1.4 0.02
WB 14 1.4 0.06 0.6 0.8 133%
15 1.7 0.06
16 2.3 0.13
17 2.2 0.03
18 2.2 0.07
19 1.4 0.03
20 1.7 0.02 1.7 0.0 0%
21 1.9 0.04
22 2.3 0.04
NB 23 2.2 0.08 2.1 0.1 5%
24 2.4 0.07
25 3.0 0.05
26 3.1 0.04
27 3.1 0.04
28 1.4 0.02
29 1.2 0.02 0.6 0.6 100%
30 1.3 0.02
31 2.2 0.03
EB 32 2.3 0.04 1.4 0.9 64%
33 2.5 0.04
34 2.1 0.03
35 2.4 0.04
36 2.7 0.04
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Measured
Value

. Date: 5/9/2019
. & |
(Mv) C Mv<Tv | R —> 1 H ¥ Time: 1:30 AM - 4:00 AM
- P ' Weather: Clear

Figure 10. Example of Horizontal Measurement Map
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3 Data Collection

Theresearch tearmompleted data collection at 88)nalized intersections gix FDOT Districts
following the developed guidancat each point, 50 samples were collected. The mean and
standard deviation of the samples were calculated. The horizontal illuminance data were
converted using Eq.The statistics of illuminance data are presentdteaollowing sections.

3.1 Data Collection in District 1
The data collection was conducted at four signalized intersections in District 1, as summarized in

Table6.
Table 6. Overview of Data Collection inFDOT District 1
1St and Tamiami Tr McGregor McGregor
FDOT District 1 Fowler St and Pondella Blvd and Blvd and
Rd Colonial Blvd | College Pkwy
Date 5/31/2019 5/31/2019 6/04/2019 6/04/2019
Time 1:00 AMi 1:00 AMi 1:00 AMi 1:00 AMi
4:.00 AM 4:.00 AM 4:.00 AM 4:00 AM
Weather Clear Clear Clear Clear
# of measure points horizontal 36 39 36 57
# of measure points vertical 36 39 36 57
Intersection type Normal Normal Interchange | Interchange
Approaches 4 4 Multiple Multiple

The illuminance data collected at the four signalized intemsectre described ifable7

throughTablel0.
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Table 7. D1- 15t St and Fowlker St

Horizontal Measurement Vertical Measurement
Approach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 4.4 0.10 4.0 0.08 2.7 0.10

2 4.3 0.09 4.0 0.07 2.8 0.10

3 4.3 0.12 4.0 0.09 3.2 0.11

4 7.1 0.17 5.9 0.12 3.6 0.14

SEB 5 6.8 0.12 5.8 0.09 4.1 0.09
6 6.5 0.11 5.6 0.08 4.2 0.09

7 7.6 0.11 6.3 0.09 4.6 0.07

8 7.0 0.13 5.9 0.10 4.8 0.12

9 6.1 0.11 5.3 0.08 4.5 0.11

10 3.0 0.09 3.0 0.07 3.9 0.08

11 3.2 0.07 3.1 0.05 3.5 0.10

12 3.8 0.09 3.6 0.07 3.1 0.08

13 2.6 0.09 2.7 0.08 3.3 0.11

SWB 14 2.8 0.08 2.8 0.07 3.3 0.09
15 3.1 0.08 3.1 0.06 3.2 0.09

16 2.3 0.09 2.5 0.07 2.2 0.10

17 3.0 0.12 3.0 0.09 2.0 0.09

18 3.8 0.09 3.6 0.07 2.0 0.08

19 6.3 0.11 5.4 0.08 2.5 0.11

20 5.6 0.11 4.9 0.08 2.6 0.11

21 4.9 0.10 4.4 0.07 2.6 0.09

22 6.5 0.12 55 0.08 2.5 0.10

NWB 23 6.0 0.12 5.2 0.08 2.8 0.11
24 5.3 0.25 4.7 0.18 2.7 0.10

25 1.8 0.10 2.0 0.09 1.9 0.10

26 1.8 0.09 2.0 0.08 2.0 0.10

27 1.6 0.10 1.8 0.09 2.0 0.10

28 3.6 0.13 3.5 0.10 4.0 0.17

29 3.0 0.12 3.0 0.09 4.1 0.17

30 1.9 0.10 2.1 0.08 3.0 0.14

31 5.6 0.12 4.9 0.08 6.2 0.16

NEB 32 4.7 0.11 4.3 0.08 5.8 0.15
33 4.4 0.13 4.0 0.10 5.1 0.15

34 4.4 0.15 4.1 0.11 4.8 0.20

35 4.5 0.14 4.2 0.10 5.3 0.19

36 4.5 0.11 4.1 0.08 5.0 0.17
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Table 8. D1 - Tamiami Tr and Pondella Rd

Horizontal Measurement Vertical Measurement
Approach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 1.3 0.08 1.6 0.07 1.8 0.08

2 1.7 0.08 1.9 0.07 2.0 0.10

3 1.7 0.08 1.9 0.07 2.0 0.09

4 2.1 0.07 2.3 0.06 2.0 0.08

SB 5 2.1 0.05 2.3 0.05 1.9 0.09
6 2.1 0.08 2.3 0.07 1.8 0.09

7 1.3 0.07 1.6 0.06 1.1 0.06

8 1.4 0.07 1.7 0.06 0.9 0.08

9 1.6 0.07 1.8 0.07 1.0 0.07

10 1.7 0.08 1.9 0.07 1.4 0.06

11 1.8 0.08 2.0 0.07 1.6 0.08

12 2.1 0.07 2.3 0.06 1.6 0.09

13 2.2 0.07 2.3 0.06 2.2 0.07

WB 14 2.0 0.07 2.2 0.06 2.0 0.08
15 1.9 0.09 2.1 0.08 2.1 0.06

16 1.1 0.07 1.4 0.07 1.0 0.08

17 1.1 0.08 1.3 0.07 0.9 0.06

18 1.1 0.07 1.4 0.07 0.9 0.09

19 1.1 0.09 1.3 0.08 0.9 0.08

20 1.1 0.09 1.3 0.08 1.0 0.07

21 1.1 0.08 1.3 0.08 0.9 0.07

22 1.6 0.08 1.8 0.07 2.1 0.08

NB 23 1.6 0.07 1.8 0.07 2.1 0.09
24 1.5 0.06 1.8 0.06 2.0 0.10

25 0.8 0.09 1.1 0.09 1.2 0.08

26 0.6 0.06 0.9 0.06 1.2 0.06

27 0.7 0.06 0.9 0.06 1.1 0.09

28 0.6 0.07 0.9 0.07 1.0 0.08

29 0.6 0.06 0.8 0.06 0.8 0.07

30 0.6 0.06 0.8 0.06 0.9 0.08

31 1.2 0.07 1.4 0.07 2.0 0.09

EB 32 1.2 0.07 1.4 0.07 1.9 0.07
33 1.1 0.08 1.4 0.08 1.8 0.07

34 1.8 0.10 2.0 0.09 2.3 0.10

35 1.7 0.08 1.9 0.08 2.3 0.08

36 1.6 0.08 1.8 0.08 2.3 0.09

37 0.9 0.07 1.2 0.07 0.9 0.06

SEB 38 0.9 0.07 1.1 0.07 0.7 0.06
39 0.9 0.07 1.2 0.07 0.6 0.06
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Table 9. D1- McGregor Blvd and Colonial Blvd

Horizontal Measurement Vertical Measurement
Approach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft
Mean SD Mean SD Mean SD
1 2.2 0.17 2.3 0.14 1.5 0.15
2 2.2 0.20 2.3 0.17 1.7 0.18
3 2.5 0.21 2.6 0.17 2.1 0.19
4 4.5 0.11 4.2 0.08 3.2 0.10
SB 5 4.4 0.10 4.0 0.07 3.4 0.12
6 3.9 0.07 3.7 0.05 3.3 0.09
7 5.0 0.08 4.5 0.06 3.9 0.10
8 4.6 0.10 4.2 0.07 3.4 0.09
9 3.7 0.08 3.5 0.06 3.6 0.09
10 2.9 0.09 2.9 0.07 1.4 0.07
11 2.7 0.09 2.8 0.07 1.6 0.09
12 2.4 0.08 2.6 0.07 1.8 0.08
13 2.2 0.09 2.3 0.08 1.4 0.08
NWB 14 1.8 0.09 2.0 0.08 1.4 0.09
15 1.7 0.08 1.9 0.08 1.6 0.09
16 1.3 0.10 1.5 0.09 1.1 0.09
17 1.3 0.10 1.6 0.09 1.2 0.10
18 1.4 0.07 1.7 0.07 1.3 0.08
19 2.7 0.09 2.7 0.07 1.8 0.08
20 2.6 0.11 2.7 0.09 1.8 0.10
21 2.6 0.11 2.7 0.09 2.0 0.11
22 1.9 0.10 2.1 0.09 1.5 0.11
NB 23 2.2 0.12 2.3 0.10 1.7 0.10
24 2.2 0.12 2.3 0.11 1.6 0.09
25 1.3 0.14 1.5 0.13 1.5 0.11
26 1.2 0.10 1.5 0.09 1.5 0.10
27 1.3 0.10 1.5 0.10 1.5 0.12
28 1.8 0.11 2.0 0.10 0.8 0.14
29 4.0 0.09 3.7 0.07 3.4 0.11
30 2.2 0.10 2.3 0.08 1.6 0.12
31 5.7 0.10 5.0 0.07 4.8 0.11
EB 32 5.6 0.14 4.9 0.10 5.2 0.12
33 5.4 0.12 4.8 0.09 5.3 0.12
34 2.7 0.11 2.7 0.09 2.4 0.10
35 2.8 0.12 2.9 0.10 2.7 0.13
36 2.9 0.09 2.9 0.07 2.9 0.11
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Table 10. D1 - McGregor Blvd and College Pkwy

Horizontal Measurement

Vertical Measurement

D Measurc_ed at Calcul_ated at Measured at
5ft3in. 6 in. 5 ft

Mean SD Mean SD Mean SD
1 3.8 0.10 3.6 0.07 1.1 0.10
2 4.0 0.09 3.8 0.07 1.0 0.10
3 4.5 0.10 4.1 0.07 0.9 0.09
4 4.6 0.12 4.2 0.08 3.2 0.12
5 4.2 0.12 3.9 0.08 3.0 0.12
6 4.0 0.11 3.8 0.08 2.8 0.11
7 1.2 0.10 1.4 0.09 1.6 0.13
8 1.1 0.11 1.3 0.11 1.4 0.11
9 1.1 0.11 1.3 0.10 1.4 0.09
10 0.6 0.09 0.8 0.10 0.7 0.11
11 0.8 0.09 1.0 0.09 0.6 0.08
12 0.8 0.09 1.1 0.09 0.7 0.08
13 0.8 0.08 1.0 0.08 1.1 0.08
14 0.9 0.09 1.2 0.09 1.1 0.11
15 1.1 0.09 1.3 0.09 1.4 0.09
16 1.4 0.08 1.6 0.07 2.3 0.10
17 1.3 0.08 1.5 0.08 2.1 0.11
18 1.2 0.08 1.4 0.07 1.8 0.09
19 1.0 0.09 1.3 0.09 2.2 0.08
20 1.0 0.08 1.2 0.08 2.0 0.11
21 0.9 0.07 1.1 0.07 1.7 0.08
22 0.7 0.08 1.0 0.08 1.5 0.08
23 0.7 0.07 0.9 0.07 1.4 0.07
24 0.7 0.09 0.9 0.10 1.3 0.08
25 1.6 0.09 1.8 0.08 1.0 0.08
26 1.4 0.08 1.6 0.07 1.1 0.09
27 1.3 0.09 1.6 0.08 1.2 0.12
28 3.6 0.08 3.5 0.06 1.4 0.10
29 3.4 0.12 3.3 0.10 1.4 0.10
30 3.2 0.11 3.2 0.09 1.4 0.08
31 4.4 0.12 4.1 0.09 3.6 0.08
32 5.4 0.08 4.8 0.06 3.8 0.08
33 6.6 0.09 5.6 0.06 4.0 0.11
34 10.1 0.11 8.5 0.10 7.2 0.08
35 8.9 0.11 7.4 0.09 7.0 0.11
36 7.5 0.13 6.3 0.10 7.0 0.11
37 2.4 0.06 2.5 0.05 1.5 0.07
38 2.5 0.11 2.6 0.09 1.6 0.09
39 2.5 0.09 2.6 0.08 2.0 0.09
40 2.7 0.07 2.7 0.06 1.4 0.11
41 3.1 0.10 3.1 0.08 1.9 0.10
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Table 10, continued

42 3.2 0.10 3.2 0.08 2.6 0.10
43 2.3 0.06 2.4 0.05 1.1 0.10
44 3.7 0.10 3.5 0.08 1.4 0.09
45 5.2 0.11 4.6 0.08 1.4 0.07
46 2.3 0.09 2.4 0.08 1.6 0.09
47 2.4 0.09 2.6 0.07 11 0.29
48 2.7 0.10 2.8 0.08 11 0.08
49 2.3 0.15 2.4 0.13 2.7 0.23
50 2.1 0.16 2.3 0.14 2.6 0.20
51 2.0 0.10 2.2 0.09 2.3 0.19
52 2.3 0.15 2.4 0.13 2.7 0.23
53 2.1 0.16 2.3 0.14 2.6 0.2
54 2 0.1 2.2 0.09 2.3 0.19
55 5.7 0.11 5.0 0.08 1.7 0.12
56 6.5 0.10 5.6 0.07 1.7 0.11
57 7.0 0.10 5.9 0.07 1.6 0.09
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3.2 Data Collection in District 2

The data collection was conducted at four signalized intersections in District 2. The data
collection efforts are summarizedTable11.

Table 11. Overview of Data Collection in District 2

3 Wesconnett
ooTosnez | COMSEM | Jammeste | ggana or | Yengeren

Date 6/14/2019 6/14/2019 6/13/2019 6/13/2019
Time 1:00 AMi 1:00 AMi 1:00 AMi 1:00 AMi

4:00 AM 4:00 AM 4:00 AM 4:00 AM
Weather Clear Clear Clear Clear
# of measure pointshorizontal 36 36 36 36
# of measure pointsvertical 36 36 36 36
Intersection type Normal Normal Normal Normal
Approaches 4 4 4 4

Theilluminance data collected at the four signalized intersectimndescribed in following

Tablel1l2throughTablel5.
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Table 12. D2 - Collins Blvd and SR-21

Horizontal Measurement Vertical Measurement
A D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 2.3 0.11 2.5 0.09 1.6 0.07

2 2.3 0.08 2.4 0.07 1.8 0.07

3 2 0.09 2.2 0.08 1.7 0.08

4 1.7 0.08 1.9 0.07 2.2 0.09

SB 5 1.8 0.14 2 0.12 2.2 0.09
6 1.7 0.08 1.9 0.07 2.4 0.11

7 3.2 0.13 3.2 0.1 4.5 0.09

8 2.6 0.08 2.7 0.06 4 0.1

9 2.2 0.08 2.3 0.07 3.4 0.11

10 1.5 0.07 1.7 0.07 0.8 0.07

11 1.4 0.08 1.6 0.07 0.9 0.09

12 1.3 0.08 15 0.08 0.9 0.08

13 0.8 0.08 1.1 0.08 0.6 0.11

WB 14 0.8 0.06 1 0.06 0.6 0.08
15 0.8 0.09 1 0.09 0.7 0.11

16 0.9 0.08 1.2 0.08 0.2 0.09

17 1.1 0.16 1.4 0.16 0.2 0.11

18 1.2 0.1 1.4 0.1 0.2 0.1

19 4.2 0.1 3.9 0.07 3.8 0.09

20 3.7 0.11 3.5 0.09 3.6 0.1

21 3.3 0.13 3.2 0.1 3.8 0.11

22 1.8 0.09 2 0.08 1.2 0.1

NB 23 1.8 0.08 2 0.07 1.3 0.09
24 1.8 0.1 2 0.09 1.4 0.11

25 5.8 0.11 51 0.08 1.8 0.12

26 5.7 0.1 5 0.07 2.6 0.08

27 5.3 0.13 4.7 0.09 3.1 0.08

28 2 0.09 2.2 0.08 2.2 0.13

29 2.3 0.09 2.4 0.08 2.2 0.11

30 2.6 0.13 2.7 0.1 2.2 0.15

31 1.5 0.1 1.7 0.09 1.7 0.12

EB 32 1.4 0.1 1.6 0.09 1.7 0.08
33 1.4 0.08 1.6 0.07 1.6 0.1

34 0.4 0.11 0.6 0.12 0.8 0.09

35 1.9 0.13 2.1 0.11 0.9 0.16

36 1.9 0.14 2.1 0.12 1.1 0.11
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Table 13. D2 - Jammes Rd and SR128

Horizontal Measurement Vertical Measurement
Anpraach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 1.7 0.09 1.9 0.09 2.5 0.09

2 1.9 0.11 2 0.1 2.7 0.1

3 2.2 0.08 2.3 0.07 2.7 0.1

4 2.1 0.11 2.2 0.09 2.4 0.11

SB 5 2.3 0.08 2.4 0.07 2.4 0.11
6 2.4 0.11 2.5 0.1 2 0.09

7 1.4 0.1 1.7 0.09 1.7 0.11

8 1.4 0.1 1.7 0.09 1.5 0.09

9 1.4 0.08 1.6 0.07 1.3 0.09

10 0.3 0.08 0.6 0.09 0.6 0.12

11 0.3 0.11 0.6 0.11 0.6 0.08

12 0.4 0.09 0.6 0.09 0.6 0.11

13 0.2 0.09 0.4 0.09 0.6 0.1

WB 14 0.2 0.12 0.5 0.13 0.5 0.1
15 0.3 0.1 0.5 0.11 0.5 0.11

16 0.2 0.09 0.5 0.1 0.6 0.09

17 0.2 0.09 0.5 0.1 0.6 0.09

18 0.2 0.09 0.4 0.09 0.6 0.08

19 0.2 0.09 0.4 0.1 0.2 0.09

20 0.2 0.08 0.4 0.09 0.2 0.07

21 0.2 0.09 0.4 0.1 0.2 0.1

22 0.3 0.15 0.5 0.16 0.1 0.1

NB 23 0.4 0.22 0.7 0.23 0.3 0.09
24 0.4 0.23 0.7 0.24 0.2 0.12

25 0.3 0.15 0.6 0.16 0.2 0.08

26 0.8 0.38 1 0.37 0.2 0.08

27 1.1 0.71 1.3 0.68 0.2 0.11

28 0.3 0.12 0.6 0.13 0.1 0.09

29 0.6 0.16 0.9 0.17 0.2 0.13

30 1.3 0.54 1.6 0.51 1.5 0.81

31 2.2 0.11 2.3 0.1 0.3 0.09

EB 32 2.3 0.11 2.4 0.09 0.3 0.11
33 2.4 0.12 2.5 0.1 0.3 0.1

34 0.7 0.14 1 0.14 0.4 0.1

35 1.1 0.11 1.4 0.11 0.3 0.07

36 2 0.12 2.2 0.1 0.3 0.12
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Table 14. D2 - WesconnettBlvd and SR-134

Horizontal Measurement Vertical Measurement
Approach D Measur(_ad at Calculgted at Measured at
5ft3in. 6 in. 5 ft

Mean SD Mean SD Mean SD

1 1.1 0.07 1.4 0.07 1.1 0.1

2 1 0.1 1.3 0.1 1 0.09

3 0.9 0.07 1.2 0.07 1 0.09

4 0.7 0.09 1 0.09 0.6 0.1

SB 5 0.7 0.08 1 0.08 0.5 0.09
6 0.7 0.08 1 0.08 0.6 0.11

7 0.5 0.08 0.7 0.09 0.5 0.08

8 0.5 0.08 0.7 0.08 0.4 0.1

9 0.5 0.11 0.8 0.11 0.4 0.07

10 1 0.1 1.3 0.09 0.8 0.08

11 1 0.08 1.2 0.08 1 0.1

12 0.9 0.08 1.1 0.08 0.9 0.09

13 3.4 0.09 3.4 0.07 2.8 0.09

WB 14 3.9 0.08 3.7 0.06 3.2 0.09
15 4.1 0.1 3.9 0.07 3.8 0.09

16 1.6 0.09 1.8 0.08 1.3 0.09

17 1.2 0.09 1.5 0.09 1.1 0.09

18 0.9 0.08 1.1 0.07 0.8 0.08

19 0.3 0.08 0.6 0.09 0.4 0.08

20 0.3 0.1 0.6 0.1 0.3 0.08

21 0.4 0.1 0.6 0.11 0.3 0.09

22 1.8 0.09 2 0.08 0.3 0.08

NB 23 2.4 0.09 2.5 0.08 0.3 0.09
24 2.7 0.11 2.8 0.09 0.3 0.08

25 4.6 0.09 4.2 0.06 0.3 0.09

26 4.4 0.11 4.1 0.08 0.3 0.1

27 4.8 0.11 4.3 0.08 0.4 0.08

28 2.3 0.09 2.4 0.08 2 0.09

29 1.7 0.08 1.9 0.07 1.8 0.11

30 1.4 0.1 1.6 0.09 1.6 0.09

31 2 0.08 2.2 0.07 2.1 0.10

EB 32 1.9 0.08 2.1 0.07 2 0.10
33 2 0.11 2.1 0.1 1.9 0.08

34 0.7 0.09 1.0 0.09 1 0.08

35 0.5 0.09 0.8 0.09 0.6 0.10

36 0.7 0.09 0.9 0.09 0.6 0.09
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Table 15. D2- Youngerman Cr and SR21

Horizontal Measurement Vertical Measurement
Anpraach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 0.2 0.07 0.4 0.07 0.2 0.07

2 0.2 0.07 0.4 0.07 0.2 0.06

3 0.2 0.08 0.4 0.08 0.2 0.05

4 0.7 0.08 1 0.08 0.9 0.08

SB 5 0.7 0.07 1 0.07 1 0.07
6 0.7 0.07 0.9 0.07 0.8 0.05

7 1.4 0.06 1.6 0.05 15 0.08

8 1.5 0.09 1.7 0.08 1.5 0.06

9 1.6 0.09 1.8 0.08 1.7 0.08

10 0.9 0.07 1.2 0.07 0.6 0.07

11 1 0.08 1.3 0.08 0.7 0.09

12 1.1 0.07 1.3 0.07 0.6 0.08

13 2.5 0.09 2.6 0.07 0.6 0.08

WB 14 2.6 0.09 2.7 0.08 0.9 0.1
15 2.6 0.08 2.7 0.07 1 0.08

16 2.6 0.08 2.7 0.07 0.5 0.08

17 2.6 0.11 2.7 0.09 0.5 0.07

18 2.6 0.07 2.7 0.06 0.7 0.06

19 5 0.08 45 0.06 2 0.08

20 4.5 0.09 4.2 0.06 2.2 0.08

21 4 0.09 3.8 0.06 2.3 0.07

22 1.5 0.06 1.7 0.05 1 0.07

NB 23 1.5 0.07 1.7 0.07 1.2 0.08
24 1.5 0.08 1.7 0.07 1.2 0.07

25 4.9 0.07 4.4 0.05 1.7 0.07

26 4.9 0.08 4.4 0.06 1.9 0.08

27 5 0.07 4.5 0.05 2.1 0.08

28 3.9 0.07 3.7 0.05 0.6 0.06

29 4 0.07 3.8 0.05 0.8 0.08

30 4.2 0.07 3.9 0.05 0.9 0.05

31 1.2 0.07 1.5 0.07 0.5 0.07

EB 32 1.2 0.06 1.5 0.06 0.5 0.06
33 1.1 0.08 1.4 0.08 0.7 0.09

34 0.2 0.07 0.5 0.07 0.2 0.08

35 0.2 0.07 0.4 0.07 0.2 0.06

36 0.2 0.07 0.4 0.07 0.3 0.07
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3.3 Data Collection in District 3

The data collection was conductedtate signalized intersectiomsDistrict 3. The data
collection efforts are summarizedTiable16.

Table 16. Overview of Data Collection in District 3

EDOT District 3 Lillkallr::);:/vxvz;nd Lillkellrégryvg\/vznd Lillﬁnes;:/vxvaend

Date 6/11/2019 6/11/2019 6/12/2019

Time 1:00 AMi 1:00 AMT 1:00 AMi
4:00 AM 4:00 AM 4:00 AM

Weather Clear Clear Clear

# of measure points horizontal 36 36 36

# of measure points vertical 36 36 36

Intersection type Normal Normal Normal

Approaches 4 4 4

The illuminance data collected at the four signalized intacsectre described ihable17 and

Tablel9.
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Table 17. D3- Lillian Hwy and N 57™" Ave

Horizontal Measurement Vertical Measurement
AT D Measured at Calculated at Measured at
5ft3in. 6 in. 5 ft

Mean SD Mean SD Mean SD

1 2.3 0.11 2.4 0.1 1.8 0.11

2 2.4 0.09 25 0.08 15 0.09

3 2.4 0.12 2.6 0.1 1.5 0.11

4 4.3 0.1 4 0.07 3.2 0.11

SB 5 4,2 0.10 3.9 0.07 3 0.11
6 4.1 0.09 3.8 0.07 2.8 0.10

7 7.2 0.14 6 0.1 2.3 0.10

8 6.9 0.09 5.9 0.07 2.8 0.07

9 6.8 0.10 5.7 0.07 3.5 0.07

10 3.9 0.09 3.7 0.06 2.3 0.06

11 4.1 0.08 3.8 0.06 1.9 0.08

12 4.3 0.11 4 0.08 2 0.08

13 4.8 0.12 4.4 0.09 5.8 0.10

WB 14 4.7 0.10 4.3 0.07 6.3 0.10
15 4.5 0.09 4.1 0.07 6.2 0.10

16 5.9 0.14 5.1 0.1 7.1 0.13

17 5.1 0.10 4.6 0.07 6.7 0.14

18 4.4 0.10 4 0.07 6.2 0.11

19 3.5 0.08 3.4 0.06 4.7 0.08

20 3.2 0.11 3.2 0.08 5 0.10

21 3.1 0.09 3.1 0.07 4.3 0.10

22 3.5 0.09 3.4 0.07 4.9 0.11

NB 23 3.3 0.09 3.2 0.07 4.2 0.10
24 3.3 0.10 3.2 0.08 3.7 0.08

25 1.3 0.08 1.5 0.07 0.7 0.08

26 1.8 0.08 2 0.07 0.7 0.08

27 2.9 0.08 2.9 0.07 0.7 0.10

28 9.3 0.14 7.7 0.12 4.2 0.10

29 8.2 0.15 6.8 0.11 5 0.12

30 7.2 0.12 6.1 0.09 55 0.11

31 4.4 0.09 4 0.07 2.6 0.07

EB 32 4.1 0.08 3.9 0.06 35 0.10
33 3.7 0.08 3.6 0.06 3.7 0.17

34 3.7 0.11 3.5 0.08 35 0.08

35 3.5 0.08 3.4 0.06 3.7 0.10

36 3.3 0.09 3.3 0.07 3.9 0.08
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Table 18. D3- Lillian Hwy and N 65™ Ave

Horizontal Measurement Vertical Measurement
Anpraach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 1.1 0.12 1.4 0.12 2.7 0.08

2 1.1 0.1 1.4 0.1 2.4 0.1

3 1.1 0.08 1.3 0.07 2.2 0.1

4 1.7 0.09 1.9 0.08 3.6 0.09

SB 5 1.5 0.1 1.7 0.09 3.3 0.07
6 1.4 0.1 1.6 0.1 3.2 0.12

7 0.6 0.07 0.8 0.07 1 0.07

8 0.4 0.1 0.7 0.1 0.8 0.08

9 0.5 0.08 0.8 0.08 0.5 0.09

10 0.9 0.07 1.1 0.07 1.9 0.09

11 0.8 0.08 1.1 0.08 1.7 0.1

12 0.8 0.09 1.1 0.09 1.7 0.13

13 1.2 0.1 1.5 0.09 3.1 0.1

WB 14 1.2 0.08 1.4 0.08 3.1 0.1
15 1.1 0.1 1.3 0.09 2.9 0.11

16 0.7 0.12 0.9 0.12 1.7 0.11

17 0.7 0.08 1 0.09 1.9 0.09

18 0.7 0.11 0.9 0.11 2 0.08

19 1.2 0.1 1.5 0.1 1.9 0.09

20 1.3 0.09 1.5 0.09 1.8 0.08

21 1.2 0.09 1.5 0.08 1.7 0.1

22 4.3 0.13 4 0.09 6.2 0.15

NB 23 3.9 0.09 3.7 0.07 5.9 0.11
24 3.6 0.11 35 0.08 5.8 0.12

25 0.5 0.1 0.8 0.1 0.1 0.08

26 0.3 0.1 0.6 0.11 0.2 0.1

27 0.4 0.07 0.7 0.07 0.2 0.1

28 0.1 0.1 0.4 0.11 0.2 0.12

29 0.1 0.08 0.3 0.09 0.1 0.07

30 0.4 0.07 0.6 0.08 0.1 0.09

31 10.2 0.14 8.5 0.13 3.1 0.09

EB 32 9.5 0.14 7.9 0.13 4 0.08
33 8.8 0.18 7.3 0.15 4.9 0.33

34 8.5 0.13 7 0.11 25 0.09

35 7.2 0.12 6 0.09 3.3 0.09

36 5.7 0.12 5 0.08 3.9 0.12
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Table 19. D3- Lillian Hwy and N 69™ Ave

Horizontal Measurement Vertical Measurement
Anpraach D Measured at Calculated at Measured at
5ft3in. 6 in. 5ft

Mean SD Mean SD Mean SD

1 5.2 0.10 4.6 0.07 6.5 0.13

2 5.0 0.10 4,5 0.07 6.2 0.11

3 4.9 0.13 4.4 0.09 5.6 0.12

4 5.6 0.10 4.9 0.07 7.3 0.14

SB 5 5.3 0.10 4.7 0.07 7.4 0.12
6 5.0 0.09 4,5 0.06 7.0 0.12

7 2.7 0.13 2.7 0.11 1.6 0.11

8 3.2 0.10 3.2 0.08 1.5 0.10

9 4.1 0.11 3.9 0.08 1.5 0.12

10 6.6 0.11 5.7 0.08 6.7 0.12

11 6.1 0.13 5.3 0.09 6.7 0.13

12 55 0.10 4.8 0.07 6.2 0.12

13 4.4 0.11 4 0.08 4.6 0.12

WB 14 4.0 0.10 3.8 0.07 4.9 0.09
15 3.7 0.11 3.5 0.08 45 0.09

16 2.1 0.10 2.2 0.08 2.0 0.10

17 2.0 0.10 2.1 0.08 2.3 0.11

18 2.0 0.09 2.1 0.08 2.3 0.10

19 2.6 0.09 2.6 0.08 54 0.10

20 2.4 0.10 2.5 0.08 45 0.10

21 2.6 0.09 2.7 0.07 4.0 0.09

22 2.6 0.09 2.7 0.07 4.4 0.10

NB 23 2.6 0.09 2.7 0.08 3.9 0.09
24 2.6 0.08 2.7 0.07 3.4 0.08

25 1.0 0.08 1.3 0.07 0.5 0.10

26 1.2 0.12 1.5 0.11 0.5 0.09

27 15 0.07 1.7 0.07 0.4 0.08

28 3.0 0.09 3.0 0.07 3.8 0.10

29 3.1 0.09 3.1 0.07 4.0 0.11

30 3.3 0.09 3.2 0.07 3.7 0.10

31 5.0 0.12 4.5 0.08 5.1 0.10

EB 32 5.3 0.09 4.7 0.06 4.8 0.10
33 5.6 0.11 4.9 0.08 4.3 0.10

34 4.9 0.11 4.4 0.08 2.4 0.08

35 5.5 0.10 4.8 0.07 2.1 0.09

36 6.3 0.11 5.4 0.08 1.8 0.11
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