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1.0 INTRODUCTION 

United Civil Group Corporation (UCGC) has performed traffi  c vol-
ume and classifi cation counts on arterial roads throughout Maricopa 
County at locations that were provided by the Maricopa Association of Governments 
(MAG). Th e following sections will explain the Quality Assurance (QA) procedures, the 
calibration of the traffi  c counters, the review of the count locations, a review of the traffi  c 
volume, and a description of any problems that were encountered. Th is study examined 
counts specifi cally on arterial roadways. Freeway counts are performed by the Arizona 
Department of Transportation and are not included in this study.

2.0 EXECUTIVE SUMMARY

Th is report provides an overview of the 2006/2007 MAG Regional Traffi  c Volume Study. 
It is important to note that signifi cant natural variability occurs in day-to-day traffi  c at 
the same location. Th ese estimates refl ect the count data from a single day. Th e follow-
ing summarizes the project:

 MAG requested counts for 775 locations. Th e project aimed to collect count data 
from every two miles in the arterial roadway system. Locations were selected to 
match the count locations selected in 2002, omitting places where the local jurisdic-
tions were expecting to perform their own counts. It is important to note that not all 
roadway segments in the MAG modeling area were counted due to limited resources 
for this project. As such, the data set should not be considered comprehensive, but 
rather a representative sampling.

 UCGC counted 775 locations. 200 of these were classifi cation counts. Classifi cation 
counts refer to traffi  c counts where the volumes are specifi c to vehicle classifi cations. 
Classifi cation counts for the purpose of this study are split into the 13 Federal High-
way Administration classifi cations. UCGC replaced 16 of the originally requested 
locations with new locations, aft er consulting with MAG, when the original locations 
could not be counted due to construction.

 Th e latitude and longitude was noted at each location using a handheld GPS unit.

 All the data was graphed (volume versus time) to show the volumes at each location 
during the course of the day. Th ese graphs are available for each location through the 
Access database created for this project.

 A spreadsheet was created showing all the count locations, the city of the count loca-
tion, 24-hour directional volume, and the GPS units for each location. A subset of 
this spreadsheet, including count locations, the 24-hour directional volumes, and the 
date that the counting occurred appears as Appendix A to this report.

 An Access database was created that allow users to choose a count location and 
check various information such as the peak hour, the peak hour volume, and graph 
of all 48-hours, and, where applicable, the classifi cation data.
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3.0 KICKOFF MEETING MINUTES

Th e following are the minutes for the August 30, 2006 kickoff  meeting:

Minutes
In general, the meeting went along with the listed agenda. Th e following outlines the discussions 
for each agenda item:

1. Overview of 2006 MAG Regional Traffi  c Count Survey
 Mr. Roger Roy opened the meeting by giving a brief history and background of the project.

2.  Project Schedule, including anticipated Count Location Schedule
 Mike Simpson and Dave Kinnear of United Civil Group presented a schedule showing the 

when United Civil Group anticipates counting within each city. Th e logic behind the schedule 
was also discussed.

3.  General Count Location Information (UCG)
 Mike Simpson and Dave Kinnear of United Civil Group discussed the results of a site review 

conducted during the week of August 15th, 2006. 

 Count locations along the light rail corridor were discussed. Alternatives included choosing dif-
ferent locations or omitting the 12 or so locations from the study. Th is will be determined later.

 Mike Simpson indicated that approximately 40 of the 775 locations listed have construction. 
It was decided to begin the counts and handle the construction on a case by case basis as it is 
encountered in the fi eld.

4. City Contact
 United Civil Group indicated that they had been in contact with the local jurisdictions regard-

ing permits for the work and that none were required. 

 United Civil Group indicated that it would be following the traffi  c control requirements for a 
mobile operation as shown in the City of Phoenix Traffi  c Barricade Manual.

 It was requested that a master email list of all city, MAG and maintenance (street sweeper) con-
tacts be created and sent out to the attendees. Further, it was decided that the master list would 
be used weekly to keep all stakeholders apprised of the weeks count locations.

 It was requested the cones be used to help street sweepers see tube locations.

5. Question/Answer Session 
 A variety of questions were asked regarding Quality Assurance (QA)/Quality Control (QC) 

procedures, data downloads, fi eld data sheets, types of counters and schedule.
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4.0 Quality Assurance (QA) PROCEDURES

UCGC’s quality control plan was divided into two areas: exterior and interior quality 
control. Exterior refers to the placing, calibration, and maintenance of the road tube 
counters by trained UCGC traffi  c technicians. Interior quality control refers to the 
downloading, exporting/importing, development of the structure of data and fi nal out-
put of the data by UCGC staff  engineers. 

4.1 EXTERIOR QUALITY CONTROL
Every new traffi  c technician hired by UCGC goes through a two-week training session 
that covers counter and road tube basics. Some of the road tube basics that are covered 
during this period include:

 • Road tubes need to be of equal length;
 • Tubes should be placed a minimum of 300 feet away from a traffi  c control device to 

improve accuracy; 
 • Classifi cation count tubes should be placed using a measured distance of 10 to 16 

feet apart for high accuracy; (See Figure 1.)
 • Tubes need to have the right amount of tension applied approximately 10% stretch;
 • Place counter in an area that has constant speed fl ow; and
 • Place the counter in an area where the counter can be locked and secured.

Figure 1: Tube Layout
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United Civil Group counters are calibrated annually using a Basicon Model 1111 
Calibrator or more oft en when the counter is responding questionably. Th e Basicon 
Model 1111 Calibrator is a precision traffi  c simulator that generates air pulses similar to 
the pulses coming from air hoses installed on the street. Th e Calibrator can be used to 
verify and certify the operation of all brands of air hose driven counters, speed analyz-
ers, or classifi ers. Th e unit has a two-line display that continually indicates the selected 
patter, FHWA classifi cation, speed, and accumulated vehicle counts. With its adjust-
able air pulse output amplitude, air switch operation can be verifi ed over a wide range 
of pulse amplitudes. Th is makes it possible to detect air switches that are deteriorating 
over time, or that get plugged with road debris. 

UCGC road tubes are also tested using a Basicon Model 1110 Air Hose Tester. Th is al-
lows UCGC traffi  c technicians the ability to check road tubes for obstructions, holes or 
tears that would decrease the accuracy of the traffi  c data collection eff ort.

4.2 INTERIOR QUALITY CONTROL
Th e quality control and quality assurance was conducted throughout the entire data 
collection eff ort. Aft er the data was collected in the fi eld and downloaded into the TM-
Win traffi  c count program, the data was analyzed for a specifi c time period. An error 
statistics module was then seen to determine the accuracy of the given location. 

Once the data was accepted and exported into an Excel spreadsheet, UCGC staff  
checked the data and searched for inconsistencies or unusually large variations between 
time intervals. Th is was performed by graphing each 48-hour count. Data was also 
viewed on a roadway link basis to make certain that there was some uniformity along 
the roadways by direction. 

Aft er all the checks were made, any data that was identifi ed as being inconsistent with 
the overall travel patterns was deleted (provided that at least 24 consecutive hours of 
quality data still remain aft er the deletion). If 24 consecutive hours of accurate data was 
not available, UCGC went back into the fi eld and collected 48 hours of data to replace 
the faulty data.

4.3 MAG QUALITY CONTROL 
MAG staff  contributed to the quality control process throughout the collection eff ort. 
MAG staff  made visits to scheduled count locations to confi rm the location and set up 
of the counter equipment. MAG staff  also examined every spreadsheet data fi le to as-
sure reasonableness of the count data and to fi nd anomalies in the counts. All items in 
question were referred back to UCGC to be addressed and corrected where needed.

MAG staff  produced a draft  traffi  c counts map using the draft  data from UCG and also 
included the traffi  c counts provided by the MAG member agencies. Th is draft  map was 
provided to the MAG member agencies for review and comment.
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5.0 TRAFFIC COUNTER

5.1 TRAFFIC COUNTER INFORMATION
Th e counters used for this project are from TimeMark Incorporated. Th ere are two 
types of counters that were used to collect the traffi  c data. Th e fi rst type of counter is the 
Gamma, which uses one or two tubes to collect data, see Figure 2. Figure 3 shows how 
the counter can be secured to prevent it from being stolen. Th e other type of counter is 
the Delta, see Figure 4 (next page). Th is counter can use up to four tubes to collect data, 
depending on the type of data that is needed—whether it is volume, speed, or classifi ca-
tion data. 

Figure 2: 

Gamma Counter

Figure 3: 

Secured Counter
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5.2 TRAFFIC COUNTER CALIBRATION
From August 24, 2006 through August 26, 2006, United Civil Group set counters at two 
permanent Phoenix count locations (#12 – 5660 North Central Avenue, and #22 – 3796 
North 24th Street) in order to calibrate the counters. Approximately, 20 counters were 
set on the same day, at each permanent count location, for 12 hours in order to compare 
the volume of vehicles to Phoenix’s volume count. Th e results from the calibration test 
are as shown in Table 1: Counter Calibration Results (next page).
 
It can be seen from the table that 74 of the 82 UCG counters are within 5% of the 
Phoenix permanent count locations. Th e eight counters in bold are the counts that were 
above 5% of the Phoenix permanent count locations, however, these UCG counters are 
within 5% of each other. Th ese counters were used because they were internally consis-
tent with each other when they varied from the Phoenix permanent counter.

Figure 4: Delta Counter
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Counter

Number

UCG 

Volume

Phoenix 

Volume

Percent % 

Diff erence

1574 3507 3562 1.5
1575 2756 2645 -4.2
1576 3506 3562 1.6
1577 3698 3713 0.4
1582 3868 3849 -0.5
1583 1553 1561 0.5
1697 2838 2848 0.4
1698 923 938 1.6
1700 3602 3597 -0.1
1701 2765 2645 -4.5
1702 859 861 0.2
1704 3646 3597 -1.4
1705 1381 1411 2.1
1706 1462 1340 -9.1

1708 1416 1340 -5.7

1709 1552 1561 0.6
1710 2735 2645 -3.4
2231 3866 3849 -0.4
2233 3778 3713 -1.8
2234 1556 1561 0.3
2235 2272 2215 -2.6
2236 2778 2645 -5.0
2237 1488 1340 -11.0

2239 2766 2645 -4.6
2240 3498 3562 1.8
2241 2863 2848 -0.5
2246 3640 3597 -1.2
2247 3925 3849 -2.0
2248 1426 1340 -6.4

2249 2237 2215 -1.0
2250 2776 2645 -5.0
2281 1462 1411 -3.6
2306 1476 1340 -10.1

2484 2751 2689 -2.3
2486 1475 1411 -4.5
2489 1481 1411 -4.9
2490 924 938 1.5
2491 1599 1523 -5.0
2493 3877 3849 -0.7
2494 1456 1340 -8.7

2529 1463 1340 -9.2

Counter

Number

UCG 

Volume

Phoenix 

Volume

Percent % 

Diff erence

2617 925 938 1.4
2619 3880 3849 -0.8
2620 862 861 -0.1
2623 2248 2215 -1.5
2624 929 938 1.0
2626 2243 2215 -1.3
2676 1599 1523 -4.9
3186 3905 3849 -1.5
3295 3743 3713 -0.8
4190 2245 2215 -1.4
4243 871 861 -1.2
4244 2903 2848 -1.9
4245 1538 1561 1.5
4246 3631 3597 -0.9
4247 868 861 -0.8
4248 2748 2645 -3.9
4249 1480 1411 -4.8
4250 2756 2645 -4.2
4251 1430 1340 -6.7

4252 3772 3713 -1.6
4265 3668 3597 -2.0
4722 1576 1561 -1.0
4723 2878 2848 -1.1
4724 1535 1561 1.7
4725 1540 1561 1.3
4726 1552 1561 0.6
4727 1533 1561 1.8
4737 1545 1561 1.0
4738 2832 2848 0.6
4739 1538 1561 1.5
4740 1544 1561 1.1
4741 2841 2848 0.2
4742 2831 2848 0.6
4743 1559 1561 0.1
4744 2879 2848 -1.1
4745 3777 3713 -1.7
4746 2891 2848 -1.5
4747 1554 1561 0.4
4748 2841 2848 0.2
4749 1543 1561 1.2
4750 1568 1561 -0.4

Table 1: Counter Calibration Results
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6.0 COUNT LOCATIONS

6.1 PROPOSED COUNT LOCATIONS
For this study, there were 775 proposed locations to be counted. Each proposed location 
that was to be counted was fi rst reviewed to verify that the location could be counted. 
During the initial review, there were some locations that had roadway construction, but 
these locations where periodically checked to see if the construction had been complet-
ed. If the construction was completed, the roadway was counted. A list of all the loca-
tions to be counted are shown in Appendix A. In Appendix B, there are maps, by city, 
showing each location that was to be counted.

7.0 TRAFFIC VOLUME REVIEW

Aft er each location was counted, the data was analyzed for 48 hours and exported into 
a spreadsheet where 24 hours worth data was graphed. Th e graph was used to verify 
that the data was good and that it made sense, such as showing peaks and valleys in the 
appropriate times. Th e 24-hour volume was then entered into a table so that we could 
compare the data to other locations on the same roadway. If the data did not seem rea-
sonable, the location that appeared to be incorrect was recounted.

7.1 HISTOGRAM
Th e following histogram (Figure 5, page 9) indicates the range of traffi  c volumes on ar-
terials included in this study. Th e histogram shows that daily volumes range from under 
1,000 vehicles per day on some arterials to roughly 60 thousand vehicles per day on 
other arterials. Th e vehicle counts reach a peak in the twenty to thirty thousand vehicles 
per day range. For instance, 75 arterials were found to have counts between 27,500 and 
30,000 vehicles per day. Th e number of arterials in the 50,000 plus range drop off  sig-
nifi cantly. For instance, only 3 arterials were found to have counts between 50,000 and 
52,500 vehicles per day.

7.2 TOP 10 DAILY TRAFFIC COUNT LOCATIONS
Th e Top 10 Daily Count Locations (Table 2, page 9) shows a list of the top ten locations 
that had the highest 24-hour volume of vehicles. Th e table also shows the volume at 
these locations from the year 2002. All volumes are raw volumes, and have not been 
adjusted to refl ect average annual typical weekday volumes.
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Daily Volume Counts

29

18

39

34 35

50

57

44

49

61

57

75

60

36

44

14

26

18

9 9

3 2
4

1 1 0
0

10

20

30

40

50

60

70

80

2500 7500 12500 17500 22500 27500 32500 37500 42500 47500 52500 57500 62500

Vehicle Volume

# 
of

 L
oc

at
io

ns
Figure 5: Vehicle Volume Histogram

Table 2: Top 10 Daily Count Locations

ID ON_STREET SUF ST_NAME_1 SUF_1 ST_NAME_2 SUF_2 2002 

Volume

2006 

Volume

440 INDIAN 
SCHOOL

RD 24TH AVE I17  NA 60,411

149 INDIAN 
SCHOOL

RD 27TH AVE I17  57672 59436

31 BELL RD R H 
JOHNSON

BLVD EL MIRAGE RD 50858 57488

272 BASELINE RD I10  PRIEST DR 55270 57278

148 INDIAN 
SCHOOL

RD 35TH AVE 27TH AVE 52567 56717

269 BASELINE RD 24TH ST 32ND ST 31109 55751

468 7TH ST I10  MCDOWELL RD 44647 54076

75 SHEA BLVD SCOTTSDALE RD HAYDEN RD 52312 54028

560 SCOTTSDALE RD CACTUS RD THUNDERBIRD RD 43430 52322

320 CHANDLER BLVD 40TH ST 48TH ST 34830 50371
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7.3 VOLUME PATTERNS BY TIME OF DAY 
An analysis of the raw count data indicates that the peak AM hour is from 7:15 - 8:15 
AM and the peak PM hour is from 4:45 - 5:45 PM.  Th e PM peak hour carries approxi-
mately 15 percent more traffi  c than the AM peak hour.  Th e least traffi  c may be found 
between 2:30 - 3:30 AM.  Th e plot below refl ects all locations examined in this study.

8.0 DATABASE

8.1 DATABASE – SELECTION SCREEN
Th e 2006/2007 MAG Database is designed to search for any location counted within 
the MAG Regional Traffi  c Volume Study. Th ree selections need to be made in order to 
fi nd a counted location. First, select a city (or select all to view “All” locations counted), 
then select a street, and fi nally, select a specifi c street segment. Aft er selecting a loca-
tion, volume in 15-minute increments can be viewed, peak hours for any wanted time 
period can be viewed, vehicle classifi cation in 15-minute increments, if applicable, can 
be viewed. See Figure 7, page 11. 

A graph of Volume vs. Time can also be viewed, see Figure 8, page 11.

Please note that all counts provided in this database are raw unadjusted data counts. No 
factoring was done to adjust these counts to an average annual weekday.

Figure 6: Traffi  c Volume by Time of Day
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Figure 7: 2006/2007 MAG Database – Selection Screen

Figure 8: 2006/2007 MAG Database – Graph of Volume vs. Time
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8.2 DATABASE – VIEW INFORMATION SCREEN
To view specifi c location details, press the View Site Information button, then select the 
site number. Th e traffi  c volume in both directions as well as total daily traffi  c volume on 
the count day, AM and PM peak hours, date counted, and the location description can 
all be viewed. Also in this screen, data can be added from various fi les. Data from the 

Figure 8: 2006/2007 MAG Database – Data Input Screen
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excel fi les were imported into the database through several commands and tables. Aft er 
going through the converting process, the fi nal data input screen, was then saved for 
use in the MAG database. Th is process of importing was used for each individual loca-
tion within the MAG database.
 

 9.0 PROBLEMS ENCOUNTERED

Some of the problems that were encountered and how they were corrected are as follows. 

 In the City of Tempe, one counter was stolen, therefore it was reset. Th is location was 
counted with no other problems.

 At various locations, the tubes were either unplugged from the counter or the tubes 
were removed from the street. Th ese locations had to be reset, sometimes more than 
once, but they were counted successfully.

 At various locations, the counter only collected 24 hours worth of data. Th is was 
either due to the counter turning off , the tube coming up off  the roadway, or the tube 
getting a hole in it. If the counter turned off , the battery needed to be charged or re-
placed. Any tube that was punctured was thrown away and replaced with a new tube. 
All of these locations were reset to collect 48 hours worth of data.
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Appendix A: Count Locations
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Appendix B: Maps

Th e order of the maps in Appendix B is not alphabetical, but rather it indicates the 
chronological order in which the diff erent parts of the valley were counted.
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