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Introduction

As contemplated in the Illinois Route 176 Corridor Plan adopted by the Village of Wauconda in April 2014, a new interchange
access road system is proposed between IL Rte 59 / Barrington Road and US Rte 12 (Rand Road). IDOT has requested that a
study of the existing conditions and analysis of the potential option be completed, including analyzing two traffic signals that
are proposed, to determine if the required signal warrants are met.

Existing Conditions
Twelve hour traffic counts were conducted on January 20, 2015 at four key intersections, including:

Barrington Road at the US Rte 12/ IL Rte 59 westbound on-ramp,
Barrington Road / IL Rte 59 at Ivanhoe Road,

US Rie 12 at Ivanhoe Road, and

US Rte 12 at the Wauconda Motel driveway.

Exhibit 7illustrates the moming and evening peak hours.
Potential Options

A variety of different roadway alignments were discussed with the Village and IDOT throughout the IL 176 Corridor Study. The
Village preferred to move forward with an option that included the following components;

Eliminate the existing eastbound US Rte 12 to southbound IL Rte 59 / Barrington Road ramp

Install a traffic signal on US Rte 12 for the new IL Rte 59 Roadway to Barrington Road

Install a traffic signal on Barrington Road for the new IL Rte 59 Roadway

Plan new [L. Rte 59 Roadway for future extensions south of US Rte 12 and West of Bamington Road

New IL Rte 59 Roadway in 80-ft ROW with potential access point locations to accommodate development

e & 9 0 @

These components are illustrated in Exhibits 22 and 2b.
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Traffic Signal Warrants
IL Rte 59 / Barrington Road at US Rie 12
Wauconda, Minois.

Traffic Assignments

Existing Traffic (See Exhibit 7) was reassigned based on the proposed improvements and observed traffic patterns expected
with the new IL Rte 53 Roadway connection. The Peak Hour reassignment is illustrated in Exhibit 3. These volumes represent
our anticipated re-distribution of traffic in the immediate vicinity of the re-configured interchange.

However, one could also argue that a significant change as the Village is proposing could have a farther reaching effect on
traffic pattemns. The most likely additional “shift” in traffic patterns we anticipate would be a portion of traffic that currently
utilizes the IL Rte 176 interchange to the west. Motorists travelling through the IL Rte 176 interchange that ultimately are
destined to or from the east on IL Rte 176 or the IL Rte 176 / Bamington Road intersection may choose to utilize the new IL Rte
59 Roadway connection. A portion of those movements at the IL Rte 176 interchange have been re-assigned to the new
roadway and are ilustrated in Exhibit 4

Warrant Criteria - US Rte 12 at New IL Rte 59 Roadway

Signal Warrant Analyses were completed for both locations based on the January 2015 traffic counts (See Appendix ) and the
re-assignments discussed above. As US Rte 12 is classified by IDOT as a Strategic Regional Arterial (SRA) route, signal
warrant requirements are more rigid than those published in the Manual on Uniform Traffic Control Devices (MUTCD). Of the
eight (8) available warrants published in the MUTCD, only six (6) may be considered on SRA routes.

Warrant #1 Eight-Hour Vehicular Volume is most commonly accepted by IDOT on SRA routes. However that acceptance
comes with an increased minor street volume requirement. A proposed traffic signal on US Rte 12 would have to meet one of
the six accepted SRA warrants and our analyses focusses the two conditions of Warrant #1.

The following is an excerpt from Section 4C.02 of the MUTCD which provides the criteria for a traffic signal installation on the
basis of eight-hour vehicular volume:

Warrant 1, Eight-Hour Vehicular Volume

The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume of
intersecting traffic is the principal reason to consider installing a traffic controf signal.

The interruption of Continuous Traffic, Condition B, is intended for application at locations where Condition A is not
satisfied and where the fraffic volume on a major strest is so heavy that traffic on a minor intersecting street suffers
excessive delay or conflict in entering or crossing the major street.

Itis intended that Warrant 1 be treated as a single warrant if Condition A is satisfied, then Warrant 1 is satisfied and
analyses of Condition B and the combination of Conditions A and B are not needed. Simitarly, if Condition B is
satisfied, then Warrant 1 is satisfied and an analysis of the combination of Conditions A and B is not needed.

The need for a traffic control signal shall be considered if an engineering study finds that one of the following
conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 {See below) exist
on the major-street and the higher-volume minor-street approaches, respectively, to the intersection; or

B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on the major-
street and the higher volume minor-street approaches, respectively, to the intersection.

In applying each condition, the major-street and minor-street volumes shall be for the same 8 hours. On the minor
street, the higher volume shall not be required to be on the same approach during each of these 8 hours.
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Traffic Signal Warrants

IL Rte 59/ Barrington Road at US Rte 12

Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume
Condition A—Minimum Vehicular Volume

Watconda, Hinois.

Number of lanes for moving

Vehicles per hour on major strest "

Vehicles per hour on higher-volume

traffic on each approach {total of both approaches) minor-strest approach {one direction only)
Major Street | Minor Strest [| 100%° | 80%> | 70%¢ | 56%9 | 100%" I 80% I 70% I 56%9
1 [ 1 |[ 500 | 400 | 250 | 280 || 150 120 105 84
2 or more 1 800 | 480 | 420 | 336 150 120 105 84
2ormore | 2ormore [ 600 | 480 | 420 | 338 u 200 160 140 112
1 2ormore || 500 | 400 | 350 | 280 || =200 160 140 12 |

Condition B—Interruption of Continuous Traffic

Numbert of lanes for moving [| Vehicles par hour on major street Vehidlas per hour on higher-volume
traffic on each appreach {total of both approaches) minor-street approach (one direction only)
Major Strest | Minor Street || 100% [ 80%® | 70% | se% 56%
1 1 750 600 525 42
2 or more 1 900 720 630 42
S
2 or more 2ormore 900 720 630 56
1 2 or more Il 750 600 525 56

As stated previously, because US Rte 12 is an SRA route, more stringent policies are in place. For Condition B, the
100% volume requirements on the minor street are to be increased from 75 to 100 vehicles and from 100 to 150
vehicles. For the intersection of US Rte 12 at the new IL Rte 59 Road, it was assumed that the major and minor
street would each have at least two lanes based on existing conditions and the proposed roadway alignment shown

in Exhibit 2b.

Warrant Analyses - US Rte 12 at New IL Rte 59 Roadway

Exhibit 3illustrates the redistributed existing traffic based on the proposed roadway network. Traffic was redistributed for

all 12 hours of the counts in the same manner as the Peak Hour volumes shown in Exhibit 3,

As recommended by the MUTCD and required by IDOT, traffic signal warrant volumes must consider volume reductions
for vehicles that would be permitted to make Right Tumn on Red (RTOR) movements. IDOT has adopted Pagones’
Theorem (See Appendix 1)) for the purpose of estimating RTOR, which considers both the geometrics of the intersection
approach, as well as the mainline traffic volumes, when determining an appropriate RTOR reduction factor.

While initiafly expected to be operated as separate right and left turn lanes, the proposed approaches will be constructed
as 3-lane approaches with separate left, through and right tum lanes. Accordingly we have estimated the base RTOR
reduction at 60% of the projected right tum volumes.

Adopled September 1, 2015
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Traffic Signal Warrants
IL Rte 59/ Barrington Road at US Rie 12
Wauconda, Hinois.

Tables 1 and 2 below show the major and minor street approach volumes, with the RTOR reduction. Highlighted cells
represent the hours that meet the minimum threshold per MUTCD Table 4C-1 (shown previously) above for Condition A
and B. The warrant volume thresholds for Condition A and B as adjusted for SRA criteria are as follows:

Condition A:  Major = 600 vph, Minor = 200 vph
Condition B:  Major = 300 vph, Minor = 150 vph

Table 1; Warrant #1 Condition A - Initial Traffic Reassignment - New IL Rte 59 @ US Rte 12

Major Approach Minor Approach
Hour Volume Volume
6:00 AM 2860 153
7:00 AM 2805 180
8:00 AM 2198 186
9:00 AM 1759 114
10:00 AM 1466 98
11:00 AM 1515 101
12:00 PM 1531 113
1:00 PM 1649 120
2:00 PM 1818 125
3:00 PM 2532 215
4:00 PM 2998 286
5:00 PM 2788 250

Table 2: Warrant #1 Condition B - Initial Traffic Reassignment - New IL Rte 59 @ US Rte 12

Major Approach Minor Approach
Hour Volume Volume
6:00 AM 2860 153
7:00 AM 2805 180
8:00 AM 2198 186
9:00 AM 1759 114
10:00 AM 1466 98
11:00 AM 1515 101
12:00 PM 1531 113
1:00 PM 1649 120
2:00PM 1818 126
3:00 PM 2532 215
4:00 PM 2998 286
5:00 PM 2788 250

Note: Highlighted cells represent volumes that meet the warrant volume thresholds.

As can be seen, Condition A is only met for three hours and Condition B is met for six out of the eight required hours.
However, as previously discussed, the new road network is expected to draw traffic from the existing IL Rte 176
interchange with US Rte12. It was assumed that approximately 8% of the existing traffic tuming onto the southeast-bound
on-ramp to US 12 would change their intended travel path to use the new access point with Barrington Road. The updated
traffic reassignment is shown in Exhibit 4. These new traffic volumes were then analyzed based on warrant criteria. The
updated warrant volumes follow in Table 3 and 4.

Adopted September 1, 2015 Gewalt Hamilton Associates, Inc. — Page 4



Traffic Signal Warrants
IL Rte 59/ Barrington Road at US Rie 12
Wauconda, Minois.

Table 3; Warrant #1 Condition A - Updated Traffic Reassignment - New IL Rte 59 @ US Rte 12

Major Approach Minor Approach
Hour Volume Volume
6:00 AM 2860 231
7:00 AM 2805 236
8:00 AM 2198 232
9:00 AM 1759 143
10:00 AM 1466 124
11:00 AM 1515 122
12:00 PM 1531 138
1:00 PM 1649 142
2:00 PM 1818 146
3:00 PM 2532 239
4:00 PM 2998 310
5:00 PM 2788 271

Table 4: Warrant #1 Condition B - Updated Traffic Reassignment - New IL Rte 59 @ US Rte 12

Hour Major Approach Minor Approach
Volume Volume
6:00 AM 2860 231
7:00 AM 2805 236
8:00 AM 2198 232
9:00 AM 1758 143
10:00 AM 1466 124
11:00 AM 1515 122
12:00 PM 1531 138
1:00 PM 1649 142
2:00 PM 1818 146
3:00 PM 2532 239
4:00 PM 2098 310
5:00 PM 2788 271

Note: Highlighted cells represent volumes that meet the warrant volume threshold.

Adding the 176 traffic, increased the minor street volume to reach the threshold for a total of 6 hours in condition A and in
Condition B. However these existing volume adjustments still do not meet the required eight hours to warrant the

proposed traffic signal on US Rte 12.

Adopted September 1, 2015
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Traffic Signal Warrants
IL Rte 59/ Barrington Koad at US Rie 12
Wauconda, #inois.

Other Arterial Warrant Analysis

As previously stated, a traffic signal is also proposed for the new IL Rte 59 road at its intersection with Barrington Road.
Because Barrington Road is not an SRA route, all 8 warrants as published in the MUTCD are available for consideration.
Warrant #3, Peak Hour Volume is one of the most commonly accepted by IDOT.

The following is an excerpt from Section 4C.04 of the MUTCD which provides the criteria for a traffic signal installation on
the basis of peak hour volume:

Warrant 3, Peak Hour Volume

The Peak Hour signal warrant is intended for use at a location where fraffic conditions are such that for a minimum of
1 hour of an average day, the minor street traffic suffers undue delay when entering or crossing the major street.

This signal warrant shall be applied only in unusual cases, such as office complexes, manufacturing plants, industrial
complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of vehicles over a short time.

The need for a traffic control signal shall be considered if an engineering study finds that the criteria in either of the
flowing two categories are met.

A. Kfallthree of the following conditions exist for the same 1 hour {any four consecutive 15-minute periods) of
an average day:

1. The total stopped time delay experienced by the traffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one lane approach or 5
vehicle-hours for a two-lane approach; and

2. The volume on the same minor-street approach (one direction only) equais or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes; and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and the
corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) for 1 hour
(any four consecutive 15-minute periods) of an average day falls above the applicable curve in Figure 4C-3
for the existing combination of approach lanes.

Adopted September 1, 2015 Gewalt Hamilton Associates, Inc. - Page 6
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Figure 4C-3. Warrant 3, Peak Hour
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“Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minar-street approach with one lane.

Figure 4C-3 was used to analyze the warrant at the new IL Rte 59 roadway at Barrington Road. Based on the highest hour
of through traffic on Barrington Road, 946 vehicles (4:00 — 5:00 PM), a little less than 300 vehicles are required on the
minor approach in order to warrant the signal.

Table 7 shows the anticipated traffic volumes based on the initial reassignment of traffic based on the new IL Rte 59

roadway.

Table 5: Warrant #3 -New IL. Rte 59 roadway @ Barrington Road

Barrington Road New IL Rte 59 Road
Time | Northbound | Southbound |  Total o "é'f’;ﬁ??ﬂ?.ﬁ' Total
6:00 AM 482 131 613 389 2 391
7:.00 AM 566 171 737 316 2 318
8:00 AM 504 176 680 360 3 363
9:00 AM 355 135 490 265 2 267
10:00 AM 362 97 459 238 2 240
11:00 AM 351 124 475 218 3 221
12:00 PM 373 125 498 216 3 219
1:00 PM 353 131 484 216 3 219
2:00 PM 407 173 580 225 5 231
3:00 PM 523 237 760 347 10 358
m\n OoU 910 40 503 T2 K1L] 4
—E:00 DAY E04 e — 282 — 5 L B

As can be seen in Table 7, traffic volumes warrant a signal with the initial reassignment of traffic during the peak hour with
a minor street approach volume of 374 vehicles.

Adopted September 1, 2075
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Traffic Signal Warrants
It Rte 59/ Barrington Road at US Rte 12
Wauconda, llinois.
Future Traffic Generations
As part of the lilinois 176 Corridor Study, future land use for development and potential redevelopment of existing land
was identified and the associated traffic volumes estimated. In the “Triangle Area”, bounded by US Rte 12 on the west, IL
Rte 176 on the north, and Barrington Road on the east; a variety of land uses are anticipated, including a mix of retail,
mixed use (retail and residential), and healthcare and rehabilitation. Based on the allowed densities per the Village's
development guidelines, the following peak hour and Average Daily Traffic (ADT) trip generations were determined using
the rates published in the ITE manual 7rip Generation.

e AM Peak Hour New Trips = 40 — 150
e  PM Peak Hour New Trips = 490 - 850
e  New Average Daily Traffic (ADT) = 7,600 ~ 12,925

These trips were then assigned to the existing and proposed roadway network for twelve hours based on the anticipated
trip distribution of 35% to / from the west on US Rte 12, 15% to / from the east on US Rte 12, 20% to / from the east on IL
Rte 176, 10% to / from the west on IL Rte 176, and the remaining 20% to / from the south on IL Rte 59 / Barrington Road.

To be conservative in our analyses, GHA utilized the low-end of the calculated ADT range and assigned those vehicle

volumes to the roadway network. Tables 6 and 7 provide the adjusted traffic signal warrant volumes at the New IL Rte 59
approach to US Rte 12 including the estimated future volumes from the “Triangle Area” developments.

Table 6: Warrant #1 Condition A - With Triangle Developments - New IL Rte 59 @ US Rte 12

Major Approach Minor Approach
Hour Volume Volume
6:00 AM 2860 226
7:.00 AM 2805 254
8:00 AM 2198 261
8:00 AM 1759 216
10:00 AM 1466 194
11:00 AM 1515 216
12:00 PM 1531 238
1:00 PM 1649 234
2:00 PM 1818 238
3:00 PM 2532 332
4:00 PM 2998 411
5:00 PM 2788 392
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Traffic Signal Warrants
IL Rte 59/ Barringlon Road at US Rie 12
Wauconda, iinors.

Table 6: Warrant #1 Condition B - With Triangle Developments - New IL Rte 59 @ US Rte 12

Major Approach Minor Approach
Hour Volume Volume
6:00 AM 2860 226
7:00 AM 2805 254
B8:00 AM 2198 261
9.00 AM 1759 216
10:00 AM 1466 194
11:00 AM 1515 216
12:00 PM 1531 238
1:00 PM 1649 234
2:00 PM 1818 238
3:00 PM 2532 332
4.00 PM 2008 411

After the “Triangle Area” is developed, the signal for the New IL Rte 59 roadway on US Rte 12 will easily be warranted.
Both Conditions A and B are met for more than the required 8 hours.

As the volumes on the minor approach (New IL Rte 59) are well above the minimum volume threshold of 200 vehicles and
150 vehicles respectively, traffic should be monitored and volumes re-assessed as new development occurs. Ideally, as
the signal on Barrington Road is warranted with just the re-assignments, the signal at the new IL Rte 59 approach to US
Rte 12 would be installed with the construction of the new roadway.

Concluding Remarks

The Village of Wauconda has made a goal to encourage and accommodate future development. The Village has identified
the congestion and safety concems associated with the US Rte 12 interchanges with IL Rte 176 and IL Rte 59 / Barrington
Road as significant obstacles to achieving that goal.

The proposed roadway alignments detailed in the IL Rte 176 Corridor study were the first step. After meeting with (DOT
the Village has commissioned this study to determine if the key signalized termini of the new IL Rte 59 roadway can be
warranted. Although existing volumes fall short (8 of the required 8 hours are met) of the stringent thresholds established
by IDOT along SRA routes, the regional safety benefits suggest that signalization with construction of the revised
interchange would be appropriate. Furthermore, with the development in the area that would be sparked by an improved
interchange and access opportunities would clearly contribute volumes needed to warrant the signals.

Adopted Sepiember 1, 2015 Gewalt Hamilton Associates, Inc. - Page 9



Traffic Signal Warrants
It Rte 59/ Barrington Road at US Rie 12
Wauconda, inois.
Technical Addendum

The following Exfibits were previously referenced. They provide technical support for our observations, findings, and
recommendations discussed in the text.

Exhibits
1. Existing Traffic
2. Proposed Roadway Alignment
3. Reassigned Traffic
4. IL 176 Reassigned Traffic

Appendices
[ Traffic Count Summaries

/. Pagones' Theorem
. Land Use information from IL Rte 176 Corridor Study

4787.905 US Rie 12 at IL Rte 59 Signal Warrants - DRFT.doc
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Appendix I
Analysis Parameters — “Pagones’ Theorem”

1. Lane Conﬂguratlons and Right Turn Reductions

reduce Rby 6
IF{ 7Az n > o.ss}THEN reduce R by 40%
L ¢ R <0.35A reduce R by 20%

reduce R by 60%
IF{ aT ; n _?Iam }THEN{re:uce R by 20%
< reduce R by 20%

@ Any configuration with an
exclusive right tum lane Reduce R by 75% In all cases.

{usually > 600 ft. long)

T —

@ Yy R>(T+L) | (“teduce R by 65% )

LQ\T T/—» R L>(T+R) r:dse slt:a;lo:ogs
L=T=R (10 veh. uce R by
A IF<"= AR ™ STHENK reduce R by 20%

R=T>3L reduce R by 50%
all other cases reduce R by 30%

— — - -/

T22R>T/4~ THEN < educe R by 30%
R<T/4 reduce R by 15%

|_ Tfu R>T reduce R by 75%
] IE T=R>T/2 reduce R by 50%

L = number of left turning vehicles
T = number of through vehicles

R = number of right turning vehicles
A = (L+T+R)

2. Mainline Congestion Factors For Limiting Right Turn Reductions®

Volumes Yolumes
Per Lane Reduction Per Lane Beduction
0-399 0% 1000 - 1099 35%
400 - 499 5% 1100 - 1199 40%
500 - 599 10% 1200 - 1299 45%
600 - 699 15% 1300 - 1399 50%
700 - 799 20% 1400 - 1499 55%
800 - 899 25% 1500 - 1599 60%
900 - 999 30% ete. etc.

{1) Mainline = Approach which right tums turn into

[ﬁ : M GEWALT HAMILTON

Ml ASSOCIATES, INC.
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