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SIGNAL
INVESTIGATION STUDY

Of The
STH “32” & Happy Lane Intersection

Prepared For The

City Of Sheboygan Falis

Wisconsin

Prepared By
McMahon Associates, Inc.
Neenah, Wisconsin

October 28, 2004
McM. No. S0096-940645

A. REASON / NEED FOR STUDY

Recent development along Happy Lane, west of STH “32”, has caused an
increase in traffic and congestion at this location. Refer to Appendix A for the
Project Location Map. Additional development that is currently under construc-
tion or planned for in the near future will result in further increases in traffic and
congestion.

Current development along Happy Lane includes a McDonald’s Restaurant /
Convenience Store with gas pumps; an apartment complex and also a.town-
house complex. At the time the manual traffic count was performed for this
study, neither the apartment complex nor the townhouse complex were
completed or occupied. There is also a strip commercial retail center under
construction next to the McDonald’s Restaurant building.

Refer to Appendix D - Future Traffic Conditions for a map of the existing and
proposed development.

EXISTING PHYSICAL CONDITIONS & CONTROL DEVICES

STH “32" is a two-lane roadway with 10-foot shoulders. STH “32” also has an
additional lane for right-turns at both the north and south approaches to the inter-
section. The posted speed limit is 45 mph.
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2. Happy Lane is a two-lane roadway with an urban typical section on the west
approach to the intersection and a rural typical section at the east approach. The
west approach is 40-feet wide (face of curb to face of curb). There are 2-foot
wide shoulders on the east approach.

3. This intersection is currently controlled by stop signs at the Happy Lane
approaches.

4, Refer to Appendix B - Photographs Of Intersection Approaches.

C. TRAFFIC CONDITIONS

1. Existing - A 15-hour manual traffic count was made at this intersection on
Wednesday, August 18, 2004 and Thursday, August 19, 2004. The results of
this traffic count are summarized in Appendix C - Existing Traffic Conditions.

2. Future - Future traffic conditions resulting from the proposed development are

provided for informational purposes. Refer to Appendix D - Future Traffic Condi-
tions.

D. ACCIDENT HISTORY

1. The construction of the west approach of the intersection did not occur until the
McDonald’s Restaurant/Convenience Store was constructed approximately
2-years ago. Since this intersection is relatively new, the accident history was
not analyzed. Discussions with City Police indicate no accident problems at this
location.

E. WARRANT EVALUATION - EXISTING CONDITIONS

1. The west approach volumes were used as the minor approach throughout this
evaluation. Although the west approach is not marked as two exit lanes,
observations indicate eastbound traffic is treating this approach as a two-lane
approach. Since the through traffic volume is so low (67 vehicles over the 15-
hour study), the approach typically operates as exclusive left-turn and right-turn
lanes. Through traffic primarily uses the right-turn lane to complete their move-
ment when another vehicle is waiting to make a left-hand tumn. Due to the
irregularity of lane usage, the warrants were analyzed both with and without right-
turns included.
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2. The following Signal Warrants were met with 100% of right-turns included in the
analysis:

a. Warrant#1  8-Hour Vehicular Volume (Condition B & C)
b. Warrant#2  4-Hour Volume

C. Warrant #3  Peak Hour Volume

3. The following Signal Warrants were met with 0% of right-turns included in the
analysis:
a. Warrant #1  8-Hour Vehicular Volume (Condition B)

b. Warrant #2  4-Hour Volume
4. Refer to Appendix E - Warrant Analysis For Existing Conditions.

F. FUTURE TRAFFIC CONDITIONS

1. Future traffic conditions were analyzed, based upon the proposed development
shown in Appendix D. Site trips were based upon ITE trip generation rates.
Warrants were analyzed for future conditions both with and without right-turns for
the west approach.

2. The following traffic Signal Warrants were met with both 100% and 0% of right-
tumns included in the analysis:

a. Warrant #1  8-Hour Vehicular Volume (Conditions A, B & C)

b, Warrant #2  4-Hour Volume
c. Warrant #3  Peak Hour Volume
3. Refer to Appendix F - Warrant Analysis For Future Conditions.

G. OPERATIONAL ANALYSIS

1. Based upon existing traffic counts at the time of this study, with no geometric
improvements, this intersection will operate at a Level Of Service (LOS) A during
the peak hour period. The estimated traffic queue at the north approach is 135
linear feet and the queue at the south approach is estimated at 189 linear feet.
The queue for the west approach would extend 63 linear feet. The off ramp for
STH “32” is located approximately 500 linear feet north of Happy Lane
(measured center line to center line). The nearest side street intersections south
of Happy Lane on STH “32" are Forest Avenue (550 linear feet south) and
Hamann Drive (680 linear feet south). There is a side street located approxi-
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mately 400 linear feet to the west. This analysis is based upon marking the west
approach as a right-turn only lane, plus a combination through/left-tum lane. A
70-second signal cycle was used for the capacity analysis. Refer to Appendix G
- Operational Analysis.

2. The existing intersection, with no geometric improvements, will operate at high
LOS C during the peak hour in 2014 (100% build out). However, traffic queues
at the north approach will extend 395 linear feet. The queues to the south would
extend 766 linear feet, and queue to the west would extend 443 linear feet. This
will result in queues extending past the side streets at the west and south
approaches. The capacity analysis was based upon an 80-second signal cycle.
Refer to Appendix G - Operational Analysis.

3. By adding a left-turn lane at the south approach, the overall intersection LOS will
be B. The traffic queues will be reduced to 225 linear feet to the north and 325
linear feet to the south. The queue at the west approach would extend 398 linear
feet. Another improvement that would need to be made at this time is the exten-
sion of the right-turm lane at the north approach. The capacity analysis was
based upon a 70-second signal cycle. Refer to Appendix G - Operationat
Analysis.

4. The analyses listed above are based upon all traffic from the development enter- ‘
ing and exiting at the Happy Lane and STH 32" intersection. The extension of
Bluebird Lane north to Happy Lane and Happy Lane east to Range Line Road
are two possibilities for providing altemnative access to the development.
However, at this time, the lands required to extend these roadways are located
beyond the City’s corporate boundaries and are not currently mapped as future
streets.

MRS:smdt
1.D. \REPORT\S0096\940645\Signatnvest-MRS.doc

SIGNAL INVESTIGATION STUDY
STH "32" & Happy Lane Intersection
City Of Sheboygan Falis - Page 4




APPENDIX C

EXISTING TRAFFIC CONDITIONS

Detailed Hourly Traffic Count
Graphic Summary Sheet Of Vehicle Volume Count

Directional Distribution Graphic Of Eight Highest Hourly Volumes




TRAFFIC COUNT FOR
STH 32 AND HAPPY LANE

SHEBOYGAN FALLS,

Wi

DATE OF STUDY= AUG. 18 AND AUG. 19 2004

STH 32 HAPPY LANE STH 32 HAPPY LANE
FROM NORTH FROM EAST FROM SOUTH FROM WEST
APP. APP, APP. . APP. }INTER
START TIME | LEFT | THRU | RIGHT | TOTAL | LEFT | THRU | RIGHT TOTAL JLEFT | THRU | RIGHT | TOTAL J LEFT | THRU | RIGHT | TOTAL TOTAL
FACTOR 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
8:30 AM 8]
6:45 AM [
TOTAL 0 0 0 [} 0 0 0 1] 0 0 0 0 0 0 0 [} 4]
7:00 AM 4] 36 10 48 4 0 5 9 6 50 1 57 12 [¢] 2 14 126
7:15 AM 4 53 17 74 4 1 2 7 9 53 3 65 9 0 11 20 166
7:30 AM 1 79 20 100 ] 0 8 14 16 78 o] 94 24 0 5 L 29 237
7:45 AM 0 85 21 108 1 2 8 11 8 58 2 68 23 a 2 25 210
TOTAL 5 253 68 326 15 3 23 41 39 239 8 284 68 0 20 88 739
8:00 AM 2 74 17 93 1 4 3 8 8 57 1 66 16 1 1 28 195
8:15 AM 0 43 14 57 1 1 4 -] 9 45 4 58 15 1 7 23 144
8:30 AM 1 48 8 57 2 1 14 13 61 2 76 11 1 7 19 169
8:45 AM 1 51 14 66 2 5 4 1 12 61 0 73 25 1 8 34 184
TOTAL 4 218 53 273 8 11 25 42 224 7 273 67 4 33 104 692
9:00 AM 1 40 10 51 1 1 6 8 8 34 2 44 14 0 7 21 124
9:15 AM 2 47 6 55 1 2 7 10 9 43 4 56 7 1 12 20 141
9:30 AM 2 54 16 72 2 0 5 7 8 54 1 63 19 ¢] 9 28 170
9:45 AM 1 59 11 71 5 14 3 22 11 35 2 48 10 10 8 28 169
TOTAL 8 200 43 248 9 17 21 47 36 166 9 211 50 11 36 97 604
10:00 AM 4 48 16 68 1 1 2 4 6 54 2 62 18 4] 9 27 161
10:15 AM 3 55 13 71 4 0 7 11 8 47 4 59 11 0 7 18 159
10:30 AM 2 71 10 83 2 0 7 9 20 70 2 92 12 0 8 20 204
10:45 AM 2 66 9 77 5 2 7 14 16 69 3 88 13 1 8 22 201
TOTAL 11 240 48 299 12 3 23 a8 50 240 11 301 54 1 32 87 725
11:00 AM 2 60 9 71 8 4 7 19 12 67 3 82 14 1 9 24 196
11:16 AM 1 57 20 78 4 0 2 6 9 57 3 69 9 0 17 26 179
11:30 AM 2 66 20 88 2 0 3 5 25 63 5 93 19 0 10 29 218
11:45 AM ] 78 15 99 5 0 5 10 29 60 4 93 20 0 19 39 241
TOTAL 11 261 64 338 19 4 17 40 75 247 15 337 62 1 55 118 831
12:00 PM 4 57 26 87 3 1 2 6 44 74 4 122 19 1 30 50 265
12:15PM 5 64 26 95 4 1 6 11 21 63 1 85 25 0 28 53 244
12:30 PM 1 65 21 87 1 0 6 7 14 81 1 96 23 2 10 35 225
12:45 PM 10 53 22 85 3 0 10 13 22 58 0 80 22 2 3 27 205
TOTAL 20 239 95 354 11 2 24 37 101 276 6 383 89 5 71 165 939
1:00 PM [} 66 23 95 4 0 5 9 16 60 3 79 28 0 9 37 220
1:15 PM 8 60 13 81 0 0 10 10 10 62 1 73 17 1 1 29 193
1:30 PM 3 86 16 105 2 0 4 6 12 61 2 75 20 0 9 29 215
1:45 PM 1 82 9 72 2 1 5 8 10 68 2 80 9 1 9 19 179
TOTAL 18 274 61 353 8 1 24 3 48 251 8 307 74 2 38 114 807
2:00 PM 7 97 16 120 1 0 4 1 18 66 2 86 20 1 3 24 235
2:15 PM 3 50 13 66 3 0 4 7 3 57 2 62 9 2 8 19 154
230 PM 6 63 20 89 5 1 11 17 9 94 7 110 11 2 13 26 242
2:45 PM 10 71 9 90 0 0 4 4 5 80 12 97 16 0 7 23 214
TOTAL 26 281 58 365 9 1 23 33 35 297 23 355 56 5 31 92 845
3:.00 PM 8 92 16 116 1 0 5 6 15 86 4 105 17 1 5 23 250
315 PM 6 64 12 82 4 2 3 9 8 75 4 87 12 1 10 23 201
3:30 PM 5 75 15 a5 6 [} 9 10 106 6 122 15 2 12 29 261
3:45 PM 9 73 10 92 3 1 6 13 88 9 110 15 1 7 23 235
TOTAL 28 304 53 385 14 3 23 46 355 23 424 59 5 34 98 947
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STH 32 HAPPY {ANE STH32 HAPPY LANE
FROM NORTH FROM EAST FROM SOUTH FROM WEST
APP. AFB. APP. APP. ] INTER.
STARTTIME | LEFT | THRU | RIGHT | TOTAL | LEFT | THRU | RIGHT | TOTAL | LEFT | THRU | RIGHT TOTAL J LEFT | THRU | RIGHT | TOTAL | TOTAL
FACTOR 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
4:00 PM 9 87 16 112 1 0 5 8 i1 106 5 122 14 0 6 20 250
4:15PM 9 77 12 98 4 3 2 g 13 92 8 mm 16 1 13 30 248
4:30 PM 5 88 1 104 7 0 7 14 1 117 5 133 19 2 11 32 283
4:45 PM g 75 11 95 5 2 7 14 15 97 7 119 14 1 6 21 248
TOTAL 32 327 50 409 17 5 21 43 50 412 23 485 63 4 36 103 1040
5:00 PM 13 86 7 106 8 1 7 16 11 107 9 127 12 1 " 24 273
5:15 PM 5 76 20 101 3 0 9 12 9 78 7 94 12 1 9 22 28
5:30 PM 9 81 15 105 5 1 4 10 19 79 4 102 18 1 g 28 245
5:45 PM 1 38 15 54 5 0 8 13 18 56 8 82 18 3 13 © 34 183
TOTAL 28 281 57 366 21 2 28 51 57 320 28 405 60 6 42 108 930
6:00 PM 9 60 7 76 2 2 2 8 6 64 6 76 19 1 16 36 194
6:15 PM 2 71 15 88 5 2 6 13 7 53 3 83 7 2 - 15 179
6:30 PM 5 67 21 93 1 1 10 12 8 64 3 75 16 3 8 27 207
6:45 PM 4 58 S 87 3 1 3 7 9 45 5 59 10 1 15 26 159
TOTAL 20 256 48 324 1" 6 21 38 30 226 17 273 52 7 45 104 739
7:00 PM 4 62 15 81 2 0 3 5 8 55 3 66 13 2 L} 24 176
715 PM 9 79 13 101 6 0 8 14 6 52 4 62 3 0 17 20 197
7:30 PM 6 30 10 46 5 0 2 7 7 30 2 39 9 0 8 17 109
7:45 PM 3 44 11 58 3 1 3 7 13 49 2 64 11 3 1 25 154
TOTAL 22 215 49 286 16 1 16 33 34 186 1 231 36 5 45 86 638
8:00 PM 8 49 12 69 0 1 4 5 7 45 4 56 14 0 8 22 152
8:15 PM 4 59 g 72 0 2 3 5 1" 39 4 54 10 2 20 32 163
8:30 PM 4 42 9 55 0 1 3 4 8 40 3 51 5 2 12 19 128
3:45 PM 6 32 9 47 0 1 2 3 1 32 1 44 4 0 7 i1 105
TOTAL 22 182 39 243 0 5 12 17 37 156 12 205 33 4 47 84 549
9:00 PM 9 36 9 54 0 0 1 1 2 43 2 52 7 2 1 20 127
9:15 PM 4 33 10 47 5 0 3 8 2 21 3 26 7 3 9 19 100
9:30 PM 2 39 3 44 1 2 3 6 8 40 3 51 6 2 5 13 114
9:45 PM 2 24 2 28 3 0 1 4 3 20 3 28 3 0 S 8 66
TOTAL 17 132 24 173 9 2 8 19 15 129 11 155 23 7 30 60 407
GRAND TOTAL 270 3661 810 4741 177 66 552 695 3724 210 4629 | 848 67 595 1508 § 11430
APPROACH % 5.7 77.2 171 321 120 560 150 804 4.5 56.1 4.4 39.5
TOTAL % 24 32.0 7.1 415 1.5 0.6 27 48 6.1 326 1.8 40.5 7.4 0.6 52 13.2

NOTE: COUNTS WERE TAKEN BY PAUL MUCK OVER AUGUST 18 AND AUGUST 19 2004 AND THE INFORMATION WAS COMBINED INTO ONE
COUNTS ON AUGUST 18 WERE FROM 7:00 A M. TO 4:00 P.M.
COUNTS ON AUGUST 13 WERE FROM 4:00 P.M. TO 10:00 P.M.
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TRAFFIC SURVEY VEHICLE VOLUME COUNT
GRAPHIC SUMMARY SHEET

DATE: 8/18 AND_8/19, 2004 DAY: WED AND THUR TIME: 7_AM TO 10 PM

LOCATION: DISTRICT 3 COUNTY: SHEBOYGAN RURAL: YES  CITY: SHEBOYGAN FALLS
INTERSECTION: STH 32 AND HAPPY LANE OBSERVER:PAUL MUCH
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APPENDIX D

FUTURE TRAFFIC CONDITIONS
STH “32” Traffic Projections For Wisconsin Department Of Transportation
Map Of Existing & Proposed Development
Summary Of Total Trips By 2014 (100% Build Out)
Trip Summary For Eight Highest Traffic Hours (2014)

Hourly Trip Generation Estimates For Each Individual Parcel
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TRAFFIC FORECAST REPORT ] * ‘ DISTRICTICOUNTY(ES) D#3 Sheboygan Co .
i PROJECT ID(S): TIABase Forecast™ =~ =~ = LOCAT&DN STH23 & STH 32 lnterchange (Sheboygan Falls)
l ROUTE(S): STH23 & STH32 b L COMPLETED: November 13,2003

Traffic Forecasting Sechon Bureau of State Highway Programs,; Division of Transportation Investment Management
Developed by: B Gavinski
Phone: (608) 266-3976
FAX #: (608) 2367-0294
E-Mail ID:wiliam.gavinski@ dot.state.wlus p

Deslgn Values (%'s) i -
STH23 [sTHx

RDU?E(S).
Design
Volume(s):

K100
K30 '48%'
P(PHV) (4850)
T(OHY) 5575
T(PHV) §300
O {Dspn by} R

-

#
¢

e il i
Truck Class %'s Fhaid {19250) £
Truck Class | Seg.1| Seg2| Seg.3 225000 (1753) aA00)

2D 15| 16 0175 m | 5m
3AX 14 16
251+282 07| o8
3-52 1.2 14
DBL-BTM 03| o3

TOTAL 5.1%| _57% " * ’

Spacify Last Count & Forecast Years: “$ar T 21000
*000° 2002 Count

(1875) {21700)

oo, 2013 AnoT w | 27550-

000 2023 AADT m 5150 32850

Notes on the Foracast: ‘

t%{Dt
1. Mainfine volumes were forecasted “m)
using historical traffic count data from

the covarage count stations located in SIS
or adjacent to the project area. 13325

" —
5 |

-

2. Truck classffication is based upon M:,rr‘\ eens
the truck classification of a similar ! " ; [
highway faciity. | .\z iy,

|
ﬁ

3. Design data based upon similar 0
highway faciities which have similar w‘&“\

traffic volumes. s @

4. It is assumed that there will be no
new traffic generators located along this
highway faciiity during the forecast
period. It is also assumed that there will
not ba any significant change in the
land use activity near this project,

1
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DEVELOPMENT SUMMARY AT 100% BUILD-OUT

2014
Generator Description Total Total | Total
Trips in | Trips out| Trips
Business Park 752 752 1504
Apartment 519 519 1038
Residential Condominium and Townhouse 40 40 80
Madical-Dentaf Office Building 30 30 60
Automobile Parts Sales 178 178 356
Hotal 265 265 530
Supermarkst 1409 1409 2818
Specialty Retail Center 1718 1718 3436
High Turnover Sit Down Restaurant 567 567 1134
Fast Food Restaurant with Drive Through Window 443 443 886
Fumiture Store 62 62 124
T Ty
Total 5983 5983 11966

Note: These values have been corrected for linked trips and by pass trips




7-8 a.m. 8 454 67 387 454 67 387
11 a.m.-12 noon 6 510 75 435 510 75 435
12 noon-1 p.m. 3 576 85 491 578 85 491
12 p.m. 7 495 72 423 495 72 423
2-3p.m. 5 518 75 443 518 75 443
3~4 p.m. 2 581 85 496 581 85 496
4-5p.m, 1 638 94 544 638 94 544
56 p.m. 4 570 84 486 570 84 486

“Totais have been adjusted for linked trips
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