
MEMO 

DATE: May I , 2017 

TO: Hugh Bogle, P.E. - District One Engineer (Topeka) 

Kansas 
Department of Transportation 

Bureau of Transportation Safety & Technology 

FROM: Sally Mayer, E.I.T. - Traffic Engineering Unit SJM 
RE: US-24, St. Mary's 

Pottawatomie County 

SUB: FINAL Traffic Investigation 

Attached is a FINAL h·affic investigation for US-24, St. Mary's, Pottawatomie Co. If you have any 
questions, please contact me at 785-296-1141 or Sally.Mayer@ks.gov. 

Attachment 
c: Mark Karolevitz, P.E. - Area Five Engineer (Wamego) 

Jaci Vogel, P.E. - District One Maintenance Engineer 
Brian Gower, P.E. - State Traffic Engineer 
Carla Anderson, P.E. - Senior Traffic Engineer 
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TRAFFIC INVESTIGATION 
US-24 
St. Mary's, Pottawatomie County 

INITIATION OF STUDY 

FINAL 

Mark Karolevitz, KDOT District 1 Area Engineer, received a request from the city of St. Mary's to reduce the speed 
limit from 45 mph to 30 mph along US-24 on the east side of town between Custom Wood Products and Maple Hill 

Rd. (the eastern city limit). The city's concern is due to the amount of traffic coming off of Fitzsimmons St., which 

serves as access to Custom Wood Products and several other businesses. In response, the Traffic Engineering Unit 

conducted a traffic study at this location. The results of this study and any recommendations are provided in the 

report below. 

ROADWAY CHARACTERISTICS 

);> US-24 from Grand Ave. to Garrett Dr., 0.41 mi. east of the St. Mary's city limit, is a 2-lane undivided 

highway with 3-ft. paved shoulders. 

);> From Grand Ave. west, the roadway is a 2-lane arterial with curb and gutter. 

);> The St. Mary's eastern city limit is at Maple Hill Rd. 

);> Eastbound auxiliary lanes are present between the east access to Custom Wood Products and the east 

access to Short Stop gas station/convenience store to accommodate entering and exiting traffic to/from 
several commercial businesses along this section. 

);> Current posted speed limit is 30 mph west of Custom Wood Products east entrance. 

);> Current posted speed between Custom Wood Products east entrance and approx. 850 ft. east of Desmet Rd. 

is 45 mph. 

);> Traveling east out of St. Mary's the posted speed changes to 65 mph beginning at approx. 850 ft. east of 
Desmet Rd. 

);> AADT east of the St. Mary's city limit is 5110 VPD. 

);> AADT between Maple Hill Rd. (the eastern city limit) and Grand Ave. is 6140 VPD. 



TRAFFIC INVESTIGATION 
US-24 
St. Mary's, Pottawatomie County 

FINAL 

SPEED DATA 

A speed limit is intended to assign a reasonable and safe speed along a section of roadway based upon an 
engineering study. Understanding that most motorists can be relied upon to drive in a reasonable manner, traffic 
laws that reflect the behavior of the majority of motorists have been found to be successful, while those that 
arbitrarily restrict most motorists seldom bring about the desired result. It is a common misconception that lower 
speed limits wi ll result in lower traffic speeds, fewer crashes, and increased safety. ln actuality, the potential for 
crashes is more a function of speed differential in the traffic system than of absolute speed. The purpose of a speed 
study is to identify the speed at which the speed variation will be least. 

All states and most agencies use the 851
h percentile speed of off-peak, freely flowing traffic as the principle factor in 

establishing speed limits. The 851
h percentile speed is the speed at which 85 percent of the traffic travels at or below 

and generally indicates the safest operating speed for motorists based on roadway conditions. Other factors that are 
considered include crash history, roadway geometry, parking, presence of pedestrians, curves, adjacent development 
and engineering judgment. Application of this practice results in realistic speed limits, increased compliance and 
respect for all regulatory signing, minimized antagonism toward law enforcement that results from the pen;eption of 
"speed traps," and most importantly safety. On the contrary, unrealistic speed limits (either too high or too low) 
make the behavior of the maj01ity unlawful, maximize antagonism toward law enforcement, create a negative image 
for the community, and increase the potential for crashes. The results of the speed study conducted along US-24 on 
the east side of St. Mary's are summarized below. 

Percent in 
Median 85'11 Existing Recommended 

Location Direction Date of Pace Percentile Posted Speed Posted Speed 
Pace 

(mph) Speed (mph) (mph) (mph) 

US-24@ 
E/W 2/28/20 17 93.3 24 26.5 30 30 

2"d St. 

US-24@ 
EB only 2/28/2017 88.7 24 26.l 30 30 

2"d St. 

US-24 @ 
WB only 2128/2017 98 24 26.6 30 30 

2"ct St. 

US-24 @ 
E Access 

E/W 2128/2017 57.4 34 41.8 45 40 
to Short 

Stop 

US-24@ 
E Access 

EB only 2/28/2017 74.5 39 43.3 45 40 
to Short 

Stop 

US-24 @ 

E Access 
WB only 2/28/2017 73.1 

to Short 
32 37 45 40 

Stop 

US-24 @ 
Desmet 

(Access to E/W 2/28/2017 69.4 42 47.1 45 45 
Santa Cruz 

Plaza) 



TRAFFIC INVESTIGATION 
US-24 
St. Mary's, Pottawatomie County 

CRASH HISTORY 

FINAL 

A crash analysis was conducted along US-24 from 2"d St. to Garrett Dr. All reported crashes resulting in fatality, 
injury, or property damage in an amount greater than $1000 are included in the analysis. A crash diagram is 
provided at the end of this report. Along this section, a total of 23 crashes were reported, of which 4 were animal 
related. Animal related crashes are not included in the diagram. 

Of the remaining 19 crashes, 5 occurred between Maple Hill Rd. and Garrett Dr., the section of the roadway outside 
the city limit. The calculated crash rate for this 0.41 mile rural section is 1.63 crashes per million vehicle miles 
(mvm), slightly above the statewide average of 1.413 crashes per mvm for rural, 2-lane, undivided highways, but 
below the critical crash rate of 2.91 crashes per mvm. Four crashes occurred at Maple Hill Rd. - 3 rear-end (2 
westbound, 1 eastbound (weather related)), and one angle crash in which a vehicle turning west from northbound 
Maple Hill Rd. struck a vehicle westbound on US-24. The remaining crash was an angle crash at Desmet Ln. One 
rear-end crash at Maple Hill Rd. resulted in injury. 

Fourteen crashes occurred between 2"d St. and Maple Hill Rd., the portion of the study section within the city limit. 
The calculated crash rate for this 0.63 mile urban section is 2.29 crashes per mvm, slightly above the statewide 
average of 2.200 crashes per mvm for 2-lane, undivided, urban roadways, but below the critical crash rate of 3.46 
crashes per mvm. Eleven of the crashes were rear-end collisions- 8 westbound and 3 eastbound. All of the 
westbound rear-end crashes were related to vehicles that had slowed or stopped to make left turns onto side streets, 
accesses to businesses, or driveways on the south side of the roadway. Four resulted in injuries. Two of the 
eastbound rear-end crashes were also related to left turns, and one was related to a vehicle that slowed to make a 
right turn into a business on the south side of the road. One crash involved a vehicle backing from a driveway and 
striking a pedestrian, and the remaining two involved collisions with fixed objects. A pattern of left turn-related 
crashes at the various side streets, commercial accesses, and driveways between Maple Hill Rd. and !st St. appears 
to exist. 

RECOMMENDATION 

Based on results of the speed study and crash analysis performed at the study location, the KDOT Traffic 
Engineering Unit recommends the following: 

~ Reduce the speed limit from 45 mph to 40 mph for the section between the Custom Wood Products east 

access and Maple Hill Rd. 
o Replace existing 45 mph R2- l with 40 mph R2- l at Custom Wood Products east access for 

eastbound traffic. 
o Install 40 mph R2-1 for westbound traffic and 45 mph R2-l for eastbound traffic at Maple Hill 

Rd. (eastern city limit). A sketch of sign placement is provided at the end of this report. 

}:> To address the rear-end crashes along the corridor, the city may consider pursuing a left tum lane project 
covering US-24 from Grand Ave. to Maple Hill Rd. If interested, the city may be able to compete for 
geometric improvement funds (FYl9-20) through the Bureau of Local Projects, ifthe city submits an 
application quickly. 



CITY: SI. Mary's 
OBSERVER: JC 
DATE: February 28, 2017 

SPEED 
18 
19 

FREQUENCY 
3 
2 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGINEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 30 mph 
DIRECTION: Combined WB & EB 

LOCATION: US-24 @2nd St. 
TIME START: 11 :17 AM 
TIME END: 11 :30 AM 

PERCENTAGE BREAKDOWN 

ACUM TOTAL 
3 
5 

ACUM % 
2.9 
4.8 

0 5 10 15 20 

f.----~ · .............. .. 
96 •• *•·~··· .....•• ~ : : : : : :2e·::::::::: :Et ::::::::: :;o~::::::::: 9s.l ::: :f.------' ........ :::::::::::::::::: ~:::::: 

30 
31 
32 

AVERAGE SPEED= 24. 
50th PERCENTILE = 23.4 
85th PERCENTILE = 26.5 
90th PERCENTILE = 27.5 
95th PERCENTILE = 28.5 

1 
0 

103 
103 
104 

PACE= 20 - 29 
VEHICLES IN PACE = 97 
% tN PACE= 93.3 
% BELOW PACE = 4.8 
% ABOVE PACE= 1.9 

99.0 
99.0 
100.0 

SAMPLE VARIANCE= 7.7377707 
STANDARD DEVIATION = 2.7816849 
RANGE 1*S = 75. 
RANGE 2*S = 98.07692 
RANGE 3*S = 100. 

25 



CITY: St. Mary's 
OBSERVER: JC 
DATE: Februray 28, 2017 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGI NEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 30 mph 
DIRECTION: EASTBOUND ONLY! 

LOCATION: US-24@ 2nd St. 
TIME START: 11 :17 AM 
TIME END: 11 :30 AM 

PERCENTAGE BREAKDOWN 

SPEED 
18 
19 

FREQUENCY 
3 
2 

ACUM TOTAL 
3 
5 

ACUM % 
5.7 
9.4 

0 5 10 15 20 
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30 
31 
32 

AVERAGE SPEED= 23.7 
50th PERCENTILE = 23.3 
85th PERCENTILE = 26.1 
90th PERCENTILE = 27.9 
95th PERCENTILE = 28.6 

0 
0 

52 
52 
53 

PACE= 20 - 29 
VEHICLES IN PACE = 47 
% IN PACE= 88.7 
% BELOW PACE= 9.4 
% ABOVE PACE = 1.9 

98.1 
98.1 
100.0 

SAMPLE VARIANCE = 9.298984 
STANDARD DEVIATION = 3.0494236 
RANGE 1*S = 73.58491 
RANGE 2*S = 98.11321 
RANGE 3*S = 100. 

25 



CITY: St. Mary's 
OBSERVER: JC 
DATE: February 28, 2017 

SPEED FREQUENCY 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGINEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 30 mph 
DIRECTION: WESTBOUND ONLY! 

ACUM TOTAL ACUM% 

0 

LOCATION : US-24@ 2nd St. 
TIME START: 11 :17 AM 
TIME END: 11 :30 AM 

PERCENTAGE BREAKDOWN 

5 10 15 20 
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AVERAGE SPEED = 24.3 
50th PERCENTILE = 23.9 
85th PERCENTILE = 26.6 
90th PERCENTILE = 27.3 
95th PERCENTILE = 28.2 

51 100.0 

PACE = 20 - 29 SAMPLE VARIANCE = 6.0596078 
VEHICLES IN PACE = 50 STANDARD DEVIATION = 2.4616271 
% IN PACE= 98. RANGE 1*S = 68.62746 
% BELOW PACE = . RANGE 2*S = 98.03922 
% ABOVE PACE = 2. RANGE 3*S = 100. 

25 



CITY: St. Mary's 
OBSERVER: jc 
DATE: February 28, 2017 

SPEED FREQUENCY 
23 1 
24 
25 
26 5 
27 1 
28 5 
29 2 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATI ON 
BUREAU OF TRAFFIC ENGINEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 45 mph 
DIRECTION: Combined WB & EB 

ACUM TOTAL ACUM% 
1 0.8 
2 1.6 
3 2.5 
8 6.6 
9 7.4 
14 11.5 
16 13.1 

0 

LOCATION: US-24@ East Access to Short Stop 
TIME START: 11:38 AM 
TIME END: 12:00 PM 

PERCENTAGE BREAKDOWN 

5 10 15 20 
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40 8 94 77.0 
41 3 97 79.5 

25 

------------------------------------------------------------------------ -----------------------------------------------42 8 105 86.1 
43 6 111 91.0 
44 3 114 93.4 
45 4 118 96.7 
46 0 118 96.7 
47 0 118 96.7 
48 119 97.5 
49 1 120 98.4 
50 2 122 100.0 

AVERAGE SPEED = 35.8 PACE= 30- 39 SAMPLE VARIANCE= 34.9755453 
50th PERCENTILE = 35.3 VEHICLES IN PACE = 70 STANDARD DEVIATION= 5.9140126 
85th PERCENTILE = 41 .8 % IN PACE = 57.4 RANGE 1*S = 66.39344 
90th PERCENTILE = 42.8 % BELOW PACE= 13.1 RANGE 2*S = 95.90164 
95th PERCENTILE = 44.5 % ABOVE PACE = 29.5 RANGE 3*S = 100. 



CITY: St. Mary's 
OBSERVER: JC 
DATE: February 28, 2017 

SPEED FREQUENCY 
27 
28 
29 0 
30 2 
31 1 
32 0 
33 0 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGINEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 45 mph 
DIRECTION: EASTBOUND ONLY! 

ACUM TOTAL ACUM% 
1 1.8 
2 3.6 
2 3.6 
4 7.3 
5 9.1 
5 9.1 
5 9.1 

0 

LOCATION: US-24@ East Access to Short Stop 
TIME START: 11:38AM 
TIME END: 12:00 PM 

PERCENT AGE BREAKDOWN 

5 10 15 20 
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45 2 51 92.7 
46 0 51 92.7 
47 0 51 92.7 
48 52 94.5 
49 53 96.4 
50 2 55 100.0 

AVERAGE SPEED = 39.5 PACE= 34 - 43 SAMPLE VARIANCE = 25.2538721 
50th PERCENTILE = 39.3 VEHICLES IN PACE= 41 STANDARD DEVIATION= 5.0253231 
85th PERCENTILE = 43.3 % IN PACE= 74.5 RANGE 1*S = 80. 
90th PERCENTILE = 44.3 % BELOW PACE = 9.1 RANGE 2*S = 92.72727 
95th PERCENTILE = 48.3 % ABOVE PACE= 16.4 RANGE 3*S = 100. 



CITY: St. Mary's 
OBSERVER: JC 
DATE: February 28, 2017 

SPEED 
23 
24 
25 
26 
27 

FREQUENCY 

5 
0 

SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGINEERING 

COUNTY: Pottawatomie 
SPEED LIMIT: 45 mph 
DIRECTION: WESTBOUND ONY! 

ACUM TOTAL ACUM % 
1 1.5 
2 3.0 
3 4.5 
8 11 .9 
8 11.9 

0 

LOCATION: US-24@ East Access to Short Stop 
TIME START: 11 :38 AM 
TIME END: 12:00 PM 

PERCENTAGE BREAKDOWN 

5 10 15 20 
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38 2 59 88.1 
39 60 89.6 
40 3 63 94.0 
41 0 63 94.0 
42 64 95.5 
43 1 65 97.0 
44 0 65 97.0 
45 2 67 100.0 

AVERAGE SPEED = 32.9 PACE = 28 - 37 SAMPLE VARIANCE= 23.4816825 
50th PERCENTILE= 31 .7 VEHICLES IN PACE = 49 STANDARD DEVIATION= 4.8457902 
85th PERCENTILE = 37. % IN PACE= 73.1 RANGE 1*S = 73.13432 
90th PERCENTILE = 39.1 % BELOW PACE = 11.9 RANGE 2*S = 95.52238 
95th PERCENTILE = 41 .7 % ABOVE PACE= 14.9 RANGE 3*S = 100. 
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SPEED STUDY 

KANSAS DEPARTMENT OF TRANSPORTATION 
BUREAU OF TRAFFIC ENGINEERING 

CITY: St. Mary's 
OBSERVER: JC 

COUNTY: Pottawatomie 
SPEED LIMIT: 45 mph 

LOCATION: US-24@ Desmet St. (Access to Santa Cruz Plaza) 
TIME START: 12:03 PM 

DATE: February 28, 2017 DIRECTION: Westbound & Eastbound TIME END: 12:31 PM 

PERCENTAGE BREAKDOWN 

SPEED FREQUENCY ACUM TOTAL ACUM % 
30 1 1 0.9 0 5 10 15 20 
31 1 2 1.8 
32 3 2.7 
33 6 9 8.1 
34 2 11 9.9 
35 3 14 12.6 
36 2 16 14.4 
37 17 15.3 
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48 5 99 89.2 
49 
50 
51 
52 
53 

AVERAGE SPEED= 42. 
50th PERCENTILE = 41. 7 
85th PERCENTILE = 47.1 
9oth PERCENTILE = 48.2 
95th PERCENTILE = 50.5 

4 
2 

4 

103 
105 
106 
110 
111 

92.8 
94.6 
95.5 
99.1 
100.0 

PACE= 38 - 47 
VEHICLES IN PACE = 77 
% IN PACE = 69.4 
% BELOW PACE = 15.3 
% ABOVE PACE= 15.3 

SAMPLE VARIANCE= 25.9544636 
STANDARD DEVIATION= 5.0945523 
RANGE 1*S = 70.27027 
RANGE 2*S = 97.2973 
RANGE 3*S = 100. 

25 



1/1712014 (11:20) Dry (Daylight)M , 

14A002 

_ , 912312013 (16:03) Dry (Daylight) M 
13A023 

b @-- , 811 312013 (1 1:25) Dry (Daylight) M.C 

~ 
15A015 

- 1011612014 (16:08) Drv (Daylight) M 
14A032 

~212013 (23 37) Dry (Dark, ltg) D 

Crashes by Year 
2013 - 6 
2014 - 4 
2015 - 5 
2016 - 4 

I 
2013005348 

<D-- 1113012014 (13:55) Dry (Daylight) M 

...----- 2014-3412 

2nd St - Maple Hill Rd 
Length: 0.63 miles 

AADT: 6643 VPD (weighted) 
No. Crashes: 14 

Crash Rate: 2.29/mvm 
Statewide Avg.: 2.200/mvm 

Critical Crash Rate: 3.46/mvm 
G)- 91312015 (14:1 5) Dry (Daylight) C 

- 15A023 

<D-- 911912013 (8:50) Dry (Daylight) C,M 

13A020 

I 912312015 (19:27) Dry (Dark, Ltg) 
• 15A025 

l US-24 
City of St. Mary's 
Pottawatomie County 

Maple Hi ll Rd - Garrett St 
Length : 0.41 miles 
AADT: 5110VPD 

No. Crashes: 5 
Crash Rate: 1.63/mvm 

Statewide Avg.: 1.413/mvm 
Critical Crash Rate: 2.91/mvm :::: 61512016 (8 58) Dry (Daylight) M 

"' 0 
~ 

16A021 \ 

0-3/ 10/2016 (3:39) Dry (Dark, No Ltg) M,A 

\ 

2016-06 18 ) Dry (Daylight) M 
311412014 (17:45 

(D- • 14A008 _
23

) Dry (Daylight) M 

l 31112015 (17. - -
- 15A006 

• /1~~.§.J!1[.?.71_·23~)~D~ry:(~Da~rk~ . .::Lt2a-,_,)L"-, I 
;a 

811812013 (8:00) Dry (Daylight) M 

Blue = left-turn related 

Red = right-turn related 

DRIVER ACTION 

13A017 

A. Illegal or Unsafe Speed M. Careless - Inattention 
B. Impeding Traffic N. Avoid Vehicle, Object, Ped. 
C. Following Too Close 0. Improper Lane Change 
D. Improper Overtaking P. Ill or Med. Condit. 
E. Improper Turn Q. Brakes Failed 
F. Improper Start, Stop, Park R. Alcohol Related 
G. Traf. Control Viol'n. Lights S. Unknown Reason 
H. Traf. Control Viol'n. Signs T. Hit & Run 
J. Fail to Yield RJW U. Vision Obstructed 
K. Drove Left of Center by Other Vehicles 
L. No or Improper Signal ·and/or Sun 

61712015 (23:43) Dry (Dark, No ltg) M,A,DI] 

2015-1516 

COLLISION DIAGRAM 
KANSAS DEPT. OF TRANSPORTATION 

BUREAU OF TRANSPORTATION SAFETY 
& TECHNOLOGY 

US-24 east side of 
St. Mary's, Pottawatomie Co. 

COUNTY: Pottawatomie DATE: 3/27/2017 
COMPLETED BY: Sally Mayer 
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