
















































































APPENDIX A

TRAFFIC COUNTS




Intersection Traffic Volume Report

Count Basics

Version 2013.J4.1

Page 1 0f 13

Start Date: IThursdav, October 1, 2020

[Weekday [Schools in Session

Total Number of Hours Counted: 4

|Non-Holiday |No Special Events

Base Information, Observed (4) Hour and Estimated (24) Hour Volume Summaries

Intersection of: Meridian Mall Drive and Grand River Avenue

Site Information

Count Information

Municipality|Meridian Township Hrs Counted: [7:00 AM-9:00 AM and 4:00 PM-6:00 PM
| 1st Day of Count Thursday, October 1, 2020 Weather
Traffic Control|Traffic Signal AM Peak Period|Thursday, October 1, 2020 Clear, occasional rain
Roadway Names [North Direction |9 Midday Peak Period
North Leg|Meridian Mall Drive PM Peak Period|Thursday, October 1, 2020 Clear, occasional rain
East Leg|Grand River Avenue Calculated Peak Hours
South Leg[Belle Tire/Gas Station Dwy | AmM [8:00-9:00am [ mMD | | PM [5:00-6:00pm
West Leg|Grand River Avenue Peak Hours Selected for Analysis
Special Considerations | AM [8:00-9:00am | MD | PM [5:00-6:00pm
Schools|In Session Daily/Seasonal Adjustment Group
Holidays|None ; Count Expansion Group
Special Events|None Daily/Seasonal Adjustment Factor|1 | Count Expansion Factor[1.000
Special Pedestrians Observed Company Name[TADI, Inc. [ Manual Adj.[1.000
Pre-school children|None Observers AM Peak Period|TSC
Elementry school age children|None Midday Peak Period
Visually impaired (white cane/helper dog){None PM Peak Period|TSC
Elderly/disabled (except wheelchairs)|None Comments|Okemos Public Schools and MSU operating virtually rather than in
Wheelchairs/electric scooters|None person.
Other (describe)] None|None
Observed 4 Hour Volume Summary
OBSERVED 4 Meridian Mall Drive TOTAL ENTERING VOLUME
HOUR VOLUMES PED: 10 612 BIKE: O 5,482
270
250 2 18 0 342
~ 1 L J i
g PED: T o8 i PED: g
c 2 ~ 2310 kN 0
g 2598 + T 46 b a2
<< ~ G 0 FS =
g I ] 0 | 1 & 8
E A - 0 9 North ;<>
& BKE O s ! — 2400 BIKE: 3
© 0 94 1 0 ®
1 n “ T r
142 0 38 1 75
114
PED: 1 256 BIKE: O

Belle Tire/Gas Station Dwy

Total Entering Hourly Volume

o 3,000
g
= 2054
@ £ 2,000 1822
> 3
50
% > 1,000 736 870
= " 0 I] |—| 0 0 0 0 0 0 0 0 0 0 0
6:00 AM  7:00 AM ' 8:00 AM I 9:00 AM I10:00 AM '11:00 AM1 12:00 PM I 1:00 PM ' 2.00PM 3:.00PM 4:.00PM 5:00 PM I 6:00PM 7:00PM 8:00PM 9:00PM '
One-Hour Time Period Start Time
(For example, 6am represents volume from 6am to 7am)
Estimated 24 Hour AADT
ESTIMATED Meridian Mall Drive TOTAL ENTERING VOLUME
24 HOUR AADT 612 5,482
270
250 2 18 0 342
~ 1 L J T
g T 98 - g
= = 2310 2
g &R+ r s 2 2
o G 0 s Z
s N ] i) [ e 8
(3 0 = 0 O North o >
§ 243 1 S
(= 3 )
o < 2307 - = 2400 3
© 94 1 ®
l n “ T r
Daily/Seasonal Factor 1 142 0 38 5 1 75
Count Expansion Factor 1.000 114
Manual Adjustment Factor 1.000 256
Total 24 Hr Expansion Factor  1.000 Belle Tire/Gas Station Dwy.




Intersection Traffic Volume Report

Peak Hour Volume Graphical Summary

Meridian Mall Drive and Grand River Avenue

Count Basics

Page 20f13

Start Date: |Thursdav, October 1, 2020

|Weekday [Schools in Session

Total Number of Hours Counted: 4

|Non-Holiday |No Special Events

All Motor Vehicles

e 'Y 4 Y

AM Peak Hour Summary
AM PEAK HOUR Meridian Mall Drive TOTAL ENTERING VOLUME
8:00-9:00am PED: 1 52 BIKE: O 870
Thursday, October 1, 2020 20
16 0 4 0 32
! 1 L J 1
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s r o4 N 3
3 = G 0 o =
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1 n “ T r
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Midday (MD) Peak Hour Summary
MD PEAK HOUR Meridian Mall Drive TOTAL ENTERING VOLUME
PED: O 0 BIKE: 0 0
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PM Peak Hour Summary
PM PEAK HOUR Meridian Mall Drive TOTAL ENTERING VOLUME
5:00-6:00pm PED: 3 292 BIKE: O 2,054
Thursday, October 1, 2020 128
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ol “oou 1
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Intersection Traffic Volume Report T TR T o —
Total Number of Hours Counted: 4 |Non-HuIidav [No Special Events
Peak Hour Volume Summary
All Motor Vehicles
Meridian Mall Drive and Grand River Avenue - m
i 0 oy P TR
Peak Hour Volumes, Truck Percentages, and PHFs
Thursday, October 1, 2020 7 G >
From North From East From South From West
AM Peak Hour Meridian Mall Drive Grand River Avenue Belle Tire/Gas Station Dwy Grand River Avenue
Start Time JRight | Thru | Left | U-Tn | Total JRight [ Thru | Left [ U-Tn| Total |Right | Thru | Left | U-Tn] Total JRight | Thru | Left | U-Tn | Total | Totals|
|8:00 AM 3 0 1 0 4 4] 111 3 of 118 3 0 2 0 5 5 69 4 0 78] 205
5 [&:15AM 2 of 1 o 3] 2] 1 2 of 115] 4 of 3 o 7l 4 7| 3] of 78] 203
£ [e:30Am 8 of 1 o of 1] 108 4] of 113 s of 2] o 7l 4 el 5| of 70 199
x I8:45 AM 3 of 1 o 4] 4] 1170 s of 126] s of s| o 10l 8 106] 9 of 123] 263|
& Peak Hour Volume 16 0 4 0 20 11 447 14 0] 472 17 0 12 [v) 29 21 307 21 o] 349] 870
S |Rounded Hourly Volume 15 0 5 o] 20] 10/ 445] 15 o] 470] 15 o 10 o] 250 20| 305 20 0] 345 860)
< % Single Unit Trucks 37.5] o0.0] 500/ o0.0] 400] 636/ 04| 214 o00] 25| 176 00| 16.7] o00] 17.2] 48 03| 48| 00| 09 3.2
% Heavy Trucks 62| 00 o0/ oo] s.0f oo 38/ 00| oo 36 00 00 00 o00] o00] o0o0f 36 0.0 0.0} 3.2 3.3
% Trucks (Total) 43.7| 0.0] 50.0) 0.0} 45.0] 63.6/ 43| 21.4| o0.0] 6.1} 176/ 0.0| 16.7| 00] 17.2] 4.8 39| 4.8| 00| 4.0 6.6
Peak Hour Factor (PHF) 0.50, 0.00] 1.00] 0.00] 0.56] 0.69] 0.96| 0.70] 0.00] 0.94] 0.85| 0.00| 0.60] 0.00] 0.72] 0.66] 0.72] 0.58] 0.00] 0.71 0.83|
N/A [ 7 €« >
From North From East From South From West
IMD Peak Hour Meridian Mall Drive Grand River Avenue Belle Tire/Gas Station Dwy Grand River Avenue
« [Start Time Right | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn | Total | Totals
3 [1z00Pm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 0 0
: 12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0f 0| 0 0 0| 0 0
S [12:30PMm 0 0 0 0| 0 0 0| 0 0 0 0 0 0 0| 0| 0 0 0 0 0 0
i 12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g Peak Hour Volume 0 0, 0 0| 0 0 0. 0 0| 0| 0 0| 0| 0| 0 0 0| 0 0| 0 0
S |Rounded Hourly Volume 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0 0 0 0 0 0
< [% Single Unit Trucks 0.0 o0o0f o0of o0o] o0o] ool o0 oo o0o0f oo0f oo 00| 00f 00] o00] 00f o0.] 0.0 o0.0] 0.0 0.0
3 % Heavy Trucks 0.0 0.0, 0.0 0.0 0.0] 0.0 0.0, 0.0/ 0.0 0.0] 0.0 0.0 0.0] 0.0 0.0f 0.0 0.0 0.0] 0.0 0.0 0.0
= % Trucks (Total) 00/ 00| o00f o00f o00] 00| 0.0/ 00] 00 o.0f 00/ 00/ 00 00 o0.0] 00 00/ 0.0 00} 0.0 0.0
Peak Hour Factor (PHF) 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] o0.00] 0.00] 0.00] 0.00] 0.00] o0.00| 0.00| 0.00] 0.00] 0.00/ 0.00] 0.00] 0.00] 0.00 0.00)
Thursday, October 1, 2020 7 = >
From North From East From South From West
jPM Peak Hour Meridian Mall Drive Grand River Avenue Belle Tire/Gas Station Dwy Grand River Avenue
Start Time Right | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn | Total JRight | Thru | Left | U-Tn| Total | Totals
5:00 PM 30 1 1 o] 32 7] 170 8 o] 185 4 0 1 0| 5 7] 231 31 0] 269 491
5[5:15PM 24 0 0 of 24] 11| 200 0 o] 211 8 0 5 0 13] 9] 249 34 of 292] 540
g 5:30 PM 31 0 Pl 0| 33 7 189 2 0] 198 5 0 0, 0| 5| 11 238 30 ol 279| 515
X 5:45 PM 38 0 1 of 39] 15[ 196 4 of 215] 8 0 2 0| 10| 5| 210] 29 0] 244 508|
g_' Peak Hour Volume 123 1 4 0| 128| 40 755 14 0] 809 25 0| 8 0| 33 32 928| 124 0] 1084 2054
s Rounded Hourly Volume 1_25 0 5 0| 130| 40 755! 15 0] 810 25 0| 10 0 35 30| 930f{ 125 0] 1085 2060
Q. % Single Unit Trucks 81 00| oo oo] 7.8] 225 05| o0 o00] 16] 40 o0 o0of o00] 30] o0of o0| 00 00] 00 1.2]
% Heavy Trucks 0.0f 00| 00| 00] o00] 0o o5/ 0ol 00 o5/ 0o oo ool 00 o0 oo o5[ 00 o00] o5 0.4
% Trucks (Total) 8.1 00| o0 oo 78] 225/ 11 ool o0l 21| 40 00l 00 ool 30f 0o o5 00l 0ol o5 1.6
Peak Hour Factor (PHF) 0.81] 0.25] 0.50| 0.00] 0.82] 0.67] 0.94] 0.44] 0.00] 0.94] 0.78] 0.00] 0.40] 0.00] 0.63] 0.73] 0.93] 0.91] 0.00] 0.93] 0.95]
Peak Hour Pedestrian and Bicyclist Volumes
Pedestrians and Bicyclists Crossing <5 Crossing i~ Crossing Crossing T Total
{_ North Approach East Approach i South Approach < West Approach v Ped &
'k QIO Meridian Mall Drive Grand River Avenue Belle Tire/Gas Station Dwy Grand River Avenue Bike
15-Minute Start Time Pedestrian Bicyclist | Total | Pedestrian Bicyclist | Total | Pedestrian Bicyclist | Total | Pedestrian Bicyclist | Total | Volume
I8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
I8:15 AM i 0 1 0 0 0 1 0 1 0 0 0 2
S [s:30AM 0 0 0 0 0 0 0 0 0 0 0 0 0
I8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0
|Total 1 0 1 0 0 0 1 0 1 0 0 0 2
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
g 12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 2 0 2 0 0 0 0 0 0 0 0 0 2
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
S |s30Pm 1 0 1 0 0 0 0 0 0 0 0 0 i
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 3 0 3 0 0 0 0 0 0 0 0 0 3




Intersection Traffic Volume Report

15-Minute Motor Vehicle Data

Meridian Mall Drive and Grand River Avenue

15-Minute Motor Vehicle Data

Count Basics Page 50f 13
Start Date: Thursday, October 1, 2020 _[weekday [schools in Session
Total Number of Hours Counted: 4 ]Nun-HoIidav lNo Special Events

All Motor Vehicles
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v

15-Minute
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€

From East
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>

From West

Time Period

Meridian Mall Drive

Grand River Avenue

Belle Tire/Gas Station Dwy

Grand River Avenue

Start Time Right | Thru | Left

U-Tn

Total |
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Total

|Right | Thru | Left | U-Tn

Total |Right
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Peak Hour All Vehicle Volume Summary

Hourly

From North

€

From East

From South

>

From West

Time Period

Meridian Mall Drive

Grand River Avenue

Belle Tire/Gas Station Dwy

Grand River Avenue

Start Time Right | Thru | Left

U-Tn

Total

Right

Thru

Left

U-Tn

Total

JRight | Thru | Left | U-Tn

Total

Right

Thru

Left

U-Tn

Total

Total

Hourly

Volume|

PHF

AM (8:00 AM 16 0 4

0

20

11

447

14

0

472

17 0 12 0

29|

21

307

21

0

349

870

0.83

MD [12:00 PM 0 0

o

0

0)

0

0

0

0

0|

0 0 0 0

|

0

0

0

0

0

0|

|pm]5:00 PM 123 1

0

128]

40

755

14

0

809

25 0 8 0

33|
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928
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0.95
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Page 90f 13

Schools in Session
[Nu Special Events
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Total

Left | U-Tn

>

[Weekday
INun-Holidav

From West
Grand River Avenue

Right | Thru

Total

Heavy Vehicles (Single-Unit Trucks, Buses & Semi-Trucks)

Thursday, October 1, 2020

Left | U-Tn

0

From South

Total Number of Hours Counted: 4

Count Basics
Start Date:

Belle Tire/Gas Station Dwy

Right | Thru

Total

Left | U-Tn

>

From West
Grand River Avenue

42
12

Right | Thru

Total

0

From South

Belle Tire/Gas Station Dwy
Left | U-Tn

Right | Thru

Total

€«

Left | U-Tn

From East
Grand River Avenue

Right | Thru

82,
29
17

Total

Left | U-Tn

€
From East
Grand River Avenue

47
19

32
Right | Thru

Total

v

Left | U-Tn

From North
Meridian Mall Drive

Right | Thru

37
9|
10

Total

v

From North

Meridian Mall Drive
Left | U-Tn

0

0

34
Right | Thru

7

0

10

[s:00PM
| R
[g30PM
8:45 PM
I§:oo PM
| EFEL]
9:30 PM
9:45 PM

Intersection Traffic Volume Report
15-Minute Heavy Vehicle Data
Meridian Mall Drive and Grand River Avenue

15-Minute Heavy Vehicle Data

Start Time

15-Minute
Time Period
T6:00 AmM
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Peak Hour Heavy Vehicle Volume Summary

Totals

Hourly

Time Period
Start Time
AM |8:00 AM
|MD|12:00 PM
|pms:00 PM




APPENDIX B

SYNCHRO/SIMTRAFFIC ANALYSIS

2021 Background Traffic




HCM 6th TWSC 2021 Background

100: Grand River Avenue & E. Mall Driveway AM Peak Hour
Intersection
Int Delay, siveh 1.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 1> N M4 7 & b
Traffic Vol, veh/h 00 370 27 29916 123 = 25 QS22 5 0 0
Future Vol, veh/h 0 371 27 29 916 23 25 0 22 5 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - 350 - 50 - - - 0 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor TR S T R R 04 04 B Q4T D S B2 2 = 60 6 0 SN 60
Heavy Vehicles, % 4 4 4 6 6 6 17 17 17 45 45 45
Mvmt Flow 0 523 38 31 9714 24 35 0 31 8 0 0
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 561 0 0 1091 1602 281 1298 - -
Stage 1 - - - - - - 542 542 - 1036 - -
Stage 2 - - - - - - 549 1060 - 262 - -
Critical Hdwy - - - 422 - - 784 684 724 84 - -
Critical Hdwy Stg 1 - - - - - - 684 584 - 74 - -
Critical Hdwy Stg 2 - - - - - - 684 584 - 14 - -
Follow-up Hdwy - - - 226 - - 367 417 347 395 - -
Pot Cap-1 Maneuver 0 - - 979 - - 151 90 673 83 0 0
Stage 1 0 - - - - - 456 483 - 18 0 0
Stage 2 0 - - - - - 451 269 - 612 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - - 979 - =7 8T S 6T 3N T - -
Mov Cap-2 Maneuver - - - - - - 147 87 - 77 - -
Stage 1 - - - - - - 456 483 - 18 - -
Stage 2 - - - - - - 437 260 - 584 - -
Approach EB WB NB SB
HCM Control Delay, s 0 0.3 26.5 573
HCM LOS D F

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 232 - - 979 - = il
HCM Lane V/C Ratio 0.281 - - 0.032 - - 0.108
HCM Control Delay (s) 26.5 - - 88 - - 573
HCM Lane LOS D - - A - - F
HCM 95th %tile Q(veh) 1.1 - - 041 - - 03
2518 Meridian Mall Bank TIA Synchro 11 Report
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SimTraffic Performance Report 2021 Background
2021 Background AM Peak Hour

200: Grand River Avenue & W. Mall Driveway Performance by approach

Approach EB WB SB All
Denied Del/Veh (s) 0.3 0.0 0.0 0.1
Total Del/Veh (s) 0.5 1.4 22 1.1
2021 Background SimTraffic Report

TADI-TSC Page 1



Queuing and Blocking Report

2021 Background

2021 Background AM Peak Hour
Intersection: 200: Grand River Avenue & W. Mall Driveway

Movement EB WB WB SB SB

Directions Served L T T R R

Maximum Queue (ft) 27 112 53 59 43

Average Queue (ft) 9 43 20 10 2

95th Queue (ft) 29 99 50 39 15

Link Distance (ft) 106 106 123 123

Upstream Blk Time (%) 0

Queuing Penalty (veh) 2

Storage Bay Dist (ft) 500

Storage Blk Time (%)

Queuing Penalty (veh)

2021 Background SimTraffic Report

TADI-TSC

Page 2



HCM 6th TWSC

100: Grand River Avenue & E. Mall Driveway

2021 Background
PM Peak Hour

Intersection

Int Delay, siveh 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b % 4 F P b

Traffic Vol, veh/h 0 1213 43 14 717 4 8 0 34 5 1 0

Future Vol, veh/h 0 1213 43 14 717 M 8 0 34 5 1 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 350 - 50 - - 0 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9393 g3 O S 04 O S N0 3P 63 TR 6 3 8 25 8 DS 02

Heavy Vehicles, % 1 1 1 2 2 2 3 3 3 8 8

Mvmt Flow 0 1304 46 15 827 44 13 0 54 6 1 0

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All - 0 0 1350 0 0 1771 2228 675 1509 2207 -
Stage 1 - - - - - - 1327 1327 - 857 857 -
Stage 2 - - - - - - 444 901 652 1350 -

Critical Hdwy - - - 414 - - 756 656 696 7.66 6.66 -

Critical Hdwy Stg 1 - - - 6.56 5.56 - 6.66 5.66 -

Critical Hdwy Stg 2 - - - - 6.56 5.56 - 6.66 5.66 -

Follow-up Hdwy - 2.22 - 353 403 333 358 4.08 -

Pot Cap-1 Maneuver 0 - - 506 - - 52 42 394 78 A 0
Stage 1 0 - - - - 162 221 - 306 358 0
Stage 2 0 - - - - - 560 353 - 409 206 0

Platoon blocked, % - -

Mov Cap-1 Maneuver - - - 506 - - 5 41 394 66 40 -

Mov Cap-2 Maneuver - - - - 50 41 - 66 40 -
Stage 1 - - - - - 162 221 - 306 347 -
Stage 2 - - - - 541 342 - 353 206 -

Approach EB WB NB SB

HCM Control Delay, s 0 0.2 38.9 65

HCM LOS E F

Minor. Lane/Major Mvmt NBLn1 EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 171 - - 506 - - 66

HCM Lane V/C Ratio 0.39 - - 0.029 - 0.092

HCM Control Delay (s) 38.9 - - 123 - 65

HCM Lane LOS E - - B - - F

HCM 95th %tile Q(veh) 1.7 - - 01 - - 03

2518 Meridin Mall Bank TIA
TADI-TSC

Synchro 11 Report
Page 1



SimTraffic Performance Report 2021 Background
2021 Background PM Peak Hour

200: Grand River Avenue & W. Mall Driveway Performance by approach

Approach : EB WB SB All
Denied Del/Veh (s) 0.5 0.0 0.0 0.3
Total Del/Veh (s) 1.9 24 2.0 2.0
2021 Background SimTraffic Report

TADI - TSC Page 1



Queuing and Blocking Report

2021 Background

2021 Background PM Peak Hour
Intersection: 200: Grand River Avenue & W. Mall Driveway

Movement EB WB WB SB SB

Directions Served L T T R R

Maximum Queue (ft) 116 96 96 48 5

Average Queue (ft) 53 50 25 9 1

95th Queue (ft) 95 94 65 29 3

Link Distance (ft) 106 106 123 123

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 500

Storage Blk Time (%)

Queuing Penalty (veh)

2021 Background SimTraffic Report

TADI-TSC
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