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Atkinsrealis.com ]

Nov 30, 2023

Paul Modi, PE

S.M. Engineers, LLC
1939 Lincolnshire Drive
Rochester Hills, Ml 48309

RE: Intersection Analysis, M-36 at Hamburg Rd, Hamburg Twp, Michigan

Dear Mr, Modi;

Per your request Atkins Michigan, Inc. has updated the traffic study, dated May 2022, completed for
evaluating impact of a proposed residential development south of M-38/Hamburg Road intersection
in Hamburg Township. This update cavers the changes in the site plan developed since the
previous version of the study was completed and submitted to MDOT for review.

The junction is a thres-leg stop sign-controlled intersection, located on M-36 approximately 2.75
miles west of US-23 In Hamburg Township, a part of the MDOT University Region. Figure 1 shows
the intersection location.

Figure 1- Site Location

As a part of the original study, Atkins collected peak hour traffic volume data, prepared trip
generation estimates and distributed traffic to the roadway network. Subsequently we conducted
capacity analysis for the existing and proposed conditions. The development has expanded from
the original concept and the revised site plan has the following details:

s  Single-family housing 40 units (seven 4 unit buildings, one 5 unit building, and one 7 unit

building) :
o Proposed 1,395 fi2 office area
¢ Two additional fuel pump stations added to the existing gas station
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i1-36 at Hamburg Rd Intersection Analysis

Additional 2,000 ft? retail area added to existing gas station
Existing Conditions

M-386 s a state trunkline that runs in the east-west direction providing a key connection between
US-23 and the US-127. At the project location, it has a three-leg intersection with M-36 on the east
teg with a 2-lane cross section with a posted speed limit of 45 mph. The north leg is also M-36 with
a 3-lane cross section with a posted spesd limit of 40 mph. Hamburg Road is the westerly leg with a
2-lane cross saction and a posted speed limit of 25 mph.

The M-38 southbound approach and the Hamburg Road eastbound approach have Stop sign
control. The westbound M-36 approach has a free flow movement with a continuous green arrow for
the right turning movement, see Figure 2 below.

Figure 2- Westbound M-36 Approach at Hamburg Rd Intersection

Data Collection

Atkins collected existing weekday intersection turning movement counts on Wednesday May 11,
2022, during the morning (7:00-9:00 am) and afternoon (3:45-5:45 pm) peak hours. The highest
hour period of traffic was observed to be 7:15-8:15 am for morning and 4:30-5:30 pm for the
afternoon. The traffic count data is provided in the Attachment A.
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I-36 at Hamburg Rd Intersection Analysis

Development Details

The existing location is an undeveloped site. The proposed residential development is comprised of
38 units of single-family homes and a community office with an area of 1,395 ft2. The proposed site

plan is included as Attachment B. The development will be connecied to the existing M-36/Hamburg
Rd intersection on the south side as a fourth leg, see Figure 3 balow.

s - S o ¥
Figure 3- Proposed Site Plan and Access Layout

Trip Generation Estimate for the Proposed Development

To evaluate the trip generation potential for a proposed development, an estimate of number of trips
to be gensrated using variables such as land use type, area, number of employees elc.is
conducted. A trip is a single or one-directional vehicle movement with either the origin or the
destination as the study site. Thus a vehicle entering and leaving a site would be recorded as

genarating fwo trips.

The most widely used source for estimating future trips is the Trip Gensralion Manual published
by the Institute of Transportation Engineers (ITE). Trips are estimated by rates or equations
provided in the Trip Generation Manual for the applicable type of iand use. The average trip
generation rates in the Trip Generation Manual represent weighted averages from studies
conducted throughout the United States and Canada.

The number of trips that would be generated by the proposed residential development was
estimated based on TE Land Use type Single-Family Retached Houslng (Code 210) using the
number of dwelling units (38). The number of trips that would be generated by the proposed office
area manufacturing development was estimated based on ITE Land Use type General Office
{Code 710) using the gross floor area (1,395 ft2). The number of trips that would be generated by
the additional fuel pumps and retail area was estimated based on ITE Land Use Convenience

Store/Gas Station (Code 945).
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M-36 at Hamburg Rd Interseciion Analysis

Table 1— |TE Site Generated Peak Hour Traffic Volumes Rates

Land Use Trips Rate in Out
210 Single- AM Peak Hour L.n(T)=0.91 Ln(X}+0.20 26% 74%
Family Housing PM Psak Hour Ln{T)=0.94 Ln{X)+0.34 64% 36%
10 Office AM Peak Hour 1.16/1,000 ft> GFA 83% 17%

PM Peak Haur 1.15/1,000 f2 GFA 17% 83%
845 Convenience AM Peal Hour 10.98/Veh Fueling Stn 50% 50%
Store PM Peak Hour 4.34/Veh Fueling Stn 50% 50%

Based on the rates and equations provided in Table1, future site trips were estimated. These
estimates are based on peak hour of the adjacent street traffic, typically 7-9 am in the morning and
4-6 pm in the afternoon and are provided in Table 2

Table 2 — Estimated Site Generated Peak Hour Traffic Volumes

Land Use Trips Total In Out
210 Single-Family AM Peak Hour 34 9 25
Housing PM Pealk Hour 39 25 14

) AM Peak Hour 4 4 0
710 Office PM Peak Hour 5 1 4
945 Convenignce AM Peak Hour 22 11 11
Store/Gag Stn PM Peak Hour 9 4 5
Total AM peal hour 60 24 36
Total PM Peal Hour 53 30 23

The trip estimate for the Convenience store and gas station was estimated based on the difference
in the trip rate for the Convenience Store/Gas Station {GFA 2-4K) with 8 fueling pumps and 945
Convenience Store/Gas Station (GFA 4-5.5K) with 10 fueling pumps.

Trip Distribution

The directions from which vehicles will approach and depart a site is a function of several variables,
Including the population and employment distribution within the development’s area of influence, the
operational characteristics of the street system, and the ease with which drivers can travel over
various sections of the roadway network without encountering congestion.

The directional distribution of new trips generated by the proposed development was based on the
existing traffic pattern and is summarized in Tabie 3.

Table 3 — Trip Distribution Percentage AM/PM Peak Hours

in Out
Trips From East  From North From West = ToEast To North To West
M-36 M-36 - Hamburg Rd M-36 M-36 Hamburg Rd
AM Peak Hour 32% 56% 12% 58% 34% 7%
PM Peak Hour 60% 33% 7% 28% 60% 12%

The estimate of directional distribution of new trips generated by the proposed development based
on the existing traffic pattern is provided in Table 4.

Table 4 — Trip Distribution Estimate AM/PM Peal Hotirs

In Out
Trips From East  From North From West ToEast  To North To Wast
M-36 M-36 Hamburg Rd M-36 M-36 Hamburg Rd
AM Peak Hour 8 13 3 21 12 3
PM Peak Hour 18 10 2 6 14 3
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M-36 at Hamburg Rd Intersection Analysis

Existing Condition -Level of Service Analysis

Existing peak hour vehicle delays and Levels of Service {LOS) were performed for the un-signalized
three-legged intersection of M-36 and Hamburg Rd using Synchre (Version 11) traffic analysis
software. This analysis was based on the existing, traffic volumes, lane use and traffic control. The
Highway Capacity Manual grade intersections in terms of Level of Service {LOS) from A to F with F
being the worst traffic operation condition.

The directional distribution of new trips generated by the proposed development was based on the
existing traffic pattern.

Table & — Existing Peak Hour Traffic Volumes

" SB M-36 WB-36 EB Hamburg Rd

Condition Lot Right Thia Right Left Thii
Existing AN 377 28 25 204 11 45
Existing PM 260 74 47 566 50 25

The existing traffic control, stop sign for southbound and eastbound movements, in Synchro doesn't
produce correct delay results. Therefore, minor modifications were introduced by making the east-
west legs free and kept the southbound approach Stop sign controlled. The LOS based on existing
conditions is provided in Table 6.

Table 6 — Existing Peak Hour LOS {Delay) Results

- SB M-36 WB-36 EB Hamburg Rd
Condifion Lot Right Thiu Right Coft/ Thiu
Existing AM B (14.2) A (8.5) Frea Free A(7.8)
Existing PM B (12.6) A (8.8} Free Fres A(S.1)

Future Condition — Level of Service Analysis

Future peak hour vehicle delays and Levels of Service (LOS) were performed for the new 4-legged
intersection of M-36 and Hamburg Rd using Synchro (Version 11} traffic aralysis software. This
analysis was based on the future projected traffic volumes, new intersection geometry and traffic
control. The future volumes at the intersection are provided in Table 7.

Table 7 — Future Projected Peak Hour Traffic Volumes

SB M-38 NB Driveway EB Harnburg Rd WB M-36

Volumes —p——r ) Right Left  Thru Right Left Thru Right Lot Thru Right

EXASSIHQ 377 n/a 28 nfa nla nfa 41 45 nla nla 25 204

New 4 13 0 3 12 20 0o o 3 18 0o o
Trips

Total 377 13 28 3 12 21 41 45 3 18 25 204

Engﬂng 260 n/a 74 na nfa nla 50 25 nla nla 47 586

New
Trips 0 10 0 3 14 6 0 0 2 18 0 0

Total 260 10 74 3 14 8 50 25 2 18 47 566

The traffic control used in the existing conditions, two-way stop sign control for east and west legs,
was retained with the new south leg added as stop sign controlled approach. The LOS based on
future geometry and projected traffic volumes is provided in Table 8.
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M-36 at Hamburg Rd Intersection Analysis

Table 8 Future Peak Hour LOS (Delay} Results — Two Way Stop Controf

Approach NB Driveway 5B M-36 EB Hamburg Rd WB M-36
Control Stop Sign Stop Sign Free Free
Movement Left/Thru/Right Left/Thru Right Left Left
AM Peak B (10.5) C (22.9) A (8.6) A(7.9) A(7.4)
PM Peak C (17.3) B (17.3) A (8.9) A(9.4) A{7.3)

In addition to the 2-way stop control, a 4-way stop control scenario was also evaluated. A
channelized istand was assumed to be in place for the westbound right turn movement. The |LOS
based on a 4-Way Stop control is provided in Table 9.

Table 9 — Future Peak Hour LOS (Delay) Results — Four Way Stop Control

NB sSB EB Wi
Approach Driveway M-36 Hamburg Rd M-36
Control Stop Sign Siop Sign Stop Sign Stop Sign Free
Movement  Left/ThrwRight Left/Thru Right Left Left/Thru Right
AM Peak A(9.9) D{30.8) A(8.1) B (11.8) B {10.1) B(12.1)
PM Peak B(11.2) C{228) A(10.0) B (12.0) B (10.1) F {66.6)

Summary

The proposed development will add 80 new trips in the AM pealc and 53 new trips in the PM peak. it
is recommended to update the existing traffic control for the intersection to a Two-Way Stop sign
control with the north and south legs operating with a Stop sign conirol and east and west legs
operating as free movements.

Based on the overall intersection analysis the intersection will continue to operate at LOS B or
better with the reconfigured geometry, 2-way traffic control and addition of the new south leg. The
critical movement, southbouind lefi-furns, will experience a minor degradation from LOS Bto LOS C

during the AM Peak hour.

Should you have any questions or need additional information, pleass contact me at (248) 250 4843

or by email Tanveer.khan@atkinsrealis.com.

Sincerely,

T

Tanveer Khan, PE, PTOE
Senior Project Manager
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Attachment A: Proposed Development Site Plan
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Attachment B: Traffic Volumes
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M-36 @ Hamburg Rd
Tuesday, May 10, 2022

Project: 100079442

Municipality: Mamburg Twp, MI
Weather: Clear
Vehicle Class: All Motorized Vehicles

Notes: Peak Hour Traffic Counts

Morning Peak Period

Hamburg Rd

M-36

28

377

M-38

L P
e 25

Intersection Peak Hour
is Highlighted in YE

O0AM 5
08:15 AM
08:30 AM
08:45 AM
09:00 AM

Peak Hour 377 28 41 | 45 25 204 - 720

PHF 1.19 1.75 0.09-| 1.13 125 | 0.85 0.9

Peak 15X 4 316 16 436 40 20 240 2,108
Average Hour

52 | 162
45 165
80 163




ATKINS : M-36 @ Hamburg Rd
Tuesday, May 10, 2022

‘Mornbiora? Hee SHC-Lavnlii Benup

Project: 100079442 Afternoon Peak Period

Municipality: Hamburg Twp, MI
Weather: Clear
Vehicle Class: All Motorized Vehicles

Notes: Peak Hour Traffic Counts

M-36

74
260

Hamiburg Rd g W36

L 566
o 47

(=

0t

25mb

Tterssetion Peskfiaur

Peak Hour 260 74 50 25 a7 566 1,022
PHF 1.00 0.7 011 | 0.69 0.98 | 110 0.88
Peak 15 X 4 260 76 436 38 48 516 2,108
Average Hour .
03:45 PM 65 10 17 10 7 217
04:00 PM 64 15 " | 16 10 245
04:15 PM 66 17 14 i 11

<OhHEPM j ‘ { |
05:30 PM 6 15 11 7 | 11 218




Attachment B: Synchro Analysis Reports




HCM 2010 TWSC
3001: Humburg Rd & M-36

EXISTING AM CONDITIONS

052312022

Mo iorE Melgi
Confiicting Flow Al 249 0

HCM Lane LOS A
H

496

EX AM PEAK 7:30 am 05/12/2022
Atkins
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HCM 2010 TWSC
3001: Humburg Rd & M-36 EXISTING PM CONDITIONS 06/23/2022

Vo h [
Future Vol, vehth 50 26 47 586 280 74

HCM Lane LOS

H %t

X PM PEAK 4:30 pm 05/12/2022 Synchro 11 Report
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HCM 2010 TWSC
3001: Humburg Rd & M-36

FUTURE 2-WAY STOP AM CONDITIONS

12/01/2023

- 737 646 - 786 739

Timing Plan; AM PEAK
ATKINSREALIS

Synchro 11 Report
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HCM 2010 TWSC

3001: Humburg Rd & M-36 FUTURE 2-WAY STOP PM CONDITIONS

12101/2023

Int Delay, sfveh 5.9

Hi&

0 - 635

HCM Lane LOS

Timing Plan: PM PEAK Synchro 11 Report
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HCM 2010 AWSC
3001: Humburg Rd & M-36

FUTURE 4-WAY STOP AM CONDITIONS

12/01/2023

Ap

4.009

HCM 95th-tile Q

2.814

Tirning Plan: AM PEAK
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HCM 2010 AWSC

3001: Humburg Rd & M-36 FUTURE 4-WAY STOP PM CONDITIONS 1200112023

26% 3% 0% 100% 0%  100%

M
i O5th-Ail

HC eQ 05 07 05 172 46 05

Timing Plan: PM PEAK Synchro 11 Report
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