AVON ROAD,
DEQUINDRE ROAD TO 23 MILE ROAD
EARLY PRELIMINARY ENGINEERING STUDY
PREPARED ON BEHALF OF:
ROAD COMMISSION FOR OAKLAND COUNTY
CITY OF ROCHESTER HILLS
CITY OF ROCHESTER
MACOMB COUNTY DEPARTMENT OF ROADS
CHARTER TOWNSHIP OF SHELBY
SEPTEMBER 2020

Avon Road Preliminary Engineering Study

TABLE OF CONTENTS
1.0 INTRODUCTION & LOCATION......................................... 4
2.0

EXISTING CONDITIONS................................................... 5

TRANSPORTATION NETWORK ........................................................................................ 5
SITE AND ENVIRONMENTAL ............................................................................................ 6
CLINTON RIVER ........................................................................................................................ 6
FLOODPLAIN AND FLOODWAY.........................................................................................7
WETLANDS ................................................................................................................................ 8
THREATENED AND ENDANGERED SPECIES ................................................................ 8
SITE CONTAMINATION .......................................................................................................... 9
PUBLIC PARKS AND TRAILS ............................................................................................... 9
HISTORICAL ......................................................................................................................... 11
ROCHESTER HILLS HISTORIC DISTRICT COMMISSION ........................................... 12
UTILITIES .............................................................................................................................. 13
GREAT LAKES WATER AUTHORITY (GLWA).............................................................. 13
OAKLAND COUNTY WATER RESOURCES COMMISSION (OCWRC) .................. 14
CITY OF ROCHESTER ............................................................................................................ 14
CITY OF ROCHESTER HILLS ............................................................................................... 14
DETROIT EDISON (DTE) ....................................................................................................... 15
ITC ................................................................................................................................................. 16
AT&T ............................................................................................................................................ 16
CONSUMERS ENERGY .......................................................................................................... 16
OTHER ......................................................................................................................................... 17

3.0

TRAFFIC INFORMATION & SAFETY ANALYSIS .......18

TRAFFIC INFORMATION ...................................................................................................18
SAFETY ANALYSIS .............................................................................................................19
INTERSECTION CRASH ANALYSIS................................................................................... 19

4.0

ALTERNATIVES EVALUATED ....................................... 21

PRELIMINARY ALTERNATIVES ....................................................................................... 21
EXISTING CONDITIONS / NO BUILD................................................................................ 21
2

Avon Road Preliminary Engineering Study
EXTENDED TURN LANES WITH MODIFIED SIGNALS ............................................... 21
THREE LANE ROADWAY WITH MODIFIED SIGNALS ............................................... 21
FIVE LANE ROADWAY WITH MODIFIED SIGNALS.................................................... 21
TWO LANE ROADWAY WITH SINGLE-LANE ROUNDABOUTS ........................... 22
THREE LANE ROADWAY WITH MULTI-LANE ROUNDABOUTS .......................... 22
DIVIDED TWO LANE ROADWAY WITH ROUNDABOUTS ...................................... 23
ALTERNATIVES SELECTED FOR ANALYSIS ............................................................... 23
TRAFFIC ANALYSIS ..........................................................................................................24
2018 OPERATIONS ................................................................................................................ 25
2040 TRAFFIC PROJECTIONS .......................................................................................... 27
2040 OPERATIONS ............................................................................................................... 28

5.0

BENEFIT AND COST EVALUATION........................... 30

6.0

STAKEHOLDER COLLABORATION ............................. 31

7.0

PREFERRED CONCEPT ................................................. 32

ROADWAY .......................................................................................................................... 32
BRIDGE OVER THE CLINTON RIVER............................................................................. 33
NON-MOTORIZED .............................................................................................................34
RIGHT-OF-WAY .................................................................................................................34
SCHEDULE........................................................................................................................... 36
CONSTRUCTION STAGING .............................................................................................. 36
OPINION OF CONSTRUCTION COST ............................................................................ 36

3

Avon Road Preliminary Engineering Study

1.0 Introduction & Location
Avon Road, Dequindre Road and 23 Mile Road are crucial routes in the regional transportation
network. Situated near the border between Oakland County and Macomb County, the area is rich in
history, environmental features, outdoor recreation, and community gathering. The Avon Road Bridge
over the Clinton River is one of the few crossings of the Clinton River within Rochester Hills and
Shelby Charter Township that provides vehicular access to M-59. Existing topography, environmental
constraints, and historic land has limited the opportunity to improve vehicular capacity by adding lanes.
These site restrictions, plus traffic volume growth have resulted in significant vehicular delays along
Avon Road, bounded by the intersections at Dequindre Road and at 23 Mile Road.
The RCOC’s planned
replacement of the Avon
Road Bridge over the
Clinton River and Avon
Road / Dequindre Road
intersection starting in late
2021, plus a proposed
Great
Lakes
Water
Authority (GLWA) 96
inch
water
main
installation provides an
opportunity to address
road capacity deficiencies.
Plus, the pending projects
allow for the installation
of pedestrian facilities,
which currently do not
exist for large portions
along Avon Road, despite
the high volume of FIGURE 1-1: STUDY AREA
pedestrians visiting the Yates Cider Mill and neighboring parks. The following corridor study
investigates proposed concepts and their potential impacts to natural and human-made features.
As identified by the project stakeholders, the preferred concept will strive to meet the following
goals:
•
•
•
•

Improve traffic flow
Improve vehicular and pedestrian safety and connectivity
Preserve the historical, business, recreational, and environmental context of the
area
Replace the bridge over Clinton River
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2.0 Existing Conditions
TRANSPORTATION NETWORK
Avon Road, Dequindre Road, and 23 Mile Road are on the National Highway System (NHS). Avon
Road, between the intersection at Dequindre Road to the west and 23 Mile Road to the east, is a twolane roadway with a posted speed limit of 45 mph. The approximately 1,070’ segment of road is an
asphalt surface with paved shoulders and lane widths that vary between 11’ to 12’. Prominent adjacent
properties include Yates Park on the north side of the road and the Yates Cider Mill on the south side
of the road. The bridge over the Clinton River is located adjacent to the Avon and Dequindre (West)
Road intersection. The existing box beam bridge has a posted load limit, and the 2019 MDOT Bridge
Inspection Report revealed four broken strands within one of the beams. See Appendix. There is
sidewalk only along the north side of 23 Mile Road and along the east side of Dequindre Road, north
of 23 Mile Road. There are no designated on-street or off-street bicycle facilities.
The intersection of Dequindre
Road and Avon Road is a threelegged
intersection
in
the
southwest portion of the study
area. At this intersection, the
northeast bound (NEB) Avon
Road approach has a posted 40
mph speed limit and there is an
auxiliary right turn lane. The
northwest
bound
(NWB)
Dequindre Road approach has a
posted 45 mph speed limit and
widens to provide short storage
lanes for both left and right turns.
The southwest-bound (SWB)
Avon Road approach has a shared
through and left-turn lane. The
signalized intersection is a diagonal
span that operates under SCATS
signal control. The observed cycle FIGURE 2-1: PM QUEUEING ALONG AVON ROAD
length during the AM and PM peak
periods was 130 seconds. During the AM peak hour, substantial vehicle delay was observed on the
SWB approach with queue spillback beyond 23 Mile Road. The delay is attributed to heavy SWB
approach volumes approximately evenly split between through and left turn movements, significant
opposing through movements, and no dedicated left turn lane to allow for turn storage. During the
PM peak hour, lengthy queues were observed on both the NWB and NEB approaches.
The intersection of Dequindre Road and 23 Mile Road is a three-legged intersection in the northeast
portion of the study area. At this intersection, the NEB Avon Road approach has a through lane and
an auxiliary right turn lane. The WB 23 Mile Road approach is posted 45 mph and has both a right
and left turn lane with nearly 600’ of storage. The SB Dequindre Road approach has a through lane
and a dedicated left-turn lane. The signalized intersection is a diagonal span that operates under SCATS
5
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signal control. The observed cycle length during the AM and PM peak periods was 130 seconds.
During the AM peak hour, substantial vehicle delay was observed on the SB approach, with vehicles
sometimes unable to enter the intersection due to queue spillback from the Avon Road intersection.
During the PM peak hour, a substantial queue was witnessed on the NEB approach which is attributed
to the capacity of a single through lane not meeting the substantial vehicle demand.

SITE AND ENVIRONMENTAL
CLINTON RIVER
The Clinton River is the primary environmental feature in the study area. The Clinton River Watershed
drains 760 square miles extending into the counties of Macomb, Oakland, Lapeer and St. Clair. While
portions of the river see heavy recreational use, the river is not designated as a registered national ‘wild
and scenic’, ‘natural’, or ‘commercially navigable’. There is a short section of the Clinton River near its
outlet into Lake St. Clair that does have the ‘commercially navigable’ designation.
Since the last period of glaciation, the Clinton River has eroded a deep valley in the study area. In the
mid 1800s, the river’s shape was altered as portions of the Clinton-Kalamazoo Canal and a saw mill
with a dam were constructed. The saw mill ultimately became the Yates Cider Mill, with a mill race, a
working water wheel, and turbine. These alterations shaped land use for recreation and influenced
the road alignments and created steep grades (7%) along Avon and Dequindre Roads. The altered
river course led to high velocities and side bank erosion. Just upstream of the Avon Road Bridge, the
river makes a sharp jog to the east. This sharp jog, in combination with an apparent undersized
bridge width has led to scour at the bridge. An “unstable” scour rating of 3 (out of a possible 10) was
noted from the April 2019 bridge inspections. Side bank erosion is evident in the vicinity of the
bridge and 400’ downstream where the river turns 90 degrees to the northeast. See the figure below.

FIGURE 2-2: CLINTON RIVER CROSSING AVON ROAD, LOOKING SOUTHEAST
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The Michigan Department of Natural Resources (MDNR) in cooperation with the Clinton River
Watershed Council (CRWC) is planning a river bank restoration project south of the Avon Road
crossing, adjacent to the Yates Trail. In addition, the MDNR and CRWC are pursuing grant
applications to improve the Clinton River north of the Avon Road Bridge, adjacent to Yates Park,
beginning at the dam. Improvements might include river alignment shifts near Avon Road, removal of
abandoned bridge abutments near the dam, floodplain modifications, kayak launches, and parking lot
modifications / resurfacing.

FLOODPLAIN AND FLOODWAY
The valley surrounding the Clinton River is designated as a FEMA Special Flood Hazard Area. The
area surrounding the Clinton River is designated by FEMA as a Regulatory Floodway and is bounded
by the 100-Year Floodplain on either side. See the figure below. Avon Road resides within the
Regulatory Floodway or 100-Year Floodplain from just west of the bridge over the Clinton River to
just west of the Yates Cider Mill. The 23 Mile/ Dequindre intersection and Dequindre Road north of
23 Mile Road do not reside within the Regulatory Floodway or 100-Year Floodplain. Dequindre Road
south of Avon Road is located within the Regulatory Floodway or 100-Year Floodplain for
approximately 425’ south of the intersection with Avon Road.

FIGURE 2-3: FEMA FLOODPLAIN MAP
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Each proposed alternative for the intersection of Avon Road at Dequindre Rd will place fill within the
Regulatory Floodway and 100-Year Floodplain. The FEMA map for this area was last updated in
2006. In a September 2019 site meeting with the Michigan Department of Environment, Great Lakes,
and Energy (EGLE), EGLE indicated that placing fill within the FEMA Special Flood Hazard Area
would not require remapping this portion of the Clinton River floodplain. However, fill within the
floodplain would require a compensating cut to offset floodway or floodplain fill. See Appendix H for
the FEMA floodplain map.

WETLANDS
According the U.S. Fish and Wildlife Services National Wetlands Inventory, the existing wetlands in
the project area are classified as Freshwater Forested / Shrub wetland. The wetlands are generally
found around the Yates Cider Mill Race and on the north side of the Clinton River.
OHM Advisors performed a wetland delineation and a detailed on-site investigation in August of 2019
in the Avon Road / Dequindre Road intersection area only. The investigation revealed Scrub/Shrub
wetlands adjacent to the banks of the Clinton River and in the NW quadrant of the intersection. An
Emergent wetland was found in the SW quadrant. See Appendix H.

THREATENED AND ENDANGERED SPECIES
The Clinton River and surrounding wetland provide habitat for a wide variety of life, which has the
potential to include multiple vulnerable species. A preliminary U.S. Fish and Wildlife Service search
listed the potential for the following threatened and endangered species within the study area:
•
•
•
•
•
•
•

Indiana Bat (Myotis Sodalis)
Northern Long-Eared Bat (Myotis Septentrionalis)
Rayed Bean (Villosa Fabalis)
American Burying Beetle (Nicrophorus Americanus)
Red Knot (Calidris Canutus Rufa)
Eastern Massasauga Rattlesnake (Sistrurus Catenatus)
Snuffbox Mussel (Epioblasma Triquetra)

Most of the above species are unlikely impacted by a proposed project, impacts can be avoided, or
impacts can be mitigated. However, due to potential construction schedule implications, a review
process for the presence of state or federally protected mussels was performed. A review of the state
database (dated 9/5/2018) indicates the potential presence of state protected mussels in the Clinton
River within the project area and the potential presence of federally protected mussels approximately
1 – 1.5 miles downstream of the project area. See Appendix H. In April of 2019, the RCOC confirmed
with the MDNR and USFWS that no federal mussels are known to be in the project area. Regarding
state protected mussels, the MDNR decided it was prudent to refresh a mussel survey that they
completed in 2004, even though it did not find any state-listed mussels at the Avon Road Bridge over
the Clinton River. The mussel recon survey was completed by the MDNR in July of 2019 and no
mussels were found within the project area.
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SITE CONTAMINATION
A cursory review of the study area was performed using EGLE’s “Water Well Viewer Program”
(https://www.mcgi.state.mi.us/waterwellviewer/) to search for sites that have a history of potential
contamination. The results revealed that the Yates Cider Mill (1990 East Avon Road) is listed as a Part
201 Site of Environmental Contamination for potential groundwater contamination.

PUBLIC PARKS AND TRAILS
Communities along the Clinton River (Rochester, Rochester Hills, and Shelby Township) have
established a series of trails, parks, and recreation areas to allow for conservation and recreational
opportunities. In the study area, the Clinton River is flanked by several public parks including Yates
Park, part of a larger park network made of up Bloomer Park, and Gene Shepherd Park. Contained
within the park system is an elaborate trail network.

FIGURE 2-4: PUBLIC PARKS AND TRAILS (PER SEMCOG)

Yates Park is a 4.3 acre City of Rochester Hills park bounded by Bloomer Park and the Clinton River
to the north and west, and Avon Road to the south. To the east are private parcels of land owned by
the Yates Cider Mill. Connected to Bloomer Park via the river and a network of trails, Yates Park offers
a range of recreational activities including hiking, fishing, canoeing, kayaking, and biking. Direct river
access makes this a popular scenic spot and a canoeing / kayaking launch location for the Clinton River
Water Trail, which starts on the south side of the Avon Road Bridge (see dark blue line in Figure 2-4).
9
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There is an unpaved path that links Yates Park to the main entrance to the Yates Cider Mill on the
south side of Avon Road, which ultimately leads to the Yates Trail and Clinton-Kalamazoo Canal Trail,
south of the Yates Cider Mill.
Bloomer Park is a 207 acre City of Rochester Hills park with numerous recreational opportunities
including a bicycle velodrome, picnic areas, and hiking / mountain bike trails. Bloomer Park extends
from Yates Park along its southern border and follows the Clinton River several miles to the northwest.
The Bloomer Park unpaved hiking trail system terminates at Avon Road, just west of Dequindre Road
within the project area. Once a state park, the Bloomer Park property was ultimately transferred to the
City of Rochester Hills. The park was a previous recipient of Land and Water Conservation Fund
(L&WCF) grants and is therefore held to the compliance responsibilities of Chapter 675.9 of the
L&WCF Grant manuals. As part of these responsibilities, section 4(F) and 6(F) of the Local Agency
Environmental Clearance Form – Social, Economic and Environmental Evaluation will need to be
followed in a proposed project. Deed No. 173020 and Chapter 675.9 of the L&WCF Grants Manual
are attached in the Appendix H.

FIGURE 2-5: BLOOMER PARK, YATES PARK, AND GENE SHEPHERD PARK (FROM LEFT
TO RIGHT)

Gene Shepherd Park is one of Shelby Township's newest parks. The park is bounded by 23 Mile to
the north and the Clinton River to the south. The park has large playground areas and a splash pad.
The park has a large trail network, connecting to four larger trails. There are paved pathways connecting
the Macomb Orchard and Clinton River Trails approximately a half a mile to the north to Gene
Shepherd Park via a sidewalk on the south side of 23 Mile Road and along the east side of Dequindre
Road. See dark green line in Figure 2-4. The Yates Trail and Clinton-Kalamazoo Canal Trail pass
through Gene Shephard park along its southern border and are connected by multiple smaller unpaved
trails constructed in 2016 that links Gene Shephard park to the Yates Cider Mill.
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HISTORICAL
SHPO
The areas surrounding the Avon Road corridor between Dequindre Road and 23 Mile Road are rich
in history. A research file request for the study area was submitted to the Michigan State Historic
Preservation Office (SHPO) in April 2019. Based on the results of the search, the following
properties were identified as potentially historic assets.
There are the historic remnants of a past canal project, the Clinton–Kalamazoo Canal. The canal was
to connect Lake St. Clair with Lake Michigan. Construction began in 1838 but stopped in 1843 after
only 13 miles had been completed, from Mount Clemens to Rochester. After construction ended,
the canal quickly fell into disrepair. Portions were used as a mill race to power watermills, such as the
Yates Mill. What is locally known as the Yates Trail is the alignment of an old railroad line. The
Detroit and Bay City Railroad was constructed through the area in the 1873. After a series of railroad
mergers, the last owner, Penn Central RR, removed the tracks sometime in the early 1980’s.
The Yates Mill (1950 East Avon Road) was built in 1863 and remains the most visible piece of
history in the study area. This building is designated Site P51261 in the SHPO database and Property
No. 1512427002 in the Rochester Avon Historical Society inventory. See Appendix H for historical
and archeological search. This property is subject to the jurisdiction of the Rochester Hills Historic
District Commission (RH HDC). Additional details concerning it and its mill race are described in
the next section.

FIGURE 2-6: YATES CIDER MILL

If federal funds are utilized in the vicinity of the following parcels, additional SHPO Section 106
reviews will be required:
•

1750 East Avon Road – this house, located in the southwest quadrant of the intersection of
Avon Rd with Dequindre Rd, might fall within the age criteria to merit a Section 106 review.
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•
•

1880 East Avon Road – this building, designated as Site P38786, sits on the Yates property
and is located southwest of the mill building.
1990 East Avon Road – this house, located just to the northeast of the mill building, might
fall within the age criteria to merit a Section 106 review.

Finally, the property designated as Site P38814, is also subject to the jurisdiction of the Rochester
Hills Historic District Commission. This parcel of about 7.90 acres encompasses portions of the
Clinton River, the Yates Dam and Mill Race, and areas used for vehicle parking for customers of the
Cider Mill.
SHPO Section 106 reviews for the properties described above will be investigated by the RCOC if
impacted by the Avon Road Bridge or Avon Road / Dequindre Road intersection project. This
investigation would occur during the design phase of the project. Those properties that are only
impacted as part of the GLWA water main project would not be performed by the RCOC.

ROCHESTER HILLS HISTORIC DISTRICT COMMISSION
The Yates Cider Mill and its mill race are on
properties within in Rochester Hills’ Historic
District. See Appendix H. Requests for changes
that would impact properties designated historic
are governed by Sections 118-162 through 118164 of the Rochester Hills Ordinance. These
sections indicate the information to be supplied
to the Historic District Commission (HDC), the
standards for reviewing plans, and the grounds
for issuing a notice to proceed or a certificate of
appropriateness.
While not considered detailed engineering plans,
the exhibits depicting the practical alternatives
evaluated in this report have the practical
information required for review by the HDC.
The standards referenced in the City’s ordinance
are the Secretary of Interior’s Standards for
Rehabilitation (36 CFR Part 67, Historic
FIGURE 2-7: YATES WATER WHEEL
Preservation Certificates). We note that the
Standards address measures“… which makes possible an efficient contemporary use while preserving those portions
of the property which are significant to its historic, architectural, and cultural values.” See Appendix H. The
following two properties are within the jurisdiction of the HDC:

Yates Cider Mill, 1990 E. Avon Rd. (Sidwell No. 13-427-002)
The Yates Cider Mill is most distinctive feature in the study area, with a large red barn shaped mill
with a waterwheel behind a wooden picket fence. Originally a waterwheel-powered grist mill built in
1863, it was converted to a cider press in 1876. In 1894 the waterwheel was supplanted by a 26-inch
turbine to power the machinery of the mill. It is the original turbine from 1894 that is still in use
today at the Mill. Recently, the turbine was removed, refurbished and reinstalled in order to preserve
history and continue with the original tradition of making cider. The mill property also includes old
mill homes and outbuildings on both sides of the mill. The mill building is positioned close to Avon
Rd and is approximately 44 feet from the existing centerline of the road pavement.
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Yates Dam and Mill Race (Sidwell No. 13-426-001)
This property is located north of Avon and west of Dequindre Roads. The Yates Dam on the
Clinton River was initially constructed in 1863 for the grist mill. This structure was rebuilt in 1976 to
its current configuration. A 58 inch corrugated metal pipe culvert carries water that provides the
waterpower for the mill turbine underground from the dam across Avon Road to the Mill.
Therefore, while the appearance and functionality of the mill race is historic, the actual physical
structure materials for damming the river and the culvert crossing of Avon Rd for the mill race are
not.
An initial field review of the Yates facilities was conducted in April 2019 with Kristen Kidorf of
Kidorf Preservation Consulting. Ms. Kidorf is special consultant to the RH HDC. She noted several
issues and concerns related to the mill building itself that will be addressed with any planned
improvements. Ms. Kidorf indicated that while the parking areas north of Avon Rd are included in
the RH HDC jurisdictional limits, she did not consider the gravel parking lot or cleared areas to be
historic in nature. See Appendix H for meeting summaries.

UTILITIES
A preliminary investigation was performed to determine potential impacts to the proposed roadway,
intersections, and bridge for both public and private utilities. The investigation started via Miss Dig
Design Ticket request. Identified utility owners were contacted to request utility type and location
information, record of existing easements, and inquire about planned future upgrades. After the
information was compiled, utility meetings were held in 2019 on June 28th, August 19th, and August
22nd to coordinate potential utility relocation alignments with project stakeholders. See Appendix H
for meeting summaries and utility map information. Below is a brief description for each utility.

GREAT LAKES WATER AUTHORITY (GLWA)
The GLWA is proposing a nearly 3 mile long, 96-inch water main along Dequindre Road, Avon
Road, and the Macomb Orchard Trail, from Hamlin Road to 24 Mile Road. Within the study area,
96” diameter water main is proposed under Dequindre Road north of 23 Mile Road and along Avon
Road south of 23 Mile Road, then turns in a southeasterly direction just east of the Avon Road
Bridge over the Clinton River. The location of the proposed water main from the recently completed
GLWA water main alignment study is shown in the Appendix H.
During the June 28th, 2019 meeting, the GLWA indicated that the water main design engineering
firm will be under contract by spring of 2020, with design, permitting, and ROW negotiations to
begin shortly thereafter. The overall project has an anticipated 6-year construction duration. Based on
the schedule that GLWA presented at the June 28th meeting, the RCOC expressed concern that the
GLWA project’s schedule would align with the proposed RCOC schedule for the Avon Road Bridge
Over the Clinton River and the Avon Road / Dequindre Road Intersection Project. As a result and
given the RCOC’s firm commitment for obligating the federally-funded project in mid-2021, the
RCOC will proceed with detailed design as though the GLWA project will occur sometime after the
Bridge and Intersection Project construction is complete.
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OAKLAND COUNTY WATER RESOURCES COMMISSION
(OCWRC)
OCWRC does not have any county drains within the project area, however OCWRC has two large
sanitary sewer interceptors. North of Avon Road, the 66 inch Clinton-Oakland Sanitary Sewer
Interceptor flows in a southeastern direction, parallel to the Clinton River. It crosses the Avon Road
/ Dequindre Road intersection on the west side within the study area, then continues along the
southwest side of Dequindre Road where it enters a large inline control vault, approximately 450 feet
southeast of the intersection. The 66 inch pipe was constructed in the late 1960s and is Class III
concrete pipe. At this vault, the sewer interceptor increases to 96 inches and enters the OaklandMacomb Interceptor District (OMID). The 96 inch pipe was constructed in the early 1970s and is
Class V concrete pipe. OCWRC is unsure as to who owns/maintains the vault and the property
containing the vault.
The proposed GLWA, roadway, intersection, bridge improvements are expected to have minimal
impact to the existing OCWRC facilities. No relocations are anticipated; however, some minor
impacts and protective measures will be necessary. As a part of the Avon Road / Dequindre Road
and Bridge and Project, the RCOC might need to purchase a sliver of proposed ROW at the OMID
vault. Retaining walls might be necessary on top of the sanitary sewer and if so, the OCWRC might
require concrete saddles to protect their facility. OCWRC will require vibration monitoring to protect
the Clinton-Oakland Interceptor. OCWRC will televise the sanitary sewer interceptors to determine
if repairs are necessary in advance of or concurrent with the road and bridge project. Manhole covers
will require adjustment to permanent grade, some of which might reside within permanent pavement.

CITY OF ROCHESTER
The City of Rochester owns a 30 inch
sanitary sewer running parallel to the 66
inch Clinton-Oakland Sanitary Sewer
Interceptor. The 30 inch sanitary sewer ties
into the 66 inch sewer approximately 200
feet south of the intersection. There is a
meter station just north of the Avon Road /
Dequindre Road intersection that monitors
flow from the 30 inch City of Rochester
sanitary sewer into the OCWRC sanitary
interceptor. The 30 inch pipe was
constructed in the early 1990s and is Class
IV concrete pipe. The 30 inch sanitary
FIGURE 2-8: METER FOR SANITARY
sewer is proposed to remain in place, and
INTERCEPTOR NORTH OF AVON/DEQUINDRE
structure cover adjusts will be necessary as a
part of the Avon Road / Dequindre Road and Bridge Project. The GLWA project improvements are
outside the area of the sanitary sewer and no impacts are anticipated.

CITY OF ROCHESTER HILLS
Sanitary Sewer Force Main
The City of Rochester Hills has a 2 inch sanitary force main, running along the northwest side of
Avon Road from a cleanout on the northwest side of the Avon Road / 23 Mile Road intersection,
and connecting to the 66 inch Clinton-Oakland Sanitary Sewer Interceptor at the Dequindre Road /
23 Mile Road intersection. The 2 inch pipe was constructed in the early 2000s and is HDPE SDR II
14
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plastic pipe. The force main services multiple leads and grinder pumps from the Yates Cider Mill.
The force main traverses over the 58 inch mill race for the Yates Cider Mill and underneath the
Clinton River at the Avon Road / Dequindre Road intersection. The proposed bridge construction
over the Clinton River will likely result in the need to relocate the force main. There are potential
impacts to the sanitary sewer force main and leads due to the GLWA water main project
improvements.

Water Main
The City of Rochester Hills has a 36 inch water main along the west side of Dequindre Road /
northwest side of Avon Road throughout the study area. The water main reduces to 30 inches just
west of the Avon Road / Dequindre Road intersection. The water main was constructed in the mid
1990s and is Class 52 poly-wrapped ductile iron pipe. The water main crosses underneath the Clinton
River, just north of the Avon Road Bridge wing walls. The water main also crosses underneath the
Yates Cider Mill – mill race pipe. There is an 8 inch ductile iron water main crossing under Avon
Road, just southwest of the Avon Road / 23 Mile Road intersection. Although originally planned for
steel encasement, none of crossings underneath the waterway or roadway were encased per the asbuilt plans.
The City of Rochester Hills has a 16 inch water main on the west side of Dequindre Road, and
terminating into the 36 inch water main at the northeast side of the Avon Road / Dequindre Road
intersection. Approximately 130 feet south of Avon Road, the water main crosses to the east side of
Dequindre Road. The water main was constructed in the mid 1990s and is Class 54 ductile iron pipe.
The City of Rochester Hills has a pressure reducing vault (PRV) approximately 325-feet south of the
Avon Road / Dequindre Road intersection.
A major goal of the Avon Road / Dequindre Road Project will be to avoid impacts to the existing 36
inch and 30 inch water main. The proposed road and bridge alignment will be set based on these
criteria. However, the existing 16 inch water main will be relocated due to the proposed road and
bridge alignment. The 16 inch water main will need to be aligned such that it connects to the 36 inch
water main (not the 30 inch water), avoids the proposed bridge, and avoids the 66 inch and 30 inch
sanitary sewer lines. Approximately 300 to 500 feet of water main relocation will be necessary.
There are potential impacts to the 8 inch water main crossing Avon Road due to the GLWA water
main project improvements.

DETROIT EDISON (DTE)
DTE has overhead facilities but no underground lines in the study area. The study team met with
DTE on June 28, 2019 and August 22, 2019 to gain the following information:
North of the Avon/Dequindre intersection, the DTE has a 40 kv line that continues north through
Bloomer Park and crosses the Clinton River. West of the Avon Road / Dequindre Road intersection,
DTE has existing 40kv overhead lines running along the south side of Avon Road until the line
crosses from the SE quadrant to the north side of Avon Road. The 40kv line continues along the
north side of Avon Road until it crosses to the NE quadrant of Dequindre Road / 23 Mile Road,
where it crosses to the west side of Dequindre Road and continues north. The 40kv also continues
east along the north side of 23 Mile Road.
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The proposed bridge and road improvements will impact existing DTE overhead facilities resulting
in the need for a new pole design at the Avon / Dequindre intersection. Bridge construction will
require all overhead lines near the bridge be relocated for crane operations.
DTE’s preliminary relocation includes a connection to the existing 40kv pole run along the north
side of Avon Road just west of the bridge. To brace the pole, DTE will need a 20 feet wide easement
with tree clearing to install a guy anchor just north of the existing road ROW within Bloomer Park.
The new pole line would run southward and cross Avon Road on the west leg of the proposed
roundabout until it meets up with the existing pole run approximately 400 feet south of the
intersection. A new pole run will also be placed along the south side of Avon Road, starting at the
southwest corner of the roundabout, and connecting to the existing pole line approximately 500 feet
west of the intersection. The proposed DTE poles in the southwest quadrant will require taller poles
to account for the proposed fill in the area.
The new DTE line will feed the sanitary sewer meter station north of the proposed roundabout. The
DTE layout will need to maintain proper clearance with the ITC lines. The proposed DTE pole
layout will need to reside outside the easement limits for OCWRC’s 66 inch sanitary sewer
interceptor running parallel to the river, OCWRC’s meter pit north of the intersection, City of
Rochester’s 30 inch sanitary sewer running parallel to OCWRC’s 66 inch sanitary sewer, and the ITC
line. DTE’s pole alignment will need to avoid the proposed bridge piles, sheeting, and coffer dams.
DTE anticipates a temporary disconnect to transfer the load.
At Dequindre Road and 23 Mile Road, the future proposed intersection improvements will impact a
run of multiple 40kv DTE overhead facilities on the west side of Dequindre Rd north of 23 Mile
Road. It is anticipated that relocation efforts can be limited to inline pole adjustments. The existing
DTE pole in the NE corner of the intersection and along 23 Mile Road can likely remain.

ITC
ITC has high voltage aerial facilities that run in a northeastern direction, parallel to Avon Road and
crossing Bloomer Park, the Clinton River, Yates Park, and Dequindre Road just north of 23 Mile
Road. No impacts to ITC facilities are anticipated, however coordination will be necessary due to the
DTE pole relocation at the Avon Road / Dequindre Road intersection described above.

AT&T
Near the Avon Road / Dequindre Road intersection, AT&T has aerial facilities servicing the existing
traffic signal intersection, the sanitary sewer meter on the north side of the intersection and the house
on the south side of Avon, owned by Yates. AT&T intends to re-route its services and would not
necessarily reside on DTE poles AT&T might need temporary service to these facilities.
Near the Dequindre Road / 23 Mile Road intersection, AT&T is on aerial cable. If DTE poles were
to be relocated, AT&T aerial facilities would likely follow the DTE poles.

CONSUMERS ENERGY
Consumers Energy has a 6 inch plastic medium pressure gas line running along the southeastern
right of way line of Avon Road from west of Dequindre Road to north of 23 Mile Road. Per records,
the pipe was installed in 2002. There is a 4 inch plastic medium pressure gas main along 23 Mile
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Road. The pipe was installed in 1988. Consumers does not have a gas main along Dequindre Road,
south of Avon Road in the study area.
Approximately 400 feet of the gas main will need to be relocated at the Clinton River crossing due to
impacts with the proposed bridge over the Clinton River. Consumers is considering relocating to the
south side of the existing ROW along Avon near the bridge.
The proposed intersection improvements at Dequindre Road and 23 Mile Road could result in
relocation needs for both the 6 inch and the 4 inch lines. It is unknown if the GLWA water main
relocation will result in gas main relocations.

OTHER
Shelby Township
Shelby Township indicated that they do not have facilities in the study area.

Macomb County Department of Roads
Macomb County Department of Roads (MCDR) owns and maintains 23 Mile Road within Macomb
County, including stormwater facilities.

Road Commission for Oakland County
The RCOC owns and maintains Avon Road and Dequindre Roads, including storm sewer facilities,
the Avon Road Bridge over the Clinton River, and the traffic signals at Avon Road / Dequindre
Road and Dequindre Road / 23 Mile Road. The RCOC owns and maintains 23 Mile Road within
Oakland County.

DTE Streetlights
DTE owns and maintains public streetlights within the road right-of-way within the study area. There
are existing streetlights mounted to DTE electric poles on the north side of the Avon Road /
Dequindre Road intersection There is a streetlight on span wire within the center of the Dequindre
Road / 23 Mile Road intersection. Both streetlights would be removed as a part of a proposed
project and replaced to improve illumination in the area.

Sigma Technologies
Sigma Technologies has communication lines mounted to all roadside DTE poles within the study
area.

Comcast and MCI-Verizon
Comcast and MCI-Verizon have aerial facilities mounted to DTE poles at various locations with the
study area.

Sunoco and WOW Cable
Suncoco Gas and WOW Cable responded to the initial utility request, indicating that they do not
have facilities in the study area.
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3.0 Traffic Information & Safety
Analysis
TRAFFIC INFORMATION
Traffic data was collected at the study intersections, in coordination with the RCOC, by TDC (Traffic
Data Collection, LLC) in December of 2018. Reviewing the data, it was found that the morning peak
hour occurs between 7:30 am and 8:30 am, and the afternoon peak hour occurs between 5:00 pm and
6:00 pm. Existing traffic volume data can be found in Appendix A. This data includes the origindestination data collected for this project. That data can also be found in Appendix A.
In addition to the collected counts, the RCOC provided available historical count data. The historical
count data was used to verify that the data collected at this location is representative of a typical day.
The existing peak hour turning movement volumes are shown in Figure 3-1.

FIGURE 3-1: EXISTING PEAK HOUR VOLUMES

In order to analyze the impacts of future roadway improvements, traffic data was projected to the
horizon year of the study. This study identifies the impacts of improvements based on 2040 data.
Traffic projections were based on consultation with SEMCOG and the RCOC. In order to account
for the general impacts of traffic growth, a modest growth factor of 4.2% between current year (2018)
and the projected year of 2040 (0.19% per year) was used for Dequindre Road at Avon Road. For
Dequindre Road at 23 Mile Road a growth rate of 6.6% between the current year (2018) and projected
year of 2040 (0.30% per year) was used.
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SAFETY ANALYSIS
A safety analysis was performed to explore the recent crash history at this intersection. The primary
focus of this analysis was to summarize and identify crash patterns. These patterns help identify safety
concerns, some of which might be reduced by the intersection improvement alternatives evaluated in
the remaining sections of this study. Particular attention was given to head-on and angle crashes, which
tend to result in more serious injuries and greater property damage.
Crash data for the analysis was provided by the RCOC in the form of a crash summary report. Detailed
traffic crash reports (UD-10s) for the most severe crashes (including any with pedestrian or bicyclist
involvement) were downloaded from the Traffic Improvement Association’s (TIA) Traffic Crash
Analysis Tool (TCAT) and reviewed in detail. The crash data encompassed a period of five full years
spanning January 1, 2013 through December 31, 2017. Historical crash data can be found in Appendix
B.

INTERSECTION CRASH ANALYSIS
A summary of the crash data is shown in Table 3-1.
TABLE 3-1: CRASH SUMMARY – DEQUINDRE ROAD: AVON ROAD TO 23 MILE ROAD

Angle

Rear End

Single Vehicle

Other

TOTAL

K

A

B

C

0

1

33

2

0

42

0

0

3

6

0

4

1

7

23

6

1

42

0

1

4

4

Total

3

7

1

8

56

8

1

84

0

1

7

10

Total %

4%

8%

1%

10%

67%

10%

1%

-

0%

1%

8%

12%

Dequindre –
Avon to 23 Mi

Segment

1

1

0

3

10

0

0

15

0

0

0

3

Total %

7%

7%

0%

20%

67%

0%

0%

-

0%

0%

0%

20%

Head-on Left
Turn
3

Avon &
Dequindre
Dequindre &
23 Mile

Sideswipe
3

Analysis Area

Intersection

Crash Severity

Head-on

Crash Type

Within the study area there were 99 crashes during this time span. Of these crashes, 21 resulted in at
least a possible injury. There were no crashes which resulted in a fatality. There was one crash which
resulted in an A-level (incapacitating) injury. The A-level injury occurred in an angle collision occurring
at the intersection of Dequindre and 23 Mile. A westbound driver disregarded the red signal and was
struck by a southbound vehicle. The westbound vehicle left the roadway and stuck a utility pole before
overturning in the forested area adjacent to the river. The remaining injuries occurred in seven crashes
at the intersections which resulted in at least B-level (non-incapacitating) injuries, and 13 crashes within
the study corridor which resulted in at least C-level (possible) injuries. The balance of the crashes
resulted in property damage only (PDO).
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Two crashes were reported that involved a collision with a bicyclist, while there were no reports of a
vehicle collision with a pedestrian. One bicycle-related crash occurred at each study intersection. At
the intersection of 23 Mile Road and Dequindre Road, a cyclist disregarded a red signal and crossed
Dequindre from east to west. The bicyclist was struck by a southbound vehicle that had a green signal.
The other bicycle-related crash occurred at a driveway adjacent to the Avon Road at Dequindre Road
intersection when a vehicle turning into the driveway struck a bicyclist riding on the shoulder to pass
the turning vehicle on the right. Both crashes resulted in Type B injuries for the cyclists.
The prominent crash type throughout the study area was rear-end collisions. The majority of the rearend crashes occurred in either travel direction along Dequindre Road in the signal queues for both
intersections, primarily during peak traffic volume periods. Angle, head-on left turn, and single vehicle
collisions represented most of the remaining crashes.
At the intersection of Dequindre Road and Avon Road, 42 crashes occurred during the analysis period.
Most of the crashes involved rear-end collisions, with most occurring on the south and east legs of the
intersection. 17 of the 42 crashes occurred between the hours of 5:00 PM to 7:00 PM, coinciding with
the PM traffic demand peak and the associated peak period congestion. A substantial percentage of
crashes occurred in dark (unlighted) conditions or on wet/icy pavement. The drainage, lighting and
winter maintenance practices at this location should be evaluated further to identify opportunities to
reduce these patterns.
At the intersection of Dequindre Road and 23 Mile Road, 42 crashes occurred during the analysis
period. Most of the crashes involved rear-end collisions occurring in the signal queue. These crashes
were distributed between the three approaches. There was a higher percentage of single vehicle
collisions at the intersection relative to the remaining study area. The single vehicle collisions primarily
involved vehicles losing control in the south-bound direction while traversing the horizontal curve on
Dequindre Road. Like the Dequindre Road at Avon Road intersection, a high percentage of crashes
occurred during low-light conditions or on wet/icy pavement. The drainage, lighting and winter
maintenance practices at this location should be evaluated further to identify opportunities to reduce
these patterns. Monthly crash patterns at this location appear to coincide with the seasonal peak
operation of the adjacent Yates Cider Mill.
The intersection crash patterns spill into the adjacent segment located between them. Rear end crashes
were again the prominent crash type with crashes related to congestion, signal queuing and driveway
turning movements. The head-on left-turn crash and the angle crashes involved drivers entering or
exiting one of the many driveways within the segment. Wet or icy pavement conditions were noted
on nearly half of the crashes in the segment, with one crash involving a driver making a U-turn prior
to the collision in order to avoid climbing the grade in icy pavement conditions.
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4.0 Alternatives Evaluated
PRELIMINARY ALTERNATIVES
The historical, recreational, commercial, and environmental site constraints coupled with the
significant traffic volumes provide challenges to any potential improvements. In order to develop a
diversity of potential solutions, multiple improvement concepts were reviewed. These options were
identified and assessed on a cursory level. This preliminary analysis allowed for the identification of
the most promising concepts. Concepts found to be impractical were eliminated from consideration.

EXISTING CONDITIONS / NO BUILD
This alternative would maintain the existing geometry and operations throughout the study area.
Without changes to the study area, it is anticipated that any operational or safety concerns would
continue. This alternative was carried forward as a baseline for comparison with the other options.

EXTENDED TURN LANES WITH MODIFIED SIGNALS
This alternative maintains the existing two-lane geometry for most of Avon Road between the two
intersections. The existing turn lanes at both intersections would receive some extensions for storage
and a short, dedicated left-turn lane on the SWB approach at Avon Road and Dequindre Road would
be added. The signal timing at each intersection would be optimized for best performance during both
peak periods and analysis years. These changes might include reductions to the cycle length. While
this alternative would provide some congestion relief, it does not address safety or access management
concerns with the existing layout. With other alternatives projected to provide greater improvements
to capacity, safety and access management, this alternative was eliminated from further consideration.

THREE LANE ROADWAY WITH MODIFIED SIGNALS
This alternative involves widening the segment of Avon Road between the intersections to incorporate
a center two-way left-turn lane. Right turn lane lengths at both intersections would be extended as
necessary to provide additional lane storage. The primary beneficial feature of this alternative is the
inclusion of a dedicated left-turn lane on the SWB approach at Avon Road and Dequindre Road. Left
turn signal phasing would be retained for the two intersections and the signal timing at each intersection
would be optimized for best performance during both peak periods and analysis years. The optimized
fixed timing cycle length at each intersection is projected to be 80 seconds in the AM peak and 110
seconds in the PM peak. Reductions to the cycle length were facilitated by the addition of the exclusive
left turn lane on the SWB Dequindre Road approach at Avon Road, existing turn lane extensions, and
slightly smoothing out the “kink” on the NEB Dequindre Road approach at 23 Mile Road. This
alternative was carried forward for further analysis.

FIVE LANE ROADWAY WITH MODIFIED SIGNALS
This alternative involves widening Avon Road between the intersections to incorporate an additional
through lane in each direction as well as a center, two-way left-turn lane. Turn lane lengths at both
intersections would be extended to provide additional storage. The signal timing at each intersection
would be optimized for best performance during both peak periods and analysis years. Reductions to
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the cycle length at each intersection is likely due to by the addition of the exclusive left turn lane on
the SWB Dequindre Road approach at Avon Road, existing turn lane extensions, and the additional
through capacity. The widening required for this alternative would have significant impacts to
historical, recreational, commercial, and environmental features on either side of the roadway. This
alternative was eliminated from further analysis due to anticipated substantial impacts.

TWO LANE ROADWAY WITH SINGLE-LANE ROUNDABOUTS
This alternative also involves the conversion of the signalized intersections to roundabouts. Without
additional roadway widening the roundabouts would consist of a single lane. While this reconfiguration
would modify the traffic patterns in the study area, it is unlikely that single lane roundabouts can handle
the volume of traffic. Due to operational concerns, this alternative was eliminated.

THREE LANE ROADWAY WITH MULTI-LANE ROUNDABOUTS
This alternative also involves widening Avon Road between the intersections to incorporate a center,
two-way left-turn lane. See Option A in the figure below. The alternative also proposes conversion of
the signalized intersections to multi-lane roundabouts.
At the intersection of Avon Road and Dequindre Road, two approach lanes are proposed on the SWB
approach with one lane intended as a left-turn only lane. A separated right-turn bypass lane is provided
on the NWB Dequindre Road approach. The NEB Avon Road approach is a single lane.
At the intersection of 23 Mile Road and Dequindre Road, two approach lanes are likewise proposed
on the SB approach, with one lane intended as a left-turn only lane. A thru lane and a right-turn only
lane (separated or not from the thru lane) is provided on the NEB Dequindre Road approach. The
WB 23 Mile Road approach is a single lane. This alternative was carried forward for further analysis.

FIGURE 4-1: TWO AND THREE LANE CONCEPTS CONSIDERED ALONG AVON ROAD
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DIVIDED TWO LANE ROADWAY WITH ROUNDABOUTS
This alternative is similar to the three-lane roadway with roundabouts alternative (Option A) described
above. Known as Option B (see figure above), it also involves widening the Avon Road footprint
between the intersections but incorporates a narrow median (approximately 5 feet) island instead of
the two-way center-left turn lane. The narrow median would separate a single 12 feet wide thru lane
in each direction and a narrow buffer from the back of curb to the sidewalk on each side. The narrow
median would restrict most of the driveways to right-in right-out only, with the roundabouts providing
the opportunity for U-turn maneuvers. The alternative also proposes conversion of the signalized
intersections to multi-lane roundabouts, with the roundabout geometrics being the same as in the
three-lane alternative.
The median component is unique to this alternative and was discussed in-depth by the study team.
The construction of a median allows for improved access management by eliminating the driveway
related left turns. This modification would address many of the safety and operational concerns related
to driveway maneuvers. This level of access management will have implications to Yates Cider Mill
and access to Yates Park, whereby left turn movements would require routing vehicles to the
roundabouts to access the now turn-restricted driveways. This option was received negatively by the
owners of the Yates Cider Mill at the July 17, 2019 meeting.
The City of Rochester Hills also provided negative feedback from its emergency services division due
to the potential for increased response times since emergency vehicles might be blocked or need to
mount the median curb to navigate the 12 feet wide thru lane in either direction. Due to the single lane
road and extended median, drivers along Avon Road would need to be trained to proceed to the next
roundabout to clear the area when an emergency vehicle approaches. This is change in customary
behavior might result in a significant increase in response time.
To potentially mitigate this concern, another option was considered. Option C (see above) included a
narrow median with 11 feet thru lanes plus a 4 feet bicycle lane and a 10 feet wide sidewalk directly
behind the curb. Although this option provided potential opportunity for emergency vehicles to pass,
the 15 feet pavement width allowed for a wide-open feel, which could lead to increased speeds in the
RCOC’s opinion. Plus, due to the sidewalk being directly behind the curb, there would be no space for
traffic signs, streetlights, and other critical safety elements and no buffer for pedestrian safety from the
sidewalk to the back of curb.
For the reasons described above, this alternative was eliminated from further consideration.

ALTERNATIVES SELECTED FOR ANALYSIS
Three alternatives were analyzed and compared with regards to operational performance during
existing 2018 volumes as well as future year 2040 volumes. These alternatives include (1) existing
conditions or “no build”, (2) three-lane roadway with modified signals, and (3) three-lane roadway with
multi-lane roundabouts.
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TRAFFIC ANALYSIS
The study intersections were analyzed according to the methodologies published in the Highway
Capacity Manual, 2010 edition. For this project, Synchro Version 10 software was used to conduct the
analysis for traditional intersections. Rodel software was used to conduct the analysis for intersections
under roundabout control. Software printouts for the evaluations of intersections have been included
in Appendix C for the 2018 volume data and Appendix D for 2040 data. These software packages
computes delay values based on factors such as number and type of lanes, intersection controls such
as STOP signs or traffic signals, traffic volumes, pedestrian volumes, geometric characteristics, signal
timing characteristics, roadway grade, speed limit, etc. This analysis determines the average delay
experienced by vehicles. This value is an average across the entire peak hour, vehicles arriving during
the busiest portion of the peak hour or arriving in a clustered group of vehicles instead of in a random
pattern could experience longer delays. On the other hand, vehicles arriving during a lighter portion
of the peak hour could experience a shorter delay. The average delay is used to determine the
corresponding level of service (LOS) values for each intersection movement as well as the intersection
as a whole.
The LOS of an intersection is based on factors such as number and types of lanes, intersection controls
such as STOP signs or traffic signals, traffic volumes, pedestrian volumes, etc. LOS is expressed as a
letter grade, in a range from A through F. In this context, ‘A’ represents the best conditions, with very
little or no average delay to vehicles. LOS ‘F’ is the worst of conditions, equated with very large average
delays and few gaps of acceptable length. The following tables identify level of service criteria for
signalized and unsignalized intersections. The table for unsignalized intersections was used as the basis
for LOS calculations for roundabouts.
An intersection LOS ‘D’ is considered by many traffic safety professionals to be the minimum
acceptable condition in an urban/suburban area. For rural areas, most highway agencies consider LOS
‘C’ the minimum. Given the location of the study intersections, within the Detroit metropolitan
urbanized area, LOS ‘D’ was utilized as the study goal.
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TABLE 4-1: LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

Level of
Service

Average
Delay/Vehicle
(seconds)

A

Less than or equal to
10

B

> 10 to 20

C

> 20 to 35

D

> 35 to 55

E

> 55 to 80

F

>80

Description
Most vehicles do not stop at all. Most arrive during the green phase.
Little or no delay.
More vehicles stop than for LOS A. Still good progression through
lights. Short traffic delays.
Significant numbers of vehicles stop, although many pass through
without stopping.
Many vehicles stop. Individual signal cycle failures are noticeable.
Progression is intermittent.
Considered to be the limit of acceptable delay. Individual cycle failures
are frequent and progression is poor.
Extreme and unacceptable traffic delays.

SOURCE: Transportation Research Board, Highway Capacity Manual 2010.

TABLE 4-2: LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS

Level of
Service

Average
Delay/Vehicle
(seconds)

A

0 to 10

B

> 10 to 15

Short traffic delays, many acceptable gaps

C

> 15 to 25

Average traffic delays, frequent gaps still occur

D

> 25 to 35

Longer traffic delays, limited number of acceptable gaps

E

> 35 to 50

Very long traffic delays, very small number of acceptable gaps

F

>50

Description

Little or no delay, very low main street traffic

Extreme traffic delays, virtually no acceptable gaps in traffic

SOURCE: Transportation Research Board, Highway Capacity Manual 2010.

2018 OPERATIONS
This intersection was evaluated for the selected concepts during each of the peak hour periods. First,
the intersection was evaluated under the existing conditions. Also analyzed were the concepts
identified in the preliminary analysis. Tables 4-3 and 4-4 show the intersection LOS and corresponding
delays during the AM Peak Hour at each intersection. Tables 4-5 and 4-6 show the intersection LOS
and corresponding delays during the PM Peak Hour at each intersection.
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TABLE 4-3: 2018 AM PEAK DELAY AND LEVEL OF SERVICE – AVON AND DEQUINDRE

Northwest Bound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

9.3

A

52.8

D

61.5

E

51.7

D

5.7

A

30.1

C

4.2

A

8.9

A

4.9

A

8.2

A

8.5

A

7.0

A

TABLE 4-4: 2018 AM PEAK DELAY AND LEVEL OF SERVICE – 23 MILE AND DEQUINDRE

Westbound

Northeast Bound

South Bound

Delay (Sec.) LOS Delay (Sec.) LOS Delay (Sec.)
Existing
Geometry
Improved
Signal
Roundabout
Control

Intersection

LOS

Delay (Sec.)

LOS

49.3

D

7.5

A

16.2

B

20.1

C

32.5

C

5.2

A

15.6

B

16.0

B

7.5

A

5.9

A

6.0

A

5.3

A

TABLE 4-5: 2018 PM PEAK DELAY AND LEVEL OF SERVICE – AVON AND DEQUINDRE

Northwest Bound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

32.2

C

53.7

D

23.4

C

35.3

D

24.5

C

50.2

D

10.3

B

26.9

C

12.3

B

9.5

A

5.4

A

8.1

A

TABLE 4-6: 2018 PM PEAK DELAY AND LEVEL OF SERVICE – 23 MILE AND DEQUINDRE

Westbound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

77.8

E

17.5

B

8.2

A

26.3

C

42.7

D

15.5

B

10.1

B

19.1

B

13.1

B

14.5

B

5.1

A

10.6

B

Under existing conditions, both intersections experience excessive vehicle delays. During the AM peak
hour, the most substantial delays are realized on the SWB Dequindre Road approach at the Avon Road
intersection. During the PM Peak hour, the most substantial delays are seen on the NWB 23 Mile
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Road approach at the intersection with Dequindre Road. The analysis demonstrates acceptable
operations for the TWLTL with signals alternative. However, the greatest reductions in delay are
expected with the alternative with the roundabout conversions.

2040 TRAFFIC PROJECTIONS
As described above, traffic data was projected to the horizon year of the study to allow for future year
analysis. This study identifies the impacts of improvements based on 2040 data. Traffic projections
were based on consultation with SEMCOG and the RCOC. In order to account for the general
impacts of traffic growth, a modest growth factor of 4.2% between current year (2018) and the
projected year of 2040 (0.19% per year) was used for Dequindre Road at Avon Road. For Dequindre
Road at 23 Mile Road a growth rate of 6.6% between the current year (2018) and projected year of
2040 (0.30% per year) was used.
Further, trips from the proposed property development in the (Redwood Properties at Rochester Hills)
was added to the background traffic volumes in accordance with the Institute of Traffic Engineers
(ITE) trip generation methodologies. The PUD is located south and west of the Avon Road at
Dequindre Road intersection with access drives on both Avon Road and Dequindre Road. The access
drive on Avon Road will function as “right-in / right-out”. The PUD is expected to include 120
multifamily housing (low-rise) units (ITE Land Use Code 220) and is expected to generate 57 trips in
the AM peak hour and 69 trips in the PM peak hour. Although Options B and C described above
(median between the two intersections) were eliminated, U-turn trips were added to the roundabout
intersections to measure the impact to operations and also provide an added factor of safety to the
roundabout operations analysis. A summary of the trip generation and distribution based on existing
travel patterns is shown in Table 4-7 and Table 4-8. A graphical depiction of the year 2040 future
turning movement volumes is shown in Figure 4-2.
TABLE 4-7: REDWOOD AT ROCHESTER HILLS PUD – TRIP SUMMARY

ITE
Code

220

Redwood at Rochester Hills PUD - Trip Generation and Distribution Summary
24 Hour
AM Peak
PM Peak
Dwelling
Land Use
Units
Total In
Out
Total
In
Out Total In Out
Multifamily
Housing
(Low-Rise)

120

878

439

439

57

13

44

69

43
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TABLE 4-8: REDWOOD AT ROCHESTER HILLS PUD – TRIP DISTRIBUTION SUMMARY

Inbound Trips
From

Via

W
S
N
E

Avon
Dequindre
Dequindre
23 Mile

Outbound Trips

AM Peak

PM Peak

AM Peak

PM Peak

2
2
7
2

10
13
12
7

14
15
11
4

5
3
12
6
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FIGURE 4-2: 2040 PEAK HOUR VOLUMES – WITH REDWOOD PUD GENERATED TRIPS

2040 OPERATIONS
The projected increase in traffic within the study area is expected to impact the amount of traffic
congestion and delay. These intersections were again evaluated for the selected concepts during each
of the peak hour periods under the 2040 projected volumes. Tables 4-9 and 4-10 show the intersection
LOS and corresponding delays during the AM Peak Hour. Tables 4-11 and 4-12 show the intersection
LOS and corresponding delays during the PM Peak Hour.
TABLE 4-9: 2040 AM PEAK DELAY AND LEVEL OF SERVICE – AVON AND DEQUINDRE

Northwest Bound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

14.5

B

58.2

E

90.7

F

72.4

E

9.6

A

32.2

C

4.1

A

10.0

A

5.0

A

9.0

A

9.0

A

7.4

A

28

Avon Road Preliminary Engineering Study

TABLE 4-10: 2040 AM PEAK DELAY AND LEVEL OF SERVICE – 23 MILE AND
DEQUINDRE

Westbound

Northeast Bound

Southwest Bound

Delay (Sec.) LOS Delay (Sec.) LOS Delay (Sec.)
Existing
Geometry
Improved
Signal
Roundabout
Control

Intersection

LOS

Delay (Sec.)

LOS

49.6

D

8.6

A

33.6

C

29.8

C

30.5

C

7.2

A

22.7

C

19.9

B

7.9

A

6.2

A

6.4

A

5.7

A

TABLE 4-11: 2040 PM PEAK DELAY AND LEVEL OF SERVICE – AVON AND DEQUINDRE

Northwest Bound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

38.4

D

72.2

E

30.4

C

45.2

D

31.3

C

47.3

D

12.8

B

29.4

C

14.1

B

10.5

B

5.8

A

9.2

A

TABLE 4-12: 2040 PM PEAK DELAY AND LEVEL OF SERVICE – 23 MILE AND
DEQUINDRE

Westbound
Existing
Geometry
Improved
Signal
Roundabout
Control

Northeast Bound

Southwest Bound

Intersection

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

Delay (Sec.)

LOS

98.7

F

21.6

C

12.2

B

33.6

C

40.6

D

28.4

C

21.0

C

28.6

C

16.7

C

20.2

C

5.4

A

14.4

B

Under the 2040 future volumes, the no build scenario approaches experience excessive delays and a
poor level of service during both peak hours. The SWB Dequindre Road approach at Avon Road is
expected to operate at LOS F during the AM peak hour with average vehicle delays in excess of 80
seconds per vehicle. Like the 2018 analysis, the TWLTL with signals alternative demonstrates
acceptable operations for both peak periods, while the roundabout conversion alternative displays the
best operational performance.
After review of the 2018 and 2040 operations, both the improved signal and the roundabout control
intersection were evaluated for geometric and cost considerations.
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5.0 Benefit and Cost Evaluation
A benefit and cost evaluation was performed to assist in quantifying and comparing the performance
of the two alternatives. This analysis consists of an abbreviated life cycle cost analysis for the
intersection to be used alongside other contextually sensitive factors. The life-cycle analysis is based
on the methodology described in National Cooperative Highway Research Program (NCHRP) Project
03-110. This project developed a spreadsheet-based computation method to allow comparison of
initial construction costs, ongoing maintenance and operations costs, operational efficiencies for a
variety of modes, safety impacts, and emissions. The product is an understanding of long-term costs
leading to a quantifiable comparison of alternatives. The spreadsheet and the final report for NCHRP
Project 03-110 was finalized in September 2015 and is based upon recent national research data.
This analysis was limited to the difference in quantifiable costs associated with the construction,
anticipated safety of the two alternatives and the monetarized costs of motorists’ delay. We did not
include the planning and design cost, right-of-way cost, utility relocation cost, construction engineering
cost, and operation costs in our analysis. The detailed opinions of cost for the roundabout and the
traffic signal alternative are in Appendix G.
Safety costs use the National Highway Traffic Safety Administration (NHTSA) accounting data for
fatal, injury and property damage collisions. At each intersection, the expected crash frequency
resulting from implementation of the alternatives was determined in accordance with the
methodologies published in MDOT’s Michigan Urban Trunkline Intersections Safety Performance
Functions (SPFs) Development and Support ORBP Reference Number: OR 14-015. Crash
modifications factors (CMFs) not included in the MDOT guidance were extracted from the FHWA’s
CMF Clearinghouse. Table 5-1 summarizes the CMFs used for the crash prediction models at this
location.
TABLE 5-1: CRASH MODIFICATION FACTOR (CMF) SUMMARY

Description

CMF

Source

Median Presence
Lighting Presence
Number of Through
Lanes
Major Street Posted
Speed Limit
Presence of Left-Turn
Lanes on 1 Approaches
at 3- Leg Signalized
Intersection
Conversion of Signal
Controlled Intersection
to a Modern
Roundabout

0.71
0.74

MDOT OR 14-015 – Table 41
MDOT OR 14-015 – Table 42

Included
in HSM?
No
No

0.92

MDOT OR 14-015 – Table 43

No

1.1

MDOT OR 14-015 – Table 45

No

0.93

MDOT OR 14-015 – Table 48

Yes

0.22
http://www.cmfclearinghouse.org/detail.cfm?facid=226
(Injury)
0.52
http://www.cmfclearinghouse.org/detail.cfm?facid=225
(PDO)

Yes

User delay costs are based on US DOT Revised Departmental Guidance on Valuation of Travel Time
in Economic Analysis (Revision 2 – corrected). The calculations use a discount rate of 3.0 percent, in
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keeping with OMB Circular A-4 recommendations, to convert future costs into a present value. The
life cycle calculations assume an operating interval of 22 years and calculates the Present Value of Net
Benefits for each alternative. The Present Value of Net Benefits is the Net Present Value (NPV) of
Benefits minus the NPV of Costs. This information is summarized in Table 5-2.
TABLE 5-2: NET PRESENT VALUE COMPARISON
23 Mile Rd at Dequindre
Avon Rd at Dequindre Rd
Rd
Signal
Control
NPV of Auto
Passenger Time
Benefit
NPV of Truck
Time Benefit
NPV of Safety
Benefit
NPV of
Construction
Costs*
Total Present
Value of Net
Benefits

Roundabout
Control

Signal
Control

Combined

Roundabout
Control

Signal
Control

Roundabout
Control

$10,346,500

$10,530,077

$ 3,229,843

$ 8,863,087

$13,576,343

$19,393,164

$

$

$

$

$

$

188,481

191,825

58,838

161,458

247,319

353,283

$ 2,197,133

$ 2,429,935

$ 2,233,102

$ 2,413,547

$ 4,430,235

$ 4,843,482

$ (2,689,300)

$ (2,932,800)

$ (2,689,300)

$ (2,932,800)

$ (5,378,600)

$ (5,865,600)

$ 10,042,814

$ 10,219,038

$ 2,832,483

$ 8,505,292

$12,875,297

$18,724,330

* The Construction Costs in the table only include basic road and traffic signal work within the vicinity of the two intersections.
The Construction Costs in the table do not include bridge replacement, roadwork connecting the two intersections, public utilities,
riverbank stabilization, and landscaping. A more comprehensive breakdown of opinion of probable construction costs beyond just
the two intersections can be found in Appendix F.
Based on this abbreviated analysis, the roundabout control alternative has a total present value of net benefits
of approximately $5.9 million more than the signal control option when measuring the life cycle cost over a 22year period.

6.0 Stakeholder Collaboration
Seven (7) meetings were held with key project stakeholders to glean existing information about the
study area, to derive a statement summarizing the goal/purpose for future improvements, and to
determine a preferred concept. See Appendix H for meeting summaries.
Personnel from following public agencies were represented: the Road Commission for Oakland
County (multiple divisions, including Planning and Environmental Concerns), City of Rochester Hills
(multiple divisions, including Parks and a historical consultant representing the City of Rochester Hills
Historic District Commission), City of Rochester, Macomb County Department of Roads, Great Lakes
Water Authority, and the Oakland County Water Resources Commission. Shelby Township was
invited to the 3/25/2019 and 5/17/2019 meetings and did not attend. Representatives from EGLE,
the MDNR, and the Clinton River Watershed Council were engaged via email and/or phone during
the study.
Several private entities were also engaged, including the Yates Cider Mill and all known private utility
agencies in the study area.
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As a result of stakeholder collaboration and during the 5/17/2019 stakeholder meeting, the 4 goals for
future improvements will include:
• Improve traffic flow
• Improve vehicular and pedestrian safety and connectivity
• Preserve the historical, business, recreational, and environmental context of the
area
• Replace the bridge over Clinton River

7.0 Preferred Concept
Based on the results of the study, the RCOC and key project stakeholders arrived at the Preferred
Concept, which includes modern roundabouts at each of the two intersections. The Preferred
Concept best meets the 4 goals. Based on the study, the Preferred Concept offers:
•
•
•
•

The best Level of Service to improve traffic flow
A low-speed environment to improve vehicular and pedestrian safety and
connectivity
A narrow road footprint and the ability to tie-in to existing road curvature, to preserve
the historical, business, recreational, and environmental context of the area
An ability to shift the Avon Road / Dequindre Road intersection in harmony with the
Clinton River, which is critical to replacing the bridge over Clinton River

See Appendix E for a rendering and see a description below.

ROADWAY
The Avon Road / Dequindre Road and Dequindre Road / 23 Mile Road intersections will be
constructed as modern roundabouts, consisting of single, two-lane, or separated right turn entries
depending on the approach leg. Avon Road between the two intersections will be 3 lanes including a
center left turn lane with standard curb and gutter with adequate space provided between the back of
curb and proposed sidewalk for traffic signs.
In order to minimize impacts to surrounding properties, Avon Road will continue to have a series of
horizontal and vertical curves. Horizontally, the proposed roundabouts are well-equipped to handle
the horizontal road curvature that will be present along all the major roads in the study area, due to
the low speeds that are inherent to roundabouts. The Avon Road / Dequindre Road roundabout will
be shifted southwest of the existing intersection even more so than depicted in the preferred concept
exhibit in Appendix H, in order to avoid proposed bridge impacts to the existing 36 inch Rochester
Hills water main. This might result in a somewhat sweeping bend approaching the roundabout from
the west and south. Between the two roundabouts, the proposed Avon Road geometry will require 2
or 3 horizontal curves to avoid impacts to Yates Park and Yates Cider Mill. Just west of the 23 Mile
Road / Dequindre Road roundabout, Avon Road will curve to the south to avoid impacting the
Yates Mill Race. This curve and curves along Dequindre Road and 23 Mile Road will assist with
speed reduction as drivers approach the 23 Mile Road / Dequindre Road roundabout. The 23 Mile
Road / Dequindre Road roundabout will be shifted to the northwest in the existing greenbelt to
avoid impacts to the commercial property in the northeast and residence in the southwest quadrant.
The greenbelt in the northwest quadrant is currently used for spillover parking during the busy fall
season at the Yates Cider Mill. The property is not designated as historical, per the 5/8/2019
stakeholder meeting with Kidorf Preservation Consulting.
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Vertically, the most significant change to the roadway elevation will occur at the Avon Road /
Dequindre Road roundabout. The existing Avon Road slope is nearly 7% before flattening out for
the existing intersection and flattening of this approach grade might not be feasible due to the
proximity of the proposed Clinton River Bridge. Preliminarily, the road elevation at the bridge is
anticipated to increase by approximately 1 feet or 2 feet to accommodate proposed bridge beams.
The roundabout itself will be “tabled” to an approximate 2% overall grade and pushed to the
southwest resulting in a 5 to 10 feet of fill on the existing property in the southwest quadrant.
Minimal elevation changes are expected in order to preserve the roadside properties along Avon
Road between the Bridge over the Clinton River and the tie-in points at Dequindre Road (to the
north) and 23 Mile Road (to the east), including the roundabout at 23 Mile Road and Dequindre
Road. However, retaining walls will likely be necessary on the north side of Avon Road due to the
presence of the mill race (fill section) and the southwest corner of the 23 Mile Road / Dequindre
Road (cut section) due to the private residence just east of the Yates Cider Mill.
The proposed roadway and roundabout 3-d geometry will be determined during the design of the
project. Utility impacts, bridge alignment, profile adjustments, wetlands, 100-year floodplain, nonmotorized facilities, and ROW impacts will all be key factors in the proposed roundabout design. See
more discussion below.

BRIDGE OVER THE CLINTON RIVER
Based on preliminary discussions with EGLE, the proposed Avon Road Bridge over the Clinton
River will be shifted slightly south and widened compared to the existing bridge. It is critical that the
proposed bridge avoids impacts to existing critical utilities (36 inch Rochester Hills water main and
the 30 inch and 66 inch sanitary sewer interceptors), while improving the condition of the Clinton
River at the bridge crossing. Key design strategies will include:
•
•
•
•
•
•

To the extent practical, match the bridge width to the bankfull stream width, in order to
minimize potential backwater effects, decrease exit velocities, reduce side slope erosion
and scour.
Provide a bridge wide enough for sediment transport, which results in minimal siltation
and maintains strong water quality, habitat, and aesthetics.
Model the hydraulics using HEC-RAS to verify no increase in water surface elevation.
Extend the bridge length through the toe of the side slope of the river bank to stability
the river flow.
Provide a minimum vertical clearance of 4.5 feet, which is desired between the 2-year
flood level and the low beam elevation to provide headroom for canoe and kayak
boating traffic.
Stabilize the river bank upstream and downstream within an approximate 100 feet to
300 feet vicinity of the bridge, through the use of a variety of treatments including
boulders, riprap, and plantings.

The bridge will be wide enough to accommodate the anticipated traveled lanes near the roundabout
(2 lanes entering and 1 lane exiting), deflection of entry lanes for the roundabout, plus the splitter
island, curb, buffer for signs and pedestrian safety (2 feet to 6 feet), 8 feet sidewalk on each side, and
pedestrian fencing. To avoid complexity in design and construction, it is desirable to have a
consistent bridge width throughout. The superstructure will likely utilize concrete bulb tees or Ibeams.
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NON-MOTORIZED
The study area is heavily used by pedestrians due to surrounding residences, Yates Park, Bloomer
Park, Gene Shephard Park, the Yates Cider Mill, and the system of trails within them. Except for 23
Mile Road and Dequindre Road north of 23 Mile Road, pedestrian facilities along the roadway do not
exist. The Preferred Concept will provide sidewalk as follows:
•

•
•
•
•

8 feet wide sidewalk on both sides of Avon Road between the two intersections
(Dequindre Road and 23 Mile Road), along the southwest quadrant of the Avon Road /
Dequindre Road intersection, and connections to the existing sidewalk at the 23 Mile
Road / Dequindre Road intersection.
The sidewalk in the southwest quadrant of the Avon Road / Dequindre Road
intersection will extend throughout the entire limits of the vacant parcel in the southwest
quadrant to tie-in to the sidewalk for the proposed PUD housing development.
Sidewalk will be proposed for the east side of Dequindre Road, south of Avon Road
adjacent to the riverbank stabilization.
No sidewalk is proposed along the west side of Dequindre Road, north of 23 Mile Road.
The sidewalk will connect to the Bloomer Park Trail adjacent to the roundabout.

To enhance pedestrian safety at key crossing points, the following treatments are planned:
•

•
•

The mid-block pedestrian crossing at Avon Road near the Yates Cider Mill main
entrance is heavily used. During the study, the stakeholders inquired if a pedestrian
tunnel under Avon Road was feasible between the Yates Cider Mill and Yates Park
under Avon Road. It was found that the required tunnel height (>8 feet) would require a
significant increase in the roadway elevation, which would be too impactful to driveways
and historical property at Yates Cider Mill and Yates City Park. Further, the bottom of
the tunnel would reside below the 100-year floodplain, resulting in difficulty keeping the
tunnel free of water. As a result, the proposed configuration will include an at-grade
crossing at approximately the same location as exists today with the addition of a
Pedestrian Hybrid Beacon (Hawk). Additional streetlight illumination will be considered
at this location during detailed design.
As determined during final design of each roundabout, if multi-lane approaches are
required, Hawks will be installed.
Streetlights will be provided at each pedestrian crossing at each roundabout.

During the study, the crash analysis revealed incidents of crashes involving bicycles, with speed
playing a role in the crash. The proposed concept will lower speeds in the study area and provide
illuminated, delineated crossings for non-motorized users including bicyclists to improve safety.

RIGHT-OF-WAY
Based on the proposed concept, the following impacts to right-of-way are anticipated at each parcel
in the study area:
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•

15-13-476-006 (SW corner of Avon Road / Dequindre Road) - Highway and
Temporary Easements will be necessary on this lot, which includes a rented house on
the west side of the parcel and a gravel lot that is used during the fall to sell pumpkins
and other seasonal items. The parcel contains a wetland and past records indicate that a
commercial building was present in the northeast corner of the property as recent as
2007. The building no longer exists, except for remnants of underground pipe
connections.

•

15-13-151-008 and 15-13-276-003 (Yates Park and Bloomer Park) – A Temporary
Easement will be necessary for grading. The property was formerly a State Park and was
funded through the 6(F)/4(f) federal process. As a result, any proposed permanent
easement would require a proof of a public benefit. The proposed roundabout at Avon
Road / Dequindre Road will include a shift of the roundabout to the south to avoid
placing the proposed roadway on park property.

•

15-13-426-001 (Mill Race for Yates Cider Mill and Dam within Clinton River) –
Highway Easements and Temporary Easements will be necessary for the proposed
roundabout at 23 Mile Road and Dequindre Road and sidewalk. The vacant lot in the
northwest corner of the intersection is currently used for overflow parking for the Yates
Cider Mill, and the lot itself is not considered a historical feature. The Mill and Dam are
historical.

•

15-13-426-003 and 15-13-426-002 (west side of Dequindre Road, just north of 23
Mile Road) – Highway Easements and Temporary Easements are likely necessary on
these vacant lots near the proposed tie-in point.

•

07-18-151-012 (Condominiums at NE corner of 23 Mile / Dequindre) – No rightof-way impacts are anticipated.

•

07-18-300-020 (Commercial property at NE corner of 23 Mile / Dequindre) –
Temporary Easements are anticipated. It appears that the proposed concept can be
constructed without needing a Highway Easement.

•

07-18-300-005 and 07-18-300-004 (Residences in SE corner of 23 Mile /
Dequindre) - No right-of-way impacts are anticipated.

•

15-13-427-001 (Yates Cider Mill / Residence in SE corner of 23 Mile / Dequindre)
– Highway Easement and Temporary Easements will be necessary. This parcel contains
a large berm, which will likely require a retaining wall to construct the sidewalk and road.

•

15-13-427-002, 15-13-427-003, 15-13-477-001 (Yates Cider Mill) – Proposed Highway
Easements and Temporary Easements are likely necessary due to sidewalk and road. A
Highway Easement and Temporary Easement will be necessary at the northwest corner
of parcel 15-13-477-001 due to the proposed bridge and river bank stabilization.
Driveway consolidations are being explored for the area. See Appendix H for a meeting
on July 17, 2019 with the property owner for additional background on the current and
proposed future use of the Yates Cider Mill properties.
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SCHEDULE
See Appendix H for a schedule for the Preferred Concept. The schedule is based on the RCOC’s
constraints regarding federal funding for the Avon Road / Dequindre Road intersection and
preliminary discussions with GLWA. It is not known when the GLWA project within the Study Area
(adjacent to the Dequindre Road / 23 Mile intersection) will occur.

CONSTRUCTION STAGING
See Appendix H for a construction staging plan for the Preferred Concept. The construction staging
plan considers the seasonal limitations for fisheries in the Clinton River and the peak business period
for the Yates Cider Mill (September – October). Communication will be necessary with project
stakeholders (residents, business owners, park management, schools, canoe/kayak groups and
emergency services providers) regarding roadway, bridge, sidewalk, and waterway closures and detour
routes.

OPINION OF CONSTRUCTION COST
See Appendix F for an opinion of probable construction cost for the Preferred Concept (2
Roundabouts) and eliminated option (2 Signals).
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