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ROLL CALL 
 
APPROVAL OF AGENDA 
 
MATTERS FOR DISCUSSION 

 
NOVI NON-MOTORIZED MASTER PLAN UPDATE 

1. Introductions – The Greenway Collaborative 
a. Norm Cox & Carolyn Prudhomme 

2. Project Schedule and Tentative Meetings with Walkable Novi Committee 
a. Thursday, March 16th from 6pm to 7pm 
b. Thursday, June 15th from 6pm to 7pm 
 

3. Inventory & Analysis Working Document 
 

4. Setting Project Direction 
a. Hopes, concerns and specific places to address 
 

5. Public Engagement 
a. Web surveys, crowdsourcing maps, and focus groups 
b. Existing groups and social networks to tap into 

 
AUDIENCE PARTICIPATION 
 
COMMUNICATIONS 
 
ADJOURN 
 

WALKABLE NOVI COMMITTEE 
AGENDA 

December 15, 2022 at 6:00 p.m. 
Council Conference Room 

45175 W. Ten Mile, Novi, MI  48375 
(248) 347-0475 
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DRAFT INVENTORY & ANALYSIS 
DRAFT SCHEDULE 
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Traffic Generators and Mobility Patterns

Community Demographics

Existing Facilities and Proposed Improvements

Bicycle and Pedestrian Crash Data

Summary Analysis (under development)

WORKING DRAFT UPDATED: 12/09/22

Inventory & Analysis

2

18

28

34

TBD
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Traffic Generators 
and Mobility Patterns

Key Destinations
Source: City of Novi
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Pedestrian Travel
Source: STRAVA
Link: https://www.strava.com/heatmap#11.92/-83.51996/42.45792/bluered/run

The heatmap shows popular routes made by aggregated, public activities over 
the last year. The heat map is made up of trillion of data points visualizing the 
information of users who submitted or synchronized their fitness activity to their 
servers. This data includes both fitness information recorded directly on the 
fitness app and data synchronized with the app from a number of physical fitness 
trackers. The heatmap is a snapshot of historical data and is not updated in real-
time. The heatmap is updated monthly.

Bicycle Travel
Source: STRAVA
Link: https://www.strava.com/heatmap#11.92/-83.51996/42.45792/bluered/ride

The heatmap shows popular routes made by aggregated, public activities over 
the last year. The heat map is made up of trillion of data points visualizing the 
information of users who submitted or synchronized their fitness activity to their 
servers. This data includes both fitness information recorded directly on the 
fitness app and data synchronized with the app from a number of physical fitness 
trackers. The heatmap is a snapshot of historical data and is not updated in real-
time. The heatmap is updated monthly.

High

Medium

Low

High

Medium

Low

https://www.strava.com/heatmap#11.92/-83.51996/42.45792/bluered/run
https://www.strava.com/heatmap#11.92/-83.51996/42.45792/bluered/ride
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National Walkability Index
Source: EPA Smart Location Database
Link: https://www.policymap.com

National walkability index in 2021. The National Walkability Index identifies areas 
with mixtures of land use and transportation infrastructure that may encourage 
walking as a mode of transportation. This index is comprised of four ranked 
measures: intersection density, distance to the nearest transit stop, employment 
diversity, and employment and housing diversity. More walkable areas rate higher 
on intersection density, have lower distances to the nearest transit stop, and have 
higher employment and employment plus housing diversity. The Environmental 
Protection Agency’s (EPA) Smart Location Database was created to address the 
demand for tools that compare location efficiency. The Smart Location Database 
(SLD) summarizes several demographic, employment, and built environment 
variables for every Census block group.

Insufficient Data

5.33 or less

5.34 - 7.67

7.68 -11.00

11.01 - 14.00

14.01 or greater

Economic and Residential Development Density
Source: EPA Smart Location Database
Link: https://www.policymap.com

Ranking of economic and residential development density in 2021. Employment 
and housing diversity expressed on a scale of 1 to 20, where 1 is the least diverse 
and 20 is the most diverse. This measure comprises one of the four components 
of the National Walkability Index. The Environmental Protection Agency’s (EPA) 
Smart Location Database was created to address the demand for tools that 
compare location efficiency. The Smart Location Database (SLD) summarizes 
several demographic, employment, and built environment variables for every 
Census block group.

Insufficient Data

4 or less

5 - 8

9 - 12

13 - 16

17 or greater

2020

2020

20201919

1717

1919

19191818

1919

1919

1717

2020

https://www.policymap.com
https://www.policymap.com
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Economic Diversity
Source: EPA Smart Location Database
Link: https://www.policymap.com

Ranking of economic diversity in 2021. Economic diversity expressed on a scale 
of 1 to 20, where 1 is the least diverse and 20 is the most diverse. This measure 
comprises one of the four components of the National Walkability Index. The 
Environmental Protection Agency’s (EPA) Smart Location Database was created 
to address the demand for tools that compare location efficiency. The Smart 
Location Database (SLD) summarizes several demographic, employment, and built 
environment variables for every Census block group

Street Intersection Density
Source: EPA Smart Location Database
Link: https://www.policymap.com

Ranking of street intersection density in 2021. Street intersection density expressed 
on a scale of 1 to 20, where 1 is the least dense and 20 is the most dense. This 
measure comprises one of the four components of the National Walkability Index. 
The Environmental Protection Agency’s (EPA) Smart Location Database was 
created to address the demand for tools that compare location efficiency. The 
Smart Location Database (SLD) summarizes several demographic, employment, 
and built environment variables for every Census block group.

2020

Insufficient Data

4 or less

5 - 8

9 - 12

13 - 16

17 or greater

1717

17172020
Insufficient Data

4 or less

5 - 8

9 - 12

13 - 16

17 or greater

1919

1818
1818

1919

1919

1919

1919
1717

1818

https://www.policymap.com
https://www.policymap.com


6	 Novi Non-Motorized Master Plan 2023

Equity Emphasis Area
Source: SEMCOG
Link: https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/
pages/equity-and-demand-analysis

SEMCOG’s equity populations are based on the cumulative score across 
five socioeconomic indicators - children, low-income households, minority 
populations, senior citizens, and transit dependent households. The darkest 
shaded blue areas show the highest concentrations of populations who likely 
rely more heavily on walking or biking; while the yellow-shaded areas represent 
the lowest concentration of populations who likely rely on these modes to meet 
their needs. The two highest concentrations are deemed Equity Emphasis Areas. 
Within these areas, access to existing pedestrian and bicycle infrastructure was 
measured to identify areas that are beyond 100 feet from the nearest sidewalk 
or shared-use path, beyond one-half mile from the nearest bicycle infrastructure, 
and beyond both 100 feet from the nearest sidewalk or shared-use path and one-
half mile from nearest bicycle infrastructure.

Demand Areas
Source: SEMCOG
Link: https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/
pages/equity-and-demand-analysis

Bicycle and Pedestrian Demand has been assessed in three categories. High 
Demand Areas are likely to be the most bicycle and pedestrian friendly parts of 
the region, or those with the most potential to support more people walking and 
biking. They include larger downtown commercial districts, employment centers, 
and most densely populated areas. Moderate Demand Areas include many of the 
region’s smaller town centers, as well as areas adjacent to high demand areas. 
They are primarily residential areas, with commercial development along major 
roadways and intersections. These places are likely to support walking and biking, 
but in many cases driving is still necessary for daily trips. Potential Demand Areas 
tend to be less densely populated with people or destinations, but have clusters of 
activity that may support walking and biking if adequate infrastructure exists.

High 

Moderate

Potential

Bicycle and Pedestrian 
Demand

Pedestrian Infrastructure

Bicycle Infrastructure 
within 1/2 Mile

Demand Area Without 
Access to:

Very High
High
Moderate
Low
No Households

Concentration of Equity 
Population

Pedestrian Infrastructure
Bicycle Infrastructure 
within 1/2 Mile

Demand Area Without 
Access to:

https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis 
https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis 
https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis
https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis
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Equity and Demand Analysis
Source: SEMCOG
Link: https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/
equity-and-demand-analysis

This analysis map that shows the highest concentration of equity populations and 
demand areas. SEMCOG identified populations (and areas) of the region through 
an equity lens based on socioeconomic factors that may impact their mobility.  
This includes children, low-income populations, minority populations, seniors, and 
transit-dependent households.

Very High

High

Concentration of Equity 
Population

High 

Moderate

Bicycle and Pedestrian 
Demand

 

 Environmental Justice Sensitivity
Source: City of Novi

Modeled after the City of Albany, New Yorks equity analysis and based on 
SEMCOG’s Equity Emphasis Areas for the City of Novi.

https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis
https://bicycle-and-pedestrian-mobility-maps-semcog.hub.arcgis.com/pages/equity-and-demand-analysis
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Access to Parks: Biking
Source: SEMCOG
Link: https://maps.semcog.org/accessparks/?amenity=All_Access_
Points&mode=bike_amenity_access&mcd=2170

This analysis was conducted by measuring travel times between the region’s 
parks and households through the transportation mode of biking. Reasonable 
transportation modes and travel times to different types of parks were established 
with input from the Parks and Recreation Task Force. These specify different measures 
for recreational amenities that serve as community assets, as regional destinations, or 
as both.  For parks greater than six acres in size, all points of entry for walking, biking, 
and driving were used to measure their accessibility. This data does not capture other 
local conditions that may be barriers to park access, such as crime, safety concerns, 
and sidewalks infrastructure or maintenance. It is important to consider the local 
context for these limitations when applying this analysis in local decision-making.

Access to Parks: Walking
Source: SEMCOG
Link: https://maps.semcog.org/accessparks/?amenity=All_Access_
Points&mode=walk_amenity_access&mcd=2170

This analysis was conducted by measuring travel times between the region’s 
parks and households through the transportation mode of walking. Reasonable 
transportation modes and travel times to different types of parks were established 
with input from the Parks and Recreation Task Force. These specify different 
measures for recreational amenities that serve as community assets, as regional 
destinations, or as both.  For parks greater than six acres in size, all points of entry 
for walking, biking, and driving were used to measure their accessibility. This data 
does not capture other local conditions that may be barriers to park access, such as 
crime, safety concerns, and sidewalks infrastructure or maintenance. It is important 
to consider the local context for these limitations when applying this analysis in local 
decision-making.

0 - 5

5 - 10

10 - 15

15 - 30

Walking Access to 
Parks (minutes):

0 - 5

5 - 10

10 - 15

15 - 30

Bike Access to Parks 
(minutes):

https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=bike_amenity_access&mcd=2170
https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=bike_amenity_access&mcd=2170
http:////maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=walk_amenity_access&mcd=2170
http:////maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=walk_amenity_access&mcd=2170
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0 - 5

5 - 10

Drive Access to 
Parks (minutes):

Access to Parks: Riding Transit
Source: SEMCOG
Link: https://maps.semcog.org/accessparks/?amenity=All_Access_
Points&mode=transit_amenity_access&mcd=2170

This analysis was conducted by measuring travel times between the region’s parks 
and households through the transportation mode of riding transit. Reasonable 
transportation modes and travel times to different types of parks were established 
with input from the Parks and Recreation Task Force. These specify different measures 
for recreational amenities that serve as community assets, as regional destinations, 
or as both.  For parks greater than six acres in size, all points of entry for walking, 
biking, and driving were used to measure their accessibility. This data does not 
capture other local conditions that may be barriers to park access, such as crime, 
safety concerns, and sidewalks infrastructure or maintenance. It is important to 
consider the local context for these limitations when applying this analysis in local 
decision-making.

Access to Parks: Driving
Source: SEMCOG
Link: https://maps.semcog.org/accessparks/?amenity=All_Access_
Points&mode=bike_amenity_access&mcd=2170

This analysis was conducted by measuring travel times between the region’s 
parks and households through the transportation mode of driving. Reasonable 
transportation modes and travel times to different types of parks were established 
with input from the Parks and Recreation Task Force. These specify different measures 
for recreational amenities that serve as community assets, as regional destinations, or 
as both.  For parks greater than six acres in size, all points of entry for walking, biking, 
and driving were used to measure their accessibility. This data does not capture other 
local conditions that may be barriers to park access, such as crime, safety concerns, 
and sidewalks infrastructure or maintenance. It is important to consider the local 
context for these limitations when applying this analysis in local decision-making.

0 - 15

15 - 30

30 - 45

45 - 60

Transit Access to 
Parks (minutes):

https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=transit_amenity_access&mcd=2170 
https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=transit_amenity_access&mcd=2170 
https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=bike_amenity_access&mcd=2170 
https://maps.semcog.org/accessparks/?amenity=All_Access_Points&mode=bike_amenity_access&mcd=2170 
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Modal Prioritization - Land Use Context 
Source: SEMCOG 2020
Link: https://gis.semcog.org/portal/apps/webappviewer/index.
html?id=a4ace662f6ea4a538c53202ff19b847a

Building height, proximity to other buildings, and setback were considered when 
categorizing main streets (traditional downtowns), walkable thoroughfares, 
and small town hamlets. Community master plans and zoning maps were used 
to identify aspirational main streets and walkable thoroughfares. The urban, 
suburban, and rural land uses were determined using TAZ (transportation analysis 
zone) area type designation from SEMCOG’s Travel Demand Model. Urban land use 
and walkable thoroughfares were combined because they have the same modal 
prioritization in the Multimodal Tool.

Main Street

Rural

Small Town Hamlet or 
Village Commercial

Suburban Corridors

Urban or Walkable 
Thoroughfares

Modal Prioritization - Bicycle and Pedestrian Demand 
Source: SEMCOG
Link: https://semcog.org/mmtool

Modal tiers indicate how important a road segment is in the modal network. Tier 1
indicates streets that are of the highest importance for carrying people using a 
certain mode. Tier 2 streets are of secondary importance, and Tier 3 streets are of 
tertiary importance. Modal priorities are intended to provide guidance but may vary 
based on special circumstances, local priorities, and MDOT input on trunklines.

Tier 1: High

Tier 2: Medium

Tier 3: Low

https://gis.semcog.org/portal/apps/webappviewer/index.html?id=a4ace662f6ea4a538c53202ff19b847a 
https://gis.semcog.org/portal/apps/webappviewer/index.html?id=a4ace662f6ea4a538c53202ff19b847a 
https://semcog.org/mmtool
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Population Density 
Source: Census
Link: https://maps.semcog.org/2020census/?mcd=2170&geotype=blocks

SEMCOG’s map displays 2020 census results for every geographic unit in Southeast 
Michigan. 

SMART Bus Stops 
Source: City of Detroit
Link: https://data.detroitmi.gov/
datasets/6ec0b22bc67e4068af4c2f09cb7f31b4_0/
explore?location=42.430630%2C-83.082476%2C10.11

Suburban Mobility Authority for Regional Transportation (SMART) bus stops in 
Southeast Michigan for 2019.
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https://maps.semcog.org/2020census/?mcd=2170&geotype=blocks
https://data.detroitmi.gov/
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Building Footprints
Source: SEMCOG
Link: https://maps.semcog.org/
BuildingFootprints/#15.01/42.33185/-83.04886/-40.1/59

SEMCOG’s building footprint data layer represents the digital footprint of each 
building in Southeast Michigan, as of April 2020, along with associated attributes 
of each building. SEMCOG’s building types are based on the 2017 North American 
Industrial Classification System (NAICS). To be considered a building,
a structure must contain either a housing unit or a minimum of 250 square feet of
nonresidential workspace. 

Institutional
Office & Retail
Industrial
Transportation & Utility
Medical
Leisure & Hospitality
Agricultural
Single-family Residential
Multi-Family Residential
Manufactured Housing Park

Residential Building Types
Source: SEMCOG

Single Family Detached

Condominium 

Apartment/Multi-family

Manufactured Home Park

Senior Living

https://maps.semcog.org/BuildingFootprints/#15.01/42.33185/-83.04886/-40.1/59 
https://maps.semcog.org/BuildingFootprints/#15.01/42.33185/-83.04886/-40.1/59 
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Future Land Use
Source: City of Novi
Link: https://cityofnovi.org/community/map-gallery

Existing Land Use
Source: City of Novi
Link: https://cityofnovi.org/community/map-gallery

https://cityofnovi.org/community/map-gallery 
https://cityofnovi.org/community/map-gallery
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Traffic Volume
Source: SEMCOG
Link: https://maps.semcog.org/trafficvolume/

SEMCOG’s traffic volume map represents Average Annual Daily Traffic (AADT) for 
roads in Southeast Michigan that are eligible for Federal Funds. Daily Vehicle 
Miles Traveled (VMT) is calculated by the sum of (Average Annual Daily Traffic 
(AADT) x segment length). Daily VMT represents approximately the number of 
vehicle miles traveled daily on federal aid link segments in the map view only. 
This number should be used as an approximation of Daily VMT. . 

Employment Density
Source: SEMCOG
Link: https://maps.semcog.org/EmploymentDensity/

This map displays employment by Traffic Analysis Zone, or TAZ (which are small 
areas within a community), including hot spots for areas of high concentration of 
employment. The source of the employment data is a cooperative effort between 
SEMCOG and Michigan Department of Transportation (MDOT) to create local 
employment estimates. The employment data represents total full-time and part-
time employment for year 2015 including both wage and salary jobs, as well as self-
employed jobs. The estimates are approximately equivalent to employment data as 
defined by the Bureau of Economic Analysis (BEA). For more information about BEA’s 
job definitions, see section VIII (Employment) in BEA’s Local Area Personal Income 
Methodology). This map only displays select industry sectors. However, “Total Jobs” 
represents jobs in all sectors including those not listed in our industry sector filter. 
The sectors generally follow the North American Industry Classification System 
(NAICS).

105

Employment Size

Medium (5.49-15.33 )

High (15.54 - 43.42)

Highest (43.43 - 116.57)

Employment by 
Workplace (Jobs/Acre)

20,803

1 - 5,000

5,001 - 10,000

10,001 - 20,000

20,001 - 40,000

greater than 40,000

Average Annual Daily Traffic

https://maps.semcog.org/trafficvolume/
https://maps.semcog.org/EmploymentDensity/


	 Novi Non-Motorized Master Plan 2023    15

Commuting Patterns - Inflow 2016
Source: SEMCOG
Link: https://maps.semcog.org/
CommutingPatterns/?semmcd=2170&direction=inflow&year=2016

SEMCOG’s Commuting Patterns map illustrates travel to work patterns, showing the 
connections between business and the labor market of the region’s workforce, for 
all of region’s communities for years 2016 and 2010. The data presented in the map 
is based on Census Transportation Planning Products (CTPP) tabulations of Census 
Bureau’s 5-year American Community Survey (ACS) data. Data for 2010 represents 
2006-2010 5-year CTPP data and the data for 2016 is from 2012-2016 5-year CTPP 
data.

Commuting Patterns - Outflow 2016
Source: SEMCOG
Link: https://maps.semcog.org/
CommutingPatterns/?semmcd=2170&direction=outflow&year=2016

SEMCOG’s Commuting Patterns map illustrates travel to work patterns, showing the 
connections between business and the labor market of the region’s workforce, for 
all of region’s communities for years 2016 and 2010. The data presented in the map 
is based on Census Transportation Planning Products (CTPP) tabulations of Census 
Bureau’s 5-year American Community Survey (ACS) data. Data for 2010 represents 
2006-2010 5-year CTPP data and the data for 2016 is from 2012-2016 5-year CTPP 
data.

https://maps.semcog.org/CommutingPatterns/?semmcd=2170&direction=inflow&year=2016 
https://maps.semcog.org/CommutingPatterns/?semmcd=2170&direction=inflow&year=2016 
https://maps.semcog.org/
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Wetlands
Source: City of Novi
Link: https://cityofnovi.org/community/map-gallery

https://cityofnovi.org/community/map-gallery
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Community 
Demographics

Percent of People who Are Foreign Born 
Source: Census
Link: https://www.policymap.com

Estimated percent of population who are foreign born, as reported between 2016-
2020. The U.S. Census defines “foreign born” to refer to anyone who is not a U.S. 
citizen at birth. This includes naturalized U.S. citizens, lawful permanent residents 
(immigrants), temporary migrants (such as students), humanitarian migrants 
(such as refugees), and persons illegally present in the United States.

Insufficient Data

1.93% or less

1.94% - 4.99%

5.00% - 10.14%

10.15% - 21.35%

21.36% or greater

24.79%24.79%
27.1%27.1%

22.01%22.01%
25.58%25.58%

21.98%21.98%

18.01%18.01%14.85%14.85%

15.81%15.81%
17.74%17.74%

https://www.policymap.com
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Predominate Country of Foreign Born Population
Source: Census
Link: https://www.policymap.com

Predominant country of birth among the foreign born population between 2014-
2018. This does not include the foreign born population born at sea.

MexicoMexico

JapanJapan

ChinaChina

ChinaChina

IndiaIndia

Diversity Index
Source: Census & Policy Map
Link: https://www.policymap.com

Probability that two individuals chosen at random would be of different races or 
ethnicities, between 2016-2020. The diversity index is an index ranging from 0 to 
87.5 that represents the probability that two individuals, chosen at random in the 
given geography, would be of different races or ethnicities between 2016-2020. 
Lower index values between 0 and 20 suggest more homogeneity and higher 
index values above 50 suggest more heterogeneity. Racial and ethnic diversity 
can be indicative of economic and behavioral patterns. For example, racially and 
ethnically homogeneous areas are sometimes representative of concentrated 
poverty or concentrated wealth. They could also be indicative of discriminatory 
housing policies or other related barriers. Data were obtained from the Census’ 
American Community Survey 2016-2020 estimates and calculated by PolicyMap. 
Geographies for which no data were provided or for which the population was less 
than 10 are represented as having “Insufficient Data.”

Insufficient Data

16.54

16.55 - 32.07

32.08 - 47.06

47.06 - 58.76

58.77 or greater 64.3564.35

66.3866.38

69.2669.26

59.5859.58

Probability that two 
individuals chosen at 
random would be of different 
races or ethnicities

https://www.policymap.com
https://www.policymap.com
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People Living in Poverty
Source: Census 2016-2020
Link: https://www.policymap.com

Insufficient Data

4.75% or less

4.76% - 8.50%

8.51% - 13.48%

13.49% - 21.80%

21.81% or greater

Estimated Median Income of a Household
Source: Census 2016-2020
Link: https://www.policymap.com

Insufficient Data

$51,495 or less

$51,496-$66,884

$66,885 - $83,368

$83,369 - $109,250

$109,251 or greater

$61,581$61,581

$79,119$79,119

9.71%9.71%

5.99%5.99%5.09%5.09%

4.85%4.85% $55,267$55,267
$60,076$60,076

https://www.policymap.com
https://www.policymap.com
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Transportation Affordability for Median-Income Family 
Households
Source: HUD
Link: https://www.policymap.com

Percent of income spent on transportation by a median-income family household, 
as of 2019. According to this data, a “median-income family” household has 
4 people, the median income for the region, and 2 commuters. The Location 
Affordability Index (LAI) provides standardized household housing and 
transportation cost estimates at the neighborhood level. Since housing and 
transportation costs typically consume about half of the average household budget, 
these offer a useful tool for evaluating where people decide to live and work, where 
to locate resources or facilities, and areas of potential economic distress.

33.55%33.55%

Insufficient Data

21.55% or less

21.56% - 25.60%

25.61% - 29.35%

29.36% - 34.36%

34.37% or greater

Percent of income spend on 
transportation by a median-
income family household

Transportation Affordability for Low-Income Individuals
Source: HUD
Link: https://www.policymap.com

Percent of income spent on transportation by a very low-income individual 
household, as of 2019. According to this data, a “very low-income individual” 
household has 1 person, an income at the national poverty line, and 1 commuter. 
The Location Affordability Index (LAI) provides standardized household housing 
and transportation cost estimates at the neighborhood level. Since housing and 
transportation costs typically consume about half of the average household 
budget, these offer a useful tool for evaluating where people decide to live and 
work, where to locate resources or facilities, and areas of potential economic 
distress.

84.29%84.29%

Insufficient Data

49.91% or less

49.92% - 60.60%

60.61% - 70.68%

70.69% - 80.78%

80.79% or greater

Percent of income spend 
on transportation by a very 
low-income individual

30.55%30.55%

https://www.policymap.com
https://www.policymap.com
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Multi-modal Road Network Density
Source: EPA Smart Location Database
Link: https://www.policymap.com

This was calculated by dividing the number of roadway links from intersection to 
intersection by the land area of the block group. Multi-modal roadways exclude 
auto-oriented roadways, and include roadways with moderate to low speeds. The 
Environmental Protection Agency’s (EPA) Smart Location Database was created to 
address the demand for tools that compare location efficiency. The Smart Location 
Database (SLD) summarizes several demographic, employment, and built 
environment variables for every Census block group.

Pedestrian-oriented Road Network Density
Source: EPA Smart Location Database
Link: https://www.policymap.com

Pedestrian-oriented road network density in 2021. This was calculated by 
dividing the number of roadway links from intersection to intersection by the 
land area of the block group. Pedestrian-oriented roadways exclude auto-
oriented roadways, and include roadways with low speeds and pathways or 
trails that prohibit automobiles. The Environmental Protection Agency’s (EPA) 
Smart Location Database was created to address the demand for tools that 
compare location efficiency. The Smart Location Database (SLD) summarizes 
several demographic, employment, and built environment variables for every 
Census block group.

24.8124.81

27.5227.52

Insufficient Data

0.42 or less

0.43 - 1.24

1.25 - 2.06

2.07 - 3.90

3.91 or greater

Number per square mile

4.264.26
8.758.75

7.447.44
4.864.86

Insufficient Data

2.20 or less

2.21 - 8.30

8.31 - 14.29

14.30 - 19.89

19.90 or greater

Number per square mile 33.7133.71

https://www.policymap.com
https://www.policymap.com
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No Vehicles  Available per Household
Source: Census
Link: https://www.policymap.com

Estimated percent of occupied housing units for which no vehicles are available 
in 2016-2020. Percentage calculations are suppressed in cases where the 
denominator of the calculation was less than 10 of the unit that is being described 
(e.g., households, people, householders, etc.)

Insufficient Data

1.48% or less

1.49% - 3.49%

3.50% - 6.47%

6.48% - 12.61%

12.62% or greater

Average Number of Vehicles per Household
Source: Census
Link: https://www.policymap.com

Estimated average number of motor vehicles per household in 2016-2020. The 
number of motor vehicles is defined as the number of vehicles (cars, vans, etc.) 
available to a household

Insufficient Data

1.5 or less

1.6 - 1.8

1.9 - 2.0

2.1 - 2.2

2.3 or greater

21.53%21.53%

16.72%16.72%

https://www.policymap.com
Link: https://www.policymap.com
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Commute to Work using Public Transit
Source: Census
Link: https://www.policymap.com

Estimated percent of workers age 16 years or older who did not work at home who 
commuted to work using public transit in 2016-2020. Percentage calculations are 
suppressed in cases where the denominator of the calculation was less than 10 of 
the unit that is being described (e.g., households, people, householders, etc.)

Insufficient Data

0.02% or less

0.03%

0.04% - 1.37%

1.38% - 5.21%

5.22% or greater

2.63% 2.63% 
(62 people)(62 people)

Commute to Work by Walking
Source: Census
Link: https://www.policymap.com

Estimated percent of workers age 16 years or older who did not work at home 
who commuted to work by walking in 2016-2020. Percentage calculations are 
suppressed in cases where the denominator of the calculation was less than 10 of 
the unit that is being described (e.g., households, people, householders, etc.).

Insufficient Data

0.02% or less

0.03%

0.04% - 1.19%

1.20% - 3.17%

3.18% or greater

2.29%2.29%
 (33 people) (33 people)

1.7%1.7%
(40 people)(40 people)

0.24% 0.24% 
(8 people)(8 people)

0.06% 0.06% 
(2 people)(2 people)

1.37%1.37%
(36 people)(36 people)

0.9%0.9%
 (24 people) (24 people)

0.46%0.46%
 (14 people) (14 people)

https://www.policymap.com
https://www.policymap.com
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Commute to Work by Bicycle
Source: Census
Link: https://www.policymap.com

Estimated percent of workers age 16 years or older who did not work at home 
who commuted to work by bicycle in 2016-2020. Percentage calculations are 
suppressed in cases where the denominator of the calculation was less than 10 of 
the unit that is being described (e.g., households, people, householders, etc.)

Insufficient Data

0.03% or less

0.04% 

0.05% - 0.67%

0.68% - 1.70%

1.71% or greater

3.37%3.37%
(61 people)(61 people)

1.1%1.1%
(39 people)(39 people)

0.38%0.38%
(10 people)(10 people)

0.34%0.34%
(9 people)(9 people)

0.47%0.47%
(15 people)(15 people)

https://www.policymap.com
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SEMCOG Equity Emphasis Data https://semcog.org/about-semcog/diversity-equity-and-inclusion

https://semcog.org/about-semcog/diversity-equity-and-inclusion
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Existing Facilities and 
Proposed Improvements

Pathways and Sidewalks Inventory
Source: City of Novi
Link: https://cityofnovi.org/community/ride-and-walk-novi

Encouraging healthy, active lifestyles through pathway and sidewalk connectivity 
has been a focus for the City of Novi. The City is a four-time Promoting Active 
Communities Gold Award winner from the Governor’s Council on Physical Fitness 
due to the existing and planned public pedestrian and bicycle facilities. Currently 
the City has over 200 miles of pathways and sidewalks
.

https://cityofnovi.org/community/ride-and-walk-novi
https://maps.semcog.org/bikepednetwork/?entry=2 
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On-Road Bicycle Quality Routes
Source: City of Novi
Link: https://cityofnovi.org/community/ride-and-walk-novi

Biannual Non-motorized Prioritization: 2022-2024 Update
Source: City of Novi
Link: https://cityofnovi.org/community/ride-and-walk-novi

The City of Novi has a procedure for identifying and completing missing sidewalk 
and pathway segments. The planning and prioritization of sidewalk construction 
starts with City Staff, who compile data, perform analysis, and tally rankings, which 
is presented annually as a comprehensive report to the Walkable Novi Committee. 
The prioritization is an important tool to help determine how the limited funds 
budgeted for pathway construction will be best utilized. The Committee produces 
a list of the Top 20 segments that are recommended to be used to develop the 
6-year Capital Improvement Program, which lists the future sidewalk and pathway 
projects for the City to construct. As segments are constructed, either as public 
projects or by private developers, they are removed from the list. The Walkable 
Novi Committee reviewed and approved the draft 2022-2024 Non-Motorized 
Prioritization Update  on August 18, 2022 and recommended forwarding it to the 
City’s Capital Improvement Committee.

https://cityofnovi.org/community/ride-and-walk-novi
https://cityofnovi.org/community/ride-and-walk-novi 


30	 Novi Non-Motorized Master Plan 2023

SEMCOG Existing Bikeway Network
Source: SEMCOG
Link: https://maps.semcog.org/bikepednetwork/?entry=2

A bikeway is a road, street, or path designated for bicycle travel, regardless if 
such infrastructure is for the exclusive use of bicycles or is to be shared with other 
transportation modes. The Existing Bikeway Network map shows three classes of 
bikeways: (1) Shared-Use Paths, (2) Bike Lanes, (3) Other Bikeways. Other Bikeways 
are defined as rural wide paved shoulders, shared-lane markings, and local, 
county, or national bike routes.

Shared-use Path

Bike Lane

Other Bikeways

Existing Bikeways

SEMCOG Bicycle Comfort Level
Source: SEMCOG
Link: https://maps.semcog.org/bikepednetwork/?entry=2

In addition to the region’s bikeways and trails, people who bike are allowed on 
almost all roads in Southeast Michigan, except freeways. However, some roads will 
have greater appeal to people due to their bicycling comfort level. This map shows 
the entire bicycling network (bikeways, trails and roads) by four tiers of biking 
comfort.

Most People

Many People

Some People

Few People

Comfortable for:

Existing Bikeways 
and Routes

https://maps.semcog.org/bikepednetwork/?entry=2
https://maps.semcog.org/bikepednetwork/?entry=2
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SEMCOG Existing Pedestrian Network
Source: SEMCOG
Link: https://maps.semcog.org/bikepednetwork/?entry=2

This map includes three aspects of the existing pedestrian network: (1) sidewalks 
and shared-use paths (typically along roadways, but may follow their own path, 
and ranging in widths from less than 5’ to greater than 10’); (2) marked crosswalks 
(typically highly visible pavement markings or striping either at an intersection or 
midblock crossing location); (3) unmarked crosswalks (typically at intersections 
and areas where a roadway bisects two sidewalks).  This dataset was created 
utilizing an automated AI digitization process via high resolution satellite imagery. 
Communities should contact SEMCOG staff with any errors or updates to the data.

Sidewalks and Paths

Crosswalks (marked)

Crosswalk (unmarked)

Existing Pedestrian Network

SEMCOG Planned Bicycle and Pedestrian Mobility Network
Source: SEMCOG
Link: https://maps.semcog.org/bikepednetwork/?entry=2

This map identifies planned bicycle and pedestrian infrastructure and bike routes 
that are documented in existing county and community plans. Often times the 
corridor has been identified, but the specific treatment has not yet been defined. 
Undefined infrastructure could include shared use paths, sidewalks, bike lanes, 
shared-lane markings, or rural wide paved shoulders. While SEMCOG makes every 
attempt to show the most up-to-date planned facilities and infrastructure, some 
segments may not necessarily reflect current community planning priorities.

Planned Infrastructure

Existing Bikeways and 
Routes

https://maps.semcog.org/bikepednetwork/?entry=2 
https://maps.semcog.org/bikepednetwork/?entry=2
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SEMCOG Regional Planning Network
Source: SEMCOG
Link: https://maps.semcog.org/bikepednetwork/?entry=2

Regional trails are primarily shared-use paths that are physically separated from 
vehicle traffic. In some cases, trails may include a connecting route where other 
walking or biking infrastructure provides a link between two off-road paths. 
In all cases, they are regional in nature, providing linear connections between 
communities and counties. While the planned trail network serves as the primary 
arteries for regional connectivity, it also includes spurs that connect to local 
networks and destinations. Regional trails accommodate a range of users in 
addition to people walking and biking, including runners, skaters, equestrians, 
and even low-speed electric vehicles. They typically have wayfinding signage and 
branding, which helps provide navigational resources and a consistent experience 
for trail users. They also often feature amenities that enhance the trail experience, 
including trailheads with parking, restrooms, or picnic areas along a route.

Existing Regional 
Trails

Planned Regional 
Trail Network

https://maps.semcog.org/bikepednetwork/?entry=2
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Bicycle and 
Pedestrian Crashes

Pedestrian Crashes
Source: SEMCOG 2017-2021
Link: https://maps.semcog.org/CrashLocations/

SEMCOG’s crash location map represents locations of reported crashes on roads 
in Southeast Michigan that are included in the Michigan Geographic Framework 
(MGF) Version 16. Crashes that occurred in other locations not in the MGF are not 
shown on this map. Locations where multiple crashes overlap are shaded darker. 
Road Characteristics represent most recent data available, not based on crash 
year. For example if you select crashes from 2014 the national functional class, 
number of lanes and surface type will be the most recent data, not what it was in 
2014. Traffic crash data used in SEMCOG’s crash location map were received from 
the Michigan State Police, Criminal Justice Information Center (CJIC).

Fatal: 0 (0%)

Serious Injury: 8 (44%)

Minor Injury: 5 (28%)

Possible Injury: 4 (22%)

Property Damage: 1 (6%)

Pedestrian Crash Locations 
(2017 - 2021) 

https://maps.semcog.org/CrashLocations/
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Bicycle Crashes
Source: SEMCOG 2017-2021
Link: https://maps.semcog.org/CrashLocations/

SEMCOG’s crash location map represents locations of reported crashes on roads 
in Southeast Michigan that are included in the Michigan Geographic Framework 
(MGF) Version 16. Crashes that occurred in other locations not in the MGF are not 
shown on this map. Locations where multiple crashes overlap are shaded darker. 
Road Characteristics represent most recent data available, not based on crash 
year. For example if you select crashes from 2014 the national functional class, 
number of lanes and surface type will be the most recent data, not what it was in 
2014. Traffic crash data used in SEMCOG’s crash location map were received from 
the Michigan State Police, Criminal Justice Information Center (CJIC).

All Crashes
Source: SEMCOG 2017-2021
Link: https://maps.semcog.org/CrashLocations/

SEMCOG’s crash location map represents locations of reported crashes on roads 
in Southeast Michigan that are included in the Michigan Geographic Framework 
(MGF) Version 16. Crashes that occurred in other locations not in the MGF are not 
shown on this map. Locations where multiple crashes overlap are shaded darker. 
Road Characteristics represent most recent data available, not based on crash 
year. For example if you select crashes from 2014 the national functional class, 
number of lanes and surface type will be the most recent data, not what it was in 
2014. Traffic crash data used in SEMCOG’s crash location map were received from 
the Michigan State Police, Criminal Justice Information Center (CJIC).

Fatal: 0 (0%)

Serious Injury: 1 (4%)

Minor Injury: 12 (55%)

Possible Injury: 5 (23%)

Property Damage: 4 (18%)

Bicycle Crash Locations 
(2017 - 2021) 

Fatal: 7 (0.8%)

Serious Injury: 69 (0.8%)

Minor Injury: 486 (6%)

Possible Injury: 1,179 (14%)

Property Damage: 6,684 (80%)

All Crash Locations 
(2017 - 2021) 

https://maps.semcog.org/CrashLocations/
https://maps.semcog.org/CrashLocations/
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Bicycle High-Priority Safety Locations
Source: SEMCOG 2016-2020
Link: https://maps.semcog.org/safety/

SEMCOG’s systemwide safety analysis uses five years of traffic crash data. The 
safety performance of the road network is measured using methods from the 
AASHTO Highway Safety Manual. Each facility (segment, intersection, and 
roundabout) is evaluated by examining the historical traffic crash rate, based on 
the Annual Average Daily Traffic (AADT) volume of each facility. Each facility is also 
ranked in order of excess crashes compared to the average expected value for each 
peer group, based on the peer group average crash rate. For the pedestrian and 
bicycle emphasis areas, facilities are ranked based on crash frequency, not rate, 
because non-motorized count data are not available at this time. Facilities in the 
top 5% of each peer group that exceed the critical crash rate are displayed on this 
map. These locations exhibit safety deficiencies with respect to certain crash types 
and are considered high priority for the region.

Pedestrian High-Priority Safety Locations
Source: SEMCOG 2016-2020
Link: https://maps.semcog.org/safety/

SEMCOG’s systemwide safety analysis uses five years of traffic crash data. The 
safety performance of the road network is measured using methods from the 
AASHTO Highway Safety Manual. Each facility (segment, intersection, and 
roundabout) is evaluated by examining the historical traffic crash rate, based on 
the Annual Average Daily Traffic (AADT) volume of each facility. Each facility is also 
ranked in order of excess crashes compared to the average expected value for 
each peer group, based on the peer group average crash rate. For the pedestrian 
and bicycle emphasis areas, facilities are ranked based on crash frequency, not 
rate, because non-motorized count data are not available at this time. Facilities in 
the top 5% of each peer group that exceed the critical crash rate are displayed on 
this map. These locations exhibit safety deficiencies with respect to certain crash 
types and are considered high priority for the region.

Road Segment

Intersection

Road Segment

Intersection

https://maps.semcog.org/safety/
https://maps.semcog.org/safety/
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The Greenway Collaborative has available staff capacity to perform the scope of work in the presented time within normal 
working hours with additional capacity in reserve.
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Committee

Project Update
To Planning Commission
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To City Council
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With City Staff/Project Manager
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COMMUNICATIONS 
 



From: Glenn Jones
To: Bell, Lindsay; McBeth, Barb; Boulard, Charles
Cc: michael.parkinson@lanxess.com; novijane@ymail.com; lisahudgens9598@gmail.com; Glenn Jones; Cathy Jones
Subject: 24930 Nottingham Dr./ Master Plan Non-Motorized Pathway Revision Request
Date: Tuesday, August 23, 2022 1:28:12 PM
Attachments: image002.jpg

image004.png
image006.png
image008.png
image010.png
image018.png
NonMotorizedMasterPlan.pdf
L226P28.pdf
Nottingham Woods.pdf
Non Motorized Pathway Revision Request 8-23-22.pdf
Oak County Tax ID 22-20-176-016.pdf

Lindsay,
Thanks for taking the time to meet with me yesterday afternoon with regard to the Non-Motorized
Pathway Master Plan update.
As I had noted in our discussion the residences of Nottingham Drive, most particularly Lots 17, 18 &
19, are strongly opposed to the pathway connecter to the ITC Trailways traversing through Robin
Park (see attached marked up plan).  We feel that this pathway as proposed would present a
detriment to the original intent of the Plat Plan of our neighborhood of Nottingham Woods (see
attached) and the permanent conservation easement by our homeowners association to the
Michigan Dept. of Natural Resources of Robin Park. 
I have attached a suggested alternate route that I feel does a better job of routing bikers and walkers
from the West to the ITC Trailway.  The most recent master plans intended routing would have a
severe impact to the area of Robin Parks environmental wetlands and old growth wooded areas,
which would most likely not be able to be mitigated and approved.  This alternative routing would
have no impact to either.
Please let me know if the proposed routing plan noted as Map Note #18 can be omitted from the
new forthcoming updated Master Plan documents and an alternative route considered.
 
Thanks again,
Glenn
 

mailto:gjones@dembsdevelopment.com
mailto:lbell@cityofnovi.org
mailto:bmcbeth@cityofnovi.org
mailto:cboulard@cityofnovi.org
mailto:michael.parkinson@lanxess.com
mailto:novijane@ymail.com
mailto:lisahudgens9598@gmail.com
mailto:gjones1@twmi.rr.com
mailto:teatime24@mi.rr.com

N

25

ROBIN PARK
PRIVATE PARK

1042.57

































 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 








































































































































































































































































































































































































































































































































































































































































































































































































































































 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 








 
 



 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
  


 
 


 
  


 
  


 
  


 
  


 
  


 
  


 
  






 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 












































































































































































 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 



 
 





 




 





 




 





 




 





 




 





 




 





 




 





 




 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 





































































































































































































































































































































































































































































































































































































































 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 





































































































































































































































































































































































































































































































































































 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 








 








 








 








 








 








 








 








 








 








 








 








 








 



 




 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 




















































































































































































































































































































































































































































































































































































































































































































 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 




 



 

 









































































































































































































































































































































































































































































































































































































































 













































































































































































 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







































































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 































































































































































































































































































































































































































 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 













 
 












 













 













 













 













 













 













 













 













 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 



   


 



   
 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

















































































































































































































































































































































































 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



























































































































































































































































































































































































































































































































































































 

















































































































































































































































































































































































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 


















































































































































































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 






































































































































































































































































 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 






 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 




 

 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 



























































































































































































































































































































































































































































































































































































































































































































































































 






















































































































































































































































































































































 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 
































































































































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 







 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 








 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 





































































































































































































































































































































































 

























































































































































































































































































































 






























































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 






 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 


























































































































































































































































































































































































































































































































































































































































































































































































































































 


































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 








































































































































































































































































































































































































































































































































































































































































































































































































































































 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



































































































































































































































































































































































































































 


















































































































































































































































































































































































































































































































































































































































































































































































































































   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




    




   




   




   




   




   




   




   




   




   




   




   

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 


















































































































































































































































































































































































































































































































































































































































































































































































 




































































































































































































































































































































































































































































 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 









 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 








 


 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 














































































































































 














































































































































































































































































































































































































































































































 






















































































































































































































































































































































 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 







































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 







 
 

































































































































































































































































































































































 


































































































































































































































































































































































































































































































 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 


























































































































































































































































































































































 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 




 


 

















































































































































































































































































































































































































































































































































































































































































































































































































































































 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 





 

 



































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 


 




 







 







 







 







 







 







 







 







 







 







 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



































































































































































































































































































































































 































































































































   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




  




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   




   


































































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 
















 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 
 








 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 






































































































 
































































































































































































































































































































































































































































































































































































































































 






















































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 










































































































































































































































































































 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 










 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 














































































































































































































































































































































































 














































































































































































































































































































































































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 
































































































































































































































































































































































































































































































































































 





















































































































































































































































































 








































































































































































































































































































 



















































































































































































































































































































































 



















































































































































































































































































































































 






















































































































































































































































































































































 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 





 



 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 









































































































































































































































































































































































































































































































































































 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 


 







 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 










 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
 






 
 






 
 






 
 






 
 






 







 







 







 
 






 
 






 
 






 
 






 
 






 







 
 






 







 







 
 






 
 






 
 






 
 






 
 






 
 






 
 






 
 






 







 







 







 







 
 






 
 






 
 






 
 






 







 
 






 







 







 
 






 
 






 
 






 
 






 
 






 
 






 







 







 
 






 
 






 
 






 
 




























































































































































































































































































































































































































































 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 






 





 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 












 






 





 











 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 


































































































































































































































































































































































































































































































































































































































































































































 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































 




















































































































































































































































































































































 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 



































































































































































































































































































































































































































































































































































































































































































































 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 




 





 
 



 





 




 





 




 





 




 





 




 





 




 





 




 





 




 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 











 















































































































































































































































































































































































































































































































































 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




     




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
























































































































































































































 






















 



















































































































































































































































































































































































































































































































 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 





































































































































































































































































































































































































































































































































































































































































































































































































































































































 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  




  






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 
 





 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 
 





 






 






 






 






 






 






 






 






 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 






 




































































































































































































































































 


























































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 



 













































































































































































































































































































































































































































































































































































































































































 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 




 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





















































































































































































































 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 






 

 









 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 






 



 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 
 


 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 









































































































































































































































































































































































































































































































































































































































































































 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 









 




 






 









 









 









 









 









 









 









 









 































































WALLED LAKE































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































LAD
LAKE
































































































 















 

















  





















 











The existing I-275 Metro Trail and under development M-5 Metro 
Trail run along the eastern border of the city.  When completed, this 
will provide a key link between the extensive regional trail system 
to the south and the proposed cross state trail to the north.  The ITC 
corridor that generally runs north-south between Wixom Road and 
Beck Road between Maybury State Park and just east of Lyon Oaks 
County Park has the potential to link residents to key regional parks.


It is anticipated that the environmental changes will result in a greater number of individuals choosing walking and bicycling as their preferred mode 
of transportation for many local trips.  These choices will lead to healthier lifestyles, improved air and water quality, and a more energy efficient and 
sustainable transportation system.


City of Novi Non-Motorized Plan - Overview Map
The City of Novi is poised to become a great city for walking and bicycling.  There have been significant improvements to the physical environment 
in recent history and there are many additional opportunities at hand.  The non-motorized plan lays out a systematic way to improve the physical 
environment and provides recommendations on the policies and programs that promote and support non-motorized transportation.


The Non-Motorized Master Plan is comprised of four concurrent implementation tracts. When employed in concert these tracts will establish a physical 
and cultural environment that supports and encourages safe, comfortable and convenient ways for pedestrians and bicyclists to travel throughout the city 
and into the surrounding communities. The following chart outlines the four implementation tracts in the plan.  Each sub-element may move forward 
independently as resources allow. 


Four Concurrent Implementation Tracts of the City of Novi 
Non-Motorized Plan 


 


 
   


• Initial Investments
• Major Corridor Develpment
• Neighborhood Connectors
• Sidewalk Gaps


Facilities


• Complete Streets
• ADA
• Safe Routes to School
• Bike Parking
• Maintenance
• Sidewalk & Pathway Completion


Policies


• Update City Standards
• Direct the Design of the Facilities
• Guide Site Development
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• Partnerships
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PROJECT OVERVIEW


REGIONAL TRAIL CONNECTIONS


NON-MOTORIZED NETWORK


The large map displays an overview of the recommended non-motorized network plan for the City of Novi.  The recommended routes of this plan 
were heavily influenced by the public input that was gathered during two workshops and an online survey.  Major Corridor Development routes are 
of high priority and are highlighted in lime green.  These routes include major regional, city and countywide connections across the city that provide 
a backbone to the non-motorized system.


1 Proposed pathway along city property 18 Proposed pathway through undeveloped private property 
connecting to proposed the ITC Corridor


35 Proposed pathway through common grounds area of 
private development


2 Proposed pathway through private development 19 Proposed unpaved pathway along ITC Corridor 36 Proposed patwhay through greening commons of private 
development


3 Proposed neighborhood connector route along Portside Drive 
(Private)


20 Proposed pathway through undeveloped private property 
connecting to  the proposed ITC Corridor


37 Proposed pathway along the south side of Novi Ice Arena


4 Proposed off‐road trail through Lakeshore Park 21 Proposed pathway through right‐of‐way 38 Proposed bridge over the CSX railroad


5 Proposed off‐road trail through Lakeshore Park 22 Proposed pathway through school property 39 Proposed pathway through private property


6 Existing one‐way bike lane. Add shared‐use arrows on S Lake 
Drive to promote two‐way bicycling


23 Proposed pathway through city property 40 Proposed pathway through undeveloped park


7 Proposed pathway along existing right‐of‐way and school 
property


24 Proposed pathway through city property around wetlands 41 Proposed pathway along Orchard Hills Elementary


8 Proposed pathway through undeveloped private property 25 Acquire access through residential development 42 Proposed pathway along undeveloped park


9 Proposed pathway through undeveloped private property 26 Evaluate adding bike lanes to W 11 Mile Road through a 3 
to 2 lane conversion


43 Proposed pathway to connect neighborhood to Village Oaks 
Elementary through private property


10 Proposed pathway through undeveloped private property 27 Provide access to I‐275 Metro Trail 44 Proposed pathway through Brookfarm Park


11 Proposed pathway through Tollgate Farms 28 Provide non‐motorized connection when area redeveloped 45 Provide connection to I‐275 Metro Trail across undeveloped 
private property (Farmington Hills)


12 Proposed pathway through existing CSX railroad tunnel under 
I‐96 expressway and bridge over CSX railroad


29 Proposed unpaved trail through undeveloped park 46 Proposed off‐road trail through ITC Community Sports Park


13 Proposed pathway along I‐96 corridor providing access to the 
shopping centers


30 Proposed off‐road trail through undeveloped park 47 Proposed pathway through Rotary Park along existing trail


14 Proposed pathway through private property to connect 
neighborhoods


31 Proposed unpaved trail along ITC corridor 48 Proposed paved pathway along existing trail


15 Proposed pathway through Wildlife Woods Park 32 Proposed off‐road trail along ITC corridor 49 Proposed  paved pathway across undeveloped private 
property


16 Proposed pathway through Providence Park Hospital 33 Proposed pathway along ITC corridor 50 Add bike lanes to Orchard Hills PL


17 Proposed pathway through Providence Park Hospital 34 Proposed pathway through Ella Mae Power Park


MAP NOTES


Neighborhood Connector Routes are a relatively new concept that have a lot of potential in the City of Novi.  Neighborhood Connector routes are 
primarily located on low speed, low traffic volume, local roads and connecting pathways. They link neighborhoods to parks, schools and commercial 
centers.  Signs provide wayfinding by noting direction and distance to key destinations.  Elements such as traffic calming, public art, rain gardens 
and historic features can be added to enhance routes.  The local roads in the City of Novi provide great opportunities for neighborhood connector 
routes, especially for people who prefer to avoid major arterial or collector roads.  By incorporating pathways through schools, parks and between 
neighborhoods a tighter network of non-motorized links is produced, making it easier for bicyclists and pedestrians to travel through the city.


There is no such thing as a typical pedestrian or bicyclist.  A single person’s preferences for a walking or bicycle route may vary based on the type of 
trip, traffic, hills, weather and numerous other factors.  This is why there needs to be a spectrum of non-motorized facilities available that gives the user 
the choice to choose the route that they feel most comfortable using.  Off-road trails, neighborhood connector routes, sidewalks, roadside pathways and 
bike lanes are some of the most common facilities that make up the network.  The following provides a brief overview of some of the key elements that 
will be critical to creating a successful non-motorized network in Novi.
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to  bike not accounting for delays


February 28, 2011 


Potential Trail Head


pathway


















		L226P28

		L226P29

		L226P30























                 Glenn E. Jones 
  24930 Nottingham Drive
                 (248) 721-0382
                              8/23/22








No property address available


 beds /  full baths /  half baths /  sq ft
Residential Property Profile


22-20-176-016


Note: Please be advised the data included in Property Gateway originates from multiple local municipalities. Data, in regard


to properties, may be classified and updated differently by municipalities. If you have any questions, please contact the


local community where the data originated.


Owner Information


Owner(s) : GRANDE-NOTTINGHAM WOODS


Postal Address : 25974 NOVI RD NOVI MI 48375-1671


Location Information


Site Address : No property address available


PIN : 22-20-176-016 Neighborhood Code : R9060


Municipality : City of Novi


School District : 63100 NOVI COMMUNITY SCHOOLS


Class Code : 006 Non-Assessable Permanent Reference


Property Description


 T1N, R8E, SEC 20 NOTTINGHAM WOODS ROBIN PARK-ASSESSED WITH ALL LOTS IN SUB 6-24-93 FR 100-


011


Split/Combination Information


Added Status : Added Parcel


Added Date : 09/21/1993 Added From : FR 100-011


No Sales Since 1994


Tax Information


Taxable Value : State Equalized Value :


Current Assessed Value : Capped Value :


Effective Date For Taxes : 07/01/2022 Principal Residence


Exemption Type


: 0


Summer Principal


Residence Exemption


Percent


: Winter Principal Residence


Exemption Percent


: 0.0000%


Taxes Taxes


Summer : Summer :


Winter : Winter :


Village : Village :


Lot Information


Description : Area :  0 ACRES







 
 

Glenn E. Jones  
Director of Operations
Dembs Development, Inc.

P: 248-380-7100 x311
C: 248-721-0382
gjones@dembsdevelopment.com
www.dembsdevelopment.com
27750 Stansbury; Suite 200 Farmington Hills, MI 48334 
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