
 

Village of Mount Prospect 
Committee of the Whole 

"On the Road" Meeting Agenda 
Burning Bush Community Center 

 

 
June 9, 2026 1313 N. Burning Bush Lane 6:00 PM  
1. CALL TO ORDER 
2. ROLL CALL 
3. MAYOR'S REPORT 
 3.1. Mayor's Comment 

4. CITIZENS TO BE HEARD 
 4.1. Individuals wishing to address the Village Board in person regarding issues not on 

the agenda must register to participate in the Citizens to Be Heard process. You may 
sign in before the meeting in person or by emailing your intent to speak to 
publiccomment@mountprospect.org no later than 1:00 p.m. on the day of the 
meeting. 

5. DISCUSSION ITEMS 
 5.1. Streetlight Program Update 

 5.2. Sidewalk Programs Update 

 5.3. Review and Discuss Next Steps for the MP2040 Comprehensive Plan. 

6. VILLAGE MANAGER'S REPORT 
 6.1. As submitted 

7. ANY OTHER BUSINESS 
8. ADJOURNMENT 
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Subject Streetlight Program Update 

Meeting June 9, 2026 - "ON THE ROAD" MEETING OF THE MOUNT 
PROSPECT COMMITTEE OF THE WHOLE 

Fiscal Impact  

Dollar Amount  

Budget Source  

Category DISCUSSION ITEMS 

Type Presentation  

Information 
This memorandum transmits a Streetlighting Program Update pursuant to the 2027-2031 
Strategic Plan Policy Agenda. 
 
There are 2,171 streetlights installed on public right-of-way in Mount Prospect. Of these, 
1,228 are Village-owned streetlights and 943 are owned by Commonwealth Edison (ComEd). 
The Village-owned poles are generally spun aluminum or painted aluminum poles with light-
emitting diode (LED) luminaires. ComEd lights are generally mounted on wood poles and also 
feature LED luminaires. 
 
In addition, the Village owns 175 pedestrian lights. These lights provide pedestrian-level 
lighting for sidewalk spaces in the downtown business district.  These poles are painted 
aluminum with a mixture of metal halide and LED luminaires. Staff is in the process of 
converting all the metal halide bulbs to LEDs. 
 
The current streetlight replacement programs stem from the Corridor Lighting Program 
Evaluation report (2016) and the Residential Street Lighting Review report (2017). These 
documents, along with the overall street lighting capital improvements program, were 
discussed with the Village Board at a Committee of the Whole meeting on September 12, 
2017. A written update was also provided to the Village Board in June 2023. 
 
The Corridor Lighting Program Evaluation report describes the existing inventory of lights as 
well as proposed lighting improvements along major roads.  
 
Generally, these corridors are multi-lane, high-volume roadways owned and maintained by 
other governmental bodies such as the Illinois Department of Transportation (Northwest 
Highway, Algonquin Road, Central Road, IL Route 83, etc.) and the Cook County Department 
of Transportation and Highways (Euclid Avenue, Camp McDonald Road, Busse Road, and 
Dempster Street). 
 
Streetlight projects on corridor roadways are generally more expensive than on local roads 
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due to the engineering requirements of the owner agencies. For example, IDOT requires a 
photometric study which usually results in a lighting plan that requires more poles and higher 
output luminaires than would be acceptable on local roads. 
 
Corridor streetlighting projects are prioritized based on a number of factors including traffic 
volume, sidewalk, and bike routes. Factors also include nearby destinations such as schools, 
parks, churches, shopping centers and restaurants. To view the priority matrix for corridor 
streetlight projects, please follow this link and select the corridor tab: Corridor Streetlight 
Matrix. 
 
You can also view the proposed corridor streetlighting projects on the attached Corridor 
Lighting Program Matrix maps. 
 
Corridor lighting costs per mile vary greatly depending on corridor characteristics and how the 
project is set up (stand alone or incorporated in other projects, and who leads the project). 
Stand-alone lighting projects led by the Village are the most expensive. This makes estimates 
much more difficult. Here are currently estimated costs for in-design projects: 

• Rand Road – Camp McDonald to Kensington – Village Led – lighting only— $1,458,000 
per mile 

• Busse Road – Central to Golf – County Led – Part of major reconstruction — $401,000 
per mile 

• Algonquin Road – Busse to IL 83 – Village Led – Part of pedestrian improvements — 
$845,000 per mile. 

 
When the Village completed major lighting projects in the early 2000s, the cost per mile was 
between $500,000 and $600,000. New IDOT requirements and the general cost of 
construction today have resulted in much higher prices. 
 
The total cost to complete the remaining corridors identified in the Corridor Matrix is estimated 
at $33,570,000 in 2026 dollars. 
 
The Residential Street Lighting Review report presents a similar analysis of lighting needs on 
secondary arterials, collector streets, and local roads. It details existing streetlight inventories, 
examines applicable lighting standards, discusses design considerations, identifies costs, and 
explores various funding sources. 
 
The Village Code stipulates that streetlights on Village-owned streets should be installed at 
intersections, curves, and at straight-away intervals not more than 300 feet. 
 
In general, the Village's lighting plans feature 25' aluminum poles with LED luminaires. The 
LED luminaires are 2700 K color temperature and incorporate appropriate lumen (output), 
light distribution (mid-block or intersection), and shielding depending upon pole location. 
 Attached is a specification sheet for the current luminaire. 
 
The estimated construction cost for residential streetlights on local roads is $550,000 per mile. 
The total cost to complete the remaining residential streets listed on the Residential Lighting 
Priority Matrix is estimated at $10,566,000 in 2026 dollars. 
 
The Residential Lighting Priority Matrix can be found at this link: Residential Streetlighting 
Program Matrix (select Residential tab) or by viewing the attached document. Please note 
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projects are prioritized using the same algorithm as corridor roadways (volume and the 
presence or absence of sidewalks, schools, multifamily housing, parks, churches, bike paths, 
and other pedestrian generators). 
 
Also, please be aware that not all the residential streets are listed in the current Residential 
Lighting Priority Matrix. Rather, the streets currently listed in the matrix are limited to those 
designated as "collector" streets. Collector streets are local streets with moderate capacity 
designed to collect and convey traffic from lower volume local roads to arterial roadways. 
 
Discussion 
 
 
Alternatives 
 
 
Staff Recommendation 
 
 
Attachments 
1. VOMP_Residential_Lighting_Evaluation-2017-09-07 
2. 06-20-2016 - VOMP Street Lighting Capital Program Corridor Lighting Evaluation 
3. Corridor Lighting Program Matrix_P1 
4. Corridor Lighting Program Matrix_P2 
5. Corridor Lighting Program Matrix_P3 
6. Corridor Lighting Program Matrix_P4 
7. Residential Lighting Program Matrix_P1 
8. Residential Lighting Program Matrix_P2 
9. Residential Lighting Program Matrix_P3 
10. Residential Lighting Program Matrix_P4 
11. ComfortView-CV1-Specification-Sheet(e75a009b8a15aad6fb355cf2b5883272) (1) 
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Executive Summary 

Purpose 

In the summer and fall of 2016, the Village of Mount Prospect completed a Community 
Survey to gather feedback on Village programs and services. Most respondents indicated 
that an emphasis should be placed on residential street lighting. In fact, residential street 
lighting was deemed the highest priority for infrastructure upgrades requested. Ciorba 
Group has been retained to review the existing residential lighting system, identify 
potential improvements, provide cost estimates and comparisons, and outline a path to 
move forward with the enhancement of the Village’s residential lighting system. 

Methodology 

Existing Village GIS information was reviewed to evaluate the existing lighting equipment 
and determine the need for additional lighting. Other data was gathered through online 
sources such as Google Earth and the Illinois Department of Transportation (IDOT) 
website. Additional data was gathered from industry sources such as manufacturers and 
professional organizations. 

Existing Resident Street Lighting 

The Village’s existing residential street lighting system is comprised of 388 Village-owned 
poles along with 719 ComEd-leased poles. Approximately 87% of the Village’s 781 
intersections within residential areas are illuminated. Approximately 16% of the Village’s 
1,144 residential blocks longer than 300’ are illuminated. Both metrics should equal 100% 
to meet current code requirements.  

Recommendations 

The following recommendations are offered for consideration: 

• Obtain public feedback 
• Identify community goals 
• Identify the extent of lighting desired 
• Identify preferred equipment 
• Develop a residential street lighting policy 
• Amend Village lighting ordinance 
• Implementation 
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Existing Residential Street Lighting Systems and Practice Summary 
The Village currently provides street lighting along 87% of intersections of local and collector 
roadways in residential areas. Mid-block lighting is provided for approximately 16% of blocks 
greater than 300’, which is the recommended spacing for residential lighting required by the 
existing Village Code. The arterial corridors of Algonquin Road, Busse Road, Central Road, 
Dempster Street, Euclid Avenue, Golf Road, Elmhurst Road / Main Street, Northwest 
Highway and Rand Road were not included in this review as they were part of a previous 
study. Private roadways were not included because the street lighting systems along these 
roadways are not maintained by the Village. 

GIS Data Review 

Review of the existing residential lighting within the Village consisted of evaluation of 
GIS data for the existing lighting equipment, inspection of aerial imagery from Google 
Earth, and conversations with Village staff. The Village provided GIS data in several 
files, including shapefiles containing roadways, centerlines, parcels, Village boundaries 
and streetlights. These files were analyzed to determine residential areas, local and 
collector roadways and the existing street lighting equipment in use in residential areas.  

Current Residential Street Lighting Requirements 

Current street lighting installations are regulated by the Village of Mount Prospect Village 
Code, Chapter 16, Article VIII: Street Lighting. Street light installations shall meet these 
criteria: 

• For Residential, Commercial and Industrial areas, street light poles are placed at 
intersections, the end of cul-de-sacs, on curves, and at spacings not to exceed 
300 feet for midblock locations.  The poles are generally centered two feet 
behind the back of curb, with mast arms perpendicular to the centerline, and at 
intersections, oriented at right angles to intersecting centerlines.  
 

• For Arterials and Collector streets, street light poles are place at intersections 
and midblock locations and must attain an average illuminance of 1.2 foot-
candles, a max/min ratio of 6:1, and an average/minimum ratio of 3:1.  

 
• Light poles must meet requirements including being able to withstand 80 mph 

winds and vibration and vibrations associated with that wind speed. For 
residential areas, the non-frangible based poles have a mounting height of 25 
feet with 10-foot truss style mast arms. In commercial and business areas, the 
mounting height should be 30 feet 

 
• All new luminaires should use a high-pressure sodium lamp, and should be either 

flat lens cobra head or decorative shoebox style luminaires with cutoff 
classifications.  
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Summary of Existing Installations 

Currently the Village has a mixture of Village-owned lighting equipment and equipment 
leased from ComEd. Overall, the Village owns and maintains 1,107 street lights in 
residential, arterial and other locations. 388 (35%) of these lights are located within 
residentials areas that are not along arterial roadways. ComEd owns and maintains 800 
street lights within the Village of Mount Prospect. 719 (90%) of these lights are located 
within residential areas not along arterial roadways. These locations are broken between 
intersection and mid-block lighting: 

Table 1: Village Owned Residential Street Lights 

Village Owned Residential Street Lights 388 

   Intersection Installations 88 

   Mid-Block Installations 300 

 

Table 2: ComEd Owned Residential Street Lights 

ComEd Owned Residential Street Lights 719 

   Intersection Installations 590 

   Mid-Block Installations 129 

 

Table 3: Residential Intersection Lighting 

Residential Intersections 781 

   Village Lighting 88 

   ComEd Lighting 590 

   Unlit 103 
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Table 4: Blocks > 300’ in Length with Residential Intersection 

Total Residential Blocks 1,144 

   Village Lighting 88 

   ComEd Lighting 94 

   Unlit 962 

 

Table 5: Unlit Residential Locations 

Unlit Residential Locations 787 

   Intersections 103 

   Mid-Block 684 

 

Current Residential Street Light Request Policy 

Procedure 

If residents desire to have a street light installed, they must submit a request to the 
Village. The request is routed to the Public Works department. The requestor must 
obtain and provide approvals from the owners of each of the properties adjacent to the 
proposed pole location. Installation is then approved at the discretion of Public Works. 

Ranking 

There is currently no formal ranking procedure for residential street light requests. 

Budget 

Currently no capital funds are specifically dedicated for residential street light requests.   

Installation 

Once a residential street light request is approved, the installation is completed by 
Village staff, or by ComEd staff if the lighting equipment is to be leased from ComEd. 

Maintenance 

For street lighting equipment installed by the Village, installation, energy and 
maintenance costs are paid for by the Village.  For equipment leased from ComEd, the 
Village pays ComEd to complete the initial installation. Energy costs and maintenance 
are included in monthly lease charges. 
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Existing Residential Lighting Equipment Summary 

Poles 

Roadway lighting within the Village is a mix of Village and ComEd owned equipment.  
Village equipment is typically aluminum mast arm style poles. ComEd equipment is 
typically mast arms mounted on wood poles. Some ComEd poles are aluminum mast 
arm style poles. Luminaire mounting height is generally either 20’ or 25’ above the 
pavement. Mast arms are typically 10’ to 15’ in length.  

 

ComEd owned street light located at the intersection of Elm Street with Isabella Street. 

(25’ mounting height with a 12’ mast arm and cobra head luminaire)) 

 

ComEd owned street light at a mid-block location. 

(25’ mounting height with an 8’ mast arm and cobra head luminaire) 
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Village owned street light at the intersection of Cardinal Lane and Eric Court. 

(25’ mounting height with a 10’ mast arm and cobra head luminaire) 

Luminaire Properties 
Style 

Luminaires for Village and ComEd Equipment are generally cobra head style with 
either a flat or drop lens, as illustrated below. 

  

Drop Lens Luminaire Flat Lens Luminaire 
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Technology 

The Village has a variety of light sources (light color) and wattages (intensity) in use. 
LED is the latest technology. Other technologies are generally no longer used for 
new installations. Energy savings and reduced maintenance are the main driver 
towards LED technology.  

Table 6: Village Owned Residential Luminaire Technology Summary 

Luminaire Technology Wattages 
Used 

Quantity 
Installed 

High Pressure Sodium (HPS) 50 to 400 229 

Mercury Vapor (MV) 150 to 400 116 

Light Emitting Diode (LED) 100 to 250 
(equivalent) 18 

Halogen (HAL) 50 & 250 13 

Metal Halide (MH) 50& 250 17 

Unknown Unknown 4 

 

Distribution 

Information received from the Village is insufficient to identify the photometric 
distribution of the installed luminaires. Luminaire used for continuous street lighting 
typically use Type II or Type III light distributions. These are industry standard light 
patterns that provide narrow to medium throw across the street and long throw up 
and down the street.  For intersections, Type IV and Type V are used. These 
patterns, provide a square to circular area of light that better distribute light at wider 
locations such as intersections. 

Typical Pole Layout and Locations 

For residential areas within the Village, a light pole is typically located at each 
intersection.  Most of these poles have mast arms oriented 45 degrees from 
perpendicular to the roadway so that the luminaires are aimed toward the center of the 
intersection.  Where they exist, mid-block poles are oriented perpendicular to the 
roadway.   

Light poles may or may not be present along the blocks, but where they are, they are 
generally spaced in intervals of 300 feet or less. The poles are located approximately 
two feet behind the back of curb.     
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Billing Type 

The Village pays electrical charges to ComEd under two programs, Rate 23 and Rate 
25.  

Rate 23 

This rate is charged for equipment leased from ComEd. Charges include equipment 
rental, maintenance and electricity usage. Charges are based on the current rates in 
ComEd’s Ratebook (Link). Charges are calculated by multiplying the number of units 
installed times the monthly rate. Typical charges for a roadway luminaire are $13-17 
per month per luminaire, inclusive of maintenance and energy charges. 

Rate 25 

The Rate 25 program pertains to all lighting owned by a municipality. Electricity 
charges may be based on actual usage measured by a meter or flat rates 
established for various luminaires. Flat rates are based on the actual electricity 
usage of the luminaire multiplied by a theoretical number of hours in service per 
year, typically 12 hours per day. These charges apply regardless of lamp or system 
outages. ComEd has rates established for many common luminaires, however, it is 
possible to establish a Village-specific rate if required. A majority of the Village-
owned residential street lighting luminaires are unmetered. With metered equipment, 
the Village only pays for the actual electricity used. Energy charges are assessed at 
the current rate filed with the Illinois Commerce Commission. 

Control Type 
Photocell 

Luminaires that are directly connected to utility power and those using a simple 
disconnect switch/breaker are typically controlled by photocells.  On most luminaires, 
the photocell in mounted on the top of each luminaire.  At dusk, when a minimum 
ambient light level is reached, the photocell turns on the luminaire.  In the morning, 
the luminaires turn off when light levels increase.  

Controller 

Controller cabinets are generally used when multiple circuits will be controlled from a 
central point and are typically used on arterial streets. A connection to utility power is 
made to the controller, and the controller distributes it to the various circuits. 
Controllers can be metered or unmetered, depending on the agreements with the 
power utility. Controllers offer the highest level of control over the power distributed 
to the lighting system.  

Peer Practices Survey 
A survey containing questions about current residential street lighting policies, systems, 
and practices was developed and distributed municipalities with similar characteristics to 
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Mount Prospect within the greater Chicago region. The surveys were distributed to eight 
municipalities; Arlington Heights, Buffalo Grove, Des Plaines, Elk Grove Village, Morton 
Grove, Niles, Palatine, and Rolling Meadows. 

Residential Lighting Survey Questions 

The residential street lighting survey focused on five main areas: 

1. Current Residential Lighting Policy 
2. Lighting Equipment 
3. Equipment Operation 
4. Electricity Charges 
5. Maintenance 

The full survey can be found in Appendix B. 

Summary of Residential Lighting Survey Responses 

Survey responses can be found in Appendix C. Seven responses were received. The 
results are summarized below. 

Lighting Policies 

• Formal residential street lighting policy 
o No formal policy (3) 
o Incorporated in Municipal Code (2) 
o Formal policy (2) 

• Included in budget 
o Maintenance only (4) 
o Expansion and maintenance (3) 

• Lighting locations 
o Corners (6) 
o Cul-de-sacs (20 
o Curves (3) 
o Fixed spacing (4) 
o Mid-block (3) 

• Lighting required for new subdivisions 
o Yes (5) 
o No (1) 
o Not Sure (1) 

• Equipment ownership 
o Combination of Municipal and ComEd owned (6) 
o ComEd owned (1) 

• New residential street lighting approval process 
o Public Works/Engineering review (4) 
o Subdivision approval process (2) 
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• New installation performed by 
o Municipal staff (1) 
o Maintenance contractor (1) 
o ComEd (2) 
o Bid process (4) 

Lighting Equipment 

• Style 
o Decorative and standard (4) 
o Standard only (3) 

• Luminaire mounting height 
o Less than 20’ (3) 
o 20’ to 30’ (7) 

• Number of poles installed 
o Greater than 3000 (2) 
o 1000 to 3000 (1) 
o Less than 1000 (2) 
o No response (2) 

• Percentage of residential areas covered 
o Greater than or equal to 90% (4) 
o 50 to 89% (1)  
o 11 to 49% (0) 
o Less than 10% (1) 
o No response (1) 

• Light sources in use 
o High Pressure Sodium (7) 
o LED (6) 
o Metal Halide (3) 
o Mercury Vapor (3) 

• Cabling 
o Underground for municipal-owned systems 
o Aerial for ComEd systems. 

• Smart  technology 
o In-Use (0) 
o Considering (3) 

Operations 

• Control technology 
o Photocells (direct ComEd connection) (7) 
o Controller-mounted photocell (4) 
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Electricity Charges 

• Metered (6) 
• Fixed rate (7) 

Maintenance 

• Maintenance performed by 
o Village staff only (2) 
o Village Staff & Contractor (4) 
o Contractor (1) 

• Preventative maintenance completed 
o Group relamping (3) 
o Photocell replacement (1) 
o Cleaning (3) 
o Inspections (3) 
o Painting (2) 
o Cable replacement (1) 

• Outage identification 
o Police reporting (1) 
o Semi-annual inspection (1) 
o Resident notifications (4) 
o No official procedures (1) 

• Defined response times 
o Yes (5) 
o No (2) 

Industry Standards 
The Illuminating Engineering Society (IES) is the industry leader in developing recommended 
practices for lighting in the United States. The International Dark-Sky Association (IDA) is one 
of the more visible leaders in developing recommended lighting practices and education 
relating to reduction and elimination of light pollution. Each organization’s recommendations 
for roadway lighting is detailed below.  

IES Classification 

The IES has identified recommended lighting levels for various roadway types. The 
following classifications are defined in ANSI/IES RP-8-14, the current recommended 
practice for roadway lighting. 

Street Type 
Major 

The part of the roadway system that serves as the principal network for through-traffic 
flow. The routes connect areas of principal traffic generation and important rural 
roadways entering and leaving the city. These routes are often known as “arterials,” 
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“thoroughfares,” or “preferentials.” They are sometimes subdivided into primary and 
secondary; however, such distinctions are not necessary in roadway lighting. These 
routes primarily serve through traffic and secondarily provide access to abutting 
property. 

Collector 

Roadways servicing traffic between major and local streets. These are streets used 
mainly for traffic movements within residential, commercial and industrial areas. They 
do not handle long, through trips. Collector streets may be used for truck or bus 
movements and give direct services to abutting properties. 

Local 

Local streets are used primarily for direct access to residential, commercial, industrial, 
or other abutting property. They make up a large percentage of the total street system, 
but carry a small proportion of vehicular traffic. 

Pedestrian Conflict 
High 

Areas with significant numbers of pedestrians expected to be on sidewalks or crossing 
the street during darkness. Examples are downtown retail areas, near theaters, 
concert halls, stadiums, and transit terminals. 

Medium 

Areas where lesser numbers of pedestrians utilize the streets at night. Typical are 
downtown office areas, blocks with libraries, apartments, neighborhood shopping, 
industrial, parks, and streets with transit lines. 

Low 

Areas with very low volumes of night pedestrian usage. The can occur in any of the 
cited roadway classifications but may be typified by suburban streets with single family 
dwellings, very low density residential developments, and rural or semi-rural areas. 

Target Lighting Levels 

Target lighting levels are identified at 100 to 125% of the luminance values listed in Table 
3 of the RP-8-14.  Major Roadways have been removed from the table for clarity since the 
focus is on residential lighting. 

  

Page 25 of 372



 

21 

9/7/2017 

Table 7: IES Target Lighting Levels 

STREET 
CLASSIFICATION 

PEDESTRIAN 
AREA 

CLASSIFICATION 

AVG. 
LUMINANCE 
(Lavg (cd/m2) 

AVG.UNIFORMITY 
RATIO Lavg/Lmin 

MAX. 
UNIFORMITY 

RATIO 
Lmax/Lmin 

MAX. 
VEILING 

LUMINANCE 
RATIO 

LVmax/Lavg 

COLLECTOR 

HIGH 0.8 3 5.0 0.4 

MEDIUM 0.6 3.5 6.0 0.4 

LOW 0.4 4.0 8.0 0.4 

LOCAL 

HIGH 0.6 6.0 10.0 0.4 

MEDIUM 0.5 6.0 10.0 0.4 

LOW 0.3 6.0 10.0 0.4 

 

International Dark-Sky Association 

Purpose 

The International Dark-Sky Association (IDA) is an organization that works to prevent 
and fight light pollution through education and advocacy.  

Website 

The IDA website (www.darksky.org) contains a lot of reference information regarding 
light pollution and how to reduce it. While much of the information is geared towards 
residential, architectural and commercial lighting, there is some information to be 
found regarding roadway lighting. 

Industry Acceptance 

While the cause is noble, support of the IDA among roadway lighting designers is 
lower than expected. Support is likely low because the many goals of the IDA are 
already incorporated into the requirements used to design roadway lighting systems, 
such as the IES RP-8. It is in the nature of an engineer to optimize their designs to 
provide the best quality design possible, including reducing light trespass, glare, 
excess illumination and excess energy usage. The tone of many articles posted on the 
IDA website also tend to support the organization’s agenda, instead of an approach 
where the facts are laid out clearly and conclusions are built from these facts. To be 
clear, the information provided is not in error, it appears to be presented in a biased 
nature. 
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Model Lighting Ordinance 

In 2011, the IDA and IES published a joint Model Lighting Ordinance (MLO). This 
document presents a complete plan that can be adopted to govern the various types 
of outdoor lighting found throughout municipality, including residential and non-
residential lighting. The MLO states that IES RP-8 shall generally be followed for 
roadway lighting. An Optional Streetlight Ordinance is included in the MLO to consider 
for adoption in the MLO. This optional ordinance builds upon RP-8 requirements to 
guide the designer towards limiting up-light, which is a major contributor to light 
pollution. This approach is similar to design requirements used for international street 
lighting. Further consideration of the MLO should be included in any revisions to 
Village code for street lighting. 

Standard Practice 

While the IES provides recommended values for local streets, a majority of communities 
nationwide design to a lessor standard. While each community may have a unique reason 
for providing less than the IES recommended level of light, cost is the primary reason. 
Installation, maintenance and electricity charges add up quickly because local and 
collector routes are generally the predominant roadway type for municipalities in terms of 
mileage. To reduce costs, poles are typically located where there is a better return on 
investment in terms of safety, such as intersections, curves and other areas that 
experience higher than average accident rates. 

Lighting System Design Considerations 

System Purpose 

Improved Visibility and Illuminate Hazards 

The primary purpose of roadway lighting is to increase the visibility of the roadway so 
drivers can navigate safely along the road and identify potential conflicts and hazards in 
the vehicle’s path with sufficient time to choose an appropriate action. Improved visibility 
can improve interactions between vehicles and bicycles and pedestrian.  

Increased Perceived Safety 

Roadway lighting can provide a sense of safety to drivers and pedestrians at night. 
Lighting allows the driver to detect potential conflicts sooner and make more confident 
driving decisions. Pedestrians benefit from increased visibility to drivers, especially at 
roadway crossings. Lighting also gives pedestrians the ability to detect faces and intent 
of other people in the vicinity, and reduces shadowing areas that can be perceived as 
dangerous. 

Provide Ambience 

The look and feel of a residential area can be impacted by the type and extent of lighting 
present. Areas with no lighting can appear uninviting, or even unsafe, whereas areas 
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with lighting can be inviting. Decorative light poles and luminaires can provide useful 
lighting as well as create a sense of place, an identity indicated by the type of lighting 
equipment used.  

Pole Types 

There are many options available when selecting street lighting equipment.  This section 
highlights some of the options available. 

Utility/Wood Pole Mounted 
This configuration utilizes utility pole or 
separate wood poles on which to mount 
the luminaire and mast arm.  Power is 
generally provided by aerial cables, but 
can also be provide underground. This can 
be a low cost option to facilitate lighting 
systems, and is typical of systems 
provided by utility companies such as 
ComEd.  

 

 

 

Standard pole and Luminaire 
The term “standard pole and luminaire” 
refers generically to poles and luminaires 
that generally have simple designs. 
Straight or tapered poles without 
decoration or fluting, simple mast arm, 
such as davit or truss arms, and cobra 
head-style luminaires are typical of 
standard poles and luminaire 
assemblies. These are generally less 
expensive then more decorative pole 
assemblies.  
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Decorative Pole and Luminaire 
Decorative poles can help give a distinct 
look to an area, providing continuity and 
an identity to the streets or area. Many 
options are available. Some decorative 
poles evoke a certain time period, or a 
style associated with a particular place. 
These poles are often shorter pedestrian-
scale poles, with mounting heights in the 
14 to 20-foot range. Decorative bases, 
unique pole shapes, and more elaborate 
mast arms and configurations typify 
decorative poles.   
 

 

ComEd Leased Equipment 

ComEd offers a program called the Fixture-included Delivery Class. In this program, a 
municipality can lease equipment from ComEd who furnishes, installs, owns, operates, 
and maintains the lighting facilities for a dusk to dawn lighting system. They have a line 
of standard cobra head style luminaires with brackets as well as a few decorative post 
top luminaires. Photocell control is provided with all leased ComEd equipment. Leased 
equipment is generally paid for by a fixed rate determined by the luminaire type and 
wattage. 

Tree Conflicts 

The Village Forestry Department does not have any documented requirements for street 
lighting however, the following recommendations were provided. 

• Directional boring is preferred to open trenching as it minimizes damage to tree 
roots. 

• For new tree plantings, a minimum clearance of 10’ is required, but more is 
preferred. Ideally, poles should not be located within the dripline of the tree at 
maturity. 

• For new installation, underground conduit is preferred. Forestry typical plants 
large trees that will grow up into aerial cables. The Village does not current plant 
or trim to account for aerial cables. 

Other notable items: 

• Pruning will be performed during the normal tree maintenance cycle if the trees 
can handle it. 

• As the trees age over the decades, they tend to get above the light poles, but 
obviously there is a lot of time there can be conflict. 
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• If trees are planted after the poles are in place, sometimes a tree species with 
smaller canopy will be selected if a future conflict is anticipated. 

Luminaire Properties 

Mounting Height 

The height at which luminaires are mounted tends to vary by the roadway classification 
the size of the roadway, and the type of luminaire being used. With standard luminaires, 
Arterials may have mounting heights such as those, but generally have 30-40-foot 
mounting heights. Local and collector roads in residential areas will generally have 
shorter mounting heights in the 18 to 30-foot range, with residential tending toward the 
shorter end of the range.  

The mounting height can have a significant impact on the photometric distribution of the 
luminaire.  Lower mounting heights tend to produce a distribution close to the pole.  As 
the height increases, the ability of the luminaire to project further down the road is 
increased. Shorter mounting heights also can produce areas of more intense light 
directly under the luminaire and light levels dropping off quickly further from the 
luminaire. This creates low uniformity levels, and is common with high intensity 
discharge lamps such as high-pressure sodium or metal halide lamps.  LED luminaires 
are less prone to this since each luminaire in the LED packet can be aimed to create the 
distribution pattern desired.  As the mounting height increases, the high intensity areas 
level out and the light levels become more uniform.    

Light Source 

The choice of light source can impact the “look” of the lighting, but also the energy used 
in normal operations. Several characteristics help explain the operation of streetlighting 
light sources. 

Color Rendering index (CRI) The CRI is a way to measure how well a light source 
reproduces colors of object as compared to a natural light source.  The index ranges 
from 1 to 100, with 100 being closest to the ideal natural light source. As a rule of thumb, 
a CRI measured above 80 is considered good for most application, and greater than 90 
is considered a high CRI light source. 

Efficacy This is a measure of how much light (lumens) are produced related to the 
amount of electric power (watts) consumes to produce that light.  This is measured in 
lumens per watt.  

Restrike Time When power is interrupted to a high intensity discharge (HID) light source 
there is a delay during which the lamp must cool down before it will relight, or restrike.  
Restrike time can range from one to 15 minutes or more, depending on the HID light 
source.  
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Here is a description of typical light sources and the associated pros and cons: 

High Intensity Discharge Sources 

This group of lamps produce light by use of an arc tub containing a variety of 
elements of mixtures of elements, which gasify and produce visible light when an 
electrical arc is created between the electrodes on either end of the tube.  These 
lamps have a very high efficacy in lumens output per watt input. HID lights are 
susceptible to power interruptions, after which they have a restriking delay during 
which the lamp must cool sufficiently before the lamp will restart.   

Mercury Vapor (MV)  

One of the first HID lamp types produced, these lamps have a quartz arc tube 
and use argon gas a starting gas, and use mercury vapor. They have an average 
life of 24,000 hours, and produce about 30 to 60 lumens per watt, depending on 
the lamp wattage. Restriking time times are about 5-6 minutes after power 
interruption. 

High Pressure Sodium (HPS).   

These lamps also have a long average life of more than 24,000 hours and an 
efficacy of between 80 and 140 lumens per watt. They utilize a ceramic arc tube 
and use xenon as the starting gas.  HPS lamps are known for poor CRI and a 
unique yellowish color.   

Metal Halide (MH) 

Metal Halide lamps are similar to mercury vapor in that they use similar arc tubes 
and, mercury vapor, and argon gases, but MH lamps also have metallic salts that 
can cause the lamp to emit light at discrete wavelengths. This can result in lamps 
producing a much “whiter” light.  Standard probe-start MH lamps have efficacies 
of 60 to 100 lumens per watt, and pulse-start MH lamps can reach 100 or more 
lumens per watt. A downside to MH lamps is their shorter average lifespan, 
which is generally 7,500 to 20,000 hours.   

Induction Light Source:  

Induction light sources are fluorescent lamps except they do not have electrodes.  
Instead, they are driven by a high frequency current that induces the lamp to emit 
light. Since they don’t have the physical electrodes that are often the failure point of 
standard fluorescent lamps, they have extremely long lives, lasting upwards of 
100,000 hours.  The CRI is usually very good, and efficacies are usually between 60 
and 90 lumens per watt. Unfortunately, induction lamps are a generally very large, 
and omnidirectional in light output, thus it can be difficult to control the light 
distribution.   
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Light Emitting Diodes (LED):  

LED light sources are a highly efficient light source with extremely long lives with 
manufacture claims of lifespans between 50,000 to 100,000 hours (about 22 years). 
The efficacy of LED ranges up to about 120 lumens per watt for streetlights, and the 
U.S Department of Energy projects LED efficacies to increase in the coming years. 
LED light sources tend to have good CRI. LED light sources for roadways generally 
contain a LED package of multiple LEDS with each specifically aimed to produce the 
desired light distribution. Unlike HID lamps, LEDs have an instantaneous restrike 
after a power interruption.  

Light Distribution 

Light distribution is the illumination pattern on the roadway resulting from the light 
emitted by the luminaire. The patter is created using lamp location and orientation, 
internal reflectors, external refracting lenses, or a combination of these. Luminaires with 
LED light sources often have lenses attached directly to the LED cell to direct the light. 
Different distribution patterns are used to efficiently illuminate the roadway.  IES 
documentation in the RP-8-14 is goes into more detail about these distribution 
classifications in Annex E – Classification of Luminaire Light Distribution, but a summary 
of the light distribution classifications in included here. 

Type I: 

These distributions have a short forward throw across the path or driveway, with a 
fairly wide distribution laterally. These work well for narrow paths and narrow single 
lane roads but the pole is generally located in the middle of the path.  

Type II:  

Type II distributions work well for wider paths and single lane or residential roads 
when located near the side of the road. The forward throw is larger than Type I 
distribution, and has similar lateral distribution. 

Type III: 

Type III distributions generally have more forward throw and wider lateral distribution 
than Type II distributions, and work well for most roadways uses.    

Type IV: 

Type IV distributions are useful lighting large areas, so are often used in parking lots 
and garages when lighting from the edge of the area. In some instances, they may 
be used for roadway intersections. The distribution is tending toward rectangular or 
shield shape, mostly forward from the light.  
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Type V: 

Type V distributions are generally symmetric, forming an either almost round or 
square coverage shape.  These work well for illuminating parking lots and open 
areas 

Color Temperature 

Color temperature describes the apparent warmth or coolness of a light source. It is 
based on the range of colors of a metal body (which for the tests a black body radiator is 
used) as it is heated and brought to higher temperatures, measured on the Kelvin scale. 
For reference, 0° Celsius equals 273° Kelvin.  As the black body radiator is heated, it 
changes color from black, to reds, continuing through oranges and yellows, into whites, 
and then reaches blue colors. The color of a light source is described by its temperature 
in Kelvins (K).  A typical incandescent light is in the 2300 to 2600 K range, which is a 
reddish yellow color, and a metal halide light source is about 5000 K, which is a white-
blue color. 

The choice of color temperature is important. With LED light sources, the color 
temperature can be selected generally from 2500 to 5500 K.  The whiter light generally 
provides good color rendering, facial recognition, and a makes the driving task easier.   

Power Sources 

Direct Utility Connection 

Power can be connected directly to the utility power. There is no metering, fusing of the 
service, or disconnects associated with this connection. In these instances, the luminaire 
is usually controlled by a photocell, turning on the luminaire once a certain light level has 
been reached.  This setup is usually seen when a municipality either provides its own 
power, or when it has entered into an agreement with the power utility company and a 
flat rate is applied to each type of luminaire attached to the utility company’s power. 

Disconnect Box 

Disconnect boxes are used in scenarios similar to the Direct Utility Connection, only this 
installation has a disconnect box between the utility power and the luminaire.  The 
disconnect may control a single luminaire or circuit with multiple street lights. Individual 
photocells are provided at each luminaire. This configuration allows maintenance staff 
the ability to easily de-energize the circuit for repairs or other maintenance activities. 

Controller 

Controller and the associated cabinets are generally used when multiple circuits will be 
controlled from a central point.  A connection to utility power is made to the controller, 
and the controller distributes it to the various circuits. Controllers can be metered or 
unmetered, depending on the agreements with the power utility. Controllers offer the 
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highest level of control over the power distributed to the lighting system and are 
generally used on arterial roadways. 

Smart Technology 

Advanced lighting system technologies are available that can increase an agency’s 
ability to monitor the operations of the lighting systems and adjust or respond to system 
needs as they arise. The technology available permits detection of the status of streets 
lights individually and collectively, such as if a lamp is burned out and needs replacing, 
energy usage, and current power levels. Additionally, the systems can be used to 
develop different lighting levels to match the roadway use.  For example, lights can be at 
full power from dusk to a defined time when road usage is low, such as 1 am, after which 
time, lighting levels can be reduced.  Some systems also provide sensors to detect when 
users are on the roadway system and dynamically adjust light levels up ahead of the 
user and then return them to lowered levels after the vehicles pass.   

Potential Benefits 

There many potential benefits derived from these systems.   

• Potential for reduced annual energy costs for lighting. 
• Reduced lighting levels and times of use may increase the life of the equipment 
• Village staff time dedicated to outage reviews can be allocated to other tasks. 
• Track equipment life and report upcoming replacements. This is especially useful 

with LED equipment as they continue to dim overtime and do not fail 
catastrophically. 

• Automatic reporting of day-burning luminaires. 

Comparison with Current Procedures 

The Village currently does not utilize smart technology for the residential street lighting 
system. Luminaires are generally controlled via photocells; therefore, each luminaire 
turns on and off individually. Dimming technology is currently not used within the Village. 
Day burning luminaires are reported as they are noticed.  

Village staff currently must drive throughout the lighting system to locate lamp outages, 
or tripped lighting circuits, or they must rely on calls from residents to inform them of the 
outage.  If the smart lighting systems are utilized, the outage would be evident at a 
central control area, and staff dispatched accordingly.  

Potential Residential Lighting Installation Schemes 

Several potential residential lighting installation schemes were considered for the Village 
Residential Lighting program. The discussion, logic, and analysis is described for each 
installation scheme. 
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Data Source 

Each scheme was evaluated using GIS data provided the Village. While the provided 
data appears to be fairly accurate, incorrect coding of roadways or parcels with the GIS 
data may result in small changes to the quantities and estimates contained within this 
report. 

Assumptions 

Several assumptions were made in order to provide the installation schemes.    

Roadway Geometric Design Information 

Average roadway widths in residential areas were obtained by measuring aerial 
images within Google Earth’s PC application. It was estimated that the average 
residential roadway width is 28 feet wide. It is understood that some roadways may 
differ in width from this average, but this value appears representative of most 
residential roadways in the Village. For intersection photometric calculations, each 
approaching roadway is assumed to have a 28-foot width, and the curve radius 
between approaches was assumed to be 15 feet.  

Luminaires Used in Analysis  
Four mast arm style LED luminaires manufactured by Leotek, were used in the 
analysis: 

• GCM2, 30H, 3000K, Type 3 Medium distribution, 700 mA drive current (for 
mid-block locations) 

• GCM2, 40H, 3000K, Type 3 Medium distribution, 950 mA drive current (for 
mid-block locations) 

• GCM2, 30H, 3000K, Type 4 distribution, 700 mA drive current (for 
intersections) 

• GCM2, 40H, 3000K, Type 4 distribution, 950 mA drive current (for 
intersections) 

Decorative style luminaires manufactured by Sternberg were used in the analysis: 

• “Oldtown” A850SRLED-3ARC45T3-MDL03, 3500K, Type 3 Medium 
distribution 

• “Oldtown” A850SRLED-4ARC45T3-MDL03, 3500K, Type 3 Medium 
distribution 

• “Euro” E450LED/FL/X/16L/45/T3/MDL(10 and 14) 
• “Euro” E450LED/FL/X/21L/45/T3/MDL(10 and 14) 

Intersections Only 

This scheme would place a street light only at intersections of residential roadways.  
Mid-block lighting would not be considered. Analysis was performed on the GIS data 
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provided by the Village and there are approximately 781 intersections within residential 
areas of the Village of Mount Prospect. The IES Recommended Practice RP-8-14 for 
Roadway Lighting details recommended lighting design criteria for intersections based 
on functional roadway classifications.  Collector and Local roadway classifications are 
the two likely types to be located in residential areas.  For this analysis, low pedestrian 
conflict classifications were selected.  This classification has low pedestrian volumes at 
night, and typically has low density residential housing development and single-family 
dwellings. The recommended design criteria are shown in the Table 8 below. 

Table 8: IES Recommended Intersection Illumination 

Functional 
Classification 

Pedestrian Area 
Classification 

Average 
Maintained 

Illumination at 
Pavement  

in foot-candles (fc) 

Average 
Uniformity Ratio 

Eavg/Emin 

Collector/Collector Low 1.2 4.0 

Collector/Local Low 1.0 4.0 

Local/Local Low 0.8 6.0 

Adapted from IES RP-8-14, Table 8: Illumination for Intersections 

The current practice for intersection lighting in the Village for a four-way intersection, as 
observed in Google Earth photography, is a single light pole, either stand-alone or on a 
utility pole, angled toward the center of the intersection. For analysis of four-legged 
intersections, the light pole layout consists of one pole with the mast arm oriented toward 
the center of the two streets.  At “T” intersections, one pole will be placed in one of the 
quadrants adjacent to the terminating roadway, with mast arm oriented to the center of 
the intersection. Photometric analysis of this typical intersection using the Type IV light 
distribution luminaire on a 10’ mast arm confirms that the IES recommended illuminance 
levels can be obtained with one luminaire at the intersection. Photometric analysis also 
confirms that illuminance levels can also be attained with one decorative light pole and 
luminaire. Table 9 summarizes the estimated number of intersections with and without 
lighting. 
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Table 9: Summary of Residential Intersections 

Residential Intersections 781 

Intersections with Village Owned Lights 88 

Intersections with ComEd Owned Lights 590 

Unlit Intersections 103 

Intersections Plus Midblock where Block Length Greater than 300 Feet 
This scheme includes installation of lights at intersections plus one additional mid-block 
pole location for roadway segments greater than 300’.  The total residential roadway 
sections were determined from the GIS roadway centerline data supplied by the Village. 
Based on the analysis, there are approximately 1,422 residential road segments, with 
1,161 classified as local roadways and 261 classified as collector roadways. Of those, 
1,144 are greater than 300’ long.  Table 10 illustrates the estimated number of poles. 

Table 10: Estimated Number of Mid-Block Poles 

Residential Blocks 1,422 

Blocks < 300’ 278 

   Blocks < 300’ with Village owned lighting 15 

   Blocks < 300’ with ComEd owned lighting 19 

   Blocks < 300’ with no mid-block lighting 244 

Blocks ≥ 300’ 1,144 

   Blocks ≥ 300’ with Village owned lighting 88 

   Blocks ≥ 300’ with ComEd owned lighting 94 

   Blocks ≥ 300’ with no mid-block lighting 962 

Pole Spacing to Meet IES Recommendations 
The IES Recommended Practice RP-8-14 for Roadway Lighting details recommended 
lighting design criteria for streets.  For this analysis, low pedestrian conflict 
classifications were selected.  This classification has low pedestrian volumes at night, 
and typically has low density residential housing developments and single-family 
dwellings. The recommended design criteria are shown in Table 11 below. 

Page 37 of 372



 

33 

9/7/2017 

Table 11: IES Recommended Street Lighting Design Criteria 

Street 
Classification 

Pedestrian 
Area 

Classification 

Average 
Luminance  
Lavg (cd/m2) 

Average 
Uniformity 

Ratio 
Lavg/Lmin 

 

Max 
Uniformity 

Ratio 
Lmax/Lmin 

Max Veiling 
Luminance 

Ratio 
LVmax/Lavg 

Collector Low 0.4 4.0 8.0 0.4 

Local Low 0.3 6.0 10.0 0.4 

Adapted from IES RP-8-14, Table 3: Lighting Design Criteria for Streets 

Based on the recommended design criteria and the stated assumptions, a pole spacing 
analysis was performed.  In Table 12, the approximate pole spacing and number of 
poles required to fill in between existing or proposed intersection lighting, roadway type 
and mounting height. 

Table 12: Number of Poles Required to meet IES Design Recommendations – Standard Equipment 

Roadway 
Classification Mounting Height Pole Spacing Number of Poles 

Required 

Collector 
25’ 185’ 506 

30’ 225’ 373 

Local 
20’ 160’ 3,104 

25’ 205’ 2,221 
 

Table 13: Number of Poles Required to meet IES Design Recommendations – Decorative Equipment 

Roadway 
Classification Mounting Height Pole Spacing Number of Poles 

Required 

Collector 16’ 125’ 813 

Local 16’ 125’ 4,047 

Intersections Plus Midblock Lighting, with a Not-to-Exceed Max Spacing 

This scheme places a street light at each residential intersection plus mid-block 
streetlight installations. The mid-block lighting would consist of placing one or more light 
poles not to exceed a 300’ spacing.  Note that these are totals are the number of pole 
required to fill in between existing or proposed intersection lighting. 
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Table 14: Estimated Number of Mid-Block Poles for the Noted Spacing 

Not to Exceed 
Spacing 

Number of Poles 

150’ 3,788 

200’ 2,563 

250’ 2,019 

300’ 1,773 

 

Estimates and Costs 

Unit Costs 

New Pole Installations 

Estimated unit costs for new installations were determined by reviewing recent IDOT bid 
results for installations of standard equipment. Luminaire sales representatives were 
contacted to obtain current pricing for decorative equipment. The unit cost is estimated at 
$8,000 per pole. This unit cost includes a cobra head style LED luminaire, standard mast 
arm style pole, cable, unit duct, controller, ComEd connection fees, restoration fees and 
all other expenses associated with installing a street lighting system through a bidding 
process. Unit prices are based on a small quantity (10) installed at a time. Larger 
installations will result in lower unit costs. 

Luminaire Replacements 

The estimated cost for the replacement of a standard cobrahead luminaire has been 
estimated at $550 each. This estimate includes $300 for the purchase of a luminaire and 
$250 for labor, equipment and miscellaneous supplies for installation by Village staff. 
These values are based on past maintenance work orders provided by the Village. 
Additional savings will likely be realized if a significant number of luminaires can be 
replaced at the same time. Generally, installation by a contractor will result in reduced 
labor costs due to the competitive nature of the work and single focus on only 
replacements, in comparison with Village staff that will likely have other tasks to address. 
In addition, the Village can eliminate the labor cost from this unit price by making the 
assumption that Village labor is already included within the Village budget. 

ComEd Pole Removals 

Costs for removal of existing ComEd equipment are the responsibility of the Village. To 
arrange removal, the Village would need to contact ComEd New Business and submit a 
work order request. ComEd will then prepare an estimated cost for review and approval 
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by the Village. Because ComEd does not provide cost estimates for planning purposes, 
we have the cost for a crew of four to be $7,200, which includes labor, materials and 
equipment. Estimated production is six removals per day, for a unit cost of $1,200 per 
removal. This unit cost includes the removal of wood poles. Not all wood poles will be 
removed with the luminaires in cases where the poles are supporting other ComEd 
facilities or other utilities. 

Replacement of ComEd Light Removals 

The costs of the removal of existing ComEd lights and replacement with Village-Owned 
lights is simply the sum of removal ($1,200) and new installation ($8,000), which is 
$9,200. 

Cost Factor 

A cost factor system has been developed to reduce the number of cost calculations 
included in this report. The cumulative cost factor can be multiplied times the $8,000 per 
pole estimate or any of the estimates contained within this report. An example can be 
found below. 

Cost Factors 
Standard Lighting 

Includes standard mast or davit arm pole and cobrahead luminaire and all other 
equipment required for a complete lighting system. 

Decorative Lighting 

Upgrade to basic decorative equipment, such as a fluted pole with decorative 
base, and post top luminaire. 

Premium Decorative Equipment 

Upgrade to a more detailed pole and luminaire. 

Smart Controls 

Include smart controls and infrastructure required to manage them. 

Controller 

 Install full street lighting controller in lieu of direct utility connections. 

Design Engineering 

Estimated cost for a consultant to perform design engineering services. Note that 
work can be performed by Village staff, if resources allow. 
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Construction Engineering 

Estimated cost for a consultant to perform construction observation services. Note 
that work can be performed by Village staff, if resources allow. 

Table 15: Cost Factors 

Option Cost Factor 

Standard Lighting 1.00 

Decorative Equipment 0.15 

Premium Decorative Equipment 0.10 

Smart Controls 0.02 

Controller 0.30 

Design Engineering 0.10 

Construction Engineering 0.10 

 

Examples of Cost Factor Application 

An estimated cost can be determined by using the following equation: 

Estimated Cost = (# of poles) x (cost factor) x (unit price). 

For an installation of 10 standard residential street lights, the estimated cost is $80,000. 

 Estimated Cost = 10 x 1.00 x $8,000 = $80,000 

For an installation of 10 premium decorative residential street lights, the estimated cost 
is $100,000. 

 Estimated Cost = 10 x (1.00+0.15+0.10) x $8,000 = $100,000 

For an installation of 10 residential street lights with all the options listed in Table 15, the 
estimated cost is $141,600. 

Estimated Cost = 10 x (1.00+0.15+0.10+0.02+0.30+0.10+0.10) x $8,000 = 
$141,600 

  

Page 41 of 372



 

37 

9/7/2017 

Flat Rate vs. Metered Electrical Charges 

For a widely dispersed lighting system, as commonly found in residential areas, it is 
generally preferred to choose unmetered electrical billing. Meters are not required by 
ComEd for luminaire-only circuits; therefore, the cost of the meter pedestal can be 
saved. Savings are also realized by having to maintain the pedestals.  

ComEd Monthly Lease Charges 

The monthly charges for ComEd leased street lighting equipment is specified in 
ComEd’s Schedule of Rates for Electric Service. The rental rates for the ComEd lighting 
equipment currently in use by the Village is listed in the table below. The effective rate, 
also shown in the table, is the listed rate plus the prorated cost per month of all other 
charges and fees associated with leasing the lighting equipment, including electrical 
charges. The effective rate is calculated from current information valid through 
December 2017. 

Table 16: ComEd Monthly Equipment Lease Charges 

Equipment Rate Book 
Cost/Mo. 

Effective 
Cost/Mo.# 

Light Emitting Diode (LED) Cobra Head – 40 to 60 Watts $2.67 $4.15 

Light Emitting Diode (LED) Cobra Head – 61 to 80 Watts* $3.28 $5.10 

Light Emitting Diode (LED) Cobra Head – 81 to 119 Watts* $3.63 $5.64 

Mercury Vapor (MV) Cobra Head – 100 Watts $4.18 $6.50 

MV Cobra Head – 175 Watts $4.21 $6.55 

MV Cobra Head – 250 Watts $4.39 $6.83 

MV Cobra Head – 400 Watts $4.95 $7.70 

High Pressure sodium (HPS) Cobra Head – 100 Watts $4.69 $7.29 

HPS Cobra Head – 150 Watts $4.54 $7.06 

HPS Cobra Head – 250 Watts $4.93 $7.67 

HPS Cobra Head – 400 Watts $5.38 $8.37 

Mounting Bracket – eight feet (8 ft.) or less in length $4.16 $6.47 

Mounting Bracket – over 8 ft. in length $5.58 $8.68 

* Not currently in use by Village.  Shown for comparative purposes. 
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# Includes electricity charges, maintenance and other fees. 

Life Cycle Cost of Ownership 

Annual costs of ownership for Village owned and ComEd owned equipment have been 
calculated below. Installation costs were split over 50 years, the lifespan for light poles, 
as determined in the Village’s Street Lighting Program Guidelines. Cost calculations are 
based on a 100-watt LED luminaire. 

Village-Owned Standard Pole 
Table 17: Life Cycle Cost of Ownership – Village-Owned Standard Pole 

Expense Cost 

Installation ($8,000/50 years) $160 

Annual Maintenance $100* 

Annual Electricity Charges ($0.28/W)* $28 

Total $288 

* = using rates calculated in the Village’s Corridor Lighting Evaluation 

Village-Owned Decorative Pole 
Table 18: Life Cycle Cost of Ownership – Village-Owned Decorative Pole 

Expense Cost 

Installation ($9,200/50 years) $184 

Annual Maintenance $100* 

Annual Electricity Charges ($0.28/W)* $28 

Total $312 
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ComEd (Leased) Wood Pole 
Table 19: Life Cycle Cost of Ownership – ComEd (Leased) Wood Pole 

Expense Cost 

Installation ($3,600/50 years) $72 

Lease Charges ($14.32/month)# $172 

Total $244 

# = $5.63/month for luminaire + $8.68/month for mast arm. Includes electricity 
charges, maintenance and other fees. 

Note that ComEd does not provide cost estimates without a work order, therefore, 
the installation costs above were estimated based on a crew of 4 completing two 
units per day. 

Replacement of Existing ComEd Pole with Village-Owned Standard Pole 
Table 20: Life Cycle Cost of Ownership – Replacement of Existing ComEd-Owned pole with Village-Owned Standard 
Pole 

Expense Cost 

Removal ($1,200/50 years) $24 

Installation ($8,000/50 years) $160 

Annual Maintenance $100* 

Annual Electricity Charges ($0.28/W)* $28 

Total $312 

* = using rates calculated in the Village’s Corridor Lighting Evaluation 

Payback of Replacing Existing ComEd Pole with Village-Owned Standard Pole 

Based on the values in Table 20, replacement of an existing leased ComEd pole 
with a Village-owned LED pole costs $9,200 ($1,200 for removal, $8,000 for 
installation of a new pole). Annual costs are reduced from $244 (lease, maintenance 
and energy charges) for the ComEd pole to $128 (maintenance and energy 
charges), a savings of $134 per year. The payback for the replacement is calculated 
by dividing the replacement cost ($9,200) by the annual savings ($134) to determine 
the number years for payback. Payback is calculated at 69 years ($9,200/$134). 
Since this value significantly exceeds the expected service life of 50 years for the 
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poles, replacement of the existing leased ComEd poles with Village-owned 
equipment is not cost effective. However, there are other non-financial benefits 
associated with replacement that should be considered such as improved 
appearance, elimination of overhead cables and an appearance consistent with 
other installations throughout the Village. 

Cost Summary & Comparison 

The table below summarizes the above information for easy comparison. Upfront costs 
are the initial cash outlay require to construct a new pole or replace an existing 
luminaire. Annual Maintenance and Annual Electricity Costs are based on Village 
historical data and projects for new LED equipment completed for the Corridor Lighting 
Study. Lease Costs are the charges for equipment leased from ComEd. These charges 
included maintenance and electricity charges. The Net Budget Impact is the net change 
(new costs minus existing costs) to the budget as a result of the listed improvement. 
Electricity and lease charges are inclusive of taxes and fees. 

Table 21: Cost Summary and Comparison – Standard Poles 

Improvement Upfront 
Cost 

Annual 
Maintenance 

Costs 

Annual 
Electricity 

Costs 

Lease 
Costs 

Net 
Budget 
Impact 

Existing HPS, MH, or 
MV Luminaire - $100 $42 - $142 

Replace Existing 
Village-Owned 
Luminaire with LED 
Luminaire 

$550 $82 $28 - ($32) 

Install New Village-
Owned Pole with LED 
Luminaire 

$8,000 $82 $28 - $110 

Replace Existing 
ComEd Pole with 
Village-Owned Pole 
and LED Luminaire 

$9,200 $82 $28 ($244) ($134) 

Existing ComEd-Owned 
Pole - - - $244 - 

Install New ComEd-
Owned Pole $3,600 - - $244 $244 
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Implementation Cost Estimates 

Cost estimates have been prepared for several options to upgrade the Village’s lighting 
system, ranging from filling in gaps in the existing system to complete replacement with 
a design that meets IES recommendations. All estimates are for standard equipment. 
The costs factors previously identified should be applied, if desired. 

Fill-in Unlit Intersections 

Install lighting at the intersections that are currently unlit. 

Table 22: Estimate of Cost – Fill-in Unlit Intersections – Standard Poles 

Number of Poles Unit Cost Extended Cost 

103 $8,000 $824,000 

Upgrade Village-Owned Intersection Luminaires to LED 
Table 23: Estimate of Cost – Upgrade Village Owned Intersection Luminaires to LED 

Number of Poles Unit Cost Extended Cost 

88 $550 $48,400 

 

Fill-in Unlit Mid-Block Locations, Single Pole 

Install a single mid-block pole for blocks with no current mid-block lighting.  

Table 24: Estimate of Cost – Fill-in Unlit Mid-Block Locations – Standard Poles 

Number of Poles Unit Cost Extended Cost 

962 $8,000 $7,696,000 

 

Fill-in Unlit Mid-Block Locations, 300’ Minimum Spacings 

Install mid-block lighting for locations with no current mid-block lighting. 
Maximum spacing of 300’ per current Village Code. Note that multiple poles may 
be required for blocks longer than 600’. Blocks with existing mid-block poles with 
spacings exceeding 300’ are also included. 
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Table 25: Estimate of Cost – Fill-in Unlit Mid-Block Locations – Standard Poles 

Number of Poles Unit Cost Extended Cost 

1,868 
(1,021 locations) 

$8,000 $14,944,000 

 

Upgrade Village-Owned Mid-Block Luminaires to LED 
Table 26: Estimate of Cost – Upgrade Village Owned Mid-Block Luminaires to LED 

Number of Poles Unit Cost Extended Cost 

300 $550 $165,000 

 

Illuminate to IES Recommended Levels 

Costs include an all-new lighting system. Some poles and/or foundations may be 
reused; therefore, actual cost will likely be less. 2,594 standard poles are 
required to illuminate to IES recommended levels. If decorative poles are used, 
up to 4,860 poles may be required. 

Table 27: Estimate of Cost – Illuminate to IES Recommended Levels 

Number of Poles Unit Cost Extended Cost 

2,594 
to 

4,860 

$8,000 
to 

$9,200 

$20,752,000 
to 

$44,712,000 

 

Illuminate with Fixed Spacing (150’, 200’ & 250’) 

Costs include an all-new lighting system. Some poles and/or foundations may be 
reused; therefore, actual cost will likely be less. A range of 2,019 to 3,788 poles 
are required depending on the selected fixed spacing and pole style. 
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Table 28: Estimate of Cost – Illuminate with Fixed Spacing (150’, 200’ & 250’) 

Number of Poles Unit Cost Extended Cost 

2,019 
to 

3,788 
$8,000 

$16,152,000 
to 

$30,304,000 

Potential Funding Sources 

Grants 

The following sources offer grants that may be applied to the installation or retrofit of 
efficient lighting. With the current financial climate of the State of Illinois, many programs 
have been suspended or eliminated. The websites below should be checked on a regular 
basis for updated information. 

Public Sector Energy Efficiency Program by DCEO 

This program is no longer available as ComEd has taken over the Illinois Department 
of Commerce and Economic Opportunity’s (DCEO) Energy Now program. See the 
ComEd’s Energy Efficiency Program below. 

Illinois Clean Energy Community Foundation 

The Illinois Clean Energy Community Foundation does not currently offer any 
programs that apply to street lighting, but they have within the last 18 months. More 
information can be found at this website. 

Database of State Incentives for Renewables & Efficiency (DSIRE) 

The DSIRE website (http://www.dsireusa.org/) is a searchable database of incentives 
and grants related to energy efficiency funded by the U.S. Department of Energy. The 
interface is very simple, allowing the ability to quickly search by zip code and topic. 

ComEd Energy Efficiency Program 

Beginning January 1, 2018, ComEd will begin administering their Energy Efficiency 
Program, which replaces the State of Illinois’ DCEO program. This program is available 
to public entities and will include incentives for the replacement of older street lighting 
technologies with LED equipment. 2017 funding levels are $1.47 per watt reduced, 
resulting in a savings between $30 to $175 per luminaire. 2018 funding levels have not 
been released at the time this document was prepared. The process for obtaining 
funding is complete an application with ComEd, obtain pre-approval, install the new 
equipment, and submit final paperwork. Further details can be found at ComEd’s 
website. 
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ComEd Smart Lighting Program 

ComEd is planning to upgrade the Village’s leased HPS luminaires to LED in 2018 as 
part of their smart lighting program. While the existing luminaires will be replaced, 
ComEd’s existing wood poles, mast arms and aerial cables will remain. The installation 
of LED luminaires will result in whiter light, which may appear to be brighter to the naked 
eye. This work will be completed at no charge to the Village, provided an updated lease 
agreement is adopted. ComEd has made initial contact with Village staff regarding these 
improvements. 

Village Capital Improvement Plan 

The Village can consider adding the upgrade of the residential street lighting to the Village 
Capital Improvement Plan/budget and identify funding as necessary. 

Private Financing 

Private financing is obtained from financial institutions, equipment manufacturers, 
contractors, and energy service companies. Private financing works similar to a car loan. 
Installment payments are created to finance a large purchase such as the installation of a 
street lighting system. Some financers allow project costs such as design, installation, 
project management, energy charges and on-going maintenance to be included in the 
monthly payment, if desired. When retrofitting a large number of inefficient luminaires, it 
is common for the reduced monthly energy charges to offset the monthly payment for the 
luminaire upgrades. 

Per discussion with two sources familiar with financing street lighting systems, the process 
of vetting this type of financing often takes up to one year. This is due to the cautious 
nature of the lender and the borrower. Actual time for processing the credit application is 
a few days to a couple of weeks. Our contacts also provided the following information: 

Term 

Standard terms for roadway lighting installations range from 5 to 10 years. Terms of 5 
to 6 years are preferred because they typically have better rates. 

Interest Rate 

Current interest rates for roadway lighting installations range from 2 to 5 percent. Rates 
are influenced by credit rating, amount financed and tax-exempt status. Rates are 
generally fixed for the term. 

Payment 

Payments typical range from $10 to $20 per month per thousand dollars financed. This 
number is highly dependent on the term of the financing. For example, $1,000,000 
financed over 5 years would result in a payment of approximately $20,000 per month. 
Payments can be invoiced monthly, quarterly, semi-annual or annual. 
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Fees 

Fees may be incurred, depending on the provider. The maximum known fee reported 
was “a one-time Documentation Fee of 1%, not to exceed $25,000”. This fee was billed 
with the first payment. 

Implementation Recommendations 
The intent of this report is to provide the Village with the information necessary to make 
informed decisions regarding residential lighting policies and installations. Through review of 
this document and subsequent discussions, the Board can begin the process of exploring 
community goals and proposed improvements to be included in the Village of Mount 
Prospect Residential Lighting Policy. As preferences are identified, a more detailed analysis 
of a few options can be completed to refine scope and cost. 

Obtain Public Feedback 

Through the 2016 Community Survey, residents indicated a desire for improved 
residential street lighting. The Village should consider opening a dialog with the 
community to better understand what improvements are important to Village residents. 
Involving the community in the decision process can beneficial in many ways. It provides 
the Village an opportunity to disseminate information quickly and efficiently to the public.  
Inviting the public to have input can engender goodwill between the Village and 
residents. Public involvement allows for meaningful input from “end-users” of the system 
who may have specific concerns or suggestions not previously presented to the Village, 
and can be helpful when making key decisions later in the process. We recommend the 
Village use the public involvement process to help inform and guide their decision-
making process. 

Identify Community Goals 

As public feedback as received, potential goals for the lighting system can be identified. 
Opinions can be gathered and summarized to determine if too much or too little light is 
being provided, safety concerns or even maintenance issues. These goals may be 
associated with different types of neighborhoods such as residential or multi-family 
dwellings.  

Determine Extent of Lighting Desired 

Evaluate potential lighting upgrades or new installations that are required to meet the 
identified community goals. Update budgetary estimates to provide an accurate cost for 
proposed improvements.  

Identify Preferred Equipment 

Consider costs, performance and aesthetics to select a preferred style of equipment. 
Consider obtaining sample equipment, performing trial installations and site visits to 
evaluate options. 
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Develop Residential Street Lighting Policy 

Develop a formal policy. Outline requirements, equipment and procedures required to 
complete the entire process. Prepare standardized details and specifications. 

Amend Village Lighting Ordinance 

Once a residential street lighting policy is developed, and preferred styles of lighting 
equipment have been selected, the Village may want to consider updating or amending 
the Street Lighting Ordinances, currently Chapter 16, Section 800, Article VIII Street 
Lighting. The current article 16.801: Street Lighting Improvements includes guidance for 
all roadway classifications and types of lighting.  
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Appendix A – Existing Village Code 
 

16.801: STREET LIGHTING IMPROVEMENTS: 

A. General: All development shall include the design and construction of street lighting facilities for 
the illumination of all roadways, public or private, which lie in or border the development. Street 
lighting to be accepted by the village shall be constructed within public right of way or in 
easements dedicated to the village. New developments proposed on a county or state roadway 
shall not be required to install streetlights at the time of development only if such installation is 
not permitted by the state of Illinois and/or Cook County and provided the owner signs a 
restrictive covenant guaranteeing their installation at a later time. Refer to section 15.202 of this 
code for a list of state and county roadways. 

B. Specifications: Streetlights and appurtenances shall be designed and installed according to: the 
"American Standard Practice for Roadway Lighting", current edition, the national electrical code, 
current edition, as amended by the village electrical code; and this code. 

C. Streetlight Locations: 

1. Residential, Commercial and Industrial Districts: Poles shall be located at all intersections and 
spaced at a distance not exceeding three hundred feet (300') from one another for midblock 
locations. Poles shall also be located at the ends of cul-de-sacs and a curve in the roadway as 
required by the director of public works. Poles shall be set in the parkway two feet (2') from the 
back of curb. Where the distance between the sidewalk and the curb is such that this location is 
impractical or where the sidewalk is adjacent to the curb, the director of public works shall be 
consulted for an alternate location for the pole. 
 
Unless otherwise directed by the director of public works, the direction of the support arm shall 
be at right angles to the intersection of the centerlines of the intersecting streets at a four (4) 
legged intersection. At "T" intersections, a pole shall be provided on the centerline extended of 
the terminating street at the top of the "T" with the support arm extending toward the center of 
the intersection. Between intersections, mast arms shall be orientated at a right angle to the 
centerline. In cul-de-sacs, lights shall be placed in the center median or if no center median is 
to be constructed, at the end of the cul-de-sac along the centerline extended. 

2. Arterial and Collector Streets: Poles shall be located at intersections and spaced such that the 
illumination meets the following criteria: 

a. Maintain 1.2 average foot-candles (after depreciation). 

b. Maximum/minimum ratio of six to one (6.0: 1.0). 

c. Average/minimum ratio of three to one (3.0: 1.0). 

D. Light Pole Requirements: 

1. Standard Light Poles: 
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a. All poles shall be round tapered seamless poles fabricated from aluminum alloy 6063-T6. 
Poles shall be provided with bolt down anchor bases and handholes. Anchor bases and 
handhole frames shall be manufactured from aluminum alloy 356-T6. 

b. Bracket arms shall be truss tapered elliptical arms manufactured from aluminum alloy 6063-
T6. Bracket arm shall taper to two and three-eighths inches (23/8") at luminaire end. 

c. Poles shall be designed and fabricated to withstand eighty (80) mph winds and associated 
wind gusts and vibrations. The light poles shall be able to support a luminaire panel up to 
one and seven-tenths (1.7) square feet. All poles shall be designed in conformance with 
AASHTO's "Standard Specifications for Structural Supports for Highway and Traffic Signals". 
 
In residential areas, the lighting standards shall have bolt down bases and shall be 
constructed of spun aluminum with a twenty-five foot (25') mounting height and ten foot (10') 
truss arm with wraparound clamp in lieu of rivnuts. The lighting standards shall be Crouse-
Hinds no. RTA8M25AAT10268 clamp design, Union Metal model 154-Y1 clamp design, or 
approved equal. 
 
In commercial or business areas, the lighting standards shall have bolt down bases and shall 
be constructed of spun aluminum with a thirty foot (30') mounting height. The lighting 
standard shall be Crouse-Hinds no. RTA8M30AAT15268 clamp design, Union Metal model 
154-Y11 clamp design, or approved equal. In cases where black finish is desired, the finish 
shall be anodized duranotic black finish on spun aluminum. Painted steel poles shall not be 
allowed. Alternate poles and mounting height shall be approved by the director of public 
works and director of community development. 

2. Light Pole Designs: Light poles in village downtown business districts and their environs, and 
other areas designated by the director of public works shall be in keeping with the character of 
the area, and shall be specified by the director of public works. 

E. Luminaries and Lamps: 

1. Standard luminaries shall consist of a housing, reflector, reflector holder, lamp socket, slipfitter, 
three (3) terminal photoelectric cells and back light shield. The luminaries and lamps shall be 
high pressure sodium. Any mercury vapor lamps in existence on April 16, 1991, may continue in 
use. 
 
All fixture components shall be designed to operate under all environmental conditions. All 
luminaries shall be designed and wired to operate on sixty (60) hertz alternating current with a 
multiple tap high power factor (95+%PF) regulator type ballast. All lenses shall be heat resistant 
borosilicate glass. All fixtures shall be designed to operate at minus twenty-degree Fahrenheit (-
20°F) (28°C) minimum starting temperature. 

a. The mercury vapor luminaries existing as of April 16, 1991, shall have a die cast aluminum 
housing with a removable ballast assembly, acrylic or borosilicate glass refractor, 
photoelectrical cell receptacle and cell multitap reactor type ballast and universal slipfitter. 
Acceptable units include General Electric M-power/door, ITT horizontal luminaire or approved 
equal. 

b. The high-pressure sodium luminaire may be either the conventional horizontal flat lens cobra 
head type or the decorative shoebox type, either of which shall be the cutoff type fixture. 
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c. The cobra head type shall have die cast aluminum housing, removable ballast assembly, a 
photoelectrical cell receptacle and cell, a multiple tap reactor type ballast and universal 
slipfitter receptacle. Acceptable units include: 

(1) For Residential Areas: 

(A) General Electric M-power/door M2AR155OH2GMS31. 

(B) Crouse-Hinds OVS15SR22ET or approved equals. 

(2) For Commercial Areas: 

(A) General Electric M-power/door M4AC40SOA2GMC31. 

(B) Crouse-Hinds OVM40SCW2EF quad tap or approved equals. 

d. The high-pressure sodium decorative shoebox type fixture shall have a formed aluminum 
housing, removable ballast assembly, a photoelectrical cell receptacle and cell, and a multiple 
tap reactor type ballast. Acceptable units include: 

(1) For Residential Areas: 

(A) General Electric D25S15SOH2GMC3DBR. 

(B) Quality Lighting 117-14G150WHPS quad tap. 

(2) For Commercial Areas: 

(A) General Electric D40S40SOH2GMC3DBR. 

(B) Quality Lighting 117-14G-120HPS40OPCT. 

2. Luminaries in village downtown business districts and their environs, and other areas designated 
by the director of public works shall be in keeping with the character of the area, and shall be 
specified by the director of public works. 

F. Wire/Cable Requirements: 

1. All wire and cable installed under this section from the power source to the lighting standards 
shall be contained in either unit duct manufactured from high density smooth wall polyethylene 
electrical plastic duct or heavy walled galvanized steel conduit. Direct burial of all wire and 
cable under this section is prohibited. All unit duct shall be installed in accordance with the 
"Standard Specifications for Road and Bridge Construction", Illinois department of 
transportation, latest edition. 
 
All wire and cable installed under this section shall be heat and moisture resistant, type XHHW, 
and be suitable for use at seventy-five degrees centigrade (75°C) (167°F) and shall have 
insulation rated at 600V. 
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The bare ground wire shall be #8AWG stranded copper wire. 

2. All wire will be subject to an insulation test to ground after installation. The minimum acceptable 
resistance to ground shall be 250,000 ohms. Any section of wiring failing to pass the minimum 
insulation test for any reason or showing an obvious short circuit shall be rejected. All wire, 
cable and unit duct to be furnished shall be buried not less than thirty inches (30") below 
finished grade. 

3. All runs shall be continuous without splice in cable or unit duct from pole handhole to pole 
handhole or to control cabinet. 
 
Cable slack shall be provided such that there is a minimum of two feet (2') of slack at the base 
of all light standards. 

4. Adequate slack shall be provided such that the service connection can be made without splices 
other than at the power source. In the case of aerial service, rigid steel conduit for service pole 
riser including insulated bushing shall be provided for a service pole riser. 

5. When passing under concrete or asphalt surfaces, rigid galvanized steel conduit not less than 
two inches (2") in diameter with bushings shall be used for raceways. 

6. Disconnects shall be provided and installed at all points of connection to the Commonwealth 
Edison power source. 

7. Fuse holders with fuses shall be installed in each conductor and located at the base of each 
pole so they are accessible through the handhole at the base of the pole. Fuse holders shall be 
Buss-Tron in-line waterproof fuse holder and breakaway receptacle #HEB-AW-RLC or 
approved equal. (Ord. 5253, 5-21-2002) 
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Appendix B – Survey Questions 
Policy: 

1. Does your municipality have a formal residential lighting policy? 
2. Does your municipality include residential street lighting in the annual budget?  
3. Where are residential light poles typically installed? 

a. Corners 
b. Mid-block 
c. Fixed spacing 

4. Is lighting required for new subdivisions or redevelopments? 
5. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd? 
6. What is the approval process for new residential lighting installations? 
7. Who performs new lighting installations?  

a. Village staff 
b. On-call/maintenance contractor 
c. Bid out 

Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
 

a. Aesthetics 
i. Standard (mast or davit arm, cobrahead luminaire) 
ii. Decorative/Architectural 

 
b. Mounting height (estimate in feet) 

 
c. Approximately how many are installed in your municipality? 

 
d. Approximately what percentage of residential streets are illuminated? 

 
e. What light sources are used? 

i. HPS 
ii. MV 
iii. Induction 
iv. LED 
v. Other 

 
f. Is aerial or underground cabling utilized? 

 
g. Does the Village utilize smart lighting to identify outages, usage, etc.? 

i. Currently using 
ii. Considering using 
iii. Not considering using 
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Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect 
b. Photocell (direct ComEd connection) 
c. Timer 
d. Other (please explain) 

 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type 
b. Metered (actual usage) 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff 
b. Contractor 

 
2. Is preventative maintenance completed for the following? 

a. Group relamping 
b. Photocell replacement 
c. Cleaning 
d. Inspections 
e. Painting 
f. Other? 

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain. 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? 

a. If so, what are the response times for: 
i. Light out 
ii. Circuit/controller out 
iii. Knockdown 
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Appendix C – Survey Results 

Arlington Heights 

Policy: 

1. Does your municipality have a formal residential lighting policy? Yes 
 

2. Does your municipality include residential street lighting in the annual budget?  Yes 
 

3. Where are residential light poles typically installed? 
a. Corners 
b. Mid-block 
c. Fixed spacing xxx 

 
4. Is lighting required for new subdivisions or redevelopments? Yes 

 
5. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd? Combination, the majority is owned and maintained by the village 
 

6. What is the approval process for new residential lighting installations? Handled by 
the Engineering Dept and Public Works 
 

7. Who performs new lighting installations?  
a. Village staff 
b. On-call/maintenance contractor 
c. Bid out   xxx 

Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) xxx 
ii. Decorative/Architectural    xxx 

b. Mounting height (estimate in feet) 14’, 26’, 30’, 35, 47, 
c. Approximately how many are installed in your municipality?  Approx 3,900 
d. Approximately what percentage of residential streets are illuminated? Approx. 

75% 
e. What light sources are used? 

i. HPS xxx 
ii. MV 
iii. Induction 
iv. LED xxx 
v. Other 

f. Is aerial or underground cabling utilized? underground 
g. Does the Village utilize smart lighting to identify outages, usage, etc.? 

i. Currently using 
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ii. Considering using xxx 
iii. Not considering using 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect 
b. Photocell (direct ComEd connection) xxx 
c. Timer 
d. Other (please explain) cabinet controlled by photo cell 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type   xxx 
b. Metered (actual usage) xxx 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff xxx 
b. Contractor 

 
2. Is preventative maintenance completed for the following? 

a. Group relamping       if a fair amount are out on a circuit, we will re-lamp all 
b. Photocell replacement     no, as needed 
c. Cleaning         yes when repairs are made 
d. Inspections    yes 
e. Painting           yes, downtown decorative 
f. Other?  

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain.   Currently repairs are made as reported, 
moving forward with the LED change out, smart lighting controls will be looked at 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? 

a. If so, what are the response times for: 
i. Light out          3 days 
ii. Circuit/controller out    1 day 
iii. Knockdown     1 hour 

Buffalo Grove 

Policy: 

1. Does your municipality have a formal residential lighting policy?  Only ordinance 
provisions and standard operating procedures for knock downs/maintenance  
 

2. Does your municipality include residential street lighting in the annual budget?  Only 
maintenance, recently adding some relamping to change to LED 
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3. Where are residential light poles typically installed? 

a. Corners and Cul-de-sacs mostly 
b. Mid-block All curves  
c. Fixed spacing 360’ or as designed 

 
4. Is lighting required for new subdivisions or redevelopments? Yes 

 
5. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd? Both 
 

6. What is the approval process for new residential lighting installations? Engineering 
review 
 

7. Who performs new lighting installations?  
a. Village staff 
b. On-call/maintenance contractor  
c. Bid out 

Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) Both 
ii. Decorative/Architectural Both 

1. Ameron International, Centrecon Series Medium Embedded 
Octagonal Pole, twenty-three feet in height, catalog number MEO-7 
(W/MO-AD-8ft. Davit Arm). 

2. Ameron International, Centrecon Series Medium Embedded 
Octagonal Pole, twenty-eight feet in height, catalog number MEO-8.5 
(W/MO-AD-8ft. Davit Arm). 

3. Any poles also permitted for major streets as permitted by the 
Village Engineer. 

a. Luminaries and lamps are to be matched to the proximal 
existing system to match Leotek Light-On group, ECobra-
head, EC1-6-M-MV-NW-2-530-DB or any luminaires permitted 
for major streets as permitted by the Village Engineer. 

b. Mounting height (estimate in feet) Varies 
c. Approximately how many are installed in your municipality? 3200 
d. Approximately what percentage of residential streets are illuminated? 90% 
e. What light sources are used? 

i. HPS 
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ii. MV 
iii. Induction 
iv. LED – Will eventually only be LED, phasing out HPS 
v. Other 

f. Is aerial or underground cabling utilized? Generally underground for lighting 
we own, aerial for Comed rentals 

g. Does the Village utilize smart lighting to identify outages, usage, etc.? 
i. Currently using 

ii. Considering using 
iii. Not considering using 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect 
b. Photocell (direct ComEd connection) 
c. Timer 
d. Other (please explain) 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type - both 
b. Metered (actual usage) - both 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff – Initial response, assessment and ensure site is safe 
b. Contractor – All other repairs 

 
2. Is preventative maintenance completed for the following? 

a. Group relamping 
b. Photocell replacement 
c. Cleaning 
d. Inspections 
e. Painting 
f. Other? 

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain.  Nothing more than visual identification or 
resident notification.   
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? 

a. If so, what are the response times for: 
i. Light out – 24 hours 
ii. Circuit/controller out – 24 hours 
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Des Plaines 

Policy: 

1. Does your municipality have a formal residential lighting policy? 
No. 
 

2. Does your municipality include residential street lighting in the annual budget?  
Apart from special, one-off projects, the only regular budgeting is for the 
maintenance and electricity costs for existing street lighting. 
 

3. Where are residential light poles typically installed? 
a. Corners 
b. Mid-block 
c. Fixed spacing 

The general historic pattern throughout the City is that there is a single ComEd 
rental light at each intersection throughout the residential areas.  There are 
some exceptions (historic reasons unknown).  However, the current policy is 
generally that only the intersections are lit.  When the City receives requests 
for new mid-block street lighting, residents are encouraged to install their own 
coach lights or security lighting on their property.   

4. Is lighting required for new subdivisions or redevelopments? 
There is not a formal policy, but lighting is typically required.   
 

5. Does your municipality own your residential lighting system or is it leased from other, 
such as ComEd? 
The vast majority of residential lighting is leased from ComEd.  But there are 
some historical exceptions scattered throughout the City.  And in new 
subdivisions, the lighting is typically constructed to be City-owned.     
 

6. What is the approval process for new residential lighting installations? 
Request is generally routed through the Engineering Department.  If it is an 
intersection that is missing a light, the request is generally approved.  If it is 
not an intersection, the request is typically denied. 
 

7. Who performs new lighting installations?  
a. Village staff 
b. On-call/maintenance contractor 
c. Bid out 

ComEd.  Or developer contractor if it is a new subdivision. 
Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
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a. Aesthetics 
i. Standard (mast or davit arm, cobrahead luminaire) 
ii. Decorative/Architectural 

Non-ComEd lights were historically concrete post with aluminum mast 
arm and box luminaire.  City is moving to aluminum post and mast arm, 
with LED cobra head. 

b. Mounting height (estimate in feet)   ~30’ 
c. Approximately how many are installed in your municipality? 

 ~1,300 ComEd, ~300 City-owned 

d. Approximately what percentage of residential streets are illuminated? 
Intersections – guess would be 95% 

e. What light sources are used? 
i. HPS 
ii. MV 
iii. Induction 
iv. LED 
v. Other 

Whatever ComEd currently has installed.  Mixture of legacy MV and 
HPS.  And handful of new LED.  The City used MV in its smaller number 
of City-owned residential lights.  But that will likely transition to LED in 
the future. 

f. Is aerial or underground cabling utilized?  ComEd – aerial.  Historic City-
owned concrete – generally underground.  New subdivision – 
underground. 

g. Does the Village utilize smart lighting to identify outages, usage, etc.? 
i. Currently using 
ii. Considering using 

iii. Not considering using  - It has come up with various vendors 
approaching the City.  But not currently considering.  Particularly 
since most of the lights are leased. 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect 
b. Photocell (direct ComEd connection) – Mostly photocell. 
c. Timer 
d. Other (please explain) 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type – Primarily fixed rate.  Handful of metered 

locations. 
b. Metered (actual usage) 
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Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff – Most maintenance performed by City staff 
b. Contractor – Some tasks such as painting and photocell replacement are 

occasionally performed by a contractor. 
 

2. Is preventative maintenance completed for the following? 
a. Group relamping  
b. Photocell replacement  
c. Cleaning  
d. Inspections  
e. Painting 
f. Other? 

Yes, for each of the above.   

3. Has the Village defined a procedure for identifying outages and other issues with the 
lighting system? If yes, please explain.  – Apart from preventative maintenance, 
based upon reports of outages or other issues. 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests?  - Yes 

a. If so, what are the response times for: 
i. Light out – 24-48 hours 
ii. Circuit/controller out – 24 hours 

Knockdown – 2-4 hours 

Elk Grove Village 

No response received. 

Morton Grove 

Policy: 

1. Does your municipality have a formal residential lighting policy? Not really. 
 

2. Does your municipality include residential street lighting in the annual budget?  No. 
 

3. Where are residential light poles typically installed? Wherever considered to be 
practical. 

a. Corners 
b. Mid-block 
c. Fixed spacing 
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4. Is lighting required for new subdivisions or redevelopments? Not really. Regulation is 
limited to requirement that lighting installed must conform to Village standards. 
 

5. Does your municipality own your residential lighting system or is it leased from other, 
such as ComEd? Both. 
 

6. What is the approval process for new residential lighting installations? Subdivision 
approval process 
 

7. Who performs new lighting installations? Bid out in 2007, the last time we had a 
Village program 

a. Village staff 
b. On-call/maintenance contractor 

c. Bid out 
Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) mast arm, 
cobrahead and post-top 

ii. Decorative/Architectural Mast arm and cobra head 
b. Mounting height (estimate in feet) Residential is 15 feet. Roadway is 25 feet. 
c. Approximately how many are installed in your municipality? Residential is 

398. Roadway is 337. 
d. Approximately what percentage of residential streets are illuminated? Small 

percentage. (<10%) 
e. What light sources are used? 

i. HPS - Yes 
ii. MV – Not since February 2017 
iii. Induction -No 
iv. LED – Yes. 
v. Other - MH 

f. Is aerial or underground cabling utilized? UG 
g. Does the Village utilize smart lighting to identify outages, usage, etc.?  

i. Currently using – No. 
ii. Considering using – No. 
iii. Not considering using - Yes 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect - Yes 
b. Photocell (direct ComEd connection) - Yes 
c. Timer 
d. Other (please explain) 
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Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type - Yes 
b. Metered (actual usage) – Yes. 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff – Yes. 
b. Contractor – Only for pole and fixture replacements 

 
2. Is preventative maintenance completed for the following? 

a. Group relamping – No. 
b. Photocell replacement -No 
c. Cleaning - No 
d. Inspections - No 
e. Painting - No 
f. Other? 

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain. No. 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? – No. 

a. If so, what are the response times for: 
i. Light out 
ii. Circuit/controller out 
iii. Knockdown 

Niles 

Policy: 

1. Does your municipality have a formal residential lighting policy?  YES 
 
2. Does your municipality include residential street lighting in the annual budget?  YES 

 
3. Where are residential light poles typically installed? 

a. Corners X 
b. Mid-blockX 
c. Fixed spacing 
 

5. Is lighting required for new subdivisions or redevelopments? I AM NOT SURE.  I HAVE 
NEVER HAD IT COME UP.  

 
4. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd?  They are ComED  
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5. What is the approval process for new residential lighting installations?  N/A  That 
goes through Village Hall.  

 
6. Who performs new lighting installations?  

a. Village staff 
b. On-call/maintenance contractor 
c. Bid out  X 

 
Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) x 
ii. Decorative/Architectural 

b. Mounting height (estimate in feet) AROUND 25 FT. 
c. Approximately how many are installed in your municipality? 
d. Approximately what percentage of residential streets are illuminated? ALL 

STREETS HAVE AT LEAST 1 STREET LIGHT 
e. What light sources are used? 

i. HPS X 
ii. MV 
iii. Induction 
iv. LED 
v. Other 

f. Is aerial or underground cabling utilized? MOSTLY AERIAL 
g. Does the Village utilize smart lighting to identify outages, usage, etc.?  NO.  WE 

ARE CURRENTLY WORKING ON ADDING THAT 
i. Currently using 
ii. Considering using X 
iii. Not considering using 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect 
b. Photocell (direct ComEd connection) X 
c. Timer 
d. Other (please explain) 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type x 
b. Metered (actual usage) 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff 
b. Contractor X 
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2. Is preventative maintenance completed for the following? None that I am aware of. 
a. Group relamping 
b. Photocell replacement 
c. Cleaning 
d. Inspections 
e. Painting 
f. Other? 

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain.  Residents can call Public Services if they 
see an outage and Public Services contacts ComED .  Public Services staff 
members also will report an outage to ComEd 

 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? 
a. If so, what are the response times for: WE RESPOND AS SOON AS THE 

SERVICE REQUEST COMES IN BY CALLING THE RESIDENT BACK. 
i. Light out  USUALLY FIXED IN A COUPLE OF WEEKS. 
ii. Circuit/controller out  ASAP 
iii. Knockdown ASAP 

Palatine 

Policy 

Village of Palatine responses in red. An “X” indicates a yes or check mark 

1. Does your municipality have a formal residential lighting policy? 
a. All new subdivisions are required to install lighting. Per Appendix B of Village 

Code of ordinances (8.09. Street lighting.) 
 

2. Does your municipality include residential street lighting in the annual budget?  
a. We have a capital plan to install street lighting in areas not currently lit.  

 
3. Where are residential light poles typically installed? 

a. Corners X 
b. Mid-block X 
c. Fixed spacing X 

4. Is lighting required for new subdivisions or redevelopments? 
a. Yes, see #1 

 
5. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd?  
a. Most are owned by the village but there are several leased lights also 
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6. What is the approval process for new residential lighting installations? 

a. Needs to meet requirements in appendix b, See #1 above. 
 

7. Who performs new lighting installations?  
a. Village staff X-repairs/knockdowns only 
b. On-call/maintenance contractor 
c. Bid out X 

Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) X 
ii. Decorative/Architectural X 

b. Mounting height (estimate in feet) 14, see appendix b for height per street 
type 

c. Approximately how many are installed in your municipality? N/A 
d. Approximately what percentage of residential streets are illuminated? N/A 
e. What light sources are used? 

i. HPS X 
ii. MV X 
iii. Induction 
iv. LED X – new standard residential street standard 
v. Other X- metal-halide lamp 

f. Is aerial or underground cabling utilized? UG, Most Com Ed rentals are OH 
g. Does the Village utilize smart lighting to identify outages, usage, etc.? 

i. Currently using 
ii. Considering using 
iii. Not considering using 
iv. Unknown at this time 

Operations: 

1. How is your residential lighting controlled? 
a. Controller or disconnect X 
b. Photocell (direct ComEd connection) X 
c. Timer  
d. Other (please explain) 

Electricity Charges: 

1. How are electrical charges billed? 
a. Fixed rate per pole/luminaire type X 
b. Metered (actual usage) X 

Maintenance 

1. Who performs the maintenance of your residential lighting system? 
a. Village staff X 
b. Contractor 

Page 69 of 372



 

Appendix C-13 

9/7/2017 

 
2. Is preventative maintenance completed for the following? 

a. Group relamping 
b. Photocell replacement 
c. Cleaning 
d. Inspections 
e. Painting 
f. Other? X – capital plan for annual cable replacement in areas of direct burry 

cabling (Worst first) 
 

3. Has the Village defined a procedure for identifying outages and other issues with the 
lighting system? If yes, please explain. 

a. Police patrol reports outages as they see them, semiannually inspection is 
done by PW staff. 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? N/A 

a. If so, what are the response times for: 
i. Light out 
ii. Circuit/controller out 
iii. Knockdown 

Rolling Meadows 
 

Policy: 

1. Does your municipality have a formal residential lighting policy? Not yet adopted 
 

2. Does your municipality include residential street lighting in the annual budget? Yes 
 

3. Where are residential light poles typically installed? Corners, curves and cul-de-sacs 
a. Corners 
b. Mid-block 
c. Fixed spacing 

 
4. Is lighting required for new subdivisions or redevelopments? Yes 

 
5. Does your municipality own your residential lighting system or is it leased from other, 

such as ComEd? We have both.  
 

6. What is the approval process for new residential lighting installations? Request are 
taken into consideration and reviewed by staff. If they have merit, we will get quote 
from ComEd or City Engineer. 
 

7. Who performs new lighting installations? ComEd or City Contractor 
a. Village staff 
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b. On-call/maintenance contractor 
c. Bid out 

Equipment: 

1. What type of residential lighting equipment is installed within your municipality? 
a. Aesthetics 

i. Standard (mast or davit arm, cobrahead luminaire) Yes 
ii. Decorative/Architectural - No 

b. Mounting height (estimate in feet) 30’ and 50’ 
c. Approximately how many are installed in your municipality? 700 
d. Approximately what percentage of residential streets are illuminated? 100% 
e. What light sources are used? HPS / MV / MH / LED  

i. HPS 
ii. MV 
iii. Induction 
iv. LED 
v. Other 

f. Is aerial or underground cabling utilized? Both – all City owned are 
underground 

g. Does the Village utilize smart lighting to identify outages, usage, etc.? Not at 
this time 

i. Currently using 
ii. Considering using 
iii. Not considering using 

Operations: 

1. How is your residential lighting controlled? City owned are by controller and all 
ComEd are photocells. 

a. Controller or disconnect 
b. Photocell (direct ComEd connection) 
c. Timer 
d. Other (please explain) 

Electricity Charges: 

1. How are electrical charges billed? We have both due to installation of Holiday 
Decorations. 

a. Fixed rate per pole/luminaire type 
b. Metered (actual usage) 

Maintenance 

1. Who performs the maintenance of your residential lighting system? Both 
a. Village staff 
b. Contractor 

 
2. Is preventative maintenance completed for the following? None 

a. Group relamping 
b. Photocell replacement 
c. Cleaning 
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d. Inspections 
e. Painting 
f. Other? 

 
3. Has the Village defined a procedure for identifying outages and other issues with the 

lighting system? If yes, please explain. No 
 

4. Has the Village established recommended response times for responding to outages 
or maintenance requests? 

a. If so, what are the response times for: 
i. Light out – within 1 week 
ii. Circuit/controller out – next business day 
iii. Knockdown – within 1 hour 
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ExecutiveSummary

Purpose

Inlate2015, theVillage initiateda2016-2021strategic planning process. TheBoardof
Trustees hasexpressed aninterest to ‘brighten up’ MountProspect andbecomemore
sensitive tolightpollution concerns. CiorbaGrouphasbeenretained tostudythese
requests andprovide recommendations tobeconsidered forthestrategic plan. This
study includes thereviewofninekey ‘gateway’ corridorsto evaluate theadequacy ofthe
existing lighting anddetermine thecostandpackaging fortheinstallation ofnew
roadway lighting fortheunlitsections. Information regarding theDark-SkyAssociation is
alsopresented forconsideration.   

Methodology

Twofieldreviews werecompleted toevaluate theexisting lighting anddetermine the
needforadditional lighting. Otherdatawasgathered through onlinesources suchas
Google Earth, theIllinoisDepartment ofTransportation (IDOT) websiteandother
websites. Additional datawasgathered fromindustry sources suchasmanufacturers
andprofessional organizations. Thisdatawasassembled intothisdocument, whichwas
reviewed byVillage PublicWorksstaffandrevised asnecessary. 

Existing VillageLighting

Theexisting roadway lighting within theVillage generally meetscurrent recommended
designstandards. During thereview, three locations wereidentified forfurther
investigation, withonelocation requiring corrective action tobringitintocompliance. 

Recommendations

Thefollowing recommendations shouldbeconsidered:  

Determine program scope. 
Determine program timeline. 
Obtain funding. 
Preparepilotprogram/trial installation. 
Develop standard detailsandspecial provisions. 
Complete program. 

Additional information regarding eachoftheserecommendations canbefound
elsewhere inthisdocument. 
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ExistingCorridorLightingReview

Thecorridors included inthisstudywereselected bytheVillage basedontrafficvolumes
and/orthepresence ofcommercial landuse.  

Corridors

Thefollowing corridors wereidentified forstudy: 

Algonquin Road (IL62) – CedarGlenDrivetoElmhurst Road
BusseRoad – I-90toCentral Road
Central Road – ArthurAvenue toWolfRoad
Dempster Street – Algonquin RoadtoElmhurst Road
EuclidAvenue (CookCountA59) – RandRoadtoRiverRoad
GolfRoad (IL58) – Goebbert RoadtoMount Prospect Road
Elmhurst Road / MainStreet (IL83) – Oakton Street toCampMcDonald Road
Northwest Highway (US14) – Waterman Street toMountProspect Road
RandRoad – Albany LanetoCampMcDonald Road

FieldReviews

Twofieldreviews werecompleted toevaluate theexisting lighting system andalso
identify thelocations where newlighting isnecessary tocompletely illuminate each
corridor. 

Daytime Review

Thefirst reviewoccurred duringdaytime hours. Thispurpose ofthisreview wasto
identify locations withoutexisting lightpoles. Theentire lengthofeachcorridor was
reviewed. Eachcorridor wasbroken downintosegments oflitandunlit.  Thesegments
ofeachcorridor without street lighting havebeenincluded intheExisting Conditions
Summary tablefoundattheendofthissection.   

Nighttime Review

Asecond reviewwascompleted foreachsegment ofilluminated roadwayduring night
hourswhile theluminaires wereon. Thisreviewwasfocused onthequalityofthe
lighting provided bytheexisting poles. Photometric analysis oftheexisting lighting would
beverylaborandcostprohibitive duetolimitedavailable information fortheinstalled
equipment. Amuchmorecost-effective reviewwascompleted byhavinganexperienced
lighting designer driveeachilluminated segment afterdark. Locations thatappeared to
display inconsistent orlowlighting levelswereidentified forfurther investigation by
meansofphotometric analysis. 
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Further Investigation

Three locations wereidentified forfurther investigation: 

Northwest Highway – Central RoadtoFairview Avenue
Northwest Highway – Evergreen AvetoMountProspect Road
RandRoad – Elmhurst RoadtoHenryStreet

These locationswere analyzed usingAGi32 lighting designsoftware.  
Photometric curves fortheexisting luminaires wereassumed byconsidering
information fromtheHansendatabase, Village equipment preferences andpast
experience. 

Photometric analysis revealed thattwoofthethreelocations meet IES
recommendations. Lighting levels forNorthwest Highway between Central Road
andFairview Avenue areslightlyoutoftheIESrecommended ratios fora
roadwayofCollector Medium classification. Thislocation canbebrought into
compliance byreplacing theluminaires withthosethathaveabetter photometric
distribution. Calculations wereperformed foraLEDluminaire toconfirm
compliance withIESrequirements. Photometric results forallthreeofthese
locations canbefoundin Appendix C.  

DataCollection

Additional datawasgathered foruseinpreparation oftherecommended improvements.  
Abriefdescription ofthesourceofthedataisincluded below. Thecollected datahas
beenincluded intheExisting Conditions Summary tablefoundattheendofthissection.   

Roadway width

Roadway widthswereobtained bymeasuring aerial images withinGoogle Earth’s
PCapplication. Changes inroadway widthgenerally haveabigimpact inthespacing
oflightpolesand required photometricdistribution, therefore, eachcorridor was
broken downintomultiple segments wherethe roadway widthchanged duethe
addition oflanesorchanges toroadway cross-section. Isolated rightturnlaneswere
notincluded intheroadway widthmeasurements. Rightturnlaneswere included for
segments withmultiple consecutive turnlanes. 

Adjacent Land Use

Fieldnotes, Google Earthaerial, andGoogle StreetView images wereviewed to
determinean overall adjacent landuseforeachsegment. 
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Length ofRoadway tobeIlluminated

Thelimitsofproposed lighting identified during thedaytime fieldreviewwerelocated
usingaerial images. Thedistance between these limitsweremeasured usingGoogle
Earth. 

Average Annual Daily Traffic (AADT)  

Traffic volumes foreachsegment wereidentified usingIDOT’sTrafficCount website.  
Forsegments thatreported multipleAADT values, thehigher valuewasused. 
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Existing Conditions Summary

21,90022,70013,20010,95010,95012,60012,30019,30018,10029,200AADT

Width
ft) 64647652244464645264

Length 14,2004,6003,2003,1001,2504,9002,6003,7506,3007,800ft) 

800’  700’ EofGoebbert Rd to350’  Lonnquist Blvd to500’ Sof Plaines400’ EofRedwood DrtoEmerson SttoEdward St1,150’ EofBusse Rdto 400’ EofRand Rdto250’ NofDempster Stto800’ SofGolf Rdto Prospect Rd90toImperial Ct
Lonnquist Blvd Hemlock LntoDesElmhurst Rd SofGolf Rd Hemlock LnCentral Rd Elmhurst River RdLimits

WofMt.  

I- 

Residential/Business/LightBusiness/Light Industrial Residential/Commercial
Residential/BusinessAdjacent Land Use

ResidentialResidentialResidentialIndustrial

Cook County A59) Dempster StreetAlgonquin Road AvenueCentral RoadBusse Road Golf RoadCorridor IL62)( IL58) 

Euclid
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27,30015,80017,30022,10024,30024,50027,800AADT

Width
ft) 64426452645464

Length 10,200 4,4003,8502,0005,8002,1003,000ft) 

Rdto600’ SOakton Stto300’ SofSunset 600’ NofEuclid Ave toCamp 600’ WofMain Stto700’ Sof700’ NofEuclid Ave toCamp1300’ SofBusiness Center600’ SofKensington Rdto
Drto600’ WofMain St

600’ NofEuclid Ave
ofKensington Rd

McDonald RdMcDonald Rd
Euclid Ave

Limits 300’ NofCentral
Rd

Residential/ CommercialResidential/ CommercialCommercial/ Residential
Adjacent Land Use

Northwest Highway
Main Street Rand RoadCorridor US14)( US 12) IL83) 
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RecommendedImprovements

Recommended improvements weredetermined byphotometric analysis. Thefollowing
narrative documents theselections madetocomplete photometric calculations. 

Photometric Analysis

IESClassification

Thefollowing classifications aredefined inANSI/IESRP-8-14, thecurrent recommended
practice forroadway lighting. Eachcorridor wasassigned toaclassification basedonthe
definitions listedbelow. Selections areincluded intheRecommended Improvements
Summarytable found attheendofthissection. 

Street

Major

Thepartoftheroadway system thatservesastheprincipal network forthrough- 
traffic flow. Theroutes connect areasofprincipal trafficgeneration andimportant
ruralroadways entering andleaving thecity. These routes areoftenknownas
arterials,” “thoroughfares,” or “preferentials.” Theyaresometimes subdivided
intoprimary andsecondary; however, suchdistinctions arenotnecessary in
roadway lighting. These routesprimarily serve through trafficandsecondarily
provide access toabutting property. 

Collector

Roadways servicing trafficbetween majorandlocalstreets. Thesearestreets
usedmainly fortrafficmovements within residential, commercial andindustrial
areas. Theydonothandle long, through trips. Collector streetsmaybeusedfor
truckorbusmovements andgivedirectservices toabutting properties. 

Local

Localstreetsareusedprimarily fordirectaccess toresidential, commercial,  
industrial, orotherabutting property. Theymakeupalargepercentage ofthe
totalstreetsystem, butcarryasmallproportion ofvehicular traffic. 

Pedestrian Conflict

High

Areaswithsignificant numbers ofpedestrians expected tobeonsidewalks or
crossing thestreetduringdarkness. Examples aredowntown retailareas, near
theaters, concerthalls, stadiums, andtransit terminals. 

8
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Medium

Areaswhere lessernumbers ofpedestrians utilize thestreets atnight.Typical
aredowntown officeareas, blocks withlibraries, apartments, neighborhood
shopping, industrial, parks, andstreetswithtransit lines. 

Low

Areaswithverylowvolumes ofnightpedestrian usage. Thecanoccur inanyof
thecitedroadway classifications butmaybetypifiedbysuburban streets with
single familydwellings, verylowdensity residential developments, andruralor
semi-ruralareas. 

Target Lighting Levels

Target lighting levelswere identified at100to125% oftheluminance values listedin
Table3oftheRP-8-14: 

MAX.  
MAX.  AVG.  PEDESTRIAN VEILING

STREET AVG.UNIFORMITY UNIFORMITYLUMINANCEAREA LUMINANCE
CLASSIFICATIONRATIO L/LRATIOavgminCLASSIFICATIONRATIO2L(cd/m)  L/Lavg maxmin LV/ Lmaxavg

HIGH1.23.05.00.3

MAJORMEDIUM0.93.05.00.3

LOW0.63.56.00.3

HIGH0.83 5.00.4

COLLECTORMEDIUM0.63.56.00.4

LOW0.44.08.00.4

HIGH0.66.010.00.4

LOCALMEDIUM0.56.010.00.4

LOW0.36.010.00.4
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Roadway Sections

Toreduce thenumber ofcalculations made, similar roadway widthsweregrouped
together. Tenroadway sections wereidentified foranalysis: 

Roadway Width Roadway Pedestrian
Section # 

ft) ClassificationClassification

1 24CollectorLow

2 44CollectorLow

3 44MajorLow

4 54CollectorLow

5 54MajorLow

6 54MajorLow

7 64CollectorMedium

8 64MajorLow

9 64MajorMedium

1076CollectorLow

Pole Mounting Height

Polemounting heights werechosen withtwomaincriteria. Theprimary consideration
wastomatching themounting heightofotherpolesalready installed intheVillage. By
sticking withaminimal numberofpolesizes, maintenance inventory requirements are
reduced. Thesecond consideration wasapplication ofthegolden ratio. Thisratiois
commonly used inarchitecture toapproximate sizesofstructures. Thisratio (4:3
horizontal: vertical) provides agoodstartingpoint tofindapolemounting height thatis
aesthetically pleasing.Polemounting height isincluded intheRecommended
ImprovementsSummarytable found attheendofthissection. 

Pole Layout

Polelayoutwaschosen basedonthemosteconomical configuration thatmeetsRP-8- 
14requirements. Generally, aone-sidedpolelayout ismorecosteffective thatan
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opposite arrangement fornarrow roadways. Asroadway widthincreases, opposite
arrangements become morecosteffective.Thepreferred layout foreachroadway
section isincluded intheRecommended Improvements Summarytable foundattheend
ofthissection. 

Luminaires

Luminaires fromAmerican Electric andGEwereusedforthisanalysis basedonthe
availability ofphotometric information. Twomanufacturers wereusedforallcalculations
toconfirm thatmorethanonesupplier canprovide suitable luminaires. Catalog cutsfor
American Electric andGEhavebeenincluded inAppendix A.  

Calculations

Photometric calculations wereprepared usingtheRoadway Optimizer designtoolwith
AGi32 fromLighting Analysts. AGi32 istheformat required byIDOTandisthestandard
forpreparing photometric calculations within theStateofIllinois. Calculations foreachof

Appendix B.  thesections listedabovehavebeenincluded in
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Recommended Improvements Summary
Spacing90%  0 135200200225 21026026021520023

Spacing 0Max22522525015023529029024022526

MastLengthArm
8101010121210101212

Mounting
Height

40404040253540404040

OppositeOppositeOppositeOppositeOppositeLayout SidedSidedSidedSidedSidedOneOneOneOneOne

Section
8 9 4 1 2 7 7 5 610

Lonnquist Blvd to500’ Sof 700’ EofGoebbert Rdto250’ NofDempster Stto Plaines400’ EofRedwood DrtoEmerson SttoEdward St 350’ WofMt. Prospect Rd1,150’ EofBusse Rdto 400’ EofRand Rdto800’ SofGolfRdto
90toImperial Ct800’ SofGolfRdLonnquist Blvd Hemlock LntoDesElmhurst Rd Hemlock LnCentral Rd Elmhurst River RdLimits

I- 

Cook County A59) Dempster StreetAlgonquin Road AvenueCentral RoadBusse Road GolfRoadCorridor IL62)( IL58) 
Euclid
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Spacing90%  
200175200200200200200

SpacingMax.  
225225225225195225225

MastLengthArm
10121012101210

Mounting
Height

40354040404040

OppositeOppositeOppositeOppositeLayout SidedSidedSidedOneOneOne

Section
8 3 9 6 9 6 8

600’ SofKensington Rdto Business Center600’ WofMainStto700’ S300’ NofCentral Rdto600’ NofEuclid Aveto 700’ NofEuclid AvetoOakton Stto300’ Sof Drto600’ WofMainSt600’ SofKensington Rd
600’ NofEuclid AveCamp McDonald RdCamp McDonald Rd

ofEuclid AveSunset Rd
Limits

1300’ Sof

Northwest Highway
Main Street Rand RoadCorridor US14)( US12) IL83) 
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ImprovementPriority

Ratings Criteria

Thefollowing criteriawereusedtoprioritize theinstallation ofstreet lightsamong the
corridors: 

AADT

AADTPoints

15,0001

15,000to24,9992

25,0003

Adjacent Land Use (ALU) 

Adjacent landusewasassigned pointsbasedonthetablebelow. Whenacorridorhad
morethanonesignificant landusetype, theaverage valueofall landusespresentwas
awarded. 

Land UsePoints

Business1

Commercial2

Industrial2

Residential1
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Roadway Geometry(RG) 

Roadways withcomplex roadway geometry wereweighted heavier thanroadways
without. Ifthefollowing feature existed withintheunlitsectionoftheroadway withina
corridor, pointswereawarded. 

FeaturePoints

Curve+ 1

2lanes+ 1

Complexintersections?+ 1

VOMP Police Department Input(PDI) 

TheVillageofMountProspect PoliceDepartment (PD) wasinvited toprovide feedback
onwhichcorridors wouldbenefit themost fromtheinstallation ofstreet lighting.ThePD
recommended theinstallation oflighting forseveral locations. Pointswereassigned to
eachrecommendation location,. SeeAppendix Cforcopiesofthiscorrespondence. 

ImpactPoints

Recommended2

Ratings

Anoverall ratingwasdetermined byadding thepoints foreachratingcriteria. Corridors
wereranked basedonmosttotalpoints. Tieswerebroken byusingtwocriteria.  
Locations receiving arecommendation forlightingbythePDwereranked aheadof
thosewithout arecommendation. Thesecond criteriawastocompare AADT. The
roadway withthehighest AADTwasgiventhehigherpriority. 
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PriorityCorridorAADTALURGPDITotal

AlgonquinRoad
5 2 1.52 5.5

IL62) 

4 BusseRoad2 1.52 2 7.5

8 CentralRoad1 1 1 3

6 DempsterStreet1 1 1 2 5

EuclidAvenue (Cook
7 2 1 2 5

CountyA59) 

GolfRoad
1 3 1.52 2 8.5

IL58) 

MainStreet
3 3 1.52 2 8.5

IL83) 

RandRoad
2 3 1.52 2 8.5

US12) 

CostEstimate

UnitCost

Theunitcostforapolewasreviewing recent IDOTbidresults forsimilar installations.  
Theunitcost isestimated at $12,000perpole. Thisunitcost includes aLEDluminaire,  
pole, breakaway device, cable, controller, ComEd connection fees, restoration feesand
allotherexpenses associatedwith installing astreet lightingsystem through abidding
process. 

Number ofPoles

Thenumberofpoles required foreachcorridor wasdetermined bydividing thelengthof
roadway tobeilluminated bythe90% Spacing foreachsection.Polequantities were
increased byfivepercent toaccount forconflicts withdriveways, trees, utilities, etc. Eight
additional poleswereincluded foreachsignalized intersection toprovide transition
lightingonthecrossstreetapproaches aswellasadditional polestomeettheincreased
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lighting levels required atintersections byRP-8. Notethat theseestimates are
conservative. Itisanticipated thatslightly lesspoleswillberequired whena
comprehensive design iscompleted.  
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Total #  Poles 38of 653414552248777991

ofInter. 
Poles 8 8 8161616244016

ofInter 2 1 1 2 1 2 3 5 2

3 2 2 2 1 2 3 2 45% 

ofPoles 28 64632371330503771

90% PoleSpacing 230200200225135210260260215200

Length 14,2004,6003,2003,1001,2504,9002,6003,7506,3007,800ft) 

OppositeOppositeOppositeOppositeOppositeLayoutPole SidedSidedSidedSidedSidedOneOneOneOneOne

1,150’ EofBusse Rdto250’ NofDempster SttoLonnquist Blvd to500’ SEmerson SttoEdward St400’ EofRedwood Drto 700’ EofGoebbert Rdto350’ WofMt. Prospect400’ EofRand RdtoGolf Rdto Hemlock LntoDes90toImperial Ct800’ SofGolfRd RiverRdLonnquist BlvdofCentral RdElmhurst Rd Hemlock LnElmhurst
Limits

Rd800’ Sof Plaines

I- 

Dempster StreetCook CountyAlgonquin Road Euclid AvenueCentral RoadBusse Road GolfRoadCorridor IL62)( IL58) A59) 
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Total #  Polesof 123 366619771248

Inter.  of Poles 8 8162416 16

ofInter. 2 1 3 1 2 2

5 2 2 1 3 1 25% 

ofPoles 102 264010581130

90% PoleSpacing
200175200200200200200

Length 10,2004,4003,8502,0005,8002,1003,000ft) 

OppositeOppositeOppositeOppositeLayout SidedSidedSidedOneOneOne

300’ NofCentral Rdto600’ SofKensington Rd600’ NofEuclid Aveto 600’ WofMain Stto700’ 700’ NofEuclid AvetoCenter Drto600’ WofOakton Stto300’ Sof600’ SofKensington Rdto600’ NofEuclid Ave1300’ SofBusinessCamp McDonald RdCamp McDonald Rd
SofEuclid Ave

Sunset Rd MainStLimits

Northwest Highway
Main Street Rand RoadCorridor US14)( US12) IL83) 
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Estimate byCorridor – NewLighting

Corridor Costwasobtained bymultiplying thenumber ofpolesbytheunitcostperpole
12,000). 

Corridor# ofPolesCorridor Cost

AlgonquinRoad
65$ 780,000

IL62) 

BusseRoad141 $ 1,692,000

CentralRoad22$ 264,000

DempsterStreet48 $ 576,000

EuclidAvenue (CookCounty
156 $ 1,872,000

A59) 

GolfRoad
91$ 1,092,000

IL58) 

MainStreet
244$ 2,928,000

IL83) 

RandRoad
137$ 1,644,000

US12) 

Total: 904$ 10,848,000
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Estimate byArea – LEDRetrofit

Acosttoreplace alltheexistingVillage roadway luminaires withnewLEDluminaires
hasbeenincluded forreference. Should theVillageadoptacolor temperature thatdoes
notmatch theexisting equipment, thisbudgetary amount willallowreplacement, if
desired. Itislikely thatsomeoftheexistingequipment willmatch thedesired color
temperature andwillnotneedtobereplaced;therefore, thisamount isconservative. 

Location# ofLuminairesCost

Algonquin/Busse/Dempster80$ 46,000

NorthwestHighway
55$ 31,625

US14) 

Downtown265$ 152,375

MainStreet
75$ 43,125

southofdowntown) 

CentralRoad
90$ 51,750

westofUS14) 

Central & Rand68$ 39,100

Everythingelse457$ 262,775

Totals1,090$ 626,750
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TotalProgram Cost

NewCorridorLighting$ 10,848,000

LEDRetrofits$ 626,750

Sub-Total$ 11,474,750

PhaseIIEngineering (6%)$ 687,485

PhaseIIIEngineering (10%)$ 1,147,475

Total:$ 13,309,710

Energy Charges

Calculations related toenergy charges canbefoundinAppendix E.  

Existing Charges

TheVillage currently spends $75,000peryearonelectricity charges forroadway
lighting. Thisdoesnotinclude lighting inresidential areas leased fromComEd. 

Proposed Charges

Retrofit oftheexisting luminaires within theVillage should result inareduction ofannual
electricity charges to $51,100.Thisisanannual savings ofapproximately $24,000. This
estimate isconservative, asmanyoftheexisting luminaires tobereplaced havelower
wattagesthan thoseusedintheelectricity chargecalculation. Additional savings willbe
realized whenlowerwattage luminaires areinstalled. 

Electricity charges forthenewstreet lighting areestimated at $45,600peryear. Thenet
resultofreplacing allexisting luminaires withLEDandinstalling newlightingonallthe
corridors identified inthisreportwillresult inanetincrease of $21,700 ($51,100 +  
45,600 - $75,000) peryear. 

Maintenance Expenses

Calculations related tomaintenance expenses canbefoundinAppendix F.  

Existing Expenses

Workorders from2014and2015werereviewed todetermine recentexpenses related
tomaintenance ofthestreet lighting system. TheVillage currently spends approximately
95,000peryearonmaterials, equipment andlabor tomaintain theexisting street

lighting system. 
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Proposed Expenses
Failure Rates

Failure ratesforothermunicipalities wereidentified forcomparison withtheVillage’s
rates. These failure ratescanbefoundinthetablebelow. TheVillage’sfailure rate
for2013, 2014 & 2015wasidentified tobe5.6%intheStreetLighting Program
Guidelines. Thisissimilar tothefailure ratesexperienced bytheothermunicipalities.  
Todetermine thereduced maintenance costsofLEDlighting, aLEDfailurerateof
1% willbeassumed. AlowerLEDfailure ratewillresult inevenmoresavings. 

MunicipalityLED Failure RateHPS Failure Rate

Kansas DOT0.2% 10% 

Portland, OR0.5% 6% 

Seattle, WA1.0% 6% 

Sunnyvale, CA0.86% 8% 

Thenumberoffailures fortheretrofitoftheexistingstreet lighting systemwithLED
luminaires iscalculated tobe11 (1.0% x1090) peryear. 

Thenumber offailures forthecombined retrofitofexisting luminaires andinstallation
ofnewcorridor LEDstreet lighting iscalculated tobe20 (1.0% x1994) peryear. 

LEDLuminaire Replacements

LEDluminaires generallydo notfailcompletely attheendoftheirservice life. LED
luminaires slowlyandcontinuously reduce theiroutputovertime. Because there is
noobvious signofwhentheyreachtheendoftheiruseful life, these luminaires
shouldbereplaced attheendof theirservice life. This replacement shouldbe
included inthemaintenance costs forthelighting system. Atwelveyearservice life
willbeassumed forthepurposed ofcomparing costs, therefore, 1/10 (10%) ofthe
luminaires willbeplaned tobereplaced. 

Thenumberofluminaire replacements required eachyear tomaintain theRetrofit
OnlyLEDstreet lighting system iscalculated tobe110 (10% x1090) peryear. 

Thenumberofluminaire replacements required eachyear tomaintain theRetrofit
andNewCorridor LEDstreet lightingsystem iscalculated tobe200 (10% x1994)  
peryear. 
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Expense Calculation

Maintenance expenses willbethesumofreplacement ofluminaire failures, planned
luminaire replacements andothermiscellaneous repairs suchasknockdowns, blown
fuses, photocell replacements, etc.  

Maintenance Expenses – Retrofit Only(Year 1) 

Luminaire Failures11ea. @ $575/ea.$ 6,325

Misc. Repairs$ 20,000

Total(Year 1):$ 26,325

Maintenance Expenses – Retrofit Only (Year 10) 

Luminaire Failures11ea. @ $575/ea.$ 6,325

Planned Luminaire Replacements110 ea. @ $575/ea$ 63,250

Misc. Repairs$ 20,000

Total (Year 1):$ 89,575

Notethatreplacements willnotberequired forseveral yearsafter initial installation of
LEDequipment, asitwillhaveafullservice lifetoexpend priortobeingreplaced. 

Alsonotethatthisestimate isconservative. AsLEDtechnology evolves, service life
will increase andthepercentage ofluminaires tobereplaced eachyearwill
decrease. Thecostofluminaires willalsocontinue todecline andtheincreased cost
lineitemwillreduce tozero. 

Maintenance Expenses – Retrofit and New Corridor Lighting(Year 1) 

Luminaire Failures20 ea. @ $575/ea.$ 11,500

Misc. Repairs$ 30,000

Total:$ 41,500
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Maintenance Expenses – Retrofit and New Corridor Lighting (Year 10) 

Luminaire Failures20 ea. @ $575/ea.$ 11,500

Planned Luminaire Replacements200 ea. @ $575/ea$ 115,000

Misc. Repairs$ 30,000

Total:$ 156,500

Comparison ofMaintenance Expenses

Retrofit + NewRetrofit Only CorridorExpenseCurrent
Year1Year10Year 1Year10

Electricity$ 75,000$ 51,100$ 51,100$ 96,700$ 96,700

Maintenance$ 95,000$ 26,325$ 89,575$ 41,500$ 156,500

Total$ 170,000$ 77,425$ 140,675$ 138,200$ 253,200

PotentialFundingSources

Village Capital Improvement Plan

Consider addingaLighting Programline itemtotheVillage Capital Improvement
Plan/budgetandidentify funding asnecessary. 

Northwest Municipal Conference

TheChicago Metropolitan Agency forPlanning (CMAP), inassociation withtheIDOT,  
administers federal money allocated tothelocalsub-regioncouncil, theNorthwest
Municipal Conference (NWMC). MountProspect isamember ofNWMC. NWMC
oversees manyfederal funding sources, suchastheSurface Transportation Program
STP), Congestion Mitigationand AirQuality (CMAQ), IllinoisTransportation

Enhancement Program(ITEP), IllinoisSafeRoutes toSchool(SRTS), Highway Safety
Improvement Program(HSIP), among others. 

Thefollowing federal funding sources havebeenusedtoconstruct roadway lighting
systems inthepast: 

Highway Safety Improvement Program(HSIP) 

HSIPfundsmaybeusedtoinstall lighting forlocations whereserious accidents or
fatalities haveoccurred. Further information canbefoundontheIDOTwebsite, here.  
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Themaximum funding levelpossible is90% ofthecostofstreet lighting. Funding canbe
applied, toengineering, construction andconstruction engineering. 

Illinois Transportation Enhancement Program(ITEP) 

TheITEPprogram designates fundstobeusedfortheenhancement roadway projects
beyond thetraditional accommodations forcars, trucksandtransit. ITEPfundsmaybe
usedtopayfor50-80% ofthecostofstreet lighting. Funding canbeapplied to
engineering, construction andconstruction engineering. Thestreet lighting mustbepart
ofalarger project toqualify forfunding.Further information canbefoundintheIllinois
Transportation Enhancement Program 2016Guidelines Manual, foundhere.  

Surface Transportation Program(STP) 

Lighting projects canbeconstructed usingSTPfunds;however, IDOTrequires that ‘fully
documented day/nightaccident warrants’ mustbeincluded inSTPfunding applications
forlighting project. Further information canbefoundintheNWMC STPGuide, found
here. Funding maycoverupto80% ofthecostofstreet lightingduring theconstruction
phase. Design andconstruction engineering arefundedat50%. 

Grants

Thefollowing sources offergrants thatmaybeapplied totheinstallation orretrofitof
efficient lighting. Withthecurrent financial climateoftheStateofIllinois, manyprograms
havebeensuspended oreliminated.Thewebsitesbelow shouldbechecked ona
regular basis forupdated information. 

Public Sector Energy Efficiency Program byDCEO

Thisprogram provides grants topublicsectorentities fortheinstallation ofeligible
energy efficiency measures suchaslighting andHVAC. Theincentives areavailable to
unitsoflocal, state, andfederal government, schools, community colleges and
universities. More information canbefoundattheDCEOwebsite. The2016cyclehas
justended. The2017cyclehasnotbeenannounced yet.   

Illinois Clean Energy CommunityFoundation

TheIllinois CleanEnergy Community Foundation doesnotcurrently offeranyprograms
thatapplytostreet lighting, buttheyhavewithin thelast18months. More information
canbefoundatthiswebsite.  

Database ofState Incentives forRenewables & Efficiency(DSIRE) 

TheDSIRE website (http://www.dsireusa.org/) isasearchable database ofincentives
andgrantsrelated toenergy efficiency fundedbytheU.S. Department ofEnergy. The
interface isverysimple, allowing theability toquickly searchbyzipcodeandtopic. 
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Energy Service Company

Energy Service Companies (ESCO) areorganizations thatspecialize inenergy
efficiency upgradesas aturn-keysolution. Ifdesired, theESCOcan analyze theentire
life-cycleofanexisting system, provide designservices, obtainproject financing,  
monitoring, etc. Aconcern withtheESCO approach toroadway lighting istheability for
theESCOtoobtain IDOTorCookCounty. 

Private Financing

Private financing isobtained fromfinancial institutions, equipment manufacturers and
sometimes contractors. Private financing workssimilar toacarloan – installment
payments arecreated tofinancealargepurchasesuch asthe installation ofastreet
lighting system. Somefinancers allowproject costssuchasdesign, installation, project
management, energy chargesandon-goingmaintenance tobeincluded inthemonthly
payment, ifdesired. Whenretrofitting alargenumberofinefficient luminaires, itis
common forthereduced monthlyenergy charges tooffset themonthly payment forthe
luminaire upgrades. 

Perdiscussion withtwosources familiar with financing street lighting systems, the
process ofvetting thistypeoffinancing oftentakesuptooneyear. Thisisduetothe
cautious natureofthelenderandtheborrower. Actual timeforprocessing thecredit
application isafewdaystoacoupleofweeks. Ourcontacts alsoprovided thefollowing
information: 

Term

Standard termsforroadway lighting installations range from5to10years.Termsof5to
6yearsarepreferred because theytypically havebetterrates. 

Interest Rate

Current interest ratesforroadway lighting installations rangefrom2to5percent.Rates
areinfluenced bycredit rating, amount financed andtaxexempt status.Ratesare
generally fixed fortheterm. 

Payment

Payments typical rangefrom$10to $20permonth perthousand dollars financed.This
number ishighlydependent onthetermofthefinancing. Forexample, $1,000,000
financed over5yearswould result inapayment ofapproximately $20,000permonth. 
Payments canbeinvoiced monthly, quarterly, semi-annualorannual. 
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Fees

Feesmaybeincurred, depending ontheprovider. Themaximum knownfeereported
was “aone-timeDocumentation Feeof1%, nottoexceed $25,000”. Thisfeewasbilled
withthefirstpayment. 

Recommendations

Should theVillage decide tomoveforward withexpansion ofthestreet lighting system, 
thefollowing recommendations shouldbediscussed beforecommitting toaspecific
designortechnology. 

Determine Program Scope

Thedesired extentof corridor lighting desired shallbeidentified. 

Determine Program Timeline

Aprogram timeline shouldbeestablished tocomplete theidentified scope. Thiswill
likelybeveryclosely related toproject funding. 

ObtainProgram Funding

TheProgram ScopeandTimeline will likelydefine thefunding model fortheprogram. If
thescopeandtimeline oftheprogram requiresasignificantamount oflighting tobe
installed inashort time, financing ofthelighting installations shouldbeconsidered. Ifa
slow, methodical approach ispreferred, funding theinstallations through theVillage’s
capitalprogram shouldbeconsidered. 

Project Packaging

Largerprojects generally offerabetter economy ofscale, therefore projects consisting of
50polesormorearerecommended. Anannual program maybeconsidered toincrease
contractor interest. Thepossibility ofadditional futureworkmayencourage more
aggressive bidding. Forsmallerbudgets, abi-annual program maybemorecost
effective thananannual program. 

Design Engineering

Design engineering should becompleted during thesummer oftheyearpriorto
installation. Thiswillallowample timeforutilitycoordination, permitting, bidding,contract
award, catalog cutreviewandmanufacturing sothatconstruction canbecompleted as
planned. 
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Construction Observation

TheVillage shoulddetermine ifconstruction observation willbecompleted in-houseor
withconsultants. Ifaconsultantisto beutilized, anagreementshould beinplacesothat
theycanparticipate whenrequired. 

Trial installation(s) 

Atrial installation shouldbeconsidered fortesting potential equipment prior tomakinga
Village-wideinvestment. Luminaire andcontrols manufacturers wouldbehappy to
provide samples fortestingandcomparison. Multiple options couldbeinstalled sideby
sideforeasycomparison. 

TheunlitsectionofCentral Roadisanidealcandidatefor atrial installation. Thissection
isfairlyshort, withonly22polesrequired. The22poleswouldcomplete agapbetween
toilluminated sections ofCentral Road. Thelocation isneardowntown, within walking
distance toseveral existing stylesofequipmentfor comparison. Atrial installation would
alsoallowVillagestaffanopportunity togetfirst-handexperience withseveral different
manufacturers beforecommitting toanything long-term. 

Luminaire Preferences

Sample luminaires canbeobtained priortoinstallation sothatahands-onreviewcanbe
madetoobserve buildquality, installation procedures andadjustability. Recent LED
designs canincludeanadjustable driver, allowing theadjustment ofthelightoutputofa
luminaire withthetwistofaswitch. Thisfeature would allowasingle luminaire tobe
suitable formultiple installations, reducing required maintenance inventory. 

Light Color Temperature

Multiple color temperatures canbe installed sidebysideforcomparison. 

Luminaire Manufacturers

Preferred manufacturer(s) canbeidentified forfutureprojects, ifdesired. 

ControlSystems

Controls canbe ‘testdriven’ todetermine ifthefeatures available ofinterest. Current
control systems canreportoutages, energyusage, andday-burning luminaires aswell
asmonitorenergy usageandreportservice life. 

Develop Standard DetailsandSpecifications

Duringatrial installation, Village standard detailsandspecifications canbeupdated or
createdasnecessary toensure futureprojects arebuilt totheVillage’srequirements. 
Uponcompletion ofthetrialproject, areviewshouldbecompleted toidentify required
revisions orimprovements. 
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Dark-Sky

Purpose

TheInternational Dark-SkyAssociation (IDA) isanorganization thatworkstoprevent
andfight lightpollution through education andadvocacy.  

Website

TheIDAwebsite (www.darksky.org) contains alotofreference information regarding
lightpollution andhowtoreduceit. Whilemuchoftheinformation isgeared towards
residential, architectural andcommercial lighting, thereissomeinformation tobefound
regarding roadway lighting. 

Industry Acceptance

While thecause isnoble, supportoftheIDAamongroadway lighting designers islower
thanexpected. Support islikely lowbecause thegoalsofIDAareusually already
incorporated intotherequirements usedtodesign roadway lightingsystems, suchasthe
IESRP-8. Itisinthenatureofanengineer tooptimize theirdesign toprovide thebest
qualitydesign possible, including reducing lighttrespass, glare, excess illumination and
excess energy usage. Thetone ofmanyarticles postedon theIDAwebsite alsotendto
support theorganization’sagenda, instead ofanapproach wherethefactsarelaidout
clearlyandconclusions arebuilt fromthesefacts. Tobeclear, theinformation provided
isnotinerror, itappears tobepresented inabiased nature. 

ModelLighting Ordinance

In2011, theIDAandIESpublished ajointModel Lighting Ordinance (MLO). This
documentpresents acomplete document thatcanbeadopted togoverntheoutdoor
lighting foundwithinamunicipality. However, theMLOstates thatIESRP-8shallbe
followed forroadway lighting. Abriefmodelstreet lighting ordinance isincluded inthe
MLO. Themethodology within theIDAstreet lighting ordinance issimilar tothatusedfor
international street lighting. Thismethodology issignificantly different thantheIESRP-8
method.  

Recommendations

Itisrecommended tonotconsider adoption oftheMLOstreet lighting ordinance
because itdoesnotalignwithcurrent industry recommended practice, theRP-8.  
Choosing adifferent standard couldopentheVillage tounwanted legal responsibility. In
addition, theIDAordinance couldnotbeapplied toallstreet lighting within theVillage
because IDOTrouteswould stillneedtobedesigned toRP-8requirements. 
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Adoption oftheMLOfornon-roadway outdoor lighting couldbeconsidered, butis
beyond thescopeofthisreport. Perhaps thistopicwouldbebestaddressed bythe
building department, asitapplies totheirday-to-dayactivities. 

Dark-SkyCommunity Certification

TheIDAhasdeveloped aDarkSkyPlaces Program torecognize communities andother
places thatcommitted toprotecting thenightsky. 

Designation

TheDarkSkyPlacedesignation isreceived bycompleting anapplication process.  
Further information canbefoundonthiswebpage. 

Key Requirements

here.  Fullrequirements canbefound

AdoptMLOorsimilar lighting ordinance
Adoptacolor temperature of3000º Kelvinorless.   
Commit tobringing Village owned lighting intoconformance withtheadopted
ordinance requirements. 
Require full-cutofforshield forluminaires withanoutput over1,500lumens. 
Demonstrate community support fortheDarkSkiesmovement. 

Recommendations

Because roadway lighting isexcluded fromtheMLO, thedecision topursueaDark-Sky
Places designation shouldnotbeconsidered within thecontext ofthestreet lighting
program.  
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AppendixA – LuminaireCatalogCuts
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Bmm!wbmvft!bsf!eftjho!ps!uzqjdbm!wbmvft-!nfbtvsfe!voefs!mbcpsbupsz! dpoejujpot! bu!36!±D/! BFM!Ifbervbsufst-! 4936!Dpmvncvt! Spbe-!Hsbowjmmf-! PI!54134

xxx/bnfsjdbofmfdusjdmjhiujoh/ dpn
ª!3125.3127!Bdvjuz!Csboet! Mjhiujoh-! Jod/!!Bmm!Sjhiut! Sftfswfe/!!! 13028027 Qmfbtf!dpoubdu! zpvs!tbmft!sfqsftfoubujwf! gps!uif!mbuftu!qspevdu!
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Spbexbz!Mjhiujoh

QFSGPSNBODF!QBDLBHF

5111L!DDUMME!A!36±DQfsgpsnbodf!! Esjwf!Dvssfou! Joqvu! PqujdQbdlbhf) nB* Xbuut Efmjwfsfe!MvnfotFggjdbdz!)MQX* 61l!Ipvst211l!Ipvst
6364: 573422: 1/:91/:7
8115966822271/: 91/:7

S3
21118388712191/: 71/:3
2411999::12131/:61/9: 
6364: 574622: 1/:91/:7
8115966:92281/:91/:7

S4
211183893: 21: 1/:71/:3
241199: 1:: 2141/:61/9: 

31C
6364: 56532271/:91/:7
8115965982251/: 91/:7

S5
21118387642171/: 71/:3
24119999812121/: 61/9: 
6364: 5:562381/:91/:7
811596:872361/:91/:7

S6
21118394:22281/:71/:3
241199: 86: 2221/:61/9: 
8118196472331/: 91/:7
96197: 9:22261/:71/:3
2111215S3229172251/: 71/:3
241123: 248652181/:61/9: 
2611261261682111/: 61/9: 
8118195242311/: 91/:7
96197: 8852251/:71/:3
2111215S42274: 2231/:71/:3
241123: 246132161/:61/9: 
2611261261962121/: 6a

41C
81181931: 2281/:91/:7
96197: 7462231/:71/:3
2111215S5224:32211/:71/:3
241123: 243262131/:61/9: 
261126125866: 91/:61/9: 
8118196872341/: 91/:7
96197:: 792271/:71/:3
2111215S6229582251/: 71/:3
241123: 248772181/:61/9: 
2611261262832121/: 61/9: 

Jogpsnbujpo! tipxo!bcpwf!jt!cbtfe!po!opnjobm!tztufn!ebub/!!Joejwjevbm! gjyuvsf!qfsgpsnbodf! nbz!wbsz/!Tqfdjgjdbujpot! tvckfdu!up!dibohf!xjuipvu!opujdf/! Opuf; 

BUC1 26±D31±D36±D41±D46±D51±D
MME!Nvmujqmjfs 2/132/1221/:91/:81/:6

Up!dbmdvmbuf! uif!MME!gps!b!ufnqfsbuvsf! puifs!uibo!36±D-!nvmujqmz!uif!MME!A!36±D!)tipxo!jo!uif!qfsgpsnbodf! qbdlbhf!ubcmf*! cz!uif!MME!nvmujqmjfs! gps!uif!tfmfdufe!ufnqfsbuvsf/ 

Gjwf.zfbs!mjnjufe!xbssbouz/! Dpnqmfuf! xbssbouz! ufsnt!mpdbufe!bu;!! Xbssbouz! 
xxx/bdvjuzcsboet/ dpn0DvtupnfsSftpvsdft0Ufsnt` boe`dpoejujpot/ btqy! 
Bduvbm!qfsgpsnbodf! nbz!ejggfs!bt!b!sftvmu!pg!foe.vtfs!fowjsponfou! boe!bqqmjdbujpo/! 
Bmm!wbmvft!bsf!eftjho!ps!uzqjdbm!wbmvft-!nfbtvsfe!voefs!mbcpsbupsz! dpoejujpot! bu!36!±D/! BFM!Ifbervbsufst-! 4936!Dpmvncvt! Spbe-!Hsbowjmmf-! PI!54134

xxx/bnfsjdbofmfdusjdmjhiujoh/ dpn
ª!3125.3127!Bdvjuz!Csboet! Mjhiujoh-! Jod/!!Bmm!Sjhiut! Sftfswfe/!!! 13028027 Qmfbtf!dpoubdu! zpvs!tbmft!sfqsftfoubujwf! gps!uif!mbuftu!qspevdu!
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Spbexbz!Mjhiujoh

QSPEVDU!PWFSWJFX

Gfbuvsft; 
PQUJDBM
Tbnf!Mjhiu;!Qfsgpsnbodf!jt!dpnqbsbcmf!up!361.511X!IQT!spbexbz! 
mvnjobjsft/ 
Xijuf!Mjhiu;!Dpssfmbufe!dpmps!ufnqfsbuvsf!tuboebse!5111L-!81!DSJ!njojnvn! 
ps!pqujpobm!6111L-!81!DSJ!njojnvn/! 
Vojrvf!JQ77!sbufe!MFE!mjhiu!fohjoft!qspwjefe!1&!vqmjhiu!boe!sftusjdu! 
cbdlmjhiu!up!xjuijo!tjefxbml!efqui-!qspwjejoh!pqujnbm!bqqmjdbujpo!dpwfsbhf! 
boe!pqujnbm!qpmf!tqbdjoh/ 
Bwbjmbcmf!jo!Uzqf!JJ-!!JJJ-!JW-!'!W!spbexbz!ejtusjcvujpot/ 
FMFDUSJDBM
Fyqfdufe!Mjgf;!MFE!mjhiu!fohjoft!bsf!sbufe!?211-111!ipvst!bu!36±D-!M81/! 
Fmfduspojd!esjwfs!ibt!bo!fyqfdufe!mjgf!pg!211-111!ipvst!bu!b!36±D!bncjfou/ 
Mpxfs!Fofshz;!Tbwft!bo!bwfsbhf!pg!51.71&!pwfs!dpnqbsbcmf!IQT!qmbugpsnt/ 
Spcvtu!Tvshf!Qspufdujpo;!Uisff!ejggfsfou!tvshf!qspufdujpo!pqujpot!qspwjef!b! Bqqmjdbujpot; njojnvn!pg!JFFF0BOTJ!D73/52!Dbufhpsz!D!)21lW06lB*!qspufdujpo/!31lW021lB! 

Spbexbzt qspufdujpo!jt!bmtp!bwbjmbcmf/ 
Pgg!sbnqt NFDIBOJDBM
Sftjefoujbm!tusffut

Fbtz!up!Nbjoubjo;!Jodmveft!tuboebse!BFM!mjofnbo.gsjfoemz!gfbuvsft!tvdi!bt! Qbsljoh!mput
uppm.mftt!fousz-!4!tubujpo!ufsnjobm!cmpdl!boe!rvjdl!ejtdpoofdut/!Cvccmf!mfwfm! 
mpdbufe!jotjef!uif!fmfdusjdbm!dpnqbsunfou!gps!fbtz!mfwfmjoh!bu!jotubmmbujpo/! 
Svhhfe!ejf.dbtu!bmvnjovn!ipvtjoh!jt!qpmzftufs!qpxefs.dpbufe!gps!evsbcjmjuz! 
boe!dpssptjpo!sftjtubodf/!Sjhpspvt!gjwf.tubhf!qsf.usfbujoh!boe!qbjoujoh! 
qspdftt!zjfmet!b!gjojti!uibu!bdijfwft!b!tdsjcf!dsffqbhf!sbujoh!pg!9!)qfs!BTUN! 
E2765*!bgufs!pwfs!2111!ipvst!fyqptvsf!up!tbmu!gph!dibncfs!)pqfsbufe!qfs! EJNFOTJPOT
BTUN!C228*!Pqujpobm!Foibodfe!Dpssptjpo!Sftjtubou!gjojti!)DS*!jodsfbtft!uif! 
tbmu!tqsbz!fyqptvsf!up!6111!ipvst/ 

36/5!nn!)2

Gpvs.cpmu!nbtu!bsn!npvou!jt!bekvtubcmf!gps!bsnt!gspn!2.205up!3 2.609up! 212/7!nn

3.409P/E/*!ejbnfufs!boe!qspwjeft!b!4H!wjcsbujpo!sbujoh!qfs!BOTJ!D247/ 5

Xjmemjgf!tijfme!jt!dbtu!joup!uif!ipvtjoh!)opu!b!tfqbsbuf!qjfdf*/! 49/2!nn!)2/6

DPOUSPMT466/7!nn
25

OFNB!4!Qjo!qipupdpouspm!sfdfqubdmf!jt!tuboebse-!xjui!uif!Bdvjuz!eftjhofe! 
BOTJ!6!Qjo!boe!8!Qjo!sfdfqubdmft!pqujpobmmz!bwbjmbcmf/ 
Qsfnjvn!tpmje!tubuf!mpdljoh!tbmf!qipupdpouspm!.!QDTT!)21!zfbs!sbufe!mjgf*/! 
Fyusfnf!mpoh!mjgf!tpme!tubuf!mpdljoh!tuzmf!qipupdpouspm!.!QDMM!)31!zfbs!sbufe! 
mjgf*/ 898/5!nn

42

Nvmju.mfwfm!ejnnjoh!bwbjmbcmf!up!qspwjef!tdifevmfe!ejnnjoh!bt!tqfdjgjfe!cz! Fggfdujwf! Qspkfdufe! Bsfb!)FQB* uif!dvtupnfs/ Uif!FQB!gps!uif!BUC3!jt!1/89!tr/!gu/- 
Pqujpobm!pocpbse!Bekvtubcmf!Pvuqvu!npevmf!bmmpxt!uif!mjhiu!pvuqvu!boe!joqvu! Bqqspy/! Xu/!>!32!mct/!):/64!lh* 
xbuubhf!up!cf!npejgjfe!up!nffu!tjuf!tqfdjgjd!sfrvjsfnfout-!boe!dbo!bmtp!bmmpx! 
b!tjohmf!gjyuvsf!up!cf!gmfyjcmz!bqqmjfe!jo!nboz!ejggfsfou!bqqmjdbujpot/ 
TUBOEBSET
EftjhoMjhiut!Dpotpsujvn!)EMD*!rvbmjgjfe!qspevdu/!Opu!bmm!wfstjpot!pg!uijt! 
qspevdu!nbz!cf!EMD!rvbmjgjfe/!Qmfbtf!difdl!uif!EMD!Rvbmjgjfe!Qspevdut!Mjtu! 
bu!xxx/eftjhomjhiut/psh0RQM!up!dpogjsn!xijdi!wfstjpot!bsf!rvbmjgjfe/ 
Sbufe!gps!.51±D!up!51±D!bncjfou/ 
DTB!Dfsujgjfe!up!V/T/!boe!Dbobejbo!tuboebset! 
Dpnqmjft!xjui!BOTJ;!D247/3-!D247/21-!D247/25-!D247/42-!D247/26-!D247/48

Opuf;!Tqfdjgjdbujpot! tvckfdu!up!dibohf!xjuipvu!opujdf/! 
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Spbexbz!Mjhiujoh

PSEFSJOH!JOGPSNBUJPO

BUC3!51MFEF81!NWPMU!S3Fybnqmf;! 

PqujdtTfsjftQfsgpsnbodf!QbdlbhftWpmubhf
51C!Dijqt-!811nB!Esjwfs51CMFEF81! Bvupcbio!MFE! Nvmuj.wpmu-!231.388W! Spbexbz!Uzqf!JJBUC3 51CMFEF81 51C!Dijqt-!811nB!Esjwfs NWPMU! S3BUC3Bvupcbio!MFE! NWPMU Nvmuj.wpmu-!231.388W51C!Dijqt-!2161nB!Esjwfs51CMFEF21Spbexbz458W! Spbexbz!Uzqf!JJJ51CMFEF21 51C!Dijqt-!2161nB!Esjwfs! 458! S4Spbexbz S4Spbexbz!Uzqf!JJJ51C!Dijqt-!2411nB!Esjwfs51CMFEF24 591W! Spbexbz!Uzqf!JW591! S5
51C!Dijqt-!2611nB!Esjwfs51CMFEF262 Spbexbz!Uzqf!WS6
71C!Dijqt-!811nB!Esjwfs71CMFEF8171CMFEF81 71C!Dijqt-!811nB!Esjwfs
71C!Dijqt-!961nB!Esjwfs71CMFEF96
71C!Dijqt-!2161nB!Esjwfs71CMFEF21
71C!Dijqt-!2411nB!Esjwfs71CMFEF24
91C!Dijqt-!811nB!Esjwfs! 91CMFEF8191CMFEF81 91C!Dijqt-!811nB!Esjwfs
91C!Dijqt-!961nB!Esjwfs! 91CMFEF96
91C!Dijqt-!2161nB!Esjwfs91CMFEF2191CMFEF21 91C!Dijqt-!2161nB!Esjwfs

Pqujpot
Dpmps!Ufnqfsbuvsf!)DDU* Dpouspmt Opuft

5111L!DDU-!81!DSJ!Njo/!)Tuboebse*!! 4!Qjo!OFNB!Qipupdpouspm!! Cmbol*) Cmbol* 2/!Opu!bwbjmbcmf!jo!458!ps!591W/ 
6111L!DDU-!81!DSJ!Njo/!! Sfdfqubdmf!)Tuboebse* 6L 3/!Opu!bwbjmbcmf!xjui!EN!ps!NM!pqujpot/ 

6!Qjo!Qipupdpouspm!Sfdfqubdmf! Q63
4/!Opu!bwbjmbcmf!xjui!BP-!EN-!Q6!ps!Q8!pqujpot/ Qbjou Ejnnbcmf!Esjwfs!Jodmvefe*!! 

Hsbz!)Tuboebse* 5/!Ejnnjoh!tdifevmf!boe!mjhiu!mfwfm! Cmbol* 8!Qjo!Qipupdpouspm!Sfdfqubdmf! Q83
jogpsnbujpo!sfrvjsfe!gspn!uif!dvtupnfs! CmbdlCL Ejnnbcmf!Esjwfs!Jodmvefe*!! 
jo!psefs!up!dpogjhvsf!qspevdu/!Dpoubdu! Cspo{fC\[ Op!Qipupdpouspm!SfdfqubdmfOS Jogsbtusvduvsf!Ufdiojdbm!Tvqqpsu!up! Ebsl!Cspo{fEEC Gjfme!Bekvtubcmf!Pvuqvu! BP3! 
qspdffe/ HsbqijufHJ 1W.21W!Ejnnbcmf!Esjwfs!! EN

XijufXI Dpouspmt!cz!puifst*! 
Nvmuj.Mfwfm!Ejnnjoh! NM4-5! 

Tvshf!Qspufdujpo Tpmje!Tubuf!Mjhiujoh!! QDTT2Tuboebse!21lW06lB!TQECmbol Qipupdpouspm!)231.388W*! 31lW021LB!TQE31 Tpmje!Tubuf!Mpoh!Mjgf!Qipupdpouspm! QDMMNPW!QbdlNQ2 Tipsujoh!Dbq! TITQE!xjui!Joejdbups!Mjhiu! JM2

QbdlbhjohUfsnjobm!Cmpdl Tjohmf!Voju!)Tuboebse* Cmbol* Ufsnjobm!Cmpdl!)Tuboebse*!! Cmbol* Kpc!Qbdl!)350Qbmmfu* KQXjsfe!up!M2!'!M3!Qptjujpot! U3

Njtd/ 
Fyufsobm!Cvccmf!MfwfmCM
Foibodfe!Dpssptjpo!Sftjtubou!Gjojti! DS
Ipvtf.Tjef!TijfmeIT
Ofnb!Mbcfm! OM
Opu!DTB!Dfsujgjfe! YM
Ijohflffqfst! IL

Gjwf.zfbs!mjnjufe!xbssbouz/! Dpnqmfuf! xbssbouz! ufsnt!mpdbufe!bu;!! Xbssbouz! 
xxx/bdvjuzcsboet/ dpn0DvtupnfsSftpvsdft0Ufsnt` boe`dpoejujpot/ btqy! 
Bduvbm!qfsgpsnbodf! nbz!ejggfs!bt!b!sftvmu!pg!foe.vtfs!fowjsponfou! boe!bqqmjdbujpo/! 
Bmm!wbmvft!bsf!eftjho!ps!uzqjdbm!wbmvft-!nfbtvsfe!voefs!mbcpsbupsz! dpoejujpot! bu!36!±D/! BFM!Ifbervbsufst-! 4936!Dpmvncvt! Spbe-!Hsbowjmmf-! PI!54134

xxx/bnfsjdbofmfdusjdmjhiujoh/ dpn
ª!3125.3127!Bdvjuz!Csboet! Mjhiujoh-! Jod/!!Bmm!Sjhiut! Sftfswfe/!!!1403: 027 Qmfbtf!dpoubdu! zpvs!tbmft!sfqsftfoubujwf! gps!uif!mbuftu!qspevdu!

Page 114 of 372



Tfsjft!BUC3! Bvupcbio AttachmentB

Spbexbz!Mjhiujoh

QFSGPSNBODF! QBDLBHFQFSGPSNBODF! QBDLBHF

5111L!DDUMME!A!36±DQfsgpsnbodf!! Esjwf!Dvssfou! Joqvu! PqujdQbdlbhf) nB* Xbuut Efmjwfsfe!MvnfotFggjdbdz!)MQX* 61l!Ipvst211l!Ipvst
811: 2223772351/:91/:7
2111249267962251/: 61/:1S32411288293882141/: 51/99
2611315316:12121/:21/96
811: 2222712341/:91/:7
2111249266312231/: 61/:1S42411288291612131/: 51/99
261131531147: 91/:21/9651C 811: 2218862291/:91/:7
21112492612621: 1/:61/:1S5241128828452: 91/:51/99
26113152:569: 61/:21/96
811: 2231:82441/:91/:7
21112492783: 2321/:61/:1S624112882:6752221/:51/99
2611315327892171/: 21/96
81124427:972391/:91/:7
9612842::772261/:61/:1S32111319348212251/: 61/:1
2411371384192161/: 51/99
8112442823923: 1/:91/:7
961284312162271/: 61/:1S42111319343612231/: 61/:1
2411371385882171/: 51/9971C 811244276272351/: 91/:7
9612842:53: 2231/:61/:1S521113193382921: 1/:61/:1
2411371375112131/: 51/99
811244289932451/: 91/:7
961284321112321/: 61/:1S621113193578422: 1/:61/:1
2411371399492221/: 51/99
811291336392361/: 91/:7
961335S3374:52291/:61/:1
211138541::92241/:61/:1
811291332382341/: 91/:7
961335S436:662271/:61/:1
2111385415:22221/:61/:191C 811291328122321/: 91/:7
961335S5364612241/: 61/:1
21113853:6782191/:61/:1
811291348:: 2431/:91/:7
961335S6389622351/: 61/:1
2111385434:22291/:61/:1

Jogpsnbujpo! tipxo!bcpwf!jt!cbtfe!po!opnjobm!tztufn!ebub/!!Joejwjevbm! gjyuvsf!qfsgpsnbodf! nbz!wbsz/!Tqfdjgjdbujpot! tvckfdu!up!dibohf!xjuipvu!opujdf/! Opuf; 

BUC3 26±D31±D36±D41±D46±D51±D
MME!Nvmujqmjfs 2/132/1221/:: 1/:81/:7

Up!dbmdvmbuf! uif!MME!gps!b!ufnqfsbuvsf! puifs!uibo!36±D-!nvmujqmz!uif!MME!A!36±D!)tipxo!jo!uif!qfsgpsnbodf! qbdlbhf!ubcmf*! cz!uif!MME!nvmujqmjfs! gps!uif!tfmfdufe!ufnqfsbuvsf/ 

Gjwf.zfbs!mjnjufe!xbssbouz/! Dpnqmfuf! xbssbouz! ufsnt!mpdbufe!bu;!! Xbssbouz! 
xxx/bdvjuzcsboet/ dpn0DvtupnfsSftpvsdft0Ufsnt` boe`dpoejujpot/ btqy! 
Bduvbm!qfsgpsnbodf! nbz!ejggfs!bt!b!sftvmu!pg!foe.vtfs!fowjsponfou! boe!bqqmjdbujpo/! 
Bmm!wbmvft!bsf!eftjho!ps!uzqjdbm!wbmvft-!nfbtvsfe!voefs!mbcpsbupsz! dpoejujpot! bu!36!±D/! BFM!Ifbervbsufst-! 4936!Dpmvncvt! Spbe-!Hsbowjmmf-! PI!54134

xxx/bnfsjdbofmfdusjdmjhiujoh/ dpn
ª!3125.3127!Bdvjuz!Csboet! Mjhiujoh-! Jod/!!Bmm!Sjhiut! Sftfswfe/!!!1403: 027 Qmfbtf!dpoubdu! zpvs!tbmft!sfqsftfoubujwf! gps!uif!mbuftu!qspevdu!
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Qspevdu!Gfbuvsft

bewbodfe!MFE!pqujdbm!eftjho!pggfst!ivoesfet!pg!qipupnfusjd!pqujpot!up!nffu!zpvs!qsfdjtf!mjhiujoh!sfrvjsfnfout-!xijmf! 

sfevdf!nbjoufobodf!gsfrvfodz!boe!fyqfotf-!cbtfe!po!b!61-111!ipvs!mjgf!boe!23!ipvst!pg!pqfsbujpo!qfs!ebz/ 

Bqqmjdbujpot! Npvoujoh

Eftjhofe!up!nffu!sfdpnnfoefe!mvnjobodf!boe!! ff!pg!bekvtunfou!gps!mfwfmjoh/!! 
jmmvnjobodf!sfrvjsfnfout!gps!mpdbm!up!nbkps!!! Joufhsbm!ejf!dbtu!npvoujoh!qjqf!tupq!gfbuvsf/!! 
s Xjmemjgf!!jousvtjpo!qspufdujpo!bu!npvoujoh!qjqf!fousz/!! 

Bekvtubcmf!gps!2/36!jo/!ps!3!jo/!npvoujoh!qjqf/ 
Ipvtjoh! 

Gjojti! 
Ejf!dbtu!bmvnjovn!ipvtjoh/! 
B!npefso!eftjho!qsftfswjoh!uif!bftuifujd!mppl!pg!! Dpssptjpo!sftjtubou!qpmzftufs!qpxefs!qbjoufe-!!! 
usbejujpobm!s! njojnvn!3/1!njm/!uijdloftt/!! 
uif!ifbu!tjol!ejsfdumz!joup!uif!voju!fotvsjoh!nbyjnvn!! Tuboebse!dpmpst;!Cmbdl!boe!Hsbz/ 
ifbu!usbotgfs!boe!mpoh!MFE!mjgf/ SBM!'!dvtupn!dpmpst!bwbjmbcmf/!! 
Nffut!4H!wjcsbujpo!qfs!D247/42.3121

Fmfdusjdbm! Qpxfs!epps!bttfncmz!xjui!sfnpwbcmf!sfufoujpo!mbudi/! 

231.388!wpmu!boe!458.591!wpmu!bwbjmbcmf/ MFE!'!Pqujdbm!Bttfncmz! 
Tztufn!qpxfs!gbdups!jt!?:1&!boe!UIE!=31&/+ 

Tusvduvsfe!MFE!!bssbz!gps!!pqujnj{fe!spbexbz! Dmbtt!Bbvejcmf!tpvoe!sbujoh/ 
qipupnfusjd!ejtusjcvujpo/!! Tvshf!Qspufdujpo!qfs!BOTJ!D247/3.3125

Tuboebse;!7Lw04lB!Cbtjd x0fyufoefe!D73/52/3!!! 
Dpncjobujpo!Xbwf!dbqbdjuz!pg!231!fwfout*! 

boe!njojnj{f!hmbsf/! Pqujpobm;!21lW06lB!Foibodfe
Sfwfstf!gbdjoh!mjhiu!fohjof!pqujpot!bwbjmbcmf/!! Pqujpobm;!7lW04lB!Ijhi!Dbqbdjuz!)x0fyufoefe
Vujmj{ft!ijhi!!csjhiuoftt!MFEt-!81!DSJ!bu!4111L-!! D73/52/3!Dpncjobujpo!Xbwf!dbqbdjuz!pg!! 
5111L!'!6111L!uzqjdbm/!!! 6111!fwfout* 
MN.8:!uftut!boe!sfqpsut!bsf!qfsgpsnfe!jo!bddpsebodf!! FNJ;!Ujumf!58!DGS!Qbsu!26!Dmbtt!B/ 
xjui!JFTOB!tuboebset/! Qipup!fmfdusjd!tfotpst!)QF*!bwbjmbcmf!gps!bmm!wpmubhft/! 

TMvnfo!Nbjoufobodf! joqvu!boe!nbyjnvn! mpbe!dpoejujpot/ 

Mvnfo!Nbjoufobodf!boe!UN32!qspkfdujpot!mjtufe!! 
Bncjfou!Ufnqfsbuvsf! Dpowfstjpo! Ubcmfcfmpx!fbdi!mvnfo!ebub!ubcmf

JOJUJBM! MVNFOTJOJUJBM! XBUUTBNCJFOU! 

Sbujoht! GBDUPSGBDUPSUFNQFSBUVSF!)± D* 

26! 2/12! 2/120 mjtufe-!tvjubcmf!gps!xfu!mpdbujpot!qfs!VM!26:9/! 
31! 2/12! 2/11

JQ77!sbufe!pqujdbm!fodmptvsf!qfs!BOTJ!D247/36.311:/! 
36! 2/11! 2/11

Ufnqfsbuvsf!sbujoht;! 41! 1/::! 2/11
51±D!up!61±D!gps!636nB!boe!811nB!tlvt!fydfqu!gps!! 46! 1/::! 1/:: 

FST5!A!458.591W!).51±D!up!,56±D* 
51±D!up!,51±D!gps!2161nB!tlvt

Vqxbse!Mjhiu!Pvuqvu!Sbujp!)VMPS*!>!1/ 
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AttachmentB

Psefsjoh!Ovncfs!Mphjd

F!!S!!!T!!!2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MFE!DPMPS!! PQUJDBMQIPUPNFUSJDESJWF
PQUJPOTDPMPSQSPE/! JEWPMUBHFQF! GVODUJPOUFNQDPEF! UZQFDVSSFOU

FwpmwfQspevdu! Ujfs!!!!>! Xjsfe! EjnnjohF!!!>!! 231.388+!>! 636nB!>! 4111L E1641>! CmbdlFyusb! Obsspx!!!>!! Opof CMDL! B22
4!>! 5111L231! 512 QF!SfdfqubdmfBtznnfusjd!! 3 Fyufsobm! Cvccmf! MfwfmF811nB8 HsbzHSBZ! HsbefSpbexbz!>! 6111L+ S!!>!! 319! 613 Obsspx!!!!>!! QF!Sfdfqubdmf! C25 GvtjohG2161nB2351! 4 Btznnfusjd!!!!!'! Tipsujoh! DbqTff!Dibsut! Joufsobm! Cvccmf! MfwfmH!! TdbmbcmfT!!!>! 388! Gps! 5OPUF;! Nfejvn*!>!! QF!Sfdfqubdmf!'!! 6gps!bmm!mfwfmt

458.591+ 2161nB! I Uppm. Mftt!FouszM!! Btznnfusjd!!!!! BOTJ! D247/ 2!QF!DpouspmD2!! 
Tjohmf!!! 2!!!>! 458! esjwf! dvssfou-! E! Beejujpobm! Tfdpoebsz! Tvshf!! STipsu*!!>! BOTJ! D247/ 52.8.qjo!! BNpevmfopnjobm! dpmps! 591! 6 Qspufdujpo! EfwjdfBtznnfusjd!!!!!! Ejnnjoh! SfdfqubdmfE2Pqujdbm! ufnqfsbuvsf! Gvtjoh! opu!! HF!Fofshz! Fyusfnf! Tvshf! Qspufdujpo!! U! Gpsxbse!!!>! BOTJ! D247/ 52.8.qjo!! EBttfncmz!) DDU*!>! 6411Lbwbjmbcmf! xjui!! Btznnfusjd!!!!! Ejnnjoh! Sfdfqubdmf!!!! qfs!JFFF0BOTJ! D73/52/3.3113/ F2! 

Wpmubhf! 1 ps!I Nfejvn*!!!! xjui!Tipsujoh! Dbq Sbujoh! 2!.!21lW06lB! Mpdbujpo!! 
Dbufhpsz!) 231!fwfout*/ 
Sbujoh! 3!.!7lW04lB! Mpdbujpo!! 
Dbufhpsz! D.Mpx!)6111! fwfout*/! 

Tqfdjbm! PqujpotYYY

636!nB UZQJDBM! 
UZQJDBMUZQJDBM JOJUJBM! 

CVH!SBUJOHQSPEVDUPQUJDBM! QIPUPNFUSJDTZTUFNTZTUFNESJWF MVNFOTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFST
XBUUBHFXBUUBHFJE! DPEF! UZQFDVSSFOU4111L 5111L5111L231. 388W231. 388W231. 388W4111L
231.388W458. 591W 6111L'! 6111L4111L5111L6111L

636nB! 42! 45! 3411! 3811! 2.1.2! 2.1.2! FST2` 34B2641`````. 231.388W/ JFT! FST2` 34B2651`````. 231.388W/ jft! FST2` 34B2661`````. 231.388W/ jftFST2! 34

636nB! 56! 61! 4511! 5111! 2.1.2! 2.1.2! FST2` B4B2641`````. 231.388W/ JFT! FST2` B4B2651`````. 231.388W/ jft! FST2` B4B2661`````. 231.388W/ jftFST2! B4
B2

636nB! 71! 77! 5611! 6511! 3.1.2! 3.1.2! FST2` C4B2641`````. 231.388W/ JFT! FST2` C4B2651`````. 231.388W/ jft! FST2` C4B2661`````. 231.388W/ jftFST2! C4

636nB! 84! 91! 6611! 7711! 3.1.2! 3.1.3! FST2` D4B2641`````. 231.388W/ JFT! FST2` D4B2651`````. 231.388W/ jft! FST2` D4B2661`````. 231.388W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.2! 2.1.2! FST2` 34C2641`````. 231.388W/ JFT! FST2` 34C2651`````. 231.388W/ jft! FST2` 34C2661`````. 231.388W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4C2641`````. 231.388W/ JFT! FST2` B4C2651`````. 231.388W/ jft! FST2` B4C2661`````. 231.388W/ jftFST2! B4
C2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4C2641`````. 231.388W/ JFT! FST2` C4C2651`````. 231.388W/ jft! FST2` C4C2661`````. 231.388W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4C2641`````. 231.388W/ JFT! FST2` D4C2651`````. 231.388W/ jft! FST2` D4C2661`````. 231.388W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.2! 2.1.2! FST2` 34D2641`````. 231.388W/ JFT! FST2` 34D2651`````. 231.388W/ jft! FST2` 34D2661`````. 231.388W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4D2641`````. 231.388W/ JFT! FST2` B4D2651`````. 231.388W/ jft! FST2` B4D2661`````. 231.388W/ jftFST2! B4
D2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4D2641`````. 231.388W/ JFT! FST2` C4D2651`````. 231.388W/ jft! FST2` C4D2661`````. 231.388W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4D2641`````. 231.388W/ JFT! FST2` D4D2651`````. 231.388W/ jft! FST2` D4D2661`````. 231.388W/ jftFST2! D4

636nB! 42! 45! 3411! 3811! 2.1.2! 2.1.2! FST2` 34E2641`````. 231.388W/ JFT! FST2` 34E2651`````. 231.388W/ jft! FST2` 34E2661`````. 231.388W/ jftFST2! 34

636nB! 56! 61! 4511! 5111! 2.1.2! 2.1.2! FST2` B4E2641`````. 231.388W/ JFT! FST2` B4E2651`````. 231.388W/ jft! FST2` B4E2661`````. 231.388W/ jftFST2! B4
E2

636nB! 71! 77! 5611! 6511! 2.1.2! 2.1.2! FST2` C4E2641`````. 231.388W/ JFT! FST2` C4E2651`````. 231.388W/ jft! FST2` C4E2661`````. 231.388W/ jftFST2! C4

636nB! 84! 91! 6611! 7711! 2.1.2! 3.1.2! FST2` D4E2641`````. 231.388W/ JFT! FST2` D4E2651`````. 231.388W/ jft! FST2` D4E2661`````. 231.388W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.1! 2.1.2! FST2` 34F2641`````. 231.388W/ JFT! FST2` 34F2651`````. 231.388W/ jft! FST2` 34F2661`````. 231.388W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4F2641`````. 231.388W/ JFT! FST2` B4F2651`````. 231.388W/ jft! FST2` B4F2661`````. 231.388W/ jftFST2! B4
F2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4F2641`````. 231.388W/ JFT! FST2` C4F2651`````. 231.388W/ jft! FST2` C4F2661`````. 231.388W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4F2641`````. 231.388W/ JFT! FST2` D4F2651`````. 231.388W/ jft! FST2` D4F2661`````. 231.388W/ jftFST2! D4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D!!!!!!!!!!!!! 

QsTpnf!458.591!Opu!EMD! Mjtufe!) Dpoubdu! Nbovgbduvsfs* 

Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D
Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

636!nB UZQJDBMUZQJDBMUZQJDBM! 
TZTUFNTZTUFNJOJUJBM! 

CVH!SBUJOHQIPUPNFUSJDQSPEVDUPQUJDBM! ESJWFXBUUBHFXBUUBHFMVNFOTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFST
JE! DPEF! UZQFDVSSFOU231. 388W458. 591W4111L458. 591W458. 591W458. 591W5111L4111L5111L

4111L5111L6111L6111L'! 6111L

636nB! 42! 45! 3411! 3811! 2.1.2! 2.1.2! FST2` 34B2641````` 458.591W/ JFT! FST2` 34B2651````` 458.591W/ jft! FST2` 34B2661````` 458.591W/ jftFST2! 34

636nB! 56! 61! 4511! 5111! 2.1.2! 2.1.2! FST2` B4B2641````` 458.591W/ JFT! FST2` B4B2651````` 458.591W/ jft! FST2` B4B2661````` 458.591W/ jftFST2! B4
B2

636nB! 71! 77! 5611! 6511! 3.1.2! 3.1.2! FST2` C4B2641````` 458.591W/ JFT! FST2` C4B2651````` 458.591W/ jft! FST2` C4B2661````` 458.591W/ jftFST2! C4

636nB! 84! 91! 6611! 7711! 3.1.2! 3.1.3! FST2` D4B2641````` 458.591W/ JFT! FST2` D4B2651````` 458.591W/ jft! FST2` D4B2661````` 458.591W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.2! 2.1.2! FST2` 34C2641````` 458.591W/ JFT! FST2` 34C2651````` 458.591W/ jft! FST2` 34C2661````` 458.591W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4C2641````` 458.591W/ JFT! FST2` B4C2651````` 458.591W/ jft! FST2` B4C2661````` 458.591W/ jftFST2! B4
C2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4C2641````` 458.591W/ JFT! FST2` C4C2651````` 458.591W/ jft! FST2` C4C2661````` 458.591W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4C2641````` 458.591W/ JFT! FST2` D4C2651````` 458.591W/ jft! FST2` D4C2661````` 458.591W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.2! 2.1.2! FST2` 34D2641````` 458.591W/ JFT! FST2` 34D2651````` 458.591W/ jft! FST2` 34D2661````` 458.591W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4D2641````` 458.591W/ JFT! FST2` B4D2651````` 458.591W/ jft! FST2` B4D2661````` 458.591W/ jftFST2! B4
D2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4D2641````` 458.591W/ JFT! FST2` C4D2651````` 458.591W/ jft! FST2` C4D2661````` 458.591W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4D2641````` 458.591W/ JFT! FST2` D4D2651````` 458.591W/ jft! FST2` D4D2661````` 458.591W/ jftFST2! D4

636nB! 42! 45! 3411! 3811! 2.1.2! 2.1.2! FST2` 34E2641````` 458.591W/ JFT! FST2` 34E2651````` 458.591W/ jft! FST2` 34E2661````` 458.591W/ jftFST2! 34

636nB! 56! 61! 4511! 5111! 2.1.2! 2.1.2! FST2` B4E2641````` 458.591W/ JFT! FST2` B4E2651````` 458.591W/ jft! FST2` B4E2661````` 458.591W/ jftFST2! B4
E2

636nB! 71! 77! 5611! 6511! 2.1.2! 2.1.2! FST2` C4E2641````` 458.591W/ JFT! FST2` C4E2651````` 458.591W/ jft! FST2` C4E2661````` 458.591W/ jftFST2! C4

636nB! 84! 91! 6611! 7711! 2.1.2! 3.1.2! FST2` D4E2641````` 458.591W/ JFT! FST2` D4E2651````` 458.591W/ jft! FST2` D4E2661````` 458.591W/ jftFST2! D4

636nB! 42! 45! 3411! 3911! 2.1.1! 2.1.2! FST2` 34F2641````` 458.591W/ JFT! FST2` 34F2651````` 458.591W/ jft! FST2` 34F2661````` 458.591W/ jftFST2! 34

636nB! 56! 61! 4611! 5211! 2.1.2! 2.1.2! FST2` B4F2641````` 458.591W/ JFT! FST2` B4F2651````` 458.591W/ jft! FST2` B4F2661````` 458.591W/ jftFST2! B4
F2

636nB! 71! 77! 5711! 6611! 2.1.2! 3.1.2! FST2` C4F2641````` 458.591W/ JFT! FST2` C4F2651````` 458.591W/ jft! FST2` C4F2661````` 458.591W/ jftFST2! C4

636nB! 84! 91! 6711! 7911! 3.1.2! 3.1.2! FST2` D4F2641````` 458.591W/ JFT! FST2` D4F2651````` 458.591W/ jft! FST2` D4F2661````` 458.591W/ jftFST2! D4

811!nB UZQJDBM
TZTUFNUZQJDBM! JOJUJBM! 

QIPUPNFUSJDCVH! SBUJOHQSPEVDUPQUJDBM! ESJWFXBUUBHFMVNFOTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFST
JE! DPEF! UZQF231. 388W4111L5111L4111L5111L231. 388WDVSSFOU231. 388W231. 388W

6111L4111L6111L5111L6111L

811nB! 52! 3971! 4511! 2.1.2! 2.1.2! FST2` 34B2841`````. 231.388W/ JFT! FST2` 34B2851`````. 231.388W/ jft! FST2` 34B2861`````. 231.388W/ jftFST2! 34! 

811nB! 71! 5311! 6111! 2.1.2! 3.1.2! FST2` B4B2841`````. 231.388W/ JFT! FST2` B4B2851`````. 231.388W/ jft! FST2` B4B2861`````. 231.388W/ jftFST2! B4
B2

811nB! 89! 6611! 7711! 3.1.2! 3.1.3! FST2` C4B2841`````. 231.388W/ JFT! FST2` C4B2851`````. 231.388W/ jft! FST2` C4B2861`````. 231.388W/ jftFST2! C4

811nB!: 6! 7811! 9111! 3.1.3! 3.1.3! FST2` D4B2841`````. 231.388W/ JFT! FST2` D4B2851`````. 231.388W/ jft! FST2` D4B2861`````. 231.388W/ jftFST2! D4

811nB! 52! 3:11! 4611! 2.1.2! 2.1.2! FST2` 34C2841`````. 231.388W/ JFT! FST2` 34C2851`````. 231.388W/ jft! FST2` 34C2861`````. 231.388W/ jftFST2! 34! 

811nB! 71! 5411! 6211! 2.1.2! 3.1.2! FST2` B4C2841`````. 231.388W/ JFT! FST2` B4C2851`````. 231.388W/ jft! FST2` B4C2861`````. 231.388W/ jftFST2! B4
C2

811nB! 89! 6711! 7911! 3.1.2! 3.1.2! FST2` C4C2841`````. 231.388W/ JFT! FST2` C4C2851`````. 231.388W/ jft! FST2` C4C2861`````. 231.388W/ jftFST2! C4

811nB!: 6! 7911! 9311! 3.1.2! 3.1.2! FST2` D4C2841`````. 231.388W/ JFT! FST2` D4C2851`````. 231.388W/ jft! FST2` D4C2861`````. 231.388W/ jftFST2! D4

811nB! 52! 3:11! 4611! 2.1.2! 2.1.2! FST2` 34D2841`````. 231.388W/ JFT! FST2` 34D2851`````. 231.388W/ jft! FST2` 34D2861`````. 231.388W/ jft!! FST2! 34

811nB! 71! 5411! 6211! 2.1.2! 3.1.2! FST2` B4D2841`````. 231.388W/ JFT! FST2` B4D2851`````. 231.388W/ jft! FST2` B4D2861`````. 231.388W/ jftFST2! B4
D2

811nB! 89! 6711! 7911! 3.1.2! 3.1.2! FST2` C4D2841`````. 231.388W/ JFT! FST2` C4D2851`````. 231.388W/ jft! FST2` C4D2861`````. 231.388W/ jftFST2! C4

811nB!: 6! 7911! 9311! 3.1.2! 3.1.2! FST2` D4D2841`````. 231.388W/ JFT! FST2` D4D2851`````. 231.388W/ jft! FST2` D4D2861`````. 231.388W/ jftFST2! D4

811nB! 52! 3971! 4511! 2.1.2! 2.1.2! FST2` 34E2841`````. 231.388W/ JFT! FST2` 34E2851`````. 231.388W/ jft! FST2` 34E2861`````. 231.388W/ jftFST2! 34

811nB! 71! 5311! 6111! 2.1.2! 2.1.2! FST2` B4E2841`````. 231.388W/ JFT! FST2` B4E2851`````. 231.388W/ jft! FST2` B4E2861`````. 231.388W/ jftFST2! B4
E2

811nB! 89! 6611! 7711! 2.1.2! 3.1.2! FST2` C4E2841`````. 231.388W/ JFT! FST2` C4E2851`````. 231.388W/ jft! FST2` C4E2861`````. 231.388W/ jftFST2! C4

811nB!: 6! 7811! 9111! 3.1.2! 3.1.2! FST2` D4E2841`````. 231.388W/ JFT! FST2` D4E2851`````. 231.388W/ jft! FST2` D4E2861`````. 231.388W/ jftFST2! D4

811nB! 52! 3:11! 4611! 2.1.2! 2.1.2! FST2` 34F2841`````. 231.388W/ JFT! FST2` 34F2851`````. 231.388W/ jft! FST2` 34F2861`````. 231.388W/ jftFST2! 34

811nB! 71! 5411! 6211! 2.1.2! 3.1.2! FST2` B4F2841`````. 231.388W/ JFT! FST2` B4F2851`````. 231.388W/ jft! FST2` B4F2861`````. 231.388W/ jftFST2! B4
F2

811nB! 89! 6711! 7911! 3.1.2! 3.1.2! FST2` C4F2841`````. 231.388W/ JFT! FST2` C4F2851`````. 231.388W/ jft! FST2` C4F2861`````. 231.388W/ jftFST2! C4

811nB!: 6! 7911! 9311! 3.1.2! 3.1.2! FST2` D4F2841`````. 231.388W/ JFT! FST2` D4F2851`````. 231.388W/ jft! FST2` D4F2861`````. 231.388W/ jftFST2! D4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

Qs458.591W! Opu!Bwbjmbcmf! jo!811nB!'! 2161nB
Gps!U!Pqujpo!) Dpoubdu! Nbovgbduvsfs* Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

2161!nB UZQJDBM
UZQJDBM! JOJUJBM! TZTUFN

MVNFOTCVH! SBUJOHQSPEVDUPQUJDBM! QIPUPNFUSJDXBUUBHFESJWFJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFST
UZQF4111L5111L4111L5111LJE! DPEF! DVSSFOU231. 388W231. 388W231. 388W231. 388W

6111L 6111L4111L5111L6111L

2161nB! 75! 4911! 5711! 2.12! 3.1.2!! FST2` 34B2241`````. 231.388W/ JFT! FST2` 34B2251`````. 231.388W/ jft! FST2` 34B2261`````. 231.388W/ jft! FST234

2161nB!: 1! 6611! 7711! 3.12! 3.1.3!! FST2` B4B2241`````. 231.388W/ JFT! FST2` B4B2251`````. 231.388W/ jft! FST2` B4B2261`````. 231.388W/ jftFST2B4
B2

2161nB! 228! 8311! 9811! 3.13! 3.1.3!! FST2` C4B2241`````. 231.388W/ JFT! FST2` C4B2251`````. 231.388W/ jft! FST2` C4B2261`````. 231.388W/ jftFST2C4

2161nB! 254! 9:11! 21811! 4.13! 4.1.3!! FST2` D4B2241`````. 231.388W/ JFT! FST2` D4B2251`````. 231.388W/ jft! FST2` D4B2261`````. 231.388W/ jftFST2D4

2161nB! 75! 4:11! 5811! 2.12! 2.1.2!! FST2` 34C2241`````. 231.388W/ JFT! FST2` 34C2251`````. 231.388W/ jft! FST2` 34C2261`````. 231.388W/ jftFST234

2161nB!: 1! 6811! 7911! 3.12! 3.1.2!! FST2` B4C2241`````. 231.388W/ JFT! FST2` B4C2251`````. 231.388W/ jft! FST2` B4C2261`````. 231.388W/ jftFST2B4
C2

2161nB! 228! 8511! 9:11! 3.12! 3.1.2!! FST2` C4C2241`````. 231.388W/ JFT! FST2` C4C2251`````. 231.388W/ jft! FST2` C4C2261`````. 231.388W/ jftFST2C4

2161nB! 254!: 211! 21:11! 3.1.2! 4.1.3!! FST2` D4C2241`````. 231.388W/ JFT! FST2` D4C2251`````. 231.388W/ jft! FST2` D4C2261`````. 231.388W/ jftFST2D4

2161nB! 75! 4:11! 5811! 2.1.2! 2.1.2!! FST2` 34D2241`````. 231.388W/ JFT! FST2` 34D2251`````. 231.388W/ jft! FST2` 34D2261`````. 231.388W/ jft! FST234

2161nB!: 1! 6811! 7911! 3.1.2! 3.1.2!! FST2` B4D2241`````. 231.388W/ JFT! FST2` B4D2251`````. 231.388W/ jft! FST2` B4D2261`````. 231.388W/ jftFST2B4
D2

2161nB! 228! 8511! 9:11! 3.1.2! 3.1.2!! FST2` C4D2241`````. 231.388W/ JFT! FST2` C4D2251`````. 231.388W/ jft! FST2` C4D2261`````. 231.388W/ jft! FST2C4

2161nB! 254!: 211! 21:11! 3.1.2! 4.1.3!! FST2` D4D2241`````. 231.388W/ JFT! FST2` D4D2251`````. 231.388W/ jft! FST2` D4D2261`````. 231.388W/ jftFST2D4

2161nB! 75! 4911! 5711! 2.1.2! 2.1.2!! FST2` 34E2241`````. 231.388W/ JFT! FST2` 34E2251`````. 231.388W/ jft! FST2` 34E2261`````. 231.388W/ jftFST234

2161nB!: 1! 6611! 7711! 2.1.2! 3.1.2!! FST2` B4E2241`````. 231.388W/ JFT! FST2` B4E2251`````. 231.388W/ jft! FST2` B4E2261`````. 231.388W/ jft! FST2B4
E2

2161nB! 228! 8311! 9811! 3.1.2! 3.1.3!! FST2` C4E2241`````. 231.388W/ JFT! FST2` C4E2251`````. 231.388W/ jft! FST2` C4E2261`````. 231.388W/ jft! FST2C4

2161nB! 254! 9:11! 21811! 3.1.3! 3.1.3!! FST2` D4E2241`````. 231.388W/ JFT! FST2` D4E2251`````. 231.388W/ jft! FST2` D4E2261`````. 231.388W/ jft! FST2D4

2161nB! 75! 4:11! 5811! 2.1.2! 2.1.2!! FST2` 34F2241`````. 231.388W/ JFT! FST2` 34F2251`````. 231.388W/ jft! FST2` 34F2261`````. 231.388W/ jft! FST234

2161nB!: 1! 6811! 7911! 3.1.2! 3.1.2!! FST2` B4F2241`````. 231.388W/ JFT! FST2` B4F2251`````. 231.388W/ jft! FST2` B4F2261`````. 231.388W/ jft! FST2B4
F2

2161nB! 228! 8511! 9:11! 3.1.2! 3.1.2!! FST2` C4F2241`````. 231.388W/ JFT! FST2` C4F2251`````. 231.388W/ jft! FST2` C4F2261`````. 231.388W/ jft! FST2C4

2161nB! 254!: 211! 21:11! 3.1.3! 4.1.3!! FST2` D4F2241`````. 231.388W/ JFT! FST2` D4F2251`````. 231.388W/ jft! FST2` D4F2261`````. 231.388W/ jftFST2D4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 51±!D

Qs458.591W! Opu!Bwbjmbcmf! jo!811nB!'! 2161nB
U!Pqujpo! Opu!Bwbjmbcmf Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D
Gps!2161nB! Esjwf!Dvssfou-! Opnjobm! Dpmps! Ufnqfsbuvsf!) DDU*!>! 6411L

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

Qipupnfusjdt

JTP!QmpuDV! HsbqiQpmbs!Dvswf
Hsje!Ejtubodf! jo!Vojut!pg!! Qpmbs! Usbdf! Wfsujdbm! boe!Ipsj{poubm! 

Npvoujoh! Ifjhiu!bu!41 Jojujbm!! Qmbof! uispvhi! Ipsj{ poubm! Bohmf! pg!! Xjeui!0!Npvoujoh! Ifjhiu
Gppudboemf! Wbmvft! bu!HsbefNbyjnvn! Dboemfqpxfs

2/121337FST2
1/: Fyusb!Obsspx!Btznnfusjd! 28779

D4B2* 3 1/9
6224 TT

1/821811!Mvnfot 63667
6111L 1/7! ITTT
FST2D̀4B2261`````.231.388W/jft 1/6

3
1/5

IT
1/4

2
1/3

1/2

13451/126

2/1FST2! 8145

Obsspx!Btznnfusjd! Nfejvn! 1/: 63872
D4C2* 1/93 TT4628

21:11!Mvnfot 1/86 2864
6111L ITTT 1/7! 

FST2D̀4C2261`````.231.388W/jft 1/63

1/5

1/4 IT2
1/3

1/2

1/1123456

2/173:1FST2! 
Btznnfusjd! Tipsu 1/: 25822

D4D2* TT1/93 4256
1/821:11!Mvnfot 6

6111L 26831/7! ITTT

FST2D̀4D2261`````.231.388W/jft 1/63
1/5

1/4
2 IT

1/3

1/2

1/1123456

7329FST2! 2/1

Btznnfusjd! Gpsxbse 1/: 
57792 TT

D4E2*! 1/93
4214

21811!Mvnfot 1/836

6111L 2665 1/7! ITTT
FST2D̀4E2261`````.231.388W/jft 1/6

1/5

1/42
IT

1/3

1/2

1/1123456

FST2! 2/19874

Btznnfusjd! Nfejvn 2 1/: 
9683

D4F2* TT3 1/9
5493

21:11!Mvnfot 6 1/8

6111L 32:8ITTT 1/7! 
FST2D̀4F2261`````.231.388W/jft 1/6

3
1/5

2 1/4
IT

1/3

1/2

1/1123456

Page 121 of 372



AttachmentB

Psefsjoh!Ovncfs!Mphjd

F!!S!!!T!!!3!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MFE!DPMPS!! PQUJDBMQIPUPNFUSJDESJWF
PQUJPOTDPMPSQSPE/! JEWPMUBHFQF! GVODUJPOUFNQDPEF! UZQFDVSSFOU

Qspevdu! Ujfs!! Fwpmwf!>!! Fyusb! Obsspx!!!!>! Xjsfe! EjnnjohF!!!>!! 231.388+ B2!>! 636nB!>!! Opof>! Cmbdl E16!>!4111L 2CMDL! 41
4231! 2!! Btznnfusjd!! 5111L!>!! QF!Sfdfqubdmf513 Fyufsobm! Cvccmf! MfwfmF811nB8 HsbzHSBZ! HsbefSpbexbzS!!>!! 319! 3 6111L+ Obsspx!!! 61C2!>!! QF!Sfdfqubdmf! 5 GvtjohG2161nB2351! 4 Btznnfusjd Tipsujoh! DbqTff!Dibsut! Joufsobm! Cvccmf! MfwfmH!! TdbmbcmfT!!!>! 388! 5 Gps! OPUF;! Nfejvn* QF!Sfdfqubdmf!'!! 6gps!bmm!mfwfmt

458.591+ I 2161nB! Uppm. Mftt!FouszM!! Btznnfusjd!) Tipsu* D2!!!!!! BOTJ! D247/2!QF!Dpouspm
Epvcmf!!! 3!!!>! 458! E! esjwf! dvssfou-! Beejujpobm! Tfdpoebsz! Tvshf!! SBtznnfusjd!! E2!!>! BOTJ! D247/ 52.8.qjo!! B
Npevmf 591! 6 opnjobm! dpmps! Qspufdujpo! EfwjdfGpsxbse! Ejnnjoh! SfdfqubdmfPqujdbm! ufnqfsbuvsf! Gvtjoh! opu!! Btznnfusjd!) Nfejvn*!>!! HF!Fofshz! Fyusfnf! Tvshf! Qspufdujpo!! F2!!!>! BOTJ! D247/ 52.8.qjo!! U! EBttfncmz! DDU*!>! 6411Lbwbjmbcmf! xjui!! Ejnnjoh! Sfdfqubdmf!! qfs!JFFF0BOTJ! D73/52/3.3113/ 

Wpmubhf! 1 ps!I xjui!Tipsujoh! Dbq Sbujoh! 2!.!21lW06lB! Mpdbujpo!! 
Dbufhpsz!) 231!fwfout*/ 
Sbujoh! 3!.!7lW04lB! Mpdbujpo!! 
Dbufhpsz! D.Mpx!)6111! fwfout*/! 

Tqfdjbm! PqujpotYYY

636!nB UZQJDBMUZQJDBM
TZTUFNTZTUFNUZQJDBM! JOJUJBM! 

CVH!SBUJOH JFT!GJMF!OVNCFSTJFT! GJMF!OVNCFSTXBUUBHFXBUUBHFMVNFOTJFT! GJMF!OVNCFSTQSPEVDUPQUJDBM! QIPUPNFUSJDESJWF
5111L231. 388W231. 388W231.388W458. 591W231. 388WJE! DPEF! UZQFDVSSFOU4111L5111L 4111L
6111L 4111L5111L6111L6111L

636nB! 99!: 8! 7811! 9111! 3.1.3! 3.1.3!! FST3` E4B2641`````. 231.388W/ JFT!! FST3` E4B2651`````. 231.388W/ JFT! FST3` E4B2661`````. 231.388W/ JFTFST3! E4

636nB!::! 21:! 8611!: 211! 3.1.3! 4.1.3!! FST3` F4B2641`````. 231.388W/ JFT!! FST3` F4B2651`````. 231.388W/ JFT! FST3` F4B2661`````. 231.388W/ JFTFST3! F4

636nB! 223! 234! 9711! 21411! 3.1.3! 4.1.3!! FST3` G4B2641`````. 231.388W/ JFT!! FST3` G4B2651`````. 231.388W/ JFT! FST3` G4B2661`````. 231.388W/ JFTFST3! G4
B2

636nB! 236! 249!: 711! 22611! 4.1.3! 4.1.3!! FST3` H4B2641`````. 231.388W/ JFT!! FST3` H4B2651`````. 231.388W/ JFT! FST3` H4B2661`````. 231.388W/ JFTFST3! H4

636nB! 249! 263! 21711! 23811! 4.1.3! 4.1.4!! FST3` I4B2641`````. 231.388W/ JFT!! FST3` I4B2651`````. 231.388W/ JFT! FST3` I4B2661`````. 231.388W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4C2641`````. 231.388W/ JFT!! FST3` E4C2651`````. 231.388W/ JFT! FST3` E4C2661`````. 231.388W/ JFTFST3! E4

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.2!! FST3` F4C2641`````. 231.388W/ JFT!! FST3` F4C2651`````. 231.388W/ JFT! FST3` F4C2661`````. 231.388W/ JFTFST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.3!! FST3` G4C2641`````. 231.388W/ JFT!! FST3` G4C2651`````. 231.388W/ JFT! FST3` G4C2661`````. 231.388W/ JFTFST3! F4
C2

636nB! 236! 249!: 911! 22911! 3.1.2! 4.1.3!! FST3` H4C2641`````. 231.388W/ JFT!! FST3` H4C2651`````. 231.388W/ JFT! FST3` H4C2661`````. 231.388W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4C2641`````. 231.388W/ JFT!!FST3` I4C2651`````. 231.388W/ JFT! FST3` I4C2661`````. 231.388W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4D2641`````. 231.388W/ JFT!!FST3` E4D2651`````. 231.388W/ JFT! FST3` E4D2661`````. 231.388W/ JFTFST3! E4FST3E4 636nB99: 89311FST3` E4D2651`````. 231.388W/ JFT

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.2!! FST3` F4D2641`````. 231.388W/ JFT!! FST3` F4D2651`````. 231.388W/ JFT! FST3` F4D2661`````. 231.388W/ JFTFST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.2!! FST3` G4D2641`````. 231.388W/ JFT!! FST3` G4D2651`````. 231.388W/ JFT! FST3` G4D2661`````. 231.388W/ JFTFST3! G4
D2D2

636nB! 236! 249!: 911! 22911! 3.1.2! 4.1.3!! FST3` H4D2641`````. 231.388W/ JFT!! FST3` H4D2651`````. 231.388W/ JFT! FST3` H4D2661`````. 231.388W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4D2641`````. 231.388W/ JFT!! FST3` I4D2651`````. 231.388W/ JFT! FST3` I4D2661`````. 231.388W/ JFTFST3! I4FST3I4 636nB2492632191124111FST3` I4D2651`````. 231.388W/ JFTFST3` I4D2661`````. 231.388W

636nB! 99!: 8! 7811! 9111! 3.1.2! 3.1.2!! FST3` E4E2641`````. 231.388W/ JFT!!FST3` E4E2651`````. 231.388W/ JFT! FST3` E4E2661`````. 231.388W/ JFTFST3! E4

636nB!::! 21:! 8611!: 211! 3.1.2! 3.1.3!! FST3` F4E2641`````. 231.388W/ JFT!! FST3` F4E2651`````. 231.388W/ JFT! FST3` F4E2661`````. 231.388W/ JFTFST3! F4

636nB! 223! 234! 9711! 21411! 3.1.3! 3.1.3!! FST3` G4E2641`````. 231.388W/ JFT!! FST3` G4E2651`````. 231.388W/ JFT! FST3` G4E2661`````. 231.388W/ JFTFST3! G4
E2

636nB! 236! 249!: 711! 22611! 3.1.3! 3.1.3!! FST3` H4E2641`````. 231.388W/ JFT!! FST3` H4E2651`````. 231.388W/ JFT! FST3` H4E2661`````. 231.388W/ JFTFST3! H4

636nB! 249! 263! 21711! 23811! 3.1.3! 4.1.3!! FST3` I4E2641`````. 231.388W/ JFT!!FST3` I4E2651`````. 231.388W/ JFT! FST3` I4E2661`````. 231.388W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4F2641`````. 231.388W/ JFT!! FST3` E4F2651`````. 231.388W/ JFT! FST3` E4F2661`````. 231.388W/ JFTFST3! E4

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.3!! FST3` F4F2641`````. 231.388W/ JFT!! FST3` F4F2651`````. 231.388W/ JFT! FST3` F4F2661`````. 231.388W/ JFTFST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.3!! FST3` G4F2641`````. 231.388W/ JFT!! FST3` G4F2651`````. 231.388W/ JFT! FST3` G4F2661`````. 231.388W/ JFTFST3! G4
F2

636nB! 236! 249!: 911! 22911! 3.1.3! 4.1.3!! FST3` H4F2641`````. 231.388W/ JFT!! FST3` H4F2651`````. 231.388W/ JFT! FST3` H4F2661`````. 231.388W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4F2641`````. 231.388W/ JFT!! FST3` I4F2651`````. 231.388W/ JFT! FST3` I4F2661`````. 231.388W/ JFTFST3! I4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

QsTpnf!458.591W! Opu!EMD!Mjtufe!) Dpoubdu! Nbovgbduvsfs* 
Gps!U!Pqujpo! Bwbjmbcjmjuz!) Dpoubdu! Nbovgbduvsfs* Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

636!nB UZQJDBMUZQJDBM
TZTUFNTZTUFNUZQJDBM! JOJUJBM! 

CVH!SBUJOH JFT!GJMF!OVNCFSTJFT! GJMF!OVNCFSTXBUUBHFXBUUBHFMVNFOTJFT! GJMF!OVNCFSTQSPEVDUPQUJDBM! QIPUPNFUSJDESJWF
5111L458. 591W458. 591W231.388W458. 591W458. 591WJE! DPEF! UZQFDVSSFOU4111L5111L 4111L
6111L5111L6111L4111L6111L

636nB! 99!: 8! 7811! 9111! 3.1.3! 3.1.3!! FST3` E4B2641`````. 458.591W/ JFT!! FST3` E4B2651`````. 458.591W/ JFT! FST3` E4B2661`````. 458.591W/ JFTFST3! E4

636nB!::! 21:! 8611!: 211! 3.1.3! 4.1.3!! FST3` F4B2641`````. 458.591W/ JFT!! FST3` F4B2651`````. 458.591W/ JFT! FST3` F4B2661`````. 458.591W/ JFTFST3! F4

636nB! 223! 234! 9711! 21411! 3.1.3! 4.1.3!! FST3` G4B2641`````. 458.591W/ JFT!! FST3` G4B2651`````. 458.591W/ JFT! FST3` G4B2661`````. 458.591W/ JFT! FST3! G4
B2

636nB! 236! 249!: 711! 22611! 4.1.3! 4.1.3!! FST3` H4B2641`````. 458.591W/ JFT!! FST3` H4B2651`````. 458.591W/ JFT! FST3` H4B2661`````. 458.591W/ JFTFST3! H4

636nB! 249! 263! 21711! 23811! 4.1.3! 4.1.4!! FST3` I4B2641`````. 458.591W/ JFT!! FST3` I4B2651`````. 458.591W/ JFT! FST3` I4B2661`````. 458.591W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4C2641`````. 458.591W/ JFT!! FST3` E4C2651`````. 458.591W/ JFT! FST3` E4C2661`````. 458.591W/ JFTFST3! E4

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.2!! FST3` F4C2641`````. 458.591W/ JFT!! FST3` F4C2651`````. 458.591W/ JFT! FST3` F4C2661`````. 458.591W/ JFT! FST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.3!! FST3` G4C2641`````. 458.591W/ JFT!! FST3` G4C2651`````. 458.591W/ JFT! FST3` G4C2661`````. 458.591W/ JFTFST3! F4
C2

636nB! 236! 249!: 911! 22911! 3.1.2! 4.1.3!! FST3` H4C2641`````. 458.591W/ JFT!! FST3` H4C2651`````. 458.591W/ JFT! FST3` H4C2661`````. 458.591W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4C2641`````. 458.591W/ JFT!!FST3` I4C2651`````. 458.591W/ JFT! FST3` I4C2661`````. 458.591W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4D2641`````. 458.591W/ JFT!!FST3` E4D2651`````. 458.591W/ JFT! FST3` E4D2661`````. 458.591W/ JFTFST3! E4

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.2!! FST3` F4D2641`````. 458.591W/ JFT!! FST3` F4D2651`````. 458.591W/ JFT! FST3` F4D2661`````. 458.591W/ JFTFST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.2!! FST3` G4D2641`````. 458.591W/ JFT!! FST3` G4D2651`````. 458.591W/ JFT! FST3` G4D2661`````. 458.591W/ JFTFST3! G4
D2

636nB! 236! 249!: 911! 22911! 3.1.2! 4.1.3!! FST3` H4D2641`````. 458.591W/ JFT!!FST3` H4D2651`````. 458.591W/ JFT! FST3` H4D2661`````. 458.591W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4D2641`````. 458.591W/ JFT!! FST3` I4D2651`````. 458.591W/ JFT! FST3` I4D2661`````. 458.591W/ JFTFST3! I4

636nB! 99!: 8! 7811! 9111! 3.1.2! 3.1.2!! FST3` E4E2641`````. 458.591W/ JFT!!FST3` E4E2651`````. 458.591W/ JFT! FST3` E4E2661`````. 458.591W/ JFTFST3! E4

636nB!::! 21:! 8611!: 211! 3.1.2! 3.1.3!! FST3` F4E2641`````. 458.591W/ JFT!! FST3` F4E2651`````. 458.591W/ JFT! FST3` F4E2661`````. 458.591W/ JFT! FST3! F4

636nB! 223234! 9711! 21411! 3.1.3! 3.1.3!! FST3` G4E2641`````. 458.591W/ JFT!! FST3` G4E2651`````. 458.591W/ JFT! FST3` G4E2661`````. 458.591W/ JFT! FST3! G4
E2

636nB! 236! 249!: 711! 22611! 3.1.3! 3.1.3!! FST3` H4E2641`````. 458.591W/ JFT!! FST3` H4E2651`````. 458.591W/ JFT! FST3` H4E2661`````. 458.591W/ JFTFST3! H4

636nB249! 263! 21711! 23811! 3.1.3! 4.1.3!! FST3` I4E2641`````. 458.591W/ JFT!!FST3` I4E2651`````. 458.591W/ JFT! FST3` I4E2661`````. 458.591W/ JFTFST3! I4

636nB! 99!: 8! 7:11! 9311! 3.1.2! 3.1.2!! FST3` E4F2641`````. 231.388W/ JFT!! FST3` E4F2651`````. 231.388W/ JFT! FST3` E4F2661`````. 231.388W/ JFTFST3! E4

636nB!::! 21:! 8811!: 411! 3.1.2! 3.1.3!! FST3` F4F2641`````. 458.591W/ JFT!! FST3` F4F2651`````. 458.591W/ JFT! FST3` F4F2661`````. 458.591W/ JFTFST3! F4

636nB! 223! 234! 9911! 21711! 3.1.2! 4.1.3!! FST3` G4F2641`````. 458.591W/ JFT!! FST3` G4F2651`````. 458.591W/ JFT! FST3` G4F2661`````. 458.591W/ JFT! FST3! G4
F2

636nB! 236! 249!: 911! 229113. 1.3! 4.1.3!! FST3` H4F2641`````. 458.591W/ JFT!! FST3` H4F2651`````. 458.591W/ JFT! FST3` H4F2661`````. 458.591W/ JFTFST3! H4

636nB! 249! 263! 21911! 24111! 4.1.3! 4.1.3!! FST3` I4F2641`````. 458.591W/ JFT!! FST3` I4F2651`````. 458.591W/ JFT! FST3` I4F2661`````. 458.591W/ JFTFST3! I4

811!nB UZQJDBM
TZTUFNUZQJDBM! JOJUJBM! 

JFT!GJMF!OVNCFST JFT!GJMF! OVNCFSTJFT! GJMF! OVNCFSTXBUUBHFCVH! SBUJOHMVNFOTQSPEVDUPQUJDBM! ESJWFQIPUPNFUSJD
231.388W 231.388W 231.388W4111LJE! DPEF! DVSSFOU231. 388W4111L5111L5111LUZQF
4111L 5111L 6111L6111L'! 6111L

811nB! 224! 9211!: 811! 3.1.3! 4.1.3!! FST3` E4B2841`````. 231.388W/ JFT! FST3` E4B2851`````. 231.388W/ JFT! FST3` E4B2861`````. 231.388W/ JFT! FST3! E4

811nB! 241!: 511! 22411! 4.1.3! 4.1.3!! FST3` F4B2841`````. 231.388W/ JFT! FST3` F4B2851`````. 231.388W/ JFT! FST3` F4B2861`````. 231.388W/ JFT!! FST3! F4

811nB! 259! 21711! 23911! 4.1.3! 4.1.4!! FST3` G4B2841`````. 231.388W/ JFT! FST3` G4B2851`````. 231.388W/ JFT! FST3` G4B2861`````. 231.388W/ JFTFST3! G4B2

811nB! 283! 23111! 25311! 4.1.3! 4.1.4!! FST3` H4B2841`````. 231.388W/ JFT! FST3` H4B2851`````. 231.388W/ JFT! FST3` H4B2861`````. 231.388W/ JFTFST3! H4

811nB! 29:! 24411! 26811! 4.1.4! 4.1.4!! FST3` I4B2841`````. 231.388W/ JFT! FST3` I4B2851`````. 231.388W/ JFT! FST3` I4B2861`````. 231.388W/ JFT!! FST3! I4

811nB! 224! 9411! 21111! 3.1.2! 4.1.2!! FST3` E4C2841`````. 231.388W/ JFT! FST3` E4C2851`````. 231.388W/ JFT! FST3` E4C2861`````. 231.388W/ JFTFST3! E4

811nB! 241!: 711! 22711! 3.1.2! 4.1.3!! FST3` F4C2841`````. 231.388W/ JFT! FST3` F4C2851`````. 231.388W/ JFT! FST3` F4C2861`````. 231.388W/ JFTFST3! F4FST3 811nB241: 71122711FST3` F4C2851`````. 231.388W/ JFTF4

811nB! 259! 21:11! 24211! 4.1.3! 4.1.3!! FST3` G4C2841`````. 231.388W/ JFT! FST3` G4C2851`````. 231.388W/ JFT! FST3` G4C2861`````. 231.388W/ JFTFST3! G4C2G4C2 811nB25921: 1124211/ JFTFST3` G4C2851`````. 231.388W

811nB! 283! 23211! 25711! 4.1.3! 4.1.3!! FST3` H4C2841`````. 231.388W/ JFT! FST3` H4C2851`````. 231.388W/ JFT! FST3` H4C2861`````. 231.388W/ JFTFST3! H4

811nB! 29:! 24511! 27211! 4.1.3! 4.1.3!! FST3` I4C2841`````. 231.388W/ JFT! FST3` I4C2851`````. 231.388W/ JFT! FST3` I4C2861`````. 231.388W/ JFTFST3! I4

811nB! 224! 9411! 21111! 3.1.2! 4.1.2!! FST3` E4D2841`````. 231.388W/ JFT! FST3` E4D2851`````. 231.388W/ JFT! FST3` E4D2861`````. 231.388W/ JFTFST3! E4

811nB! 241!: 711! 22711! 3.1.2! 4.1.3!! FST3` F4D2841`````. 231.388W/ JFT! FST3` F4D2851`````. 231.388W/ JFT! FST3` F4D2861`````. 231.388W/ JFTFST3! F4

811nB! 259! 21:11! 24211! 4.1.3! 4.1.3!! FST3` G4D2841`````. 231.388W/ JFT! FST3` G4D2851`````. 231.388W/ JFT! FST3` G4D2861`````. 231.388W/ JFTFST3! G4D2

811nB! 283! 23211! 25711! 4.1.3! 4.1.3!! FST3` H4D2841`````. 231.388W/ JFT! FST3` H4D2851`````. 231.388W/ JFT! FST3` H4D2861`````. 231.388W/ JFTFST3! H4

811nB! 29:! 24511! 27211! 4.1.3! 4.1.3!! FST3` I4D2841`````. 231.388W/ JFT! FST3` I4D2851`````. 231.388W/ JFT! FST3` I4D2861`````. 231.388W/ JFT!! FST3! I4

811nB! 224! 9211!: 811! 3.1.3! 3.1.3!! FST3` E4E2841`````. 231.388W/ JFT! FST3` E4E2851`````. 231.388W/ JFT! FST3` E4E2861`````. 231.388W/ JFTFST3! E4

811nB! 241!: 511! 22411! 3.1.3! 3.1.3!! FST3` F4E2841`````. 231.388W/ JFT! FST3` F4E2851`````. 231.388W/ JFT! FST3` F4E2861`````. 231.388W/ JFTFST3! F4

811nB! 259! 21711! 23911! 3.1.3! 4.1.3!! FST3` G4E2841`````. 231.388W/ JFT! FST3` G4E2851`````. 231.388W/ JFT! FST3` G4E2861`````. 231.388W/ JFTFST3! G4E2

811nB! 283! 23111! 25311! 3.1.3! 4.1.3!! FST3` H4E2841`````. 231.388W/ JFT! FST3` H4E2851`````. 231.388W/ JFT! FST3` H4E2861`````. 231.388W/ JFTFST3! H4

811nB! 29:! 24411! 26811! 4.1.3! 4.1.3!! FST3` I4E2841`````. 231.388W/ JFT! FST3` I4E2851`````. 231.388W/ JFT! FST3` I4E2861`````. 231.388W/ JFTFST3! I4

811nB! 224! 9411! 21111! 3.1.2! 3.1.3!! FST3` E4F2841`````. 231.388W/ JFT! FST3` E4F2851`````. 231.388W/ JFT! FST3` E4F2861`````. 231.388W/ JFTFST3! E4

811nB! 241!: 711! 22711! 3.1.3! 4.1.3!! FST3` F4F2841`````. 231.388W/ JFT! FST3` F4F2851`````. 231.388W/ JFT! FST3` F4F2861`````. 231.388W/ JFTFST3! F4

811nB! 259! 21:11! 24211! 4.1.3! 4.1.3!! FST3` G4F2841`````. 231.388W/ JFT! FST3` G4F2851`````. 231.388W/ JFT! FST3` G4F2861`````. 231.388W/ JFTFST3! G4F2

811nB! 283! 23211! 25711! 4.1.3! 4.1.3!! FST3` H4F2841`````. 231.388W/ JFT! FST3` H4F2851`````. 231.388W/ JFT! FST3` H4F2861`````. 231.388W/ JFTFST3! H4

811nB! 29:! 24511! 27211! 4.1.3! 4.1.3!! FST3` I4F2841`````. 231.388W/ JFT! FST3` I4F2851`````. 231.388W/ JFT! FST3` I4F2861`````. 231.388W/ JFTFST3! I4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D Qs
458.591W! Opu!Bwbjmbcmf! jo!811nB!'! 2161nB Qspkfdufe! M81!)21L*!?!211-111!bu!Ub!36D
Gps!U!Pqujpo-! Dpoubdu! Nbovgbduvsfs Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb! 32:C!TRFUNMI28116 Page 123 of 372



AttachmentB

2161!nB UZQJDBM
UZQJDBM! JOJUJBM! TZTUFN

MVNFOTXBUUBHFQSPEVDUPQUJDBM! QIPUPNFUSJDJFT! GJMF!OVNCFSTJFT! GJMF!OVNCFSTESJWFCVH! SBUJOH JFT!GJMF!OVNCFST
UZQF231. 388W5111L231. 388W231. 388WJE! DPEF! DVSSFOU4111L 4111L5111L231. 388W

6111L5111L 6111L6111L4111L

2161nB! 28:! 21:11! 24111! 4.1.3! 4.1.4! FST3` E4B2241`````. 231.388W/ JFT! FST3` E4B2251`````. 231.388W/ JFT! FST3` E4B2261`````. 231.388W/ JFTFST3! E4

2161nB! 315! 23611! 26111! 4.1.4! 4.1.4! FST3` F4B2241`````. 231.388W/ JFT! FST3` F4B2251`````. 231.388W/ JFT! FST3` F4B2261`````. 231.388W/ JFTFST3! F4

2161nB! 343! 25211! 27:11! 4.1.4! 4.1.4! FST3` G4B2241`````. 231.388W/ JFT! FST3` G4B2251`````. 231.388W/ JFT! FST3` G4B2261`````. 231.388W/ JFT! FST3! G4B2

2161nB! 368! 26711! 29911! 4.1.4! 4.14! FST3` H4B2241`````. 231.388W/ JFT! FST3` H4B2251`````. 231.388W/ JFT! FST3` H4B2261`````. 231.388W/ JFT! FST3! H4

2161nB! 396! 28211! 31611! 4.1.4! 4.1.4! FST3` I4B2241`````. 231.388W/ JFT! FST3` I4B2251`````. 231.388W/ JFT! FST3` I4B2261`````. 231.388W/ JFTFST3! I4

2161nB! 28:! 22211! 24511! 4.1.3! 4.1.3! FST3` E4C2241`````. 231.388W/ JFT! FST3` E4C2251`````. 231.388W/ JFT! FST3` E4C2261`````. 231.388W/ JFT! FST3! E4

2161nB! 315! 23911! 26511! 4.1.3! 4.1.3! FST3` F4C2241`````. 231.388W/ JFT! FST3` F4C2251`````. 231.388W/ JFT! FST3` F4C2261`````. 231.388W/ JFT! FST3! F4

2161nB! 343! 25611! 28511! 4.1.3! 4.1.3! FST3` G4C2241`````. 231.388W/ JFT! FST3` G4C2251`````. 231.388W/ JFT! FST3` G4C2261`````. 231.388W/ JFT! FST3! G4C2

2161nB! 368! 27111! 2:311! 4.1.3! 4.1.3! FST3` H4C2241`````. 231.388W/ JFT! FST3` H4C2251`````. 231.388W/ JFT! FST3` H4C2261`````. 231.388W/ JFT! FST3! H4

2161nB! 396! 28611! 32211! 4.1.3! 4.1.4! FST3` I4C2241`````. 231.388W/ JFT! FST3` I4C2251`````. 231.388W/ JFT! FST3` I4C2261`````. 231.388W/ JFT! FST3! I4

2161nB! 28:! 22211! 24511! 4.1.3! 4.1.3! FST3` E4D2241`````. 231.388W/ JFT! FST3` E4D2251`````. 231.388W/ JFT! FST3` E4D2261`````. 231.388W/ JFTFST3! E4

2161nB! 315! 23911! 26511! 4.1.3! 4.1.3! FST3` F4D2241`````. 231.388W/ JFT! FST3` F4D2251`````. 231.388W/ JFT! FST3` F4D2261`````. 231.388W/ JFT! FST3! F4

2161nB! 343! 25611! 28511! 4.1.3! 4.1.3! FST3` G4D2241`````. 231.388W/ JFT! FST3` G4D2251`````. 231.388W/ JFT! FST3` G4D2261`````. 231.388W/ JFTFST3! G4D2

2161nB! 368! 27111! 2:311! 4.1.3! 4.1.3! FST3` H4D2241`````. 231.388W/ JFT! FST3` H4D2251`````. 231.388W/ JFT! FST3` H4D2261`````. 231.388W/ JFT! FST3! H4

2161nB! 396! 28611! 32211! 4.1.3! 4.1.3! FST3` I4D2241`````. 231.388W/ JFT! FST3` I4D2251`````. 231.388W/ JFT! FST3` I4D2261`````. 231.388W/ JFTFST3! I4

2161nB! 28:! 21:11! 24111! 3.1.3! 4.1.3! FST3` E4E2241`````. 231.388W/ JFT! FST3` E4E2251`````. 231.388W/ JFT! FST3` E4E2261`````. 231.388W/ JFT! FST3! E4

2161nB! 315! 23611! 26111! 4.1.3! 4.1.3! FST3` F4E2241`````. 231.388W/ JFT! FST3` F4E2251`````. 231.388W/ JFT! FST3` F4E2261`````. 231.388W/ JFT! FST3! F4

2161nB! 343! 25211! 27:11! 4.1.3! 4.1.3! FST3` G4E2241`````. 231.388W/ JFT! FST3` G4E2251`````. 231.388W/ JFT! FST3` G4E2261`````. 231.388W/ JFT! FST3! G4E2

2161nB! 368! 26711! 29911! 4.1.3! 4.1.3! FST3` H4E2241`````. 231.388W/ JFT! FST3` H4E2251`````. 231.388W/ JFT! FST3` H4E2261`````. 231.388W/ JFTFST3! H4

2161nB! 396! 28211! 31611! 4.1.3! 4.1.3! FST3` I4E2241`````. 231.388W/ JFT! FST3` I4E2251`````. 231.388W/ JFT! FST3` I4E2261`````. 231.388W/ JFTFST3! I4

2161nB! 28:! 22211! 24511! 4.1.3! 4.1.3! FST3` E4F2241`````. 231.388W/ JFT! FST3` E4F2251`````. 231.388W/ JFT! FST3` E4F2261`````. 231.388W/ JFTFST3! E4

2161nB! 315! 23911! 26511! 4.1.3! 4.1.3! FST3` F4F2241`````. 231.388W/ JFT! FST3` F4F2251`````. 231.388W/ JFT! FST3` F4F2261`````. 231.388W/ JFTFST3! F4

2161nB! 343! 25611! 28511! 4.1.3! 4.1.3! FST3` G4F2241`````. 231.388W/ JFT! FST3` G4F2251`````. 231.388W/ JFT! FST3` G4F2261`````. 231.388W/ JFTFST3! G4F2

2161nB! 368! 27111! 2:311! 4.1.3! 4.1.3! FST3` H4F2241`````. 231.388W/ JFT! FST3` H4F2251`````. 231.388W/ JFT! FST3` H4F2261`````. 231.388W/ JFTFST3! H4

2161nB! 396! 28611! 32211! 4.1.3! 4.1.3! FST3` I4F2241`````. 231.388W/ JFT! FST3` I4F2251`````. 231.388W/ JFT! FST3` I4F2261`````. 231.388W/ JFT! FST3! I4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

Qs458.591W! Opu!Bwbjmbcmf! jo!811nB!'! 2161nB
U!Pqujpo! Opu!Bwbjmbcmf Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

Qipupnfusjdt

JTP!QmpuQpmbs! Dvswf DV!Hsbqi
Hsje!Ejtubodf! jo!Vojut!pg!! Qpmbs! Usbdf! Wfsujdbm! boe!Ipsj{poubm! 

Npvoujoh! Ifjhiu!bu!41 Jojujbm!! Qmbof! uispvhi! Ipsj{ poubm! Bohmf! pg!! Xjeui!0!Npvoujoh! Ifjhiu
Gppudboemf! Wbmvft! bu!Hsbef Nbyjnvn! Dboemfqpxfs

FST3! 2/129839
Fyusb!Obsspx!Btznnfusjd 2 1/: 25897
I4B2*! 3

1/9
9756 TT31611!Mvnfot 1/8

6111L 5:43
1/7! ITTTFST3Ì4B2261`````.231.388W/JFT
1/63

1/5
IT

1/4
2

1/3

1/2

13451/126

FST3! 2/124694

Obsspx!Btznnfusjd! Nfejvn 1/: 221298
I4C2*! 3 1/9 TT7892

632211!Mvnfot 1/8
44:76111L ITTT 1/7! 

FST3Ì4C2261`````.231.388W/JFT
1/63

1/5

1/4 IT2
1/3

1/2

1/1123456

FST3! 2/123257

Btznnfusjd! Tipsu 1/: 2 219
I4D2* TT3 1/9

7184
32211!Mvnfot 6 1/8

6111L 41411/7! ITTT
FST3Ì4D2261`````.231.388W/JFT 1/63

1/5

1/42 IT
1/3

1/2

1/1123456

22::7 2/1
FST3! 2 1/: Btznnfusjd! Gpsxbse 9::83 TT
I4E2* 1/9

6:996 1/8331611!Mvnfot
3::: 6111L 1/7! ITTT

FST3Ì4E2261`````.231.388W/JFT 1/6

1/5

1/4
2 IT

1/3

1/2

1/1123456

2/127:33
FST3! 2 1/: 
Fyusb!Obsspx! Btznnfusjd 237933

TT1/9I4F2* 6 9572
1/8

32211!Mvnfot
5348ITTT 1/7! 6111L

FST3Ì4F2261`````.231.388W/JFT 1/6
3

1/52
1/4

IT
1/3

1/2

1/1123456
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AttachmentB

Psefsjoh!Ovncfs!Mphjd

F!!S!!!T!!!4!!!!!!!!!!! 6!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MFE!DPMPS!! PQUJDBMQIPUPNFUSJDESJWF
PQUJPOTDPMPSQSPE/! JEWPMUBHFQF! GVODUJPOUFNQDPEF! UZQFDVSSFOU

Qspevdu! Ujfs!! Fwpmwf!>!! OpofF!!!>!! 231.388+!>! 4111L 2>! Cmbdl1!>! 636nB41CMDL!!!>! Xjsfe! Ejnnjoh6EFyusb! Obsspx!! B2
4231!!>! 5111L251!>!!QF!Sfdfqubdmf3Btznnfusjd!! Fyufsobm! Cvccmf! MfwfmFHsbzHSBZ! HsbefSpbexbzS!!>!! 319!!>! 6111L361 QF!Sfdfqubdmf! 5Obsspx!!! C2 GvtjohG351! 4 Tipsujoh! DbqBtznnfusjdTff!Dibsut! 

Joufsobm! Cvccmf! MfwfmH!! TdbmbcmfT!!!>! 388! 5 QF!Sfdfqubdmf!'!! 6gps!bmm!mfwfmt Nfejvn* 
458.591+ I Uppm. Mftt!FouszM!! BOTJ! D247/ 2!QF!DpouspmBtznnfusjd!) Tipsu* D2!! Usjqmf!!! 4!!!>! 458! E! Beejujpobm! Tfdpoebsz! Tvshf!! SBOTJ! D247/ 52.8.qjo!! BBtznnfusjd!! E2Npevmf 591! 6 Qspufdujpo! EfwjdfEjnnjoh! SfdfqubdmfGpsxbse! Pqujdbm! Gvtjoh! opu!! BOTJ! D247/ 52.8.qjo!! E HF!Fofshz! Fyusfnf! Tvshf! Qspufdujpo!! U! Btznnfusjd!) Nfejvn* F2! Bttfncmz! bwbjmbcmf! xjui!! Ejnnjoh! Sfdfqubdmf!! qfs!JFFF0BOTJ! D73/52/3.3113/ 

Wpmubhf! 1 ps!I xjui!Tipsujoh! Dbq Sbujoh! 2!.!21lW06lB! Mpdbujpo!! 
Dbufhpsz!) 231! fwfout*/ 
Sbujoh! 3!.!7lW04lB! Mpdbujpo!! 
Dbufhpsz! D.Mpx!)6111! fwfout*/! 

Tqfdjbm! PqujpotYYY

636!nB UZQJDBMUZQJDBM
UZQJDBM! JOJUJBM! TZTUFNTZTUFN

JFT!GJMF! OVNCFSTJFT! GJMF!OVNCFSTJFT!GJMF!OVNCFSTMVNFOTQSPEVDUPQUJDBM! QIPUPNFUSJDXBUUBHFXBUUBHFCVH! SBUJOHESJWF
231.388W231. 388W231.388W! UZQF231. 388W458. 591WJE! DPEF! DVSSFOU4111L 4111L5111L5111L

5111L 6111L4111L6111L6111L

636nB! 262! 277! 22811! 25111! 4.1.3! 4.1.4! FST4` K4B2641`````. 231.388W/ JFT! FST4` K4B2651`````. 231.388W/ JFT! FST4` K4B2661`````. 231.388W/ JFTFST4! K4FST4K4 636nB2622772281125111FST4` K4B2651`````. 231.388W/ JFT

636nB! 281! 298! 23811! 26411! 4.1.4! 4.1.4! FST4` L4B2641`````. 231.388W/ JFT! FST4` L4B2651`````. 231.388W/ JFT! FST4` L4B2661`````. 231.388W/ JFTFST4! L4

636nB! 294! 312! 24811! 27611! 4.1.4! 4.1.4! FST4` M4B2641`````. 231.388W/ JFT! FST4` M4B2651`````. 231.388W/ JFT! FST4` M4B2661`````. 231.388W/ JFTFST4! M4B2B2

636nB! 2:7! 327! 25811! 28811! 4.1.4! 4.1.4! FST4` N4B2641`````. 231.388W/ JFT! FST4` N4B2651`````. 231.388W/ JFT! FST4` N4B2661`````. 231.388W/ JFT! FST4! N4

636nB! 31:! 341! 26811! 29:11! 4.1.4! 4.1.4! FST4` O4B2641`````. 231.388W/ JFT! FST4` O4B2651`````. 231.388W/ JFT! FST4` O4B2661`````. 231.388W/ JFTFST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4C2641`````. 231.388W/ JFT! FST4` K4C2651`````. 231.388W/ JFT! FST4` K4C2661`````. 231.388W/ JFTFST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4C2641`````. 231.388W/ JFT! FST4` L4C2651`````. 231.388W/ JFT! FST4` L4C2661`````. 231.388W/ JFT! FST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4C2641`````. 231.388W/ JFT! FST4` M4C2651`````. 231.388W/ JFT! FST4` M4C2661`````. 231.388W/ JFTFST4! M4C2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4C2641`````. 231.388W/ JFT! FST4` N4C2651`````. 231.388W/ JFT! FST4` N4C2661`````. 231.388W/ JFT! FST4! N4

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3!! FST4` O4C2641`````. 231.388W/ JFT! FST4` O4C2651`````. 231.388W/ JFT! FST4` O4C2661`````. 231.388W/ JFT! FST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4D2641`````. 231.388W/ JFT! FST4` K4D2651`````. 231.388W/ JFT! FST4` K4D2661`````. 231.388W/ JFTFST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4D2641`````. 231.388W/ JFT! FST4` L4D2651`````. 231.388W/ JFT! FST4` L4D2661`````. 231.388W/ JFTFST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4D2641`````. 231.388W/ JFT! FST4` M4D2651`````. 231.388W/ JFT! FST4` M4D2661`````. 231.388W/ JFTFST4! M4D2D2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4D2641`````. 231.388W/ JFT! FST4` N4D2651`````. 231.388W/ JFT! FST4` N4D2661`````. 231.388W/ JFT! FST4! N4FST4N4 636nB2: 73272621129211FST4` N4D2651`````. 231.388W/ JFT

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3!! FST4` O4D2641`````. 231.388W/ JFT! FST4` O4D2651`````. 231.388W/ JFT! FST4` O4D2661`````. 231.388W/ JFT! FST4! O4

636nB! 262! 277! 22811! 25111! 3.1.3! 4.1.3! FST4` K4E2641`````. 231.388W/ JFT! FST4` K4E2651`````. 231.388W/ JFT! FST4` K4E2661`````. 231.388W/ JFTFST4! K4

636nB! 281! 298! 23811! 26411! 4.1.3! 4.1.3! FST4` L4E2641`````. 231.388W/ JFT! FST4` L4E2651`````. 231.388W/ JFT! FST4` L4E2661`````. 231.388W/ JFT! FST4! L4

636nB! 294! 312! 24811! 27611! 4.1.3! 4.1.3! FST4` M4E2641`````. 231.388W/ JFT! FST4` M4E2651`````. 231.388W/ JFT! FST4` M4E2661`````. 231.388W/ JFT!! FST4! M4! E2

636nB! 2:7! 327! 25811! 28811! 4.1.3! 4.1.3! FST4` N4E2641`````. 231.388W/ JFT! FST4` N4E2651`````. 231.388W/ JFT! FST4` N4E2661`````. 231.388W/ JFT! FST4! N4

636nB! 31:! 341! 26811! 29:11! 4.1.3! 4.1.3! FST4` O4E2641`````. 231.388W/ JFT! FST4` O4E2651`````. 231.388W/ JFT! FST4` O4E2661`````. 231.388W/ JFT! FST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4F2641`````. 231.388W/ JFT! FST4` K4F2651`````. 231.388W/ JFT! FST4` K4F2661`````. 231.388W/ JFTFST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4F2641`````. 231.388W/ JFT! FST4` L4F2651`````. 231.388W/ JFT! FST4` L4F2661`````. 231.388W/ JFT!! FST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4F2641`````. 231.388W/ JFT! FST4` M4F2651`````. 231.388W/ JFT! FST4` M4F2661`````. 231.388W/ JFTFST4! M4F2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4F2641`````. 231.388W/ JFT! FST4` N4F2651`````. 231.388W/ JFT! FST4` N4F2661`````. 231.388W/ JFT! FST4! N4

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3! FST4` O4F2641`````. 231.388W/ JFT! FST4` O4F2651`````. 231.388W/ JFT! FST4` O4F2661`````. 231.388W/ JFT! FST4! O4

Mvnfo!NbjoufobodfOPUFT; 
Nby!Pqfsbujoh! Bncjfou! 61±!D

QsNby!Pqfsbujoh! Bncjfou! 56±!D!gps!458.591W
Gps!U!Pqujpo-! Dpoubdu! Nbovgbduvsfs Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

636!nB UZQJDBMUZQJDBM
UZQJDBM! JOJUJBM! TZTUFNTZTUFN

JFT!GJMF! OVNCFSTJFT! GJMF!OVNCFSTJFT!GJMF!OVNCFSTMVNFOTQIPUPNFUSJDXBUUBHFXBUUBHFQSPEVDUPQUJDBM! ESJWFCVH! SBUJOH
458.591W! 458.591W! 458.591W! 231.388W458. 591WJE! DPEF! UZQFDVSSFOU4111L 4111L5111L5111L
5111L 6111L4111L6111L6111L

636nB! 262! 277! 22811! 25111! 4.1.3! 4.1.4! FST4` K4B2641````` 458.591W/ JFT! FST4` K4B2651````` 458.591W/ JFT! FST4` K4B2661````` 458.591W/ JFTFST4! K4

636nB! 281! 298! 23811! 26411! 4.1.4! 4.1.4! FST4` L4B2641````` 458.591W/ JFT! FST4` L4B2651````` 458.591W/ JFT! FST4` L4B2661````` 458.591W/ JFTFST4! L4

636nB! 294! 312! 24811! 27611! 4.1.4! 4.1.4! FST4` M4B2641````` 458.591W/ JFT! FST4` M4B2651````` 458.591W/ JFT! FST4` M4B2661````` 458.591W/ JFTFST4! M4B2

636nB! 2:7! 327! 25811! 28811! 4.1.4! 4.1.4! FST4` N4B2641````` 458.591W/ JFT! FST4` N4B2651````` 458.591W/ JFT! FST4` N4B2661````` 458.591W/ JFT! FST4! N4

636nB! 31:! 341! 26811! 29:11! 4.1.4! 4.1.4! FST4` O4B2641````` 458.591W/ JFT! FST4` O4B2651````` 458.591W/ JFT! FST4` O4B2661````` 458.591W/ JFT!! FST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4C2641````` 458.591W/ JFT! FST4` K4C2651````` 458.591W/ JFT! FST4` K4C2661````` 458.591W/ JFT!! FST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4C2641````` 458.591W/ JFT! FST4` L4C2651````` 458.591W/ JFT! FST4` L4C2661````` 458.591W/ JFT! FST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4C2641````` 458.591W/ JFT! FST4` M4C2651````` 458.591W/ JFT! FST4` M4C2661````` 458.591W/ JFTFST4! M4C2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4C2641````` 458.591W/ JFT! FST4` N4C2651````` 458.591W/ JFT! FST4` N4C2661````` 458.591W/ JFT! FST4! N4

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3!! FST4` O4C2641````` 458.591W/ JFT! FST4` O4C2651````` 458.591W/ JFT! FST4` O4C2661````` 458.591W/ JFT! FST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4D2641````` 458.591W/ JFT! FST4` K4D2651````` 458.591W/ JFT! FST4` K4D2661````` 458.591W/ JFTFST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4D2641````` 458.591W/ JFT! FST4` L4D2651````` 458.591W/ JFT! FST4` L4D2661````` 458.591W/ JFT!! FST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4D2641````` 458.591W/ JFT! FST4` M4D2651````` 458.591W/ JFT! FST4` M4D2661````` 458.591W/ JFTFST4! M4D2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4D2641````` 458.591W/ JFT! FST4` N4D2651````` 458.591W/ JFT! FST4` N4D2661````` 458.591W/ JFT! FST4! N4

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3!! FST4` O4D2641````` 458.591W/ JFT! FST4` O4D2651````` 458.591W/ JFT! FST4` O4D2661````` 458.591W/ JFT! FST4! O4

636nB! 262! 277! 22811! 25111! 3.1.3! 4.1.3! FST4` K4E2641````` 458.591W/ JFT! FST4` K4E2651````` 458.591W/ JFT! FST4` K4E2661````` 458.591W/ JFTFST4! K4

636nB! 281! 298! 23811! 26411! 4.1.3! 4.1.3! FST4` L4E2641````` 458.591W/ JFT! FST4` L4E2651````` 458.591W/ JFT! FST4` L4E2661````` 458.591W/ JFT! FST4! L4

636nB! 294! 312! 24811! 27611! 4.1.3! 4.1.3! FST4` M4E2641````` 458.591W/ JFT! FST4` M4E2651````` 458.591W/ JFT! FST4` M4E2661````` 458.591W/ JFT!! FST4! M4! E2

636nB! 2:7! 327! 25811! 28811! 4.1.3! 4.1.3! FST4` N4E2641````` 458.591W/ JFT! FST4` N4E2651````` 458.591W/ JFT! FST4` N4E2661````` 458.591W/ JFT! FST4! N4

636nB! 31:! 341! 26811! 29:11! 4.1.3! 4.1.3! FST4` O4E2641````` 458.591W/ JFT! FST4` O4E2651````` 458.591W/ JFT! FST4` O4E2661````` 458.591W/ JFT! FST4! O4

636nB! 262! 277! 23111! 25511! 4.1.3! 4.1.3! FST4` K4F2641````` 458.591W/ JFT! FST4` K4F2651````` 458.591W/ JFT! FST4` K4F2661````` 458.591W/ JFTFST4! K4

636nB! 281! 298! 24111! 26711! 4.1.3! 4.1.3! FST4` L4F2641````` 458.591W/ JFT! FST4` L4F2651````` 458.591W/ JFT! FST4` L4F2661````` 458.591W/ JFT!! FST4! L4

636nB! 294! 312! 25111! 27:11! 4.1.3! 4.1.3! FST4` M4F2641````` 458.591W/ JFT! FST4` M4F2651````` 458.591W/ JFT! FST4` M4F2661````` 458.591W/ JFTFST4! M4F2

636nB! 2:7! 327! 26211! 29211! 4.1.3! 4.1.3! FST4` N4F2641````` 458.591W/ JFT! FST4` N4F2651````` 458.591W/ JFT! FST4` N4F2661````` 458.591W/ JFT! FST4! N4

636nB! 31:! 341! 27211! 2:511! 4.1.3! 4.1.3! FST4` O4F2641````` 458.591W/ JFT! FST4` O4F2651````` 458.591W/ JFT! FST4` O4F2661````` 458.591W/ JFT! FST4! O4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

QsNby!Pqfsbujoh! Bncjfou! 56±!D!gps!458.591W
Gps!U!Pqujpo-! Dpoubdu! Nbovgbduvsfs Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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AttachmentB

Qipupnfusjdt

JTP!QmpuQpmbs! DvswfDV! Hsbqi
Qpmbs! Usbdf! Wfsujdbm! boe!Ipsj{poubm! Hsje!Ejtubodf! jo!Vojut!pg!! 
Qmbof! uispvhi! Ipsj{ poubm! Bohmf! pg!! Npvoujoh! Ifjhiu!bu!41 Jojujbm!! Xjeui!0!Npvoujoh! Ifjhiu

Nbyjnvn! DboemfqpxfsGppudboemf! Wbmvft! bu!Hsbef

2/1291:: FST4! 
1/: Fyusb!Obsspx!Btznnfusjd! 246852

3O4B2*! 1/9
154 TT6 1/8

29:11!Mvnfot 5636
1/7! 6111L ITTT

FST4Ò4B2661`````.231.388W/JFT 1/6
3

1/5
IT

1/4
2

1/3

1/2

13451/126

2/1FST4! 23542

2Obsspx!Btznnfusjd! Nfejvn! 1/: 439
3O4C2* 1/9 TT7326
6

2:511!Mvnfot 1/8
4219

6111L ITTT 1/7! 

FST4Ò4C2661`````.231.388W/JFT 1/63

1/5

1/4 IT2
1/3

1/2

1/1123456

2/122226FST4! 
2

Btznnfusjd! Tipsu 1/: 9448

O4D2* TT1/93
6669

1/862:511!Mvnfot
6111L 388: 1/7! ITTT

FST4Ò4D2661`````.231.388W/JFT 1/63
1/5

1/42 IT
1/3

1/2

1/1123456

22116 2/1FST4! 
2 1/: Btznnfusjd! Gpsxbse 9365 TT3

O4E2* 1/9
66146 1/8329:11!Mvnfot
3862 1/7! 6111L ITTT

FST4Ò4E2661`````.231.388W/JFT 1/6

1/5

1/4
2 IT

1/3

1/2

1/1123456

2/1FST4! 26592

Btznnfusjd! Nfejvn! 1/: 2 22726
O4F2* 3 TT1/9

88546
2:511!Mvnfot 1/8

6111L 4984ITTT 1/7! 
FST4Ò4F2661`````.231.388W/JFT 1/6

3
1/5

2 1/4
IT

1/3

1/2

1/1123456
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AttachmentB

Psefsjoh!Ovncfs!Mphjd

F!!S!!!T!!!5!!!!!!! 6!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

MFE!DPMPS!! PQUJDBMQIPUPNFUSJDESJWF
PQUJPOTDPMPSQSPE/! JEWPMUBHFQF! GVODUJPOUFNQDPEF! UZQFDVSSFOU

Qspevdu! Ujfs!! Fwpmwf!!>! Xjsfe! EjnnjohF!!!>!! 231.388+!>! 636nB!>! 4111L>! Cmbdl E1641!>!!Opof CMDL! 2Fyusb! Obsspx!! B2
4231!!>! 5111L251 QF!Sfdfqubdmf3Btznnfusjd!! Fyufsobm! Cvccmf! MfwfmFHsbzHSBZ! HsbefSpbexbzS!!>!! 319!!>! 6111L361 QF!Sfdfqubdmf! 5Obsspx!!! C2 GvtjohG351! 4 Tipsujoh! DbqBtznnfusjdTff!Dibsut! 

Joufsobm! Cvccmf! MfwfmH!! TdbmbcmfT!!!>! 388! 5 QF!Sfdfqubdmf!'!! 6Nfejvn* gps!bmm!mfwfmt
458.591+ I Uppm. Mftt!FouszM!! BOTJ! D247/ 2!QF!DpouspmBtznnfusjd!) Tipsu* D2!! Rvbe!! 5!!>! 458! E! Beejujpobm! Tfdpoebsz! Tvshf!! SBOTJ! D247/ 52.8.qjo!! BBtznnfusjd!! E2Npevmf 591! 6 Qspufdujpo! EfwjdfEjnnjoh! SfdfqubdmfGpsxbse! Pqujdbm! Gvtjoh! opu!! HF!Fofshz! Fyusfnf! Tvshf! Qspufdujpo!! U! BOTJ! D247/ 52.8.qjo!! EBtznnfusjd!) Nfejvn* F2! Bttfncmz bwbjmbcmf! xjui!! Ejnnjoh! Sfdfqubdmf!! qfs!JFFF0BOTJ! D73/52/3.3113/ 

Wpmubhf! 1 ps!I xjui!Tipsujoh! Dbq Sbujoh! 2!.!21lW06lB! Mpdbujpo!! 
Dbufhpsz!) 231! fwfout*/ 
Sbujoh! 3!.!7lW04lB! Mpdbujpo!! 
Dbufhpsz! D.Mpx!)6111! fwfout*/! 

Tqfdjbm! PqujpotYYY

636!nB UZQJDBMUZQJDBM
UZQJDBM! JOJUJBM! TZTUFNTZTUFN

JFT!GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT!GJMF!OVNCFSTMVNFOTXBUUBHFXBUUBHFQSPEVDUPQUJDBM! QIPUPNFUSJDESJWFCVH! SBUJOH
231.388W231. 388W231.388W231.388W458. 591WJE! DPEF! UZQFDVSSFOU4111L5111L 4111L5111L
5111L6111L4111L6111L 6111L

636nB! 333! 355! 27811! 31211! 4.1.4! 4.1.4! FST5` Q4B2641`````. 231.388W/ JFT! FST5` Q4B2651`````. 231.388W/ JFT! FST5` Q4B2661`````. 231.388W/ JFT! FST5! Q4

636nB! 345! 368! 28811! 32411! 4.1.4! 4.1.4! FST5` R4B2641`````. 231.388W/ JFT! FST5` R4B2651`````. 231.388W/ JFT! FST5` R4B2661`````. 231.388W/ JFT! FST5! R4

636nB! 358! 383! 29811! 33611! 4.1.4! 5.1.4! FST5` S4B2641`````. 231.388W/ JFT! FST5` S4B2651`````. 231.388W/ JFT! FST5` S4B2661`````. 231.388W/ JFT! FST5! S4B2

636nB! 371! 397! 2:811! 34811! 4.1.4! 5.1.4! FST5` T4B2641`````. 231.388W/ JFT! FST5` T4B2651`````. 231.388W/ JFT! FST5` T4B2661`````. 231.388W/ JFT! FST5! T4

636nB! 385! 412! 31811! 35911! 4.1.4! 5.1.4! FST5` U4B2641`````. 231.388W/ JFT! FST5` U4B2651`````. 231.388W/ JFT! FST5` U4B2661`````. 231.388W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4C2641`````. 231.388W/ JFT! FST5` Q4C2651`````. 231.388W/ JFT! FST5` Q4C2661`````. 231.388W/ JFT! FST5! Q4

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.4! FST5` R4C2641`````. 231.388W/ JFT! FST5` R4C2651`````. 231.388W/ JFT! FST5` R4C2661`````. 231.388W/ JFTFST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.4! FST5` S4C2641`````. 231.388W/ JFT! FST5` S4C2651`````. 231.388W/ JFT! FST5` S4C2661`````. 231.388W/ JFT! FST5! S4C2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.4! FST5` T4C2641`````. 231.388W/ JFT! FST5` T4C2651`````. 231.388W/ JFT! FST5` T4C2661`````. 231.388W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.4! 5.1.4! FST5` U4C2641`````. 231.388W/ JFT! FST5` U4C2651`````. 231.388W/ JFT! FST5` U4C2661`````. 231.388W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4D2641`````. 231.388W/ JFT! FST5` Q4D2651`````. 231.388W/ JFT! FST5` Q4D2661`````. 231.388W/ JFT! FST5! Q4FST5Q4 636nB3333552831131711FST5` Q4D2651`````. 231.388W/ JFT

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.3! FST5` R4D2641`````. 231.388W/ JFT! FST5` R4D2651`````. 231.388W/ JFT! FST5` R4D2661`````. 231.388W/ JFT! FST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.3! FST5` S4D2641`````. 231.388W/ JFT! FST5` S4D2651`````. 231.388W/ JFT! FST5` S4D2661`````. 231.388W/ JFT! FST5! S4D2D2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.3! FST5` T4D2641`````. 231.388W/ JFT! FST5` T4D2651`````. 231.388W/ JFT! FST5` T4D2661`````. 231.388W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.3! 5.1.4! FST5` U4D2641`````. 231.388W/ JFT! FST5` U4D2651`````. 231.388W/ JFT! FST5` U4D2661`````. 231.388W/ JFTFST5! U4FST5U4 636nB3854123231136511FST5` U4D2651`````. 231.388W/ JFT

636nB! 333! 355! 27811! 31211! 4.1.3! 4.1.3! FST5` Q4E2641`````. 231.388W/ JFT! FST5` Q4E2651`````. 231.388W/ JFT! FST5` Q4E2661`````. 231.388W/ JFT! FST5! Q4

636nB! 345! 368! 28811! 32411! 4.1.3! 4.1.3! FST5` R4E2641`````. 231.388W/ JFT! FST5` R4E2651`````. 231.388W/ JFT! FST5` R4E2661`````. 231.388W/ JFT! FST5! R4

636nB! 358! 383! 29811! 33611! 4.1.3! 4.1.4! FST5` S4E2641`````. 231.388W/ JFT! FST5` S4E2651`````. 231.388W/ JFT! FST5` S4E2661`````. 231.388W/ JFT! FST5! S4E2

636nB! 371! 397! 2:811! 34811! 4.1.3! 4.1.4! FST5` T4E2641`````. 231.388W/ JFT! FST5` T4E2651`````. 231.388W/ JFT! FST5` T4E2661`````. 231.388W/ JFTFST5! T4

636nB! 385! 412! 31811! 35911! 4.1.3! 4.1.4! FST5` U4E2641`````. 231.388W/ JFT! FST5` U4E2651`````. 231.388W/ JFT! FST5` U4E2661`````. 231.388W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4F2641`````. 231.388W/ JFT! FST5` Q4F2651`````. 231.388W/ JFT! FST5` Q4F2661`````. 231.388W/ JFT! FST5! Q4

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.3! FST5` R4F2641`````. 231.388W/ JFT! FST5` R4F2651`````. 231.388W/ JFT! FST5` R4F2661`````. 231.388W/ JFT! FST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.4! FST5` S4F2641`````. 231.388W/ JFT! FST5` S4F2651`````. 231.388W/ JFT! FST5` S4F2661`````. 231.388W/ JFT! FST5! S4F2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.4! FST5` T4F2641`````. 231.388W/ JFT! FST5` T4F2651`````. 231.388W/ JFT! FST5` T4F2661`````. 231.388W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.3! 5.1.4! FST5` U4F2641`````. 231.388W/ JFT! FST5` U4F2651`````. 231.388W/ JFT! FST5` U4F2661`````. 231.388W/ JFT! FST5! U4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

QsNby!Pqfsbujoh! Bncjfou! 51±!D!gps!458.591W
Gps!U!Pqujpo-! Dpoubdu! Nbovgbduvsfs Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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636!nB UZQJDBMUZQJDBM
UZQJDBM! JOJUJBM! TZTUFNTZTUFN

JFT!GJMF!OVNCFSTJFT! GJMF!OVNCFSTJFT!GJMF!OVNCFSTMVNFOTXBUUBHFXBUUBHFQSPEVDUPQUJDBM! QIPUPNFUSJDESJWFCVH! SBUJOH
458.591W458. 591W458.591W231.388W458. 591WJE! DPEF! UZQFDVSSFOU4111L5111L 4111L5111L
5111L6111L4111L6111L 6111L

636nB! 333! 355! 27811! 31211! 4.1.4! 4.1.4! FST5` Q4B2641`````. 458.591W/ JFT! FST5` Q4B2651`````. 458.591W/ JFT! FST5` Q4B2661`````. 458.591W/ JFT! FST5! Q4

636nB! 345! 368! 28811! 32411! 4.1.4! 4.1.4! FST5` R4B2641`````. 458.591W/ JFT! FST5` R4B2651`````. 458.591W/ JFT! FST5` R4B2661`````. 458.591W/ JFT! FST5! R4

636nB! 358! 383! 29811! 33611! 4.1.4! 5.1.4! FST5` S4B2641`````. 458.591W/ JFT! FST5` S4B2651`````. 458.591W/ JFT! FST5` S4B2661`````. 458.591W/ JFT! FST5! S4B2

636nB! 371! 397! 2:811! 34811! 4.1.4! 5.1.4! FST5` T4B2641`````. 458.591W/ JFT! FST5` T4B2651`````. 458.591W/ JFT! FST5` T4B2661`````. 458.591W/ JFT! FST5! T4

636nB! 385! 412! 31811! 35911! 4.1.4! 5.1.4! FST5` U4B2641`````. 458.591W/ JFT! FST5` U4B2651`````. 458.591W/ JFT! FST5` U4B2661`````. 458.591W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4C2641`````. 458.591W/ JFT! FST5` Q4C2651`````. 458.591W/ JFT! FST5` Q4C2661`````. 458.591W/ JFT! FST5! Q4

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.4! FST5` R4C2641`````. 458.591W/ JFT! FST5` R4C2651`````. 458.591W/ JFT! FST5` R4C2661`````. 458.591W/ JFTFST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.4! FST5` S4C2641`````. 458.591W/ JFT! FST5` S4C2651`````. 458.591W/ JFT! FST5` S4C2661`````. 458.591W/ JFT! FST5! S4C2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.4! FST5` T4C2641`````. 458.591W/ JFT! FST5` T4C2651`````. 458.591W/ JFT! FST5` T4C2661`````. 458.591W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.4! 5.1.4! FST5` U4C2641`````. 458.591W/ JFT! FST5` U4C2651`````. 458.591W/ JFT! FST5` U4C2661`````. 458.591W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4D2641`````. 458.591W/ JFT! FST5` Q4D2651`````. 458.591W/ JFT! FST5` Q4D2661`````. 458.591W/ JFT! FST5! Q4

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.3! FST5` R4D2641`````. 458.591W/ JFT! FST5` R4D2651`````. 458.591W/ JFT! FST5` R4D2661`````. 458.591W/ JFT! FST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.3! FST5` S4D2641`````. 458.591W/ JFT! FST5` S4D2651`````. 458.591W/ JFT! FST5` S4D2661`````. 458.591W/ JFT! FST5! S4D2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.3! FST5` T4D2641`````. 458.591W/ JFT! FST5` T4D2651`````. 458.591W/ JFT! FST5` T4D2661`````. 458.591W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.3! 5.1.4! FST5` U4D2641`````. 458.591W/ JFT! FST5` U4D2651`````. 458.591W/ JFT! FST5` U4D2661`````. 458.591W/ JFTFST5! U4

636nB! 333! 355! 27811! 31211! 4.1.3! 4.1.3! FST5` Q4E2641`````. 458.591W/ JFT! FST5` Q4E2651`````. 458.591W/ JFT! FST5` Q4E2661`````. 458.591W/ JFT! FST5! Q4

636nB! 345! 368! 28811! 32411! 4.1.3! 4.1.3! FST5` R4E2641`````. 458.591W/ JFT! FST5` R4E2651`````. 458.591W/ JFT! FST5` R4E2661`````. 458.591W/ JFT! FST5! R4

636nB! 358! 383! 29811! 33611! 4.1.3! 4.1.4! FST5` S4E2641`````. 458.591W/ JFT! FST5` S4E2651`````. 458.591W/ JFT! FST5` S4E2661`````. 458.591W/ JFT! FST5! S4E2

636nB! 371! 397! 2:811! 34811! 4.1.3! 4.1.4! FST5` T4E2641`````. 458.591W/ JFT! FST5` T4E2651`````. 458.591W/ JFT! FST5` T4E2661`````. 458.591W/ JFTFST5! T4

636nB! 385! 412! 31811! 35911! 4.1.3! 4.1.4! FST5` U4E2641`````. 458.591W/ JFT! FST5` U4E2651`````. 458.591W/ JFT! FST5` U4E2661`````. 458.591W/ JFT! FST5! U4

636nB! 333! 355! 28311! 31711! 4.1.3! 4.1.3! FST5` Q4F2641`````. 458.591W/ JFT! FST5` Q4F2651`````. 458.591W/ JFT! FST5` Q4F2661`````. 458.591W/ JFT! FST5! Q4

636nB! 345! 368! 29311! 32911! 4.1.3! 4.1.3! FST5` R4F2641`````. 458.591W/ JFT! FST5` R4F2651`````. 458.591W/ JFT! FST5` R4F2661`````. 458.591W/ JFT! FST5! R4

636nB! 358! 383! 2:311! 34111! 4.1.3! 4.1.4! FST5` S4F2641`````. 458.591W/ JFT! FST5` S4F2651`````. 458.591W/ JFT! FST5` S4F2661`````. 458.591W/ JFT! FST5! S4F2

636nB! 371! 397! 31311! 35411! 4.1.3! 4.1.4! FST5` T4F2641`````. 458.591W/ JFT! FST5` T4F2651`````. 458.591W/ JFT! FST5` T4F2661`````. 458.591W/ JFT! FST5! T4

636nB! 385! 412! 32311! 36511! 4.1.3! 5.1.4! FST5` U4F2641`````. 458.591W/ JFT! FST5` U4F2651`````. 458.591W/ JFT! FST5` U4F2661`````. 458.591W/ JFT! FST5! U4

OPUFT; Mvnfo!Nbjoufobodf
Nby!Pqfsbujoh! Bncjfou! 61±!D

QsNby!Pqfsbujoh! Bncjfou! 51±!D!gps!458.591W
Gps!U!Pqujpo-! Dpoubdu! Nbovgbduvsfs Qspkfdufe!M81!)21L*!?!211-111!bu!Ub!36D

Cbtfe!po!21-111i!MN.91!ebub!gps!Ojdijb!32:C!TRFUNMI28116
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Qipupnfusjdt
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32/4!jo/ 
653!nn^ 

Qspevdu!Ejnfotjpot

25/6!jo/ 
479!nn^ 

Hsbef!Dpcsbifbe!) FST2* 

Bekvtubcmf!gps!2.205!up!3!jo/!npvoujoh!qjqf
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53!up!71!nn!PE^ 
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22/9!jo/!S
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32/4!jo/ 25/6!jo/ 
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2/771!up!3/486!jodi!PE* 
53!up!71!nn!PE^ 

8/1!jo/ 6/5!jo/ 5/6!jo/ 288nn^ 247!nn^ 225!nn^ 

22/9!jo/!S
411!nn!S^ 

25/6!jo/ 36/:!jo/ 
479!nn^ 76:!nn^ 
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Dpoubdu!nbovgbduvs

Fggfdujwf!Qspkfdufe!Bsfb!)FQB*;!!1/8!tr/!gu/!nby!)1/176!tr/!n*! 
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Qspevdu!Ejnfotjpot
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uif!Hfofsbm!Fmfdusjd!Dpnqboz/! ª!3126!

HF/ PMQ4178!)Sfw!

Page 133 of 372



AttachmentB

VillageofMount Prospect

StreetLighting Capital Program

Corridor Lighting Evaluation

AppendixB – PhotometricResults

AppendixB-1

6/20/2016
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6/20/2016

AttachmentB min

1.75 3.63E 4.0avg

ESidewalk Area
Illuminance

Vmin
0.200.200.1

E
150' 25' 12' 6' 8'0' 

Note: Sidewalk Area values outofspec will improve for90% spacing. Final values should becalculated during design. Havg
0.35 0.660.4

E

N:\\PROJ\\0020460.00\\0020460.03\\Lighting_Evaluation\\Photometrics\\ 0020460.03-Luminare_Photometric_Results_Summary.xls: Section01avg

0.370.240.4Lv
L LP SW

Light PoleSetBack SBLUMINAIREPERFORMANCESUMMARY Sidewalk SetBack SBmin SW

5.413.57L 8.0 DESIGN PARAMETERSSidewalk Width WmaxLuminance Mounting Height
L

min
Mast ArmSpacing2.452.07L 4.0avg

24' Section L

avg 0.540.580.4
LVillage ofMount Prospect - Corridor Lighting Evaluation

Single Sided5571/8200Collector
24' 12' Low 0.7 2

American Electric
IESRecommended Levels

GELighting

Pedestrian Conflict Classification: 

ers2_d3c1540-120-277v_tcm201RATB0_20BLEDE70_XXXXX_R2
IESRoadway Classification: Roadway Width WNumber ofLanesL

Combined LLFLamp lumensLane Width W
JoeVondra

6/6/2016
Layout

Manufacturer:Manufacturer: 

Designer: Curve #: Curve #: Project: 
Date: 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB0 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 24ft
Lanes InDirection OfTravel: 1 InOpposite Direction: 1
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB0_20BLEDE70_XXXXX_R2
Description: ATB0 20BLEDE70 XXXXX R2
File Name: ATB0_20BLEDE70_XXXXX_R2.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 5571
Luminaire Watts: 48
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 8.392ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 135

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB0_20BLEDE70_XXXX...- 405-6259000
ATB0_20BLEDE70_XXXX...- 270-6259000
ATB0_20BLEDE70_XXXX...- 135-6259000
ATB0_20BLEDE70_XXXX... 0-6259000
ATB0_20BLEDE70_XXXX... 135-6259000
ATB0_20BLEDE70_XXXX... 270-6259000
ATB0_20BLEDE70_XXXX... 405-6259000

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ATB0_20BLEDE70_XXXX... 540-6259000

Total Number of locations: 8

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 24ft
Lanes InDirection OfTravel: 1 InOpposite Direction: 1
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers2_d3c1540-120-277v_tcm201- 
Description: ERS2_D3C1540_____-120-277V
File Name: ers2_d3c1540-120-277v_tcm201-95179.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 8200
Luminaire Watts: 88
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 8.607ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 150

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers2_d3c1540-120-27...- 300-6259000
ers2_d3c1540-120-27...- 150-6259000
ers2_d3c1540-120-27...0-6259000
ers2_d3c1540-120-27...150-6259000
ers2_d3c1540-120-27...300-6259000
ers2_d3c1540-120-27...450-6259000

Total Number of locations: 6

9
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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6/20/2016

AttachmentB min

E 4.04.14.0avg

ESidewalk Area
Illuminance

Vmin
0.100.100.1

E
235' 35'12' 12' 6' 0' 

Note: Sidewalk Area values outofspec will improve for90% spacing. Final values should becalculated during design. Havg
0.410.40.4

E

N:\\PROJ\\0020460.00\\0020460.03\\Lighting_Evaluation\\Photometrics\\ 0020460.03-Luminare_Photometric_Results_Summary.xls: Section02avg

0.360.260.4Lv
L LP SW

Light PoleSetBack SBLUMINAIREPERFORMANCESUMMARY Sidewalk SetBack SBmin SW

7.715.63L 8.0 DESIGN PARAMETERSSidewalk Width WmaxLuminance Mounting Height
L

min
Mast ArmSpacing2.63L 4.0 3avg

44' Section L

avg 0.420.420.4
LVillage ofMount Prospect - Corridor Lighting Evaluation

15519/16100 Single SidedCollector
44' 11' Low 0.7 4

American Electric
IESRecommended Levels

GELighting

Pedestrian Conflict Classification: 

ers2_h3c1740-120-277v_tcm201RATB2_40BLEDE10_XXXXX_R3
IESRoadway Classification: Roadway Width WNumber ofLanesL

Combined LLFLamp lumensLane Width W
JoeVondra

6/6/2016
Layout

Manufacturer:Manufacturer: 

Designer: Curve #: Curve #: Project: 
Date: 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 44ft
Lanes InDirection OfTravel: 2 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_40BLEDE10_XXXXX_R3
Description: ATB2 40BLEDE10 XXXXX R3
File Name: ATB2_40BLEDE10_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 15519
Luminaire Watts: 138
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 235

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_40BLEDE10_XXXX... 705-6359000
ATB2_40BLEDE10_XXXX... 470-6359000
ATB2_40BLEDE10_XXXX... 235-6359000
ATB2_40BLEDE10_XXXX... 0-6359000
ATB2_40BLEDE10_XXXX...- 235-6359000
ATB2_40BLEDE10_XXXX...- 470-6359000

Total Number of locations: 6

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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.370.440.540.680.860.991.010.86

0
.360.410.480.630.831.021.080.90

0
.310.350.440.570.760.991.050.86
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0
.951.241.381.431.411.421.371.18

0
.921.101.171.201.151.080.950.85

0
.720.780.830.860.850.790.680.62

0
.520.550.570.580.590.540.470.42
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.370.380.390.390.390.350.310.27

0
.260.260.260.260.260.240.210.18

0
.180.180.180.180.180.160.140.12
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RoadwayOptimizer - Layout2

General: 

GE ERS2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 44ft
Lanes InDirection OfTravel: 2 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers2_g3c1740-120-277v_tcm201- 
Description: ERS2_G3C1740_____-120-277V
File Name: ers2_g3c1740-120-277v_tcm201-95332.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 14600
Luminaire Watts: 172
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 8.607ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 235

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers2_g3c1740-120-27...705-6359000
ers2_g3c1740-120-27...470-6359000
ers2_g3c1740-120-27...235-6359000
ers2_g3c1740-120-27...0-6359000
ers2_g3c1740-120-27...- 235-6359000
ers2_g3c1740-120-27...- 470-6359000

Total Number of locations: 6

8
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0
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0
.310.460.650.730.780.870.840.81

0
.340.480.640.690.770.830.900.87

0
.330.430.530.600.710.820.900.90

0
.280.360.480.580.660.770.890.90

0
.230.300.380.450.550.690.790.79

0
.220.270.340.390.470.590.680.72

0
.200.260.310.360.450.580.670.66

0
.180.230.280.350.420.490.560.57

0
.170.220.260.300.350.370.450.46

0
.170.210.230.250.280.270.340.33

0
.160.190.200.220.220.220.250.25

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t2

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.160.170.190.200.190.190.200.20

0
.160.180.210.210.190.200.200.20

0
.200.230.270.280.270.270.260.24

B
ackground

Lum
inance (C

d
/S

qM
) 

R
oadO

pt_1
_V

is
_L

e
v
e

l_B
kg

d
_Lum

Avg/MinRatio = 2.63Max/MinRatio = 5.63Max/AvgRatio = 2.14

Average = 0.42Maximum = 0.90Minimum = 0.16

Page 165 of 372



1
3

AttachmentB

0
.020.020.020.010.010.010.010.01

0
.040.030.030.020.020.020.020.01

0
.060.050.040.040.030.030.020.02

0
.110.090.070.060.040.040.030.03

0
.170.150.120.100.070.060.050.04

0
.240.230.210.160.120.090.080.07

0
.340.320.290.250.200.150.130.11

0
.440.470.430.390.320.250.220.18

0
.520.580.610.570.500.400.330.29

0
.570.680.720.710.680.560.470.39

0
.630.750.820.780.760.700.600.53

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t2

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.730.870.980.990.890.870.740.68

0
.911.091.271.331.271.231.120.98

1
.091.351.591.631.611.561.491.39

R
oadO

pt_1
_V

is
_L

e
v
e

l_T
a

rg
e

t_Lum

0
.961.281.571.581.591.611.651.56

T
a

rg
e

tLum
inance (C

d
/S

qM
) 

0
.380.560.720.760.790.870.880.84

M
a

x/A
vg

R
a
tio

 =
 3
.1

7
M

a
x/M

in
R

a
tio

 =
 1
6
5

A
vg

/M
in

R
a
tio

 =
 5
2

Average = 0.52Maximum = 1.65Minimum = 0.01

Page 166 of 372



1
4

AttachmentB

0
.030.040.050.070.080.080.080.07

0
.030.040.060.080.080.090.080.07

0
.040.050.080.090.100.100.090.08

0
.040.060.090.110.110.110.090.08

0
.050.070.090.100.100.090.080.07

0
.050.070.080.080.080.060.060.05

0
.050.060.060.060.060.040.040.04

0
.040.050.050.040.040.030.030.03

0
.030.030.030.030.030.020.020.02

0
.020.020.020.020.020.020.020.02

0
.020.010.010.010.010.010.010.01

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t2

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.010.010.010.010.010.010.010.01

0
.000.000.000.000.000.000.000.00

T
h

re
sh

o
ld

In
cre

m
e

n
t (T

I) =
 14

.3
1

0
.000.000.000.000.000.000.000.00

V
e
ilin

g
Lum

inance (C
d
/S

qM
) 

0
.010.020.020.030.030.030.030.03

0
.020.030.040.050.060.060.060.06

Avg/MinRatio = N.A.Max/MinRatio = N.A.M
a

x/A
vg

R
a
tio

 =
 2
.7

5
R

o
a
d
O

p
t
_1

_V
e
i
l
_L

u
m

M
a
x
L
v
R

a
t
i
o
 
=

 0
.2

6

Average = 0.04Maximum = 0.11Minimum = 0.00

Page 167 of 372



AttachmentB

1
5

R
oadw

ay
O

p
tim

iz
e

r - 
L
a
yo

u
tC

om
parison

RoadwayStandardIESRP-8-14-IDOTIESRP-8-14-IDOT(e
n
tire

ro
a
d
w

a
y)(e

n
tire

ro
a
d
w

a
y) 

0
_X

X
X

X
X

_R
3
2
0
-2

7
7

v
_tc

m
2
0
1
- 

A
T

B
2
_4

0
B

L
E

D
E

1
e

rs2
_g

3
c
1
7
4
0
-1

G
E

E
R

S
2LE

D
1
R

N
S

1
R

N
S

E
le

c
tric

A
T

B
2
L
u
m

in
a
ire

L
a

y
o

u
t2

B
o

tto
m

R
ig

h
t

0
.0

7
N

.A
.

Average0.420.42Maximum1.080.90Minimum0.140.16Avg/MinRatio3.002.63Max/MinRatio7.715.63Max/AvgRatio2.572.14Average0.570.67Maximum1.432.40Minimum0.080.08
2

3
5

R
3

4
4

3
5

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

2
2

6
0

0
0

LE
D

L
u
m

in
a
ire

Layout1American
B

o
tto

m
R

ig
h
t

0
.0

7
N

.A
. 

2
3

5
R

3
4

4
3

5
2NumberLanesOpposite26+-Orient - Row1000

1
_Lum

inance (C
d
/S

qM
) 

A
c
tu

a
lQ

0
V

a
lu

e
S

e
tb

a
ck - R

ow
1
S

p
a
cin

g
 - R

ow
1

L
a
b
e
l - R

ow
1

M
edianW

idthNum
berLanesD

riversS
ideT

ilt - Row1S
pin - Row11_Illu

m
 (F

c) 
D

e
s
c
rip

tio
n

L
a

y
o

u
tT

y
p
e

R
o
a
d

W
id

th
M

H
 - R

o
w
1

C
a

lc
A

re
a

R
-T

a
b
le

Page 168 of 372



AttachmentB

1
6

R
oadw

ay
O

p
tim

iz
e
r - 

L
a
y
o
u
tC

om
parison - 

C
o
n
t. 

L
a

y
o

u
t2

3
0
.0

0
A

v
g
/M

in
R

a
tio

5
1
.0

0
5
2
.0

0
T

h
r
e
s
h
o
ld

I
n

c
r
.
 
(T

I
)1

9
.5

2
1
4
.3

1
8.383.58STV4.223.79Average0.420.42Maximum1.080.90Minimum0.140.16Avg/MinRatio3.002.63Max/MinRatio7.715.63Max/AvgRatio2.572.14Average0.510.52Maximum1.581.65Minimum0.010.01Max/AvgRatio3.13.17Average0.050.04Maximum0.150.11Minimum0.010.00Avg/MinRatio5.00N.A.Max/MinRatio15.00N.A

.M
a

x
/A

v
g

R
a

tio
3

2
.7

5
M

a
xL

V
R

atio0.3
6
0
.

2
6

M
a

x
/M

i
n

Ratio158165A
G

i3
2
/R

o
a

d
w

a
y

O
p
tim

iz
e
r - Copyright1

9
9
9
-2016b

y
L

ig
h

tin
g

Analysts, 

I
n

c
.
 

Layout
1
1

_V
is

_L
e
v
e
l_Target_Lum

 (C
d
/

SqM
) 1

7
.8

8
1

_V
is

_L
e

v
e

l_B
kgd_

Lum
 (C

d
/

SqM) 7
.132.

511
_V

e
il_Lum

 (C
d
/

SqM) Avg/M
in

RatioMax/M
in

RatioMax/Avg
Ratio1

_V
is

_

Page 169 of 372



6
/2

0
/2

0
1
6

AttachmentB
m

in

1
.7

3
2

.0
3

E
4
.0

a
v
g

E
S

idew
alk

A
rea

Illum
inance
V

m
in

0
.4

0
0

.3
0

0
.1

E
1
9
5
' 

3
5

'1
2

'
1
2
' 

6
'

0
' 

N
ote: S

idew
alk

A
rea

values
outo

fspec
w

illim
prove

fo
r9

0
%

 spacing. F
inalvalues

should
b

e
calculated

during
design. 

H
a
v
g

0
.6

9
0

.6
1

0
.4

E

N
:\\PR

O
J\\0020460.00\\0020460.03\\Lighting_Evaluation\\Photom

etrics\\0020460.03-Lum
inare_Photom

etric_R
esults_Sum

m
ary.xls: Section03

a
v
g

0
.2

9
0

.2
1

0
.3

LvL
L
P

S
W

LightP
ole

S
etB

ack
S

B
LU

M
IN

A
IR

E
P

E
R

FO
R

M
A

N
C

E
S

U
M

M
A

R
Y

S
idew

alk
S

etB
ack

S
B

m
in

S
W

4
.6

2
3

.8
3

L
6
.0

D
E

S
IG

N
P

A
R

A
M

E
T

E
R

S
S

idew
alk

W
idth

W
m

a
x

Lum
inance

M
ounting

H
eight

L
m

in
M

astA
rm

3
.6

=5
S

pacing
2
.1

2
2
.1

4
La

v
g

4
4
' S

e
ctio

n
L

a
v
g

0
.7

2
0

.7
5

0
.6

L
V

illage
o
fM

ountP
rospect - C

orridorLighting
E

valuation

22126/21800
S

ingle
S

ided
M

a
jo

r
4

4
'

1
1
' 

L
o

w
0
.7

4

A
m

erican
E

lectric
IE

S
R

ecom
m

ended
Levels

G
E

Lighting

P
edestrian

C
o
n
flictC

lassification: 

ers4_p3c1540-120-277v_tcm
201 R

A
T

B
2_80B

LE
D

E
70_

X
X

X
X

X
_R

3
IE

S
R

oadw
ay

C
lassification: 

R
oadw

ay
W

idth
W

N
um

bero
fLanes

L
C

om
bined

LLF
Lam

p
lum

ensLane
W

idth
W

Jo
e

V
ondra

6
/6

/2016
L

a
yo

u
t

M
anufacturer:M

anufacturer: 

D
e

sig
n

e
r: 

C
u
rv

e
 #

:
C

u
rve

 #
: 

P
ro

je
ct: 

D
a

te
: 

Page 170 of 372



AttachmentB

RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 44ft
Lanes InDirection OfTravel: 2 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_80BLEDE70_XXXXX_R3
Description: ATB2 80BLEDE70 XXXXX R3
File Name: ATB2_80BLEDE70_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 22126
Luminaire Watts: 180
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 195

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_80BLEDE70_XXXX... 780-6359000
ATB2_80BLEDE70_XXXX... 585-6359000
ATB2_80BLEDE70_XXXX... 390-6359000
ATB2_80BLEDE70_XXXX... 195-6359000
ATB2_80BLEDE70_XXXX... 0-6359000
ATB2_80BLEDE70_XXXX...- 195-6359000
ATB2_80BLEDE70_XXXX...- 390-6359000

1
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AttachmentB

RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

Total Number of locations: 7

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 44ft
Lanes InDirection OfTravel: 2 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers4_p3c1540-120-277v_tcm201- 
Description: ERS4_P3C1540_____-120-277V
File Name: ers4_p3c1540-120-277v_tcm201-95629.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 20600
Luminaire Watts: 222
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 195

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers4_p3c1540-120-27...780-6359000
ers4_p3c1540-120-27...585-6359000
ers4_p3c1540-120-27...390-6359000
ers4_p3c1540-120-27...195-6359000
ers4_p3c1540-120-27...0-6359000
ers4_p3c1540-120-27...- 195-6359000
ers4_p3c1540-120-27...- 390-6359000

9
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

Total Number of locations: 7

10
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_80BLEDE70_XXXXX_R3
Description: ATB2 80BLEDE70 XXXXX R3
File Name: ATB2_80BLEDE70_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 22126
Luminaire Watts: 180
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 250

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_80BLEDE70_XXXX...- 500-6409000
ATB2_80BLEDE70_XXXX...- 250-6409000
ATB2_80BLEDE70_XXXX... 0-6409000
ATB2_80BLEDE70_XXXX... 250-6409000
ATB2_80BLEDE70_XXXX... 500-6409000
ATB2_80BLEDE70_XXXX... 750-6409000

Total Number of locations: 6

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 

Page 190 of 372



AttachmentB

2

0
.270.330.440.500.530.540.540.570.560.49

0
.310.390.470.540.590.660.690.670.640.58

0
.360.410.470.560.660.740.810.880.850.77

0
.360.420.480.580.700.830.981.061.060.95

0
.360.400.450.520.640.811.011.141.171.02

0
.340.380.420.490.590.750.971.131.171.02

0
.290.320.360.410.520.640.881.041.090.92

0
.230.250.280.330.410.550.720.850.910.73

0
.200.210.230.270.320.420.510.610.640.51

0
.190.200.210.220.260.290.320.370.380.31

0
.190.200.210.210.230.250.270.290.290.25

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.210.220.220.230.230.240.250.240.240.22

0
.240.260.270.280.290.290.300.280.270.25

0
.290.310.330.340.340.340.330.310.290.27

0
.280.340.390.420.420.410.400.370.350.32

0
.260.330.420.480.480.480.470.480.450.41

Avg/MinRatio = 2.47Max/MinRatio = 6.16Max/AvgRatio = 2.49
R

oadO
pt_1

_Lum
inance

Lum
inance (C

d
/S

qM
) 

Average = 0.47Maximum = 1.17Minimum = 0.19

Page 191 of 372



AttachmentB

3

0
.831.051.331.491.541.561.541.571.491.33

0
.841.031.221.301.331.331.281.171.060.98

0
.750.840.910.961.001.000.980.880.790.73

0
.570.620.650.680.700.710.700.630.570.52

0
.430.450.470.480.480.490.480.430.390.36

0
.330.330.340.340.340.340.330.300.270.25

0
.260.260.250.250.250.250.240.220.190.17

0
.220.210.210.210.210.210.200.180.160.14

0
.220.210.210.210.210.210.200.180.160.14

0
.260.260.250.250.250.250.240.220.190.17

0
.330.330.340.340.340.340.330.300.270.25

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.430.450.470.480.480.490.480.430.390.35

0
.570.620.650.680.700.710.700.630.570.52

0
.750.840.910.961.001.000.980.880.790.73

0
.841.031.221.301.331.331.281.171.060.98

0
.831.051.331.491.541.561.541.571.491.33

M
a

x/M
in

R
a
tio

 =
 1
1

.2
1

Avg/M
inRatio = 4.64Max/AvgRatio = 2.42

Illu
m

in
a
n
c
e
 (F

c
) 

R
oadO

pt_1
_Illu

m
Average = 0.65Maximum = 1.57Minimum = 0.14

Page 192 of 372



AttachmentB

4

3.27-3.54-3.88-4.02-4.07-4.07-4.02-4.05-4.00-3
.8

0

3.15-3.56-3.94-4.16-4.23-4.34-4.36-4.27-4.15-4
.0

1

3.16-3.47-3.85-4.11-4.29-4.43-4.54-4.74-4.74-4
.4

7

3.01-3.38-3.78-4.13-4.42-4.68-4.99-5.12-5.10-4
.8

8

2.97-3.26-3.58-3.88-4.33-4.80-5.16-5.40-5.43-5
.1

6

2.26-2.57-2.94-3.38-3.85-4.42-5.03-5.48-5.58-5
.3

7

0.76-1.19-1.67-2.19-2.85-3.68-4.64-5.21-5.41-5
.1

3

0.78-1.79-2.88-3.85-4.24-3
.9

9
1
.310.900.520.08

0.35-1.64-2.27-2
.0

8
4
.113.593.102.401.660.77

7
.046.696.005.344.373.312.110.960.300.55

9
.499.298.978.197.396.064.823.332.482.96

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

10.8611.4111.4611.1510.62
9

.728.787.045.996.22

11.0411.6812.1212.3912.1211.8411.27
9

.778.598.5
7

10.3111.0311.5411.8011.7811.3110.18
9

.3
8
9
.0

7
8
.8

6

5
.486.537.577.797.837.837.476.966.376.16

0
.240.510.740.880.951.000.961.081.070.96

R
oadO

pt_1
_V

is
_L

e
v
e

l

V
is

ib
ility

L
e

v
e

l
S

T
V

 =
 4

.0
7

9
9

5
5

Page 193 of 372



AttachmentB

5
0

.300.330.360.370.380.370.360.330.310.29

0
.270.330.410.460.470.460.450.430.390.36

0
.270.340.440.490.490.490.490.520.530.45

0
.280.360.460.540.570.590.620.610.580.53

0
.360.410.470.530.630.720.760.770.730.67

0
.360.400.480.560.660.770.900.980.970.89

0
.360.410.470.540.660.831.011.121.130.99

0
.350.400.440.500.620.780.981.151.191.03

0
.310.350.380.450.560.690.941.101.140.99

0
.250.270.320.370.470.610.820.971.020.84

0
.210.230.260.310.370.510.640.750.800.63

0
.190.200.220.240.280.350.400.470.490.39

0
.190.190.200.210.240.260.290.320.330.27

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.200.210.210.220.230.240.250.260.260.23

0
.220.230.240.250.260.270.280.270.260.24

0
.270.290.300.310.310.310.320.300.280.26

B
ackground

Lum
inance (C

d
/S

qM
) 

R
oadO

pt_1
_V

is
_L

e
v
e

l_B
kg

d
_Lum

Avg/MinRatio = 2.53Max/MinRatio = 6.26Max/AvgRatio = 2.48

Average = 0.48Maximum = 1.19Minimum = 0.19

Page 194 of 372



AttachmentB

6

0
.020.020.020.010.010.010.010.010.010.01

0
.020.020.020.020.020.020.020.020.020.02

0
.030.030.030.020.020.020.020.020.020.02

0
.040.040.040.030.030.030.030.030.030.03

0
.060.060.050.050.040.040.040.040.040.04

0
.130.130.120.110.110.100.100.090.080.07

0
.260.250.240.230.230.210.190.170.150.13

0
.450.440.430.430.420.430.420.370.330.27

0
.720.710.700.690.690.690.680.610.550.46

0
.960.960.960.950.950.960.940.850.760.67

1
.161.191.201.201.221.221.191.070.960.88

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

1
.291.371.421.441.471.471.451.301.181.08

1
.351.461.541.621.651.671.661.501.351.24

1
.271.431.541.631.691.711.661.501.341.24

R
oadO

pt_1
_V

is
_L

e
v
e

l_T
a

rg
e

t_Lum

0
.861.061.251.341.361.361.311.201.091.01

T
a

rg
e

tLum
inance (C

d
/S

qM
) 

0
.290.370.460.520.540.540.530.540.510.46

M
a

x/A
vg

R
a
tio

 =
 2
.8

5
M

a
x/M

in
R

a
tio

 =
 1
7
1

A
vg

/M
in

R
a
tio

 =
 6
0

Maximum = 1.71Minimum = 0.01
A

ve
ra

g
e
 =

 0
.6

Page 195 of 372



AttachmentB

7

0
.030.030.040.050.050.060.060.060.050.05

0
.040.050.060.070.080.090.100.100.090.08

0
.060.070.080.090.110.120.130.130.120.10

0
.070.080.100.110.120.140.150.150.130.12

0
.080.090.100.110.130.140.160.150.140.12

0
.070.080.090.100.110.130.140.140.130.10

0
.050.060.060.070.080.090.090.090.080.07

0
.030.040.040.040.050.050.050.050.050.04

0
.020.020.020.020.030.030.030.030.030.03

0
.020.020.020.020.020.020.020.020.020.02

0
.010.010.010.020.020.020.020.020.020.02

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.010.010.010.010.020.020.020.020.020.02

0
.010.010.010.010.010.020.020.020.020.02

T
h

re
sh

o
ld

In
cre

m
e

n
t (T

I) =
 19

.0
3

0
.010.010.010.010.010.010.020.020.020.02

V
e
ilin

g
Lum

inance (C
d
/S

qM
) 

0
.010.010.010.010.010.010.020.020.020.02

0
.010.020.020.030.030.030.030.030.030.03

M
a

x/A
vg

R
a
tio

 =
 3
.2

R
o

a
d

O
p

t_1
_V

e
il_L

u
m

M
a

x
/M

in
R

a
t
io

 
=

 1
6

M
a

x
L

v
R

a
t
io

 
=

 0
.3

4
A

vg
/M

in
R

a
tio

 =
 5

Average = 0.05Maximum = 0.16Minimum = 0.01

Page 196 of 372



AttachmentB

RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers4_p3c1540-120-277v_tcm201- 
Description: ERS4_P3C1540_____-120-277V
File Name: ers4_p3c1540-120-277v_tcm201-95629.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 20600
Luminaire Watts: 222
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 250

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers4_p3c1540-120-27...750-6409000
ers4_p3c1540-120-27...500-6409000
ers4_p3c1540-120-27...250-6409000
ers4_p3c1540-120-27...0-6409000
ers4_p3c1540-120-27...- 250-6409000
ers4_p3c1540-120-27...- 500-6409000

Total Number of locations: 6

8
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_80BLEDE10_XXXXX_R3
Description: ATB2 80BLEDE10 XXXXX R3
File Name: ATB2_80BLEDE10_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 30489
Luminaire Watts: 274
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 240

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_80BLEDE10_XXXX...- 480-6409000
ATB2_80BLEDE10_XXXX...- 240-6409000
ATB2_80BLEDE10_XXXX... 0-6409000
ATB2_80BLEDE10_XXXX... 240-6409000
ATB2_80BLEDE10_XXXX... 480-6409000
ATB2_80BLEDE10_XXXX... 720-6409000

Total Number of locations: 6

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers4_t3c1540-120-277v_tcm201- 
Description: ERS4_T3C1540_____-120-277V
File Name: ers4_t3c1540-120-277v_tcm201-95633.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 25400
Luminaire Watts: 274
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 240

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers4_t3c1540-120-27...720-6409000
ers4_t3c1540-120-27...480-6409000
ers4_t3c1540-120-27...240-6409000
ers4_t3c1540-120-27...0-6409000
ers4_t3c1540-120-27...- 240-6409000
ers4_t3c1540-120-27...- 480-6409000

Total Number of locations: 6

8
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_80BLEDE10_XXXXX_R3
Description: ATB2 80BLEDE10 XXXXX R3
File Name: ATB2_80BLEDE10_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 30489
Luminaire Watts: 274
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_80BLEDE10_XXXX... 900-6409000
ATB2_80BLEDE10_XXXX... 675-6409000
ATB2_80BLEDE10_XXXX... 450-6409000
ATB2_80BLEDE10_XXXX... 225-6409000
ATB2_80BLEDE10_XXXX... 0-6409000
ATB2_80BLEDE10_XXXX...- 225-6409000
ATB2_80BLEDE10_XXXX...- 450-6409000

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

Total Number of locations: 7

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: One Row, Near Side; 1RNS
Roadway Width: 54ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers4_t3c1540-120-277v_tcm201- 
Description: ERS4_T3C1540_____-120-277V
File Name: ers4_t3c1540-120-277v_tcm201-95633.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 25400
Luminaire Watts: 274
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers4_t3c1540-120-27...900-6409000
ers4_t3c1540-120-27...675-6409000
ers4_t3c1540-120-27...450-6409000
ers4_t3c1540-120-27...225-6409000
ers4_t3c1540-120-27...0-6409000
ers4_t3c1540-120-27...- 225-6409000
ers4_t3c1540-120-27...- 450-6409000

9
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

Total Number of locations: 7

10
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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AttachmentB

RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_40BLEDE10_XXXXX_R2
Description: ATB2 40BLEDE10 XXXXX R2
File Name: ATB2_40BLEDE10_XXXXX_R2.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 15685
Luminaire Watts: 138
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 290
Spacing - Row2: 290

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_40BLEDE10_XXXX...- 290-6409000
ATB2_40BLEDE10_XXXX... 0-6409000
ATB2_40BLEDE10_XXXX... 290-6409000
ATB2_40BLEDE10_XXXX... 580-6409000
ATB2_40BLEDE10_XXXX... 870-6409000
ATB2_40BLEDE10_XXXX...- 290704027000

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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AttachmentB

RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ATB2_40BLEDE10_XXXX... 0704027000
ATB2_40BLEDE10_XXXX... 290704027000
ATB2_40BLEDE10_XXXX... 580704027000
ATB2_40BLEDE10_XXXX... 870704027000

Total Number of locations: 10

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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AttachmentB

RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers3_m3c1540-120-277v_tcm201- 
Description: ERS3_M3C1540_____- 120-277V
File Name: ers3_m3c1540-120-277v_tcm201-95482.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 18100
Luminaire Watts: 196
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 12.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 290
Spacing - Row2: 290

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers3_m3c1540-120-27...870-6409000
ers3_m3c1540-120-27...580-6409000
ers3_m3c1540-120-27...290-6409000
ers3_m3c1540-120-27...0-6409000
ers3_m3c1540-120-27...- 290-6409000
ers3_m3c1540-120-27...870704027000

9
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ers3_m3c1540-120-27...580704027000
ers3_m3c1540-120-27...290704027000
ers3_m3c1540-120-27...0704027000
ers3_m3c1540-120-27...- 290704027000

Total Number of locations: 10

10
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_40BLEDE70_XXXXX_R2
Description: ATB2 40BLEDE70 XXXXX R2
File Name: ATB2_40BLEDE70_XXXXX_R2.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 11266
Luminaire Watts: 91
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225
Spacing - Row2: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_40BLEDE70_XXXX... 900-6409000
ATB2_40BLEDE70_XXXX... 675-6409000
ATB2_40BLEDE70_XXXX... 450-6409000
ATB2_40BLEDE70_XXXX... 225-6409000
ATB2_40BLEDE70_XXXX... 0-6409000
ATB2_40BLEDE70_XXXX...- 225-6409000

1
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RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ATB2_40BLEDE70_XXXX...- 450-6409000
ATB2_40BLEDE70_XXXX... 900704027000
ATB2_40BLEDE70_XXXX... 675704027000
ATB2_40BLEDE70_XXXX... 450704027000
ATB2_40BLEDE70_XXXX... 225704027000
ATB2_40BLEDE70_XXXX... 0704027000
ATB2_40BLEDE70_XXXX...- 225704027000
ATB2_40BLEDE70_XXXX...- 450704027000

Total Number of locations: 14

2
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3

0
.520.510.470.490.540.540.490.470.510.52

0
.620.630.560.520.510.510.520.560.630.62

0
.720.750.650.570.540.540.570.650.750.72

0
.810.860.770.700.650.650.700.770.860.81
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.860.930.850.770.700.700.770.850.930.86
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.880.970.900.800.740.740.800.900.970.88
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1
.301.291.241.321.461.461.321.241.291.30

1
.021.081.061.041.081.081.041.061.081.02

0
.710.790.820.810.810.810.810.820.790.71

0
.520.580.630.670.700.700.670.630.580.52
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.400.460.530.590.620.620.590.530.460.40
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.340.410.480.530.550.550.530.480.410.34
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.320.390.450.490.510.510.490.450.390.32

0
.320.390.450.490.510.510.490.450.390.32

0
.340.410.480.530.550.550.530.480.410.34

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t1

0
.400.460.530.590.620.620.590.530.460.40

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.520.580.630.670.700.700.670.630.580.52

0
.710.790.820.810.810.810.810.820.790.71

1
.021.081.061.041.081.081.041.061.081.02
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5
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6
0

.460.500.490.470.470.470.470.490.500.46
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.480.480.470.470.520.520.470.470.480.48
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.490.480.460.490.550.550.490.460.480.49
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.570.570.520.500.530.530.500.520.570.57

0
.680.710.620.550.520.520.550.620.710.68

0
.780.820.720.640.590.590.640.720.820.78

0
.840.900.820.740.660.660.740.820.900.84

0
.880.970.890.800.730.730.800.890.970.88

0
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Avg/MinRatio = 1.43Max/MinRatio = 2.13Max/AvgRatio = 1.48

Average = 0.66Maximum = 0.98Minimum = 0.46
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7
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0
.510.590.660.710.740.740.710.660.590.51

0
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0
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0
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8

0
.090.100.100.110.100.100.110.100.100.09

0
.100.120.130.140.140.140.140.130.120.10
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.120.140.160.170.170.170.170.160.140.12
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RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers2_e3b1740-120-277v_tcm201- 
Description: ERS2_E3B1740_____-120-277V
File Name: ers2_e3b1740-120-277v_tcm201-95325.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 11600
Luminaire Watts: 130
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.607ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225
Spacing - Row2: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers2_e3b1740-120-27...900-6409000
ers2_e3b1740-120-27...675-6409000
ers2_e3b1740-120-27...450-6409000
ers2_e3b1740-120-27...225-6409000
ers2_e3b1740-120-27...0-6409000
ers2_e3b1740-120-27...- 225-6409000

9
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ers2_e3b1740-120-27...- 450-6409000
ers2_e3b1740-120-27...900704027000
ers2_e3b1740-120-27...675704027000
ers2_e3b1740-120-27...450704027000
ers2_e3b1740-120-27...225704027000
ers2_e3b1740-120-27...0704027000
ers2_e3b1740-120-27...- 225704027000
ers2_e3b1740-120-27...- 450704027000

Total Number of locations: 14

10
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0
.610.800.830.870.980.980.870.830.800.61

0
.630.830.850.870.930.930.870.850.830.63

0
.620.760.710.710.800.800.710.710.760.62
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1
.462.022.242.422.742.742.422.242.021.46

0
.961.351.571.772.102.101.771.571.350.96
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.560.740.881.021.241.241.020.880.740.56

0
.340.450.560.650.730.730.650.560.450.34
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.270.370.440.470.530.530.470.440.370.27
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3.61-4.13-4.18-4.25-4.60-4.60-4.25-4.18-4.13-3
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0
.620.780.830.810.880.880.810.830.780.62
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.630.840.890.880.990.990.880.890.840.63

0
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0
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0
.780.870.770.650.610.610.650.770.870.78

0
.860.910.780.630.580.580.630.780.910.86

0
.760.830.710.580.520.520.580.710.830.76

0
.710.760.630.550.480.480.550.630.760.71

0
.620.650.530.480.470.470.480.530.650.62

R
oadw

ay
O

p
tim

ize
r - 

L
a
yo

u
t2

A
G

i3
2

/R
oadw

ay
O

p
tim

iz
e
r - C

o
p

y
rig

h
t1

9
9
9
-2

0
1
6
b

y
L

ig
h

tin
g

A
n
a
ly

s
ts

, In
c
. 

0
.490.530.480.440.450.450.440.480.530.49

0
.400.470.470.460.500.500.460.470.470.40

B
ackground

Lum
inance (C

d
/S

qM
) 

R
oadO

pt_1
_V

is
_L

e
v
e

l_B
kg

d
_Lum

Avg/MinRatio = 1.65Max/MinRatio = 2.48
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_40BLEDE10_XXXXX_R2
Description: ATB2 40BLEDE10 XXXXX R2
File Name: ATB2_40BLEDE10_XXXXX_R2.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 15685
Luminaire Watts: 138
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225
Spacing - Row2: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_40BLEDE10_XXXX...- 450-6409000
ATB2_40BLEDE10_XXXX...- 225-6409000
ATB2_40BLEDE10_XXXX... 0-6409000
ATB2_40BLEDE10_XXXX... 225-6409000
ATB2_40BLEDE10_XXXX... 450-6409000
ATB2_40BLEDE10_XXXX... 675-6409000

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ATB2_40BLEDE10_XXXX... 900-6409000
ATB2_40BLEDE10_XXXX...- 450704027000
ATB2_40BLEDE10_XXXX...- 225704027000
ATB2_40BLEDE10_XXXX... 0704027000
ATB2_40BLEDE10_XXXX... 225704027000
ATB2_40BLEDE10_XXXX... 450704027000
ATB2_40BLEDE10_XXXX... 675704027000
ATB2_40BLEDE10_XXXX... 900704027000

Total Number of locations: 14

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS3 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 64ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 2
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers3_j3a1540-120-277v_tcm201- 
Description: ERS3_J3A1540_____-120-277V
File Name: ers3_j3a1540-120-277v_tcm201-95469.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 14000
Luminaire Watts: 151
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.98225 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 225
Spacing - Row2: 225

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers3_j3a1540-120-27...- 450-6409000
ers3_j3a1540-120-27...- 225-6409000
ers3_j3a1540-120-27...0-6409000
ers3_j3a1540-120-27...225-6409000
ers3_j3a1540-120-27...450-6409000
ers3_j3a1540-120-27...675-6409000

9
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ers3_j3a1540-120-27...900-6409000
ers3_j3a1540-120-27...- 450704027000
ers3_j3a1540-120-27...- 225704027000
ers3_j3a1540-120-27...0704027000
ers3_j3a1540-120-27...225704027000
ers3_j3a1540-120-27...450704027000
ers3_j3a1540-120-27...675704027000
ers3_j3a1540-120-27...900704027000

Total Number of locations: 14

10
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1

General: 

American Electric ATB2 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 76ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 3
Driver'sSide OfRoadway: Right

Luminaire Information: 

ATB2_60BLEDE70_XXXXX_R3
Description: ATB2 60BLEDE70 XXXXX R3
File Name: ATB2_60BLEDE70_XXXXX_R3.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 17127
Luminaire Watts: 133
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.76175 ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 260
Spacing - Row2: 260

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ATB2_60BLEDE70_XXXX... 780-6409000
ATB2_60BLEDE70_XXXX... 520-6409000
ATB2_60BLEDE70_XXXX... 260-6409000
ATB2_60BLEDE70_XXXX... 0-6409000
ATB2_60BLEDE70_XXXX...- 260-6409000
ATB2_60BLEDE70_XXXX...- 520-6409000

1
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout1 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ATB2_60BLEDE70_XXXX... 780824027000
ATB2_60BLEDE70_XXXX... 520824027000
ATB2_60BLEDE70_XXXX... 260824027000
ATB2_60BLEDE70_XXXX... 0824027000
ATB2_60BLEDE70_XXXX...- 260824027000
ATB2_60BLEDE70_XXXX...- 520824027000

Total Number of locations: 12

2
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2

General: 

GE ERS4 LED Luminaire

Roadway Standard: IES RP-8-14-IDOT (entire roadway) 
R-Table: R3 (Slightly Specular), Q0=0.07 Actual QOValue: 0.07

Roadway Layout: 

Layout Type: Two Rows, Opposite; 2R_OPP
Roadway Width: 76ft
Lanes InDirection OfTravel: 3 InOpposite Direction: 3
Driver'sSide OfRoadway: Right

Luminaire Information: 

ers2_f3b1740-120-277v_tcm201- 
Description: ERS2_F3B1740_____-120-277V
File Name: ers2_f3b1740-120-277v_tcm201-95326.ies
Lumens Per Lamp: N.A. 
Number OfLamps: 1
Total Lamp Lumens: N.A. 
Luminaire Lumens: 13100
Luminaire Watts: 148
Efficiency (%): N.A. 
Total Light Loss Factor: 0.700
Luminaire Arrangement: SINGLE
Arm Length: 10.607ft
Offset: 0ft

Luminaire Location Summary: 
Coordinates inft

Spacing - Row1: 260
Spacing - Row2: 260

Label X-Coord Y-Coord Z-Coord OrientTilt Spin
ers2_f3b1740-120-27...780-6409000
ers2_f3b1740-120-27...520-6409000
ers2_f3b1740-120-27...260-6409000
ers2_f3b1740-120-27...0-6409000
ers2_f3b1740-120-27...- 260-6409000
ers2_f3b1740-120-27...- 520-6409000

9
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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RoadwayOptimizer - Layout2 - Cont. 

Luminaire Location Summary: 
Coordinates inft

ers2_f3b1740-120-27...780824027000
ers2_f3b1740-120-27...520824027000
ers2_f3b1740-120-27...260824027000
ers2_f3b1740-120-27...0824027000
ers2_f3b1740-120-27...- 260824027000
ers2_f3b1740-120-27...- 520824027000

Total Number of locations: 12

10
AGi32/ Roadway Optimizer - Copyright 1999-2016 by Lighting Analysts, Inc. 
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AppendixD – VOMPPoliceDepartmentCorrespondence

From: JosephM. Vondra, PE, LC
Sent: Monday, June06, 201611:12AM
To: Eterno, Mike' 
Subject: RE: VOMPStreetLighting

Mike, 

Thankyoufortheresponse. Noworries inthedelay, yourtiming isperfectasIjust
received arequest tomeetwithPublic Works tomorrow. Iwill incorporate your response
intothereportanddiscuss tomorrow. 

Thanks again! 

Joe

From: Eterno, Mike \[mailto:MEterno@mountprospect.org\] 
Sent: Monday, June06, 201610:56AM
To: JosephM. Vondra, PE, LC
Subject: RE: VOMPStreetLighting

Joe, 

Iapologize forthedelayinresponding toyouremail, butIwasoutoftheofficea
goodportion lastweek, duetomeetings andother commitments.Wedidspeak
andwhile itwouldbegreat toinstall street lights inallofthese locations we
understand that’snotalogistical possibility.  Andassuchwebelieve the
following locations, basedonthevolumeofpedestrian and/orbicycle traffic,  
wouldbenefit fromtheinstallation ofstreet lights: 

Busse Road
I-90toAlgonquinRoado
Dempster Street toGolfRoado

Dempster Street
Redwood DrivetoElmhurst Roado

GolfRoad (IL58) 
Goebbert RoadtoMountProspect Roado

MainStreet (IL83) 
Central RoadtoCamp McDonald Roado

RandRoad
Central RoadtoEuclid Avenueo
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Ihopethishelpsandagain, Iapologize forthelateresponse.  Please letme
knowifyouneedanyadditional information oranyotherassistance. 

Mike

MikeEterno
DeputyChiefofPolice

FieldOperations Division

MountProspect Police Department
112E. Northwest Highway
MountProspect, IL60056
847) 870-5679
847) 392-1070 - fax

meterno@mountprospect.org

From: Joseph M. Vondra, PE, LC \[mailto:jvondra@ciorba.com\] 
Sent: Wednesday, June01, 20162:52PM
To: Eterno, Mike
Subject: RE: VOMPStreetLighting

Mike, 

Justchecking intoseeifyouhavehadachance todiscuss this. I’dliketosubmit to
PublicWorks nextweekandwant tomakesuremyducksareinarow. 

Thank you, 

Joe

From: Eterno, Mike \[mailto:MEterno@mountprospect.org\] 
Sent: Monday, May23, 20165:51PM
To: JosephM. Vondra, PE, LC
Subject: RE: VOMPStreetLighting

Joseph, 
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Iwanted toletyouknowIhavereceived youremailandIwillbemeeting withmy
supervisory staff laterthisweek.  Oncewe’vehadachancetositdownanddiscuss, I’ll
letyouknowwhatwecomeupwith. 

Mike

MikeEterno
DeputyChiefofPolice

FieldOperations Division

MountProspect Police Department
112E. Northwest Highway
MountProspect, IL60056
847) 870-5679
847) 392-1070 - fax

meterno@mountprospect.org

From: Joseph M. Vondra, PE, LC \[mailto:jvondra@ciorba.com\] 
Sent: Thursday, May19, 20161:30PM
To: Eterno, Mike
Subject: VOMPStreetLighting

Deputy ChiefEterno, 

Mycompany isworking fortheVOMPPublic Worksdepartment, studying thepotential
installation ofnewstreet lighting alongseveral keyrouteswithin theVillage. Atthistime,  
therearenodefinite planstoinstalladditional lights, butPublicWorkshasasked usto
identify thepotential costaswellasrecommend aplanforinstallation. Thisstudywillbe
included intheVillage’s2016-21strategic planning process. Werecently completed a
surveyofthekeyroutesandhaveidentified thelocations listedbelowfortheinstallation
ofstreet lighting.  

Aspartofourrecommendation, wewould liketoinclude input fromtheVOMPPolice
Department. Your inputwillbeconsidered alongwithtrafficvolumes, adjacent landuse

Can you reviewandroadway configuration toprioritize thesepotential improvements.  
the list below and identify locations that, inyour opinion, will benefit themost
from the installation ofstreet lighting? Feelfreetoaddothercomments suchashigh
accident locations orotherconcernsthat youmaybeawareof.  

Algonquin Road
BusseRoadtoElmhurst Roado
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BusseRoad
I-90toAlgonquin Roado

Dempster Street toCentral Roado
Central Road

Emerson Street toEdward Streeto
Dempster Street (IL59) 

Redwood DrivetoElmhurst Roado
EuclidAvenue

RandRoadtoDesPlaines RiverRoado
GolfRoad (IL58) 

Goebbert RoadtoMount Prospect Roado
MainStreet (IL83) 

OaktonStreet toSunset Roado
Central RoadtoCampMcDonald Roado

RandRoad
Central RoadtoEuclidAvenueo
EuclidAvenue toCampMcDonald Roado

Please contact mewithanyquestions ofifyouprefer todiscuss thisoverthephone. 

Thankyouforyourassistance withthisstudy. 

Joe

Joseph M. Vondra, PE, LC
Lighting, TrafficSignal & ITSProjectEngineer

CIORBA GROUP| ConsultingEngineers
5507NorthCumberlandAvenue, Suite402
Chicago, Illinois60656

773) 355-2964 - Direct
630) 606-8594 - Mobile
773) 775-4009 - Main
773) 775-4014 - Fax

jvondra@ciorba.com
www.ciorba.com
FollowusonLinkedIn
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AppendixE – ElectricityChargesCalculations

Average Monthly ElectricityCharges (2015) 
MonthAmount
January  $    8,998.82
February$    6,694.76
March  $    6,598.78
April$    5,028.99
May $    4,693.42
June$    1,253.26
July $    1,523.97
August  $    4,692.25
September  $    5,015.68
October  $    5,866.08
November $    6,354.91
December  $    7,216.99
Average:  $    6,200.00

Year (Avg. x12): $  75,000.00

Notethat themonthsofJuneandJulywerenotincluded intheaverage because they
wereabnormally lowwhencompared toallothermonths. 
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DollarperWattCalculation

Currently installed inventory: 

InputWatts ExtendedType Wattage Quantity (1)  2) Watts
5044642,816
70 21 87 1,827
1007120840
150232 18342,456

HPS
1751208208
2005224012,480
250191 30558,255
400244 478116,632
15088 17515,400
1752208416

MV 2002244488
25024 2916,984
4001456456
100 5 100 500equiv. 
200LED 2 150 300equiv. 
250 65 200 13,000equiv. 
50 20 70 1,400

Halogen
2501305305

50 11 70 770
MH

25072912,037
Totals: 1,013 275,533

InstalledLoad 275,533Watts):  
YearlyElectricCost:  $  75,000.00

W  $            0.28

Note1 –lampsofanunknown wattage wereassigned tothemostcommon wattage for
thatlightsource type. 

Note2 – inputwattsarebasedonGEballastdataat240volts. 
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Proposed StreetLighting Annual Electricity Charges Calculation

Input ExtendedCorridor # ofLuminaires Watts Watts
Algonquin Road651308,450

34 151 5,134
38 148 5,624

BusseRoad
14 222 3,108
55 88 4,840

CentralRoad221894,158
DempsterStreet 48 196 9,408

77 196 15,092
EuclidAvenue

79 274 21,646
GolfRoad 91 274 24,934

123130 15,990
36 222 7,992

MainStreet
66 151 9,966
19 274 5,206
77 151 11,627

RandRoad 12 274 3,288
48 130 6,240

Totals: 904162,703

ExtendedWatts: 162,703
NumberofNew 904Luminaires: 

Watts/Luminaire: 180

Luminaires Quantity WattsperLuminaire $/ W AnnualCost

New 904 180 0.28  $  45,600.00

Retrofit 1,013 180 0.28  $  51,100.00

96,700.00
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AppendixF – MaintenanceExpenseCalculations

of Electrican OtherLaborWork Electrician Vehicle &  Year Labor ( fromWork TotalLabor Benefits TotalOrder # Hourswith Materials36.52/hr)  Order)   NoCost

2014 869899 24.0  $      876.48   $    3,283.44   $    4,159.92   $    4,159.92   $  1,733.68   $    10,053.52
2014 869900 $               -$    1,026.60 $    1,026.60 $    1,026.60 $     606.25 $      2,659.45
2014 869913 4.0 $      146.08 $        170.96 $        317.04 $        317.04 $     336.81 $          970.89
2014 869914 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     168.40   $          485.44
2014 877293 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     277.53   $          515.31
2014 877295 0.5  $        18.26   $          21.37   $          39.63   $          39.63   $        61.99   $          141.25
2014 901396    $               -     $    2,257.68   $    2,257.68   $    2,257.68   $  1,896.64   $      6,412.00
2014 901397        $                 -     $                 -       $                   -     
2014 901398 $                 -$                 -$                   - 
2014 901399        $                 -     $                 -       $                   -     
2014 901400    $               -     $    2,154.60   $    2,154.60   $    2,154.60   $  5,879.72   $    10,188.92
2014 907477 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        68.26   $          226.78
2014 907478 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $     124.45   $          282.97
2014 907479 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        78.07   $          236.59
2014 907480 1.0 $        36.52 $          42.74 $          79.26 $          79.26 $     134.26 $          292.78
2014 907586 0.5  $        18.26   $          21.37   $          39.63   $          39.63   $        39.05   $          118.31
2014 907587 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $     331.69   $          490.21
2014 907595 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $     331.69   $          490.21
2014 907816 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        83.08   $          241.60
2014 907904 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        83.08   $          241.60
2014 907910 0.5 $        18.26 $          21.37 $          39.63 $          39.63 $        41.29 $          120.55
2014 907916 0.5  $        18.26   $          21.37   $          39.63   $          39.63   $        41.29   $          120.55
2014 907992 1.5 $        54.78 $          64.11 $        118.89 $        118.89 $     566.94 $          804.72
2014 907994 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     359.25   $          676.29
2014 907995 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     359.25   $          676.29
2014 908002 1.0  $        36.52   $          51.34   $          87.86   $          87.86   $     126.64   $          302.36
2014 908003 1.0 $        36.52 $          51.34 $          87.86 $          87.86 $     126.64 $          302.36
2014 908005 1.5  $        54.78   $                 -     $          54.78   $          54.78   $     328.94   $          438.50
2014 908006 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     174.46   $          491.50
2014 908192 0.75  $        27.39   $          32.06   $          59.45   $          59.45   $        56.30   $          175.20
2014 908194 0.75  $        27.39   $          32.06   $          59.45   $          59.45   $        56.30   $          175.20
2014 908195 0.75  $        27.39   $          32.06   $          59.45   $          59.45   $        56.30   $          175.20
2014 908196 0.75 $        27.39 $          32.06 $          59.45 $          59.45 $        56.30 $          175.20
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2014 908257 0.75  $        27.39   $          32.06   $          59.45   $          59.45   $        87.23   $          206.13
2014 908260 1.5  $        54.78   $          64.12   $        118.90   $        118.90   $     232.80   $          470.60
2014 908262 1.5  $        54.78   $          64.12   $        118.90   $        118.90   $     246.64   $          484.44
2015 909861 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        71.23   $          229.75
2015 909862 1.0 $        36.52 $          42.74 $          79.26 $          79.26 $        71.23 $          229.75
2015 909863 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        71.23   $          229.75
2015 909864 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        71.23   $          229.75
2015 909865 2.5 $        91.30 $        106.86 $        198.16 $        198.16 $     307.26 $          703.58
2015 909866 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     276.96   $          594.00
2015 910336 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     276.96   $          594.00
2015 910337 1.0  $        36.52   $          51.33   $          87.85   $          87.85   $        71.23   $          246.93
2015 910339 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     276.96   $          594.00
2015 910341 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     337.58   $          813.14
2015 910342 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     337.58   $          813.14
2015 910686 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     187.28   $          504.32
2015 910697 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     172.56   $          489.60
2015 910698 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     172.56   $          489.60
2015 910700 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     172.56   $          489.60
2015 910701 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     172.56   $          489.60
2015 910704 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     449.49   $          925.05
2015 910931    $               -     $          64.11   $          64.11   $          64.11   $        48.45   $          176.67
2015 911036 $               -$        256.44 $        256.44 $        256.44 $     449.49 $          962.37
2015 913520 2.5  $        91.30   $        106.86   $        198.16   $        198.16   $     217.58   $          613.90
2015 913521 3.75  $      136.95   $        160.29   $        297.24   $        297.24   $     494.94   $      1,089.42
2015 913522 42.0  $  1,533.84   $    1,795.08   $    3,328.92   $    3,328.92   $  1,384.04   $      8,041.88
2015 914432 6.0  $      219.12   $        256.44   $        475.56   $        475.56   $  1,208.61   $      2,159.73
2015 914433 6.0  $      219.12   $        256.44   $        475.56   $        475.56   $  1,236.78   $      2,187.90
2015 914436 5.0  $      182.60   $          85.48   $        268.08   $        268.08   $     187.28   $          723.44
2015 914448 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     184.14   $          501.18
2015 914449 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        60.63   $          219.15
2015 914542 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        78.82   $          237.34
2015 917908 4.0  $      146.08   $        205.32   $        351.40   $        351.40   $  2,561.77   $      3,264.57
2015 917909 4.0  $      146.08   $        205.32   $        351.40   $        351.40   $     476.93   $      1,179.73
2015 918291 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     169.42   $          486.46
2015 918292 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.71   $          231.23
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2015 918293 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.71   $          231.23
2015 918304 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.71   $          231.23
2015 918305 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.71   $          231.23
2015 925672 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.71   $          231.23
2015 925673 1.0 $        36.52 $          42.74 $          79.26 $          79.26 $        74.11 $          232.63
2015 925674 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        71.46   $          229.98
2015 925738 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        60.63   $          219.15
2015 925739 1.0 $        36.52 $          42.74 $          79.26 $          79.26 $        70.75 $          229.27
2015 925740 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        72.40   $          230.92
2015 925741 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925742 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        76.01   $          234.53
2015 925743 1.0  $        36.52   $          21.37   $          57.89   $          57.89   $        41.14   $          156.92
2015 925745 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925747 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925748 0.5  $        18.26   $          21.37   $          39.63   $          39.63   $        40.43   $          119.69
2015 925951 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925958 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925959 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     169.42   $          486.46
2015 925960 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        71.23   $          229.75
2015 925963 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     184.14   $          501.18
2015 923273 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     142.45   $          459.49
2015 926310 2.0 $        73.04 $          85.48 $        158.52 $        158.52 $     153.05 $          470.09
2015 926311 4.0  $      146.08   $        170.96   $        317.04   $        317.04   $     398.20   $      1,032.28
2015 926312 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     229.58   $          705.14
2015 927396 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     426.78   $          902.34
2015 927397 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.75   $          229.27
2015 925598 4.0  $      146.08   $        170.96   $        317.04   $        317.04   $     293.52   $          927.60
2015 925599 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        69.95   $          228.47
2015 928600 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        69.95   $          228.47
2015 928601 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        73.77   $          232.29
2015 928604 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.96   $          229.48
2015 928620 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.96   $          229.48
2015 934481 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.10   $          338.88
2015 934482 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.10   $          338.88
2015 934483 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.10   $          338.88
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2015 934484 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.10   $          338.88
2015 934500 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.27   $          339.05
2015 934501 4.0  $      146.08   $        170.96   $        317.04   $        317.04   $     418.82   $      1,052.90
2015 934502 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.10   $          338.88
2015 934503 1.5 $        54.78 $          64.11 $        118.89 $        118.89 $     101.27 $          339.05
2015 934504 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.27   $          339.05
2015 934505 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     270.04   $          745.60
2015 934506 1.5 $        54.78 $          64.11 $        118.89 $        118.89 $     101.27 $          339.05
2015 934507 1.5  $        54.78   $          64.11   $        118.89   $        118.89   $     101.27   $          339.05
2015 934513 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        69.95   $          228.47
2015 934515 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        69.95   $          228.47
2015 934516 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     170.60   $          487.64
2015 936197 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     231.22   $          706.78
2015 936198    $               -       $                 -     $                 -     $     711.24   $          711.24
2015 936199 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     358.20   $          833.76
2015 936201 4.0  $      146.08   $        170.96   $        317.04   $        317.04   $     716.66   $      1,350.74
2015 937419 2.5  $        91.30   $        235.18   $        326.48   $        326.48   $  2,438.47   $      3,091.43
2015 937420    $               -     $        363.50   $        363.50   $        363.50   $  2,637.64   $      3,364.64
2015 937447    $               -     $        683.84   $        683.84   $        683.84   $     185.74   $      1,553.42
2015 937448    $               -     $        683.84   $        683.84   $        683.84   $     185.74   $      1,553.42
2015 937449    $               -     $        683.84   $        683.84   $        683.84   $     185.74   $      1,553.42
2015 942316 20.0 $      730.40 $    1,881.40 $    2,611.80 $    2,611.80 $  1,628.80 $      6,852.40
2015 942537 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     151.96   $          469.00
2015 942539 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     175.50   $          492.54
2015 942543 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $        70.96   $          229.48
2015 942544 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $     297.58   $          614.62
2015 942546 8.0  $      292.16     $        292.16   $        292.16   $        98.84   $          683.16
2015 942547 108.0  $  3,944.16     $    3,944.16   $    3,944.16   $  1,253.88   $      9,142.20
2015 942548 108.0  $  3,944.16     $    3,944.16   $    3,944.16   $  1,253.88   $      9,142.20
2015 942602 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     202.54   $          678.10
2015 942603 40.5  $  1,479.06   $    1,730.97   $    3,210.03   $    3,210.03   $  2,734.29   $      9,154.35
2015 942604 40.5  $  1,479.06   $    1,730.97   $    3,210.03   $    3,210.03   $  4,835.70   $    11,255.76
2015 942605 40.5  $  1,479.06   $    1,730.97   $    3,210.03   $    3,210.03   $  4,556.79   $    10,976.85
2015 942606 3.0  $      109.56   $        128.22   $        237.78   $        237.78   $     202.54   $          678.10
2015 942607 40.5  $  1,479.06   $    1,730.97   $    3,210.03   $    3,210.03   $  2,455.38   $      8,875.44

AppendixF-4
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AttachmentB

VillageofMount Prospect

StreetLighting Capital Program

Corridor Lighting Evaluation

of Electrican OtherLaborWork Electrician Vehicle &  Year Labor ( fromWork TotalLabor Benefits TotalOrder # Hourswith Materials36.52/hr)  Order)   NoCost

2015 948982 8.0  $      292.16   $        683.84   $        976.00   $        976.00   $     485.01   $      2,437.01
2015 948986 8.0  $      292.16   $    1,094.48   $    1,386.64   $    1,386.64   $     780.19   $      3,553.47
2015 957175 1.0  $        36.52   $          42.74   $          79.26   $          79.26   $     109.96   $          268.48
2015 958162    $               -     $          51.33   $          51.33   $          51.33   $        11.61   $          114.27
2015 959004 2.0 $        73.04 $          85.48 $        158.52 $        158.52 $     262.58 $          579.62
2015 959142 2.0  $        73.04   $          85.48   $        158.52   $        158.52   $        85.63   $          402.67
2015 959438 0.5  $        18.26   $          25.67   $          43.93   $          43.93   $        42.84   $          130.70
2015 959439 2.0 $        73.04 $        102.66 $        175.70 $        175.70 $     627.96 $          979.36
2015 959440 2.0  $        73.04   $        102.66   $        175.70   $        175.70   $  1,492.74   $      1,844.14
2015 959441 1.0  $        36.52   $          51.33   $          87.85   $          87.85   $        63.61   $          239.31
2015 959442 2.0  $        73.04   $        102.66   $        175.70   $        175.70   $     172.28   $          523.68
2015 959443 3.0  $      109.56   $        153.99   $        263.55   $        263.55   $  1,284.48   $      1,811.58

2014-2015Total:   $  184,379.67
yr:   $    92,189.84

Say:  $ 95,000.00

AppendixF-5

6/20/2016
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Product LED Code Voltage Color 
Temperature Distribution Finish1 Output Code2 Options

CV1 H MV
HV

120-277V
347-480V

22K 
27K
30K
40K

2200K 
2700K
3000K
4000K

2R
3R

Type 2
Type 3

GY
DB

BK

Gray
Dark 
Bronze
Black

025
030
035
040
045
050
055
060
070
075
080

FOC3

LPCR

PCR74

PCR7-CR5

WL
4B
RWG
SWTB

BBL
CF6

Fixed Output Code
Less Photocontrol 
Receptacle 
ANSI 7-wire Photo-
control Receptacle
Control Ready 7-wire PC 
Receptacle 
Utility Wattage Label
4-Bolt Mounting Bracket
Rubber Wildlife Guard
Straight Wire Terminal 
Block
Bubble Level
Coastal Paint Finish

Accessories*

CSSCV7

FSSCV8

HSSCV9

VHCS10 

PTB11

PTB211

RPB11 

SPB11

WB11

LLPC12

SC 

BSK

Cul-De-Sac Side Shield, Snap-On*
Front Side Shield, Snap-On*
House Side Shield, Snap-On*
80 Degree Cutoff Shield, Grey*

Pole Top Tenon Horizontal Arm Bracket
Pole Top Tenon Horizontal Arm Bracket (2@180o)
Round Pole Horizontal Arm Bracket
Square Pole Horizontal Arm Bracket
Wall Horizontal Arm Bracket 

Long-Life Twist Lock Photocontrol
Twist Lock Shorting Cap 

Bird Deterrent Spider Kit

Notes:
1   Gray, Black, and Dark Bronze standard. Consult factory for other finishes.
2   Specified output code is the factory set lumen performance. Field adjustable is standard 

via an eight-position output selector. Refer to output data table on this spec sheet. An 
illustration of the output selector and its label is shown on page 2. Consult factory if 
special output setting is required.

3   Non-field adjustable, fixed lumen output. Specify required output code. Not available 
with PCR7-CR option.

4   Includes output selector that enables field adjustability of light levels.  Includes 
connectors to allow easy upgrade of wireless dimming via PCR7. Wireless node by others.

5    Control-ready wired at factory for wireless node dimming (node by others). Output 
selector not included in the fixture. Not able to adjust above specified drive current.

6    Specify the CF Option for coastal installation. See warranty for details.
7    Flush mounted Cul-de-Sac Shield cuts light off at 1 times the mounting height behind the 

luminaire, 1¾ in front, and 2¼ times the mounting height laterally.
8    Flush mounted Front Side Shield cuts light off at approximately 1½ times the mounting 

height in front of the luminaire (street side) and 2¼ times the mounting height laterally.
9    Flush mounted House Side Shield cuts light off at 1 times the mounting height behind the 

luminaire and 2¾ times the mounting height laterally.
10 80 Degree Cutoff Shield mitigates high angle glare above 80 degrees from nadir and cuts 

light off at 1½ times the mounting height behind and 2⅓  times the mounting height 
laterally.

11  Specify Color (GY, DB, BK)
12  Specify MV (120-277V) or HV (347-480V).

*Accessories are ordered separately and not to be included in the catalog number. 
For factory installed HSSCV, CSSCV, FSSCV and VHCS specify as option in luminaire 
catalog number. HSSCV, CSSCV, FSSCV can be installed without a tool, but a tool 
is required for removal. 80 Degree Cutoff Shield (VHCS) requires a Phillips head 
screwdriver for installation.

Ordering Information
Sample Catalog No. CV1-H-MV-40K-2R-GY-045-FOC

Luminaire Data

Weight 	 8lbs [3.6kg]
EPA	 0.39 ft2

Project

Type

Catalog No.

ComfortView™
Neighborhood LED Streetlight (CV)
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*2700 and 3000K ComfortView fixtures are certified as Community Friendly 
Lighting Equipment by the Smart Outdoor Lighting Alliance (SOLA).

*

Mid block

Intersection
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Luminaire Specifications

Housing 
Die cast aluminum housing with universal 
two-bolt slip fitter mounts to 1-1/4” to 2” 
(1-5/8” to 2-3/8” O.D.) diameter mast arm. 
One-piece aluminum housing provides passive 
heat-sinking of the LEDs and has upper surfaces 
that shed precipitation. Four-bolt mounting 
bracket (4B option) is available. Mounting 
provisions meet 3G vibration per ANSI C136.31-
2010 Normal Application, Bridge & Overpass 
by independent lab. Mounting has leveling 
adjustment from ± 5° in 2.5° steps. All hardware 
is stainless steel. Electrical components are 
accessed without tools via die cast aluminum 
door with stainless steel quick
release latches. Provided standard with 
removable polycarbonate wild life guard.  For 
additional protection, optional rubber wildlife 
guard (RWG) which conforms snugly to the 
mast arm is offered.  	

Light Emitting Diodes 
Hi-flux/Hi-power white LEDs produce a 
minimum of 90% of initial intensity at 100,000 
hours of life based on IES TM-21 (L90 ≥ 100k 
hours). LEDs are tested in accordance with IES 
LM-80 testing procedures. LEDS have correlated 
color temperature of 2200K (22K), 2700 (27K), 
3000 (30K), 4000 (40K), and 70 CRI minimum. 
LEDs are 100% mercury and lead free. 

Field Adjustability
LED lumen output can be changed in the field 
to adjust light output for local conditions (not 
available with PCR7-CR option). The specified 
output code will be the factory set output. 
Field adjustments can be made with the output 
selector included in the fixture. Field adjustable 
range shown in performance data table.

Quality Control
Every luminaire is performance tested before 
and after a 2-hour burn-in period. Assembled 
in the USA.

Optical Systems 
Two-stage reflective optics produce IESNA Type 
2 or Type 3 distributions and are fully sealed 
to maintain an IP66 rating. Luminaire produces 
0% total lumens above 90⁰ (BUG Rating, U=0). 
Optional house side shield cuts light off at 1/2 
mounting height behind luminaire. Cul-de-sac 
shield provides back and side light control for 
end of cul-de-sac applications. Front side shield 
cuts light off at approximately one mounting 
height in front of luminaire (street side). 80 
degreee cutoff shield eliminates very high angle 
glare above 80 degrees from nadir. All shields 
are field installable without tools. 

Electrical 
Rated life of electrical components is 100,000 
hours. Uses isolated power supply that is 
1-10V dimmable. Power supply is wired with
quick-disconnect terminals. Power supply
features a minimum power factor of .90 and
<20% Total Harmonic Distortion (THD). EMC
meets or exceeds FCC CFR Part 15. Terminal
block accommodates 6 to 14 gauge wire. Surge
protection complies with IEEE/ANSI C62.41
Category C High, 20kV/10kA and ANSI C136.2-
2015, 20kV/10kA.

Controls
3-Wire photocontrol receptacle is standard.
ANSI C136.41 7-wire (PCR7) photocontrol
receptacles is available. All photocontrol
receptacles have a tool-less rotatable base.
Wireless control module is provided by others.

Finish 
Housing receives a durable, fade-resistant 
polyester powder coat finish with 3.0 mil 
nominal thickness. Standard finish tested to 
withstand 5000 hours in salt spray exposure per 
ASTM B117 and Coastal Finish per ASTM G85. 
Finish meets scribe creepage rating 8 per ASTM 
D1654. Finish tested 500 hours in UV exposure 
per ASTM G154 and meets ASTM D523 gloss 
retention.

Listings/Ratings/Labels 
Luminaires are UL listed for use in wet 
locations in the United States and Canada. 
International Dark Sky Association listed. 2700 
and 3000K ComfortView fixtures are certified 
as Community Friendly Lighting Equipment by 
the Smart Outdoor Lighting Alliance (SOLA). 
Luminaire is qualified to operate at ambient 
temperatures of -40°C to 40°C.

Photometry 
Luminaires photometrics are tested by certified 
independent testing laboratories in accordance 
with IES LM-79 testing procedures. 

Warranty 
10-year limited warranty is standard on
luminaire and components.

Vandal Resistance
Housing and optics rated to IK10

Standards 
Luminaire complies with:
ANSI: C136.2, C136.3, C136.10, C136.13, 
C136.15, C136.22, C136.31, C136.35, C136.37, 
C136.41, C62.41, C78.377, C82.77
Other: FCC 47 CFR, IEC 60598, ROHS II, UL 
1449, UL 1598

Example of ComfortView™ Output Selector and Label:

ComfortView™
Neighborhood LED Streetlight (CV)

Refer to the Performance Data 
Tables (below) for the lumen 
output corresponding to the 
output selector value. 
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Product
Color 

Temperature 
(CCT)

Output Code Dial 
Selection 

System 
Wattage (W)

Delivered 
Lumens (Lm)2

Efficacy 
(Lm/W)

Field Adjustable 
Output Range

CV1-H

2200 (22K)

020 1 19 2087 110

025 2 24 2693 112

030 3 29 3224 111

040 4 34 3876 114

043 5 38 4222 111

045 6 43 4653 108

050 7 48 5101 106

065 8 66 6722 102

2700K (27K)

025 1 19 2242 118

030 2 24 2892 120

035 3 29 3463 119

040 4 34 4163 122

045 5 38 4535 119

050 6 43 4998 116

055 7 48 5479 114

070 8 66 7220 110

3000K (30K)

025 1 19 2412 127

030 2 24 3073 128

035 3 29 3676 127

045 4 35 4423 128

050 5 38 4777 126

055 6 45 5561 124

060 7 49 5800 118

075 8 67 7722 115

4000K (40K)

025 1 19 2675 139

035 2 24 3294 137

040 3 29 3930 136

045 4 34 4561 134

050 5 38 5059 133

055 6 43 5594 130

060 7 48 6147 128

080 8 67 8227 123

Performance Data1

All data nominal. IES files for all CCTs available at leotek.com.

Notes:
1 Data shown above is for type 2 optic.  For type 3 optic, consult IES files for specific data at Leotek.com
2  Nominal lumens. Normal tolerance ± 10% due to factors including LED bin variance, and ambient temperatures.

ComfortView™
Neighborhood LED Streetlight (CV)
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Type 2R Type 3R

Product
Color 

Temperature 
(CCT)

Output Code Dial 
Selection BUG Rating BUG Rating

CV1-H

2200K (22K)

020 1 B1-U0-G1 B1-U0-G1

025 2 B1-U0-G1 B1-U0-G1

030 3 B1-U0-G1 B1-U0-G1

040 4 B1-U0-G1 B1-U0-G1

043 5 B1-U0-G1 B1-U0-G1

045 6 B1-U0-G1 B2-U0-G1

050 7 B1-U0-G1 B2-U0-G1

065 8 B2-U0-G1 B2-U0-G2

2700K (27K)

025 1 B1-U0-G1 B1-U0-G1

030 2 B1-U0-G1 B1-U0-G1

035 3 B1-U0-G1 B1-U0-G1

040 4 B1-U0-G1 B1-U0-G1

045 5 B1-U0-G1 B2-U0-G1

050 6 B1-U0-G1 B2-U0-G1

055 7 B1-U0-G1 B2-U0-G1

070 8 B2-U0-G1 B2-U0-G2

3000K (30K)

025 1 B1-U0-G1 B1-U0-G1

030 2 B1-U0-G1 B1-U0-G1

035 3 B1-U0-G1 B1-U0-G1

045 4 B1-U0-G1 B1-U0-G1

050 5 B1-U0-G1 B2-U0-G1

055 6 B1-U0-G1 B1-U0-G1

060 7 B1-U0-G1 B2-U0-G1

075 8 B2-U0-G1 B2-U0-G2

4000K (40K)

025 1 B1-U0-G1 B1-U0-G1

035 2 B1-U0-G1 B1-U0-G1

040 3 B1-U0-G1 B1-U0-G1

045 4 B1-U0-G1 B2-U0-G1

050 5 B1-U0-G1 B2-U0-G1

055 6 B1-U0-G1 B2-U0-G1

060 7 B2-U0-G1 B2-U0-G1

080 8 B2-U0-G1 B3-U0-G2

BUG Ratings
All data nominal. IES files for all CCTs available at leotek.com.

ComfortView™
Neighborhood LED Streetlight (CV)
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Subject Sidewalk Programs Update 

Meeting June 9, 2026 - "ON THE ROAD" MEETING OF THE MOUNT 
PROSPECT COMMITTEE OF THE WHOLE 

Fiscal Impact  

Dollar Amount  

Budget Source  

Category DISCUSSION ITEMS 

Type Presentation  

Information 

This memorandum transmits an update on the status of Village sidewalk improvement 
programs pursuant to the Policy Agenda of the 2027 Strategic Plan. 

The Village continues to invest in maintaining and improving its sidewalk infrastructure 
through resurfacing, grinding, panel replacement, ADA improvements, mudjacking, and full 
sidewalk replacement projects. Between 2021 and 2025, approximately 1,209,425 square feet 
of sidewalk were improved, representing approximately 20.0% of the Village’s 6,034,324-
square-foot sidewalk network.  During this same period, staff inspected 4,400,880 square feet 
of sidewalk or approximately 73% of the Village's sidewalk inventory. 

Staff utilizes a variety of methods to maintain and improve sidewalks.  The table below 
summarizes these methods: 
 
Repair Type Description Typical Use 

Cut Saw-cut and 
bevel a raised 
sidewalk edge 
to eliminate a 
trip hazard 
 

Minor to 
moderate 
vertical 
offsets 

Grind Grind down the 
higher panel to 
create a 
smooth 
transition. 
 

Small 
vertical 
offsets 
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Sidewalks are repaired or replaced for several important reasons. These reasons include 
elimination of vertical offsets that create trip hazards, alleviation of ponding and drainage 
issues, elimination of significant cross-slope deficiencies, removal of significantly cracked, 
settled, heaved, or deteriorated panels, and to improve accessibility for individuals with 
mobility challenges. 
 
Since 2021, the Village has expended an average of $1,619,503 per year on sidewalk 
improvement programs.  
 
In addition, the Village also installs new sidewalks each year to fill gaps in the existing 
network. The New Sidewalk program prioritizes gap infill to improve the Village's pedestrian 
transportation networks and promote safe and efficient non-vehicular travel. The Village 
installs new sidewalks every year based on our criteria (Priority Matrix) and available funds.   
 
A sidewalk prioritization matrix exists to determine the schedule for installing new sidewalks. 
 Priority is given to locations along arterial streets followed by collectors and then local roads. 
 The priority matrix will rank missing sidewalk segments based on a number of factors 
including traffic volume, driveways, bus stops, bike routes and lighting. Factors also include 
nearby destinations such as schools, parks, churches, shopping and restaurants. 

New sidewalk projects currently in progress include Oakton Street, Schoenbeck Road, and 
Wolf Road. 
 
Attached please find maps depicting the location and rankings, and estimated cost of projects 
in the New Sidewalk Priority Matrix. 
 
Also attached is a summary of new sidewalk construction projects since 2022. 

Mudjack Lift a settled 
sidewalk panel 
back to grade 

Sunken but 
structurally 
sound 
panels. 
 

Remove & 
Replace 

Remove a 
defective panel 
and install a 
new one. 

Severely 
cracked, 
broken, 
offset, or 
deteriorated 
concrete. 
 

Ramp Install a 
temporary 
asphalt wedge 
over a trip 
hazard 

Immediate, 
temporary 
safety 
measure. 

 
Discussion 
 
 
Alternatives 
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Staff Recommendation 
 
 
Attachments 
1. Sidewalk Information 2021-2025 Summary 
2. Sidewalk Information Spreadsheet 
3. Arterial Sidewalk Matrix 2025_P1 
4. Arterial Sidewalk Matrix 2025_P2 
5. Arterial Sidewalk Matrix 2025_P3 
6. Arterial Sidewalk Matrix 2025_P4 
7. New Sidewalk 2022_2026 
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Sidewalk Program Overview and Accomplishments (2021–2025) 

SIDEWALK PROGRAM OVERVIEW 

Accomplishments and Infrastructure Investment | 2021–2025 

6,034,324 

Total Sidewalk Network 
(SF) 

1,209,425 

Sidewalk Improved (SF) 

20.0% 

Network Improved 

4,400,880  
Sidewalks Surveyed (SF) 

72.9% 
Sidewalks Surveyed 

Executive Summary 
The Village continues to invest in maintaining and improving its sidewalk infrastructure through resurfacing, 
grinding, panel replacement, ADA improvements, mudjacking, and full sidewalk replacement projects. Between 
2021 and 2025, approximately 1,209,425 square feet of sidewalk were improved, representing approximately 
20.0% of the Village’s 6,034,324-square-foot sidewalk network. 

Why Sidewalks Are Repaired or Replaced 
• Vertical offsets that create trip hazards 
• Ponding and drainage issues 
• Significant cross-slope deficiencies resulting in ADA compliance concerns 
• Cracked, settled, heaved, or deteriorated panels 
• Locations requiring ADA accessibility improvements 

Key Takeaways 
• Preventative maintenance extends the useful life of the sidewalk network and reduces long-term replacement 

costs. 
• The Village improved an average of approximately 241,885 square feet of sidewalk per year from 2021 through 

2025. 
• The highest annual sidewalk cost occurred in 2024 due to higher per-square-foot replacement costs, resulting 

in fewer square feet completed than 2023. 

  

Page 362 of 372



Sidewalk Program Overview and Accomplishments (2021–2025) 

Annual Sidewalk Improvements 
Total square feet of sidewalk improved each year through replacement, resurfacing, grinding, mudjacking, and ADA 
improvements. 

 

Annual Sidewalk Program Cost ($M) 
Annual investment in sidewalk improvements displayed in millions of dollars. 
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Sidewalk Program Overview and Accomplishments (2021–2025) 

Annual Percentage of Sidewalk Network Improved Percentage of the Village’s total sidewalk network improved 
each year. 

 

 

Annual Summary 
Year Square Feet Improved Program Cost Percent of Network 
2021 217,825 $1,218,250.60 3.61% 
2022 250,925 $1,366,168.50 4.16% 
2023 273,500 $1,868,792.56 4.53% 
2024 225,525 $1,775,125.30 3.74% 
2025 241,650 $1,869,176.25 4.00% 

Conclusion 
The Village has made significant progress in preserving and improving its sidewalk system through a balanced 
approach of preventative maintenance and targeted replacement. Continued investment in these programs will 
help maintain accessibility, improve pedestrian safety, and reduce future infrastructure costs. 
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Year In-House Grind 
(Qty)

In-House 
Grind (Sq 

Ft)

In-House Ramp 
(Qty)

In-House 
Ramp (Sq Ft) Mudjacking (Qty) Mudjacking 

(Sq Ft)
Mudjacking 
Cost/Sq Ft

Total 
Mudjacking 

Cost

Remove 
& 

Replace 
(Qty)

Remove 
& 

Replace 
(Sq Ft)

R&R 
Cost/Sq 

Ft

Total R&R 
Cost

Cut 
Panels 
(Qty)

Cut 
Panels 
(Sq Ft)

Cut 
Cost/Pan

el

Total Cut 
Cost

Resurfacing 
(Qty)

Resurfacing 
(Sq Ft)

Resurfacing 
Cost/Sq Ft

Total 
Resurfacing 

Cost

CDBG 
(Qty)

CDBG 
(Sq 
Ft)

CDBG 
Cost/Sq 

Ft

Total CDBG 
Cost

Total Sq Ft 
Treated

Total Program 
Cost

2021 25 625 116 2900 388 9700 $2.05 $19,885.00 808 20200 $6.00 $121,200.00 188 4700 $48.70 $9,155.60 5498 137450 $5.75 $790,337.50 1806 45150 $6.15 $277,672.50 217825 $1,218,250.60
2022 563 14075 24 600 438 10950 $2.10 $22,995.00 992 24800 $6.18 $153,264.00 2 50 $39 $78.00 7028 175700 $5.85 $1,027,845.00 1014 25350 $6.39 $161,986.50 250925 $1,366,168.50
2023 646 16150 5 125 355 8875 $2.25 $19,968.75 712 17800 $8.25 $146,850.00 79 1975 $37.39 $2,953.81 8066 201650 $7.50 $1,512,375.00 1082 27050 $6.90 $186,645.00 273500 $1,868,792.56
2024 77 1925 75 1875 548 13700 $2.25 $30,825.00 1992 49800 $9.75 $485,550.00 394 9850 $48.70 $19,187.80 6010 150250 $8.25 $1,239,562.50 0 0 $0.00 $0.00 225525 $1,775,125.30
2025 49 1225 19 475 346 8650 $2.25 $19,462.50 1487 37175 $10.04 $373,237.00 0 0 0 0 7021 175525 $7.50 $1,316,437.50 763 19075 $8.39 $160,039.25 241650 $1,869,176.25

Budget for R & R Budget for CDBG
2021 $160,000.00 2021 $300,000.00
2022 $149,000.00 2022 $300,000.00
2023 $153,000.00 2023 $190,897.00
2024 $504,000.00 2024 $0.00
2025 $349,444.00 2025 $165,792.00

$1,315,444.00 $956,689.00

Total sidewalk inventory of 6,034,323.913 sq ft, the percentages replaced each year:

Year Total Sq Ft Treated
% of 

Sidewalk 
Network

Total Program 
Cost

2021 217,825 3.61% $1,218,250.60
2022 250,925 4.16% $1,366,168.50
2023 273,500 4.53% $1,868,792.56
2024 225,525 3.74% $1,775,125.30
2025 241,650 4.00% $1,869,176.25

1,209,425 20.04% $8,097,513.21

Five-Year Total

Total Sq Ft Treated: 1,209,425 sq ft
Percent of Entire Sidewalk Network: 20.04%

From 2021 through 2025, the Village improved approximately 1.21 million square feet of 
sidewalk, representing 20.0% of the Village's 6.03 million square foot sidewalk network. Annual 
treatment rates ranged from 3.6% to 4.5% of the network, with the highest production occurring 

in 2023, when approximately 273,500 square feet (4.53%) of sidewalk was improved.

Sidewalk improvements are completed to address vertical offsets, ponding issues, significant 
cross-slope deficiencies causing ADA compliance concerns, deteriorated concrete panels, and 

other conditions that impact pedestrian safety and accessibility.
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Year Road From To Square Ft Linear Ft Cost
2026 Oakton St Lexington Dr I90 10,100             2,020                283,400$               
2026 Schoenbeck Rd Rand Rd Camp McDonald Rd 10,560             2,112                
2026 Wolf Rd Euclid Av Prospect Heights Train Station 4,250                850                    
2024 Busse Rd (east Side) Algonquin Rd I90 15,500             3,100                299,995$               
2023 Rand Rd (north side) Metro Credit Union Camp McDonald Rd 6,000                1,200                221,900$               
2022 Rand Rd (north side) Schoenbeck Metro Credit Union 7,325                1,465                148,638$               
2022 Golf Rd Country Ln School St 5,980                1,196                121,346$               

Totals: 59,715.00        11,943.00        791,879.00$          

New Sidewalk Construction 2022 through 2026
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Subject Review and Discuss Next Steps for the MP2040 Comprehensive 

Plan. 

Meeting June 9, 2026 - "ON THE ROAD" MEETING OF THE MOUNT 
PROSPECT COMMITTEE OF THE WHOLE 

Fiscal Impact N/A 

Dollar Amount  

Budget Source  

Category DISCUSSION ITEMS 

Type Presentation  

Information 
The Village is currently updating its Comprehensive Plan through the MP2040 planning 
process. The Comprehensive Plan establishes the long-term vision for Mount Prospect and 
provides a policy framework to guide growth, reinvestment, land use, and capital decisions 
through the year 2040. It addresses major topic areas including land use, housing and 
neighborhoods, commercial and industrial areas, community facilities, transportation and 
mobility, and parks and environment. 
 
Discussion 
The MP2040 Comprehensive Plan is in its final stages of preparation. Staff is working with the 
steering committee to review a first draft of the plan document and is ready to advance the 
project toward adoption. The following schedule outlines next steps in the process: 

• June 2026 – Steering Committee Meeting #3 to review the full draft plan and provide 
final direction prior to public release 

• June 30, 2026 – Public Open House to present the draft plan to the community and 
solicit feedback in the Farley Community Room 

• July 2026 – 30-day public comment period; staff to receive public comments and 
update the plan as appropriate 

• August 2026 – Target Planning and Zoning Commission public hearing and 
recommendation 

• September 2026 – Target Village Board consideration and adoption 

 
Staff will discuss work completed to this point and these next steps with the Village board. 
 
Alternatives 
N/A 
 
Staff Recommendation 
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N/A 
 
Attachments 
None 
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