
TO: Town of Commerce City Planning Department/Zoning Board

FREEMAN SIGNS
& ELECTRIC

A SIGN OF GOOD BUSINESS

Subject: Southbound - Variance Request for Signage - Applegreen / Petrogas Limited(E-470 Travel Plaza)

Dear Planning Department / Zoning Board,

Applegreen / Petrogas Limited is formally submitting this letter and theaccompanying documentation to request a variance for the proposed monument sign atour E-470 Travel Plaza location.

This site presents a unique set of circumstances not adequately addressed by thecurrent sign code, particularly concerning highway-type signage where the vehicle speedis 75 MPH. Our primary concen, and the basis for this variance request, is driver safety.To ensure adequate Viewer Reaction Time (VRT) for motorists traveling at high speedson E-470 to safely identify and exit for  our facility, an increase in both the size and heightof our proposed joint identification sign is essential.

Specifically, we are requesting a variance for:

1. Sign Size: An increase to proposed sign area of 250 sq ft.

2. Overall Height (OAH): An increase to proposed sign height of 30 ft.

The enclosed documentation details our justification for these requests, utilizingestablished industry standards from the Manual of Uniform Traffic Control Devices(MUTCD) and the U.S. Sign Council (USSC). These resources support that for highwayconditions at 75 MPH, a sign significantly larger than what the current code permits isnecessary for optimal legibility and driver safety. The USSC's calculations, for instance,recommend a sign size between 450 and 850 sq ft for these conditions, underscoring theconservative nature of our requested 250 sq ft request.

We believe that granting this variance is critical for the safe and efficient operationof the Applegreen Travel Plaza on E-470. We appreciate your careful review of thisrequest and are available to provide any further information or clarification needed.
Thank you for your time and consideration.

Sincerely,

FREEMAN SIGNS, INC.
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Applegreen / Petrogas Limited is requesting a variance for signage on E-470 foroverall height (OAH) and total size of a monument sign. This location is unique infunctionality and location; the existing sign code does not address Highway type signagewith speeds in excess of 75 MPH. As a safety requirement to afford drivers enough ViewerReaction Time (VRT) to exit for the facility, we are submitting the following information foryour review.

Variance request:

1. An increase in sign size to 250 sq ft.
2. An increase in sign height to 30'OAH.

Project Description:
One joint Identification sign for Applegreen Travel Plaza.
The location is only visible to the private highway (E-470) and the primary functionis to identify Entrance to Travel Plaza and Services within. As we will explain forsafety reasons, size and height need to be increased.

Diagram 1: Proposed Applegreen Monument Sign - Highway Visibility and TenantIdentification
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Diagram 1 Description: This diagram illustrates the proposed monument sign, detailing itsdimensions, tenant panels, illumination methods, and overall design. The sign stands at a proposed 30 feetin overall height, with a prominent Applegreen logo at the top, followed by individual panels for variousdining and service tenants, a fuel price display, and the Commerce City Colorado identifier at the base.This design is optimized for clear visibility and branding on a highway setting.
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Diagram 2: Applegreen Monument Sign Site Plan: Location and Highway Setbacks

Diagram 2 Description: This site plan shows the precise location of the proposed monument signwithin the Applegreen Travel Plaza property. It highlights the sign's strategic positioning relative to the E-470 highway, demonstrating the substantial setbacks from the road and property lines. The diagramconfirms that the sign is situated to maximize its visibility to highway traffic while adhering to general setbackprinciples for safety and aesthetics.
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Diagram 3: Aerial View: Applegreen Travel Plaza and E-470 Viewer ReactionDistance Analysis
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Diagram 3 Description: This aerial view provides a crucial perspective of the Applegreen TravelPlaza's location in relation to E-470. It clearly depicts the considerable Viewer Reaction Distance (VRD)required for drivers approaching the plaza at highway speeds. The red line extending from the sign locationillustrates the minimum visibility  corridor needed for safe decision-making, emphasizing the scale of visibilitychallenges on this high-speed corridor.

The MUTCD provides standards for signs, signals, and pavement markings on allpublic roads. While primarily focused on traffic  control, its principles on legibility and drivercomprehension are highly relevant to on-premise signage designed for highway visibility.The MUTCD emphasizes the need for clear, unambiguous information presented in atimely manner to drivers.

The USSC is a leading authority on signage standards, conducting extensiveresearch on sign legibility, visibility, and optimal sizing based on various factors includingvehicle speed, viewing distance, and environmental conditions. Their "Master CalculationSystem" and associated research are directly applicable to determining appropriate signdimensions for highway scenarios.
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Justification for Overall Height (OAH)

The request for a 30-foot OAH is equally critical for ensuring safety and legibility onE-470:

As supported by MUTCD (Figure 3.2a), a minimum height of 7 feet from the grade ofthe highway is recommended to account for visual blockage by multi-lane traffic (asfurther illustrated in Fig 3.2A). On E-470, with its multiple lanes and high volume oflarge vehicles (trucks, SUVs), a standard low-profile monument sign would befrequently obscured, rendering it ineffective and potentially dangerous. The 30-footheight (as depicted in Diagram 1) elevates the sign above this common line of sightobstruction. While the site plan ensures proper setbacks, natural and constructedfeatures common along highway corridors can impact sightlines. The increasedheight ensures the sign is visible over these potential obstacles.
A taller sign, especially when combined with appropriate setbacks, can be sightedearlier by drivers, contributing to the necessary Viewer Reaction Distance calculatedabove (as determined by calculations referenced in Fig 1.4a and Fig 1.4b, and visuallyrepresented in Diagram 3). This provides the driver more time to identify the sign,comprehend its message, and safely execute any required maneuvers to exit thehighway (a critical benefit for Viewer Reaction Time as detailed in Fig 1.2A, Fig 1.2B,and Fig 1.2C).

Aesthetic Considerations and Mitigation Strategies

Applegreen / Petrogas Limited understands the importance of visual aesthetics andthe City of Commerce City's commitment to maintaining its character. The proposed signhas been designed with these considerations in mind:

The sign will be constructed using durable, high-quality materials that ensurelongevity and a refined appearance. The design incorporates modern aesthetics withclean lines and integrated branding (as depicted in Diagram 1), designed to bevisually appealing and complementary to the architecture of the new ApplegreenTravel Plaza.

The sign will feature internal, energy-efficient LED illumination (also shown inDiagram 1). This method ensures optimal legibility during nighttime and low-lightconditions without causing light spill or glare that could distract or affect drivers onE-470 or adjacent properties. The illumination levels will be carefully calibrated tomeet safety requirements while minimizing environmental impact..
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The variance request for the Applegreen / Petrogas Limited monument sign on E-470is not a matter of preference or commercial advantage, but a fundamental requirement forpublic safety on a unique, high-speed transportation corridor. The existing sign code, whileappropriate for typical municipal roads, does not adequately address the dynamic anddemanding conditions of a major toll highway where the speed limit is 75 MPH and driverreaction time is paramount.

We are committed to being a responsible and contributing member of the CommerceCity community. Granting this variance will allow Applegreen / Petrogas Limited to provideessential and safe services to the traveling public on E-470, reducing potential hazardsassociated with inadequate signage related to Viewer Reaction Distances (VRD) for Highwayvisibility. We respectfully request your approval of this variance and are available to discussany aspect of this submission further.

Table 1: Calculation Table

Metric/Speed

(MPH)

Formula/

Derivation

75 MPH

(Original)

55 MPH

(Calculated
45 MPH

(Calculated)

Speed in Feet

Per Second

(FPS)

FPS = MPH × 1.47 110.25

Viewer Reaction Multi-lane (over 35
Time (VRT) MPH): 11 seconds

80.85 66.15

11 seconds 11 seconds 11 seconds

Viewer Reaction VRD = MPH x
1212.8 889.35Distance (VRD) 727.65VRT x 1.47

Significance

A vehicle covers this many feet every
second, highlighting the limited reaction

window.

This critical safety buffer represents the
time drivers need to process
information and prepare for a

maneuver.

The minimum distance from which the

sign must be legible to provide
adequate reaction time.

Table 1 Description: This table presents a comprehensive analysis of the proposed Applegreen MonumentSign's visibility and legibility requirements across varying highway speeds (45 MPH, 55 MPH, and 75 MPH). Itdetails the interdependencies between vehicle speed, required Viewer Reaction Distance, and optimal LetterHeight, demonstrating how the calculated Copy Area, Negative Space, and overall Sign Area dynamicallyadjust to ensure safe and timely driver comprehension in high-speed environments.



FREEMAN SIGNS
& ELECTRIC

FGOOD BUSINES

Fig A. USSC Exhibit: Comprehensive Factors in Sign Legibility and Sizing Calculations
Fig. A-MASTER CALCULATION
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The purpose of this guide is to distillthe current
research on legbilty and present a method of
calculation that allows designers, planners, and
owmers to determine ideal sign sizes for
Roadside On-Premise signage scenarios

This guide gwes these end users a Master
Calculation tool to seek out approval or variance

Signage has several legibility factors. such as
Viewer Reaction Time Viewer Reaction

Distance, Letter Height. Contrast Ratio and Copу
Area that need to be taken into consideration

when designing effective signage.

This guide will walk end uses through that
Master Calculation, broken down into 3

Sections Stuations Legibility, and Vsblity.

Notes

Highway Signage factors are exdensively
covered in the FHWA MUTCD manual

https /mutod thwa dot govikno_ 11th Eddion htm

Interior Signage is extensively covered in the
ADA Standards for Accessible Design
https:/www.ada govilaw-and-regsdesion-standarois

DanelR Mandeller John Baver & Ricterd Ca
STREET GRAPHICS AND THE LAN

(Cheago LAmerican Plamoing Assoc. 2015). 35.39

Sign Research Foundation | On-Premise Signage Situations. Legibility, ard Visbility - Guidelines for Trafic Satety-v1.0 (06/24)

Fig A Description: This USSC exhibit outlines the comprehensive factors considered in the MasterCalculation System for determining optimal sign legibility and sizing. It underscores the multi-facetedapproach required, acknowledging that factors like vehicle speed, driver maneuver, and visual environmentsignificantly impact how quickly and effectively a sign can be perceived and understood by motorists. Thisrigorous methodology supports the need for tailored sign solutions in unique conditions like E-470.
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significantly impact how quickly and effectively a sign can be perceived and understood by motorists. Thisrigorous methodology supports the need for tailored sign solutions in unique conditions like E-470.

Fig 2.4 USSC Data: E-470 Speeds and Recommended Sign Areas (450-850 sq ft)

Fig. 2.4a-SIGN AREA: PRE-SIGN SIMPLE MANEUVER (VRT= 8 SEC)
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Fig. 2.4b-SIGN AREA: PRE-SIGN COMPLEX MANEUVER (VRT = 10 SEC)
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SIGN AREA CALCULATION

Sign sze can greatly affect the drives's ablity to
detect and read me messageng. This size can be
calculated by assigning a numerical value to the
five contribusthuting faciors. Viexer Reaction Tine
Vewer Peaction Distance. Letter Height. CopA
Area, and fNegative Space

21

a of Sign Computatio

Determine speed in feet per second (FPS)
(MPH x 1 47)

Detertnine Viewer Reactioaction Time (VRT)
Reference Sections 12-13

eternine Viewer Reaction Distance (VRD)
(VRT FPS
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Doterun Copy Area Single Letter Sqt
total number of letters symbol awea

Determane Negative Space (Copy Area x 151

Area of Sign= Copy Area Negative Space

A sampk

equation ection 4

Sign Researcti Foundation 1 On-Premise Signage Situations. Legbility, and Visibildy Guidelines for Traffic Safety v10 (06/24

Fig 2.4A and 2.4B Description: This USSC chart demonstrates the recommended sign area calculationsbased on varying speeds and maneuver complexities. Importantly, for speeds comparable to E-470 (whichexceeds the 55 MPH shown), the recommended sign sizes escalate significantly, ranging from 450 to 850square feet. This highlights that our requested 242sq ft, while a substantial increase over typical code,remains a conservative figure well within the established safety-based recommendations for high-seedhighway environments. Below we have extended to 75 MPH for  sign area requirements.



Sign Area Calculation

SIGN AREA = [(VRT) (MPH)]2/800

Sign Area VRT MPH

POS

, 800

162.00 = 8 45 SQd 800

253.13 = 10 45 Sod

PO

800

306.28 11 45

POS

800

242.00 = 8 55 Sod 800

378.13

=

10 55 SQd 800
457.53 = 11 55 SOd 800

639.03 = 11 65 Sod 800

450.00 = 8 75 Sod 800

703.13 10 75 SQd 800

850.78 11 75 Sod 800 < E-470-(VRT & MPH)
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MUTCD: Recommends that the sign be placed at a minimum of 7' from the gradeof the highway to allow for blockage that occurs with multi lane highways.

Fig. 3.2a - SIGN BLOCKING SCENARIOS
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Fig 3.2A Description: This MUTCD graphic illustrates common sign blocking scenarios, particularlyon multi-lane highways. It explicitly recommends a minimum sign height of 7 feet above grade to counteractvisual obstructions caused by adjacent vehicles. Given the nature of E-470 as a multi-lane, high-volumehighway, ensuring the sign's visibility above traffic is critical. Our proposed 30' OAH directly addresses thisby elevating the sign to a height where its critical messaging remains clear and unobstructed for  drivers inall lanes.

USSC: Recommends a 20' setback to allow for better visibility for multi-laneviewing.

Fig. 3.4a -45 MPH LANE 4
Fig. 3.4b-45 MPH/LANE 3

3.4
SIGN BLOCKING

45 MPH STUDY

SPEED

LIMIT

45
Sign Setback at 10 ft Sign Setback at 20 ft Sign Setback at 10 ft Sign Setback at 20 ft

Flow Rate % Blocking Flow Rate % Blocking Flow Rate % Blocking Flow Rate % Blocking200 9 200 6 200 16 200 12
400 17 400 12 400 29 400 23600 24 600 17 600

Tables indicate perpent of time sign is blocked
from view of subject veh.cle depending on the
Flow Rate and sign setback

Flow Rate represents number of vehicies
traveling in both lane direction for a40 600 32 1 hour

800 31 800 23 800 49 800 41
1000 Continued on following page37 1000 27 1000 57 1000 48
1200 42 1200 42 1200 64 1200 54 Craeford

Chicago
sc 2016) g 36-39

Sign Research Foundation 1 On-Premise Signage Situations. Legibility, and Visibilty Guidelines for Traffic Satety -v1.0 (06/24)
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Fig 3.4 and 3.4B Description: This USSC study on sign blocking emphasizes the importance ofadequate setbacks for optimal visibility, especially in multi-lane traffic conditions. It demonstrates howincreasing setbacks from the roadway can significantly reduce the percentage of time a sign is blocked byother vehicles. Our proposed sign location incorporates appropriate setbacks, further enhancing its legibilityfor drivers, which complements the necessity for increased height and size.

Fig 1.2 viewer reaction time for different complexities

1.0 SITUATIONS

ROAD

CONDITION

Fig. 1.2a-SIMPLE

5
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35

Fig 1.2b COMPLEX Fig. 1.2c-MULTI-LANE

COMPLEX

SPEES
LAMIT

35

Developed toen or aty coremercal areasDESCRIPTION Toum or suburbn esidentiad

Single lane travel under 35 mph Single or mulls-laree traxvel under 35

SIGH

DETECTION 0.5 Second

MESSAGE
SCAN

8.1 Sec / Letter

0.5 Sec/Symbol

1 Second

0.1 Sec/Letter

0.5 Sec/ Symbol

MULTI-LANE

SPEED
LHIT

35

Developed urban/suburban commercal

aleae lul-lane travel over 35 rph

1 Second

0.1 Sec/Letter

0.5 Sec/Symbot

1.2

VRT PRE-SIGN
MANEUVER

The Driving Maneuver can require as much
as 4 to 6 seconds post-detection based on
the complexity of the driving envitorment.
This may include signaling,  changing lanes.
braking, and turning the necessary direction

Whether the Dnving Maneuver needs to be
included as a factor in the VRT is dependent
on when the maneuver must be made.

before (pre-sign) or after (post-sign)

in most sign scenarios, the sign is located at
or near the entity or tum meaning arly drivиБ
maneuver required is conducted pre-sign and
should be included in VRT.

An exception to this might be a Stop sign
scenario at the decision point in which the
sign can be scanned and then acted upon

as necessary
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USSC: Viewer Reaction Time (VRT) in our case before (Pre-Sign) for a Multi-Lane road.

Fig 1.2A, Fig 1.2B, and Fig 1.2C Description: These USSC figures detail the Viewer Reaction Time(VRT) needed for drivers to process information before a decision point, particularly for complex and multi-lane maneuvers. For multi-lane travel over 35 MPH, the pre-sign reaction time is identified as 11 seconds.The accompanying VRD calculation table demonstrates how vehicle speed directly impacts the requiredvisibility distance, serving as the foundational data for our subsequent calculations and ultimately  justifyingthe need for a larger and taller sign.

Fig 1.4 Viewer Reaction Example Calculations
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Fig. 1.4a-VRD SCENARIOSs Fig. 1.4b-VRD CALCULATION TABLE 1.4
Distance A:

Post Sgn Sgls

VRDMPKRTAT

14

205.8 11.

Distance B
Pe Sign Spl

411.6

Simple 2 lae Complex 4lane Legtbity Index 30 Letters 30
VIEWER REACTION

DISTANCE (VRD)SITUATION VRT (Sec) VRD

Post Sign Semple 4 1711

SPEED

LIMIT

Viewer Reaction Distance (VRD) s an important
Post-Sigh Complе 5 213 ft.

25 Pre Siyn  Semple 8 341 ft.

Pre-Sign Compl 10 426 ft.

Post-Sign Sample 4 206 ft.

SPEED

LIMIT

SPEED

LIMIT Post-Sign Compе 5 257 f.

35 35 PreSign Suple 3 412

Pre-Sigh Comple 10 515 ft.

Post-Sign Siempl 265 ft.
Distance C

Port Sign Bimple tt

40

1.255.4
294

SPEED
LIMIT Posd-Sign Compier 5

factor in determining sign legibilty and size The
distance from the viewer to the sign at point o
detection will utimately determine the necessary
letter height. Where Viewer Reaction Time (VRT)
is measured in seconds, VRD is measured in feet

VRT can be converted to VRD when necessary
to determine the distance of first detection (and
therefore required letter height) You can find the

environmental metrics for pre and post- sign
maneuvers on sections 12 and 1.3

The equation is as followS
331 f.

45 Pre-Sign Simple 8 529 ft. VRD = (MPH) (VRT) x 1.47

Phe-Gign Compler 10 662 11 Travel speed in miles per hour (MPH) 10 is

converted to feet per second (FPS) by using the
multplier. 147

SPEED

LIMIT Post-Sign Comples 5 404 f1.

55
Pre-Sign Complen 10 809 ft.

SPEED

LIMIT

25

SPEED

LIMIT
ut-Lane 11 1051 ft.

65

NOTE

There may be an instance where the distance is
an enforced value-for example,  when rounding
a curve with obscured visibilty. Knowing the VRD
and MPH we can work backward to calculate

the sign requrements

Daniel A Mandeker. John M Baker & flichard Crawford
STREET GRAPHICS AND THE LAW
(Chicago l Amencan Planning Assoc 20151 pр 30

Sign Research Foundation 1 On-Premise Signage. Situations,  Legdilty, and Visibility - Gudelines for Traflic Safety  -v10 (06/24)

Fig 1.4a and Fig 1.4b Description: These USSC figures illustrate various Viewer Reaction Distance (VRD)scenarios and provide a comprehensive VRD calculation table. The figures demonstrate how the requiredlegibility distance for a sign varies based on speed limits (MPH) and the complexity of the maneuver (Simplevs. Complex, Pre-Sign vs. Post-Sign, and Multi-Lane). Notably, the table specifically calculates VRD using afixed Legibility Index of 30, underscoring the significant distances needed for drivers to perceive and react toinformation under different driving conditions. This data is critical for determining the necessary sign visibilityand size, reinforcing the need for appropriately scaled signage to ensure driver safety and comprehension
Our calculations(75 MPH), based on the aforementioned USSC and MUTCD standards,conclusively demonstrate the necessity of the requested variance for driver safety on E-470.
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In conclusion, the variance requested for the Applegreen / Petrogas Limitedmonument sign is not merely a matter of aesthetic preference or commercial advantage. Itis a critical safety imperative driven by the unique and demanding high-speed conditions ofthe E-470 corridor, where speeds regularly exceed 75 MPH. The rigorous calculations, basedon established MUTCD and USSC standards, unequivocally demonstrate that the proposed250 sq ft sign, with its 30-foot OAH, is the minimum necessary to provide drivers with thecrucial Viewer Reaction Time and Distance required for safe navigation and exit decisions.

The existing sign code, designed for typical municipal roads, does not account forthese specific highway dynamics. By granting this variance, the Town of Commerce CityPlanning Department / Zoning Board will enable Applegreen / Petrogas Limited to operateresponsibly, enhancing public safety by mitigating hazards associated with inadequatesignage in such a high-speed environment. We respectfully urge your approval, confidentthat this variance represents the safest and most effective solution for the traveling publicon E-470.


