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1. INTRODUCTION  

The San Diego State University (SDSU) Peninsula Component Exterior Lighting Study (Study) is prepared by 

Francis Krahe & Associates Inc. to analyze the potential lighting impacts to adjacent sensitive properties from 

proposed new exterior building and site lighting associated with the redevelopment of the San Diego State 

University Peninsula Project (Project) located within the San Diego State University Campus in San Diego, 

California.  San Diego State University proposes to demolish all existing structures and site improvements within 

the Project site to allow for redevelopment of six (6) up to thirteen story student housing apartment towers, 

landscaping, internal roads, fire access road, parking, pedestrian pathways, and seating areas.  The proposed 

Project would include exterior lighting for safety, security, and use of the Project facilities and site at night. 

This Study reviews the parameters that affect Light Trespass and Glare (each as defined in Section 4 below), 

reviews relevant lighting metrics and regulations pertaining to exterior artificial lighting, examines the existing 

lighting conditions within and surrounding the Project site, and evaluates the Project’s artificial exterior lighting 

at two phases of the proposed Project development schedule to identify the potential lighting environmental 

impacts.  

The methods of analysis utilized for this Study are based upon the recommended practices established by the 

Illuminating Engineering Society of North America (IESNA) for the practice of illumination engineering design 

and application, and the actual measurements of light sources and illuminated surfaces.  IESNA reference 

publications include:  American National Standards Institute (ANSI)/Illuminating Engineering Society (IES) OL-

IM-01 Lighting Science Standards; ANSI/IES OL-IM-02 Lighting Practice Standards; ANSI/IES OL-IM-03 Lighting 

Applications Standards; ANSI/IES OL-IM-04 Lighting Measurements and Testing Standards; and ANSI/IES OL-

IM-05 Lighting Roadway and Parking Facilities Standards.    The ANSI/IES Standards replace the IESNA 10th 

Edition Handbook and all various refernces published by IESNA prior to 2011. 

2. PROJECT DESCRIPTION 

The Proposed Project is the construction and development of new student housing, dining, and auxiliary uses 

on and adjacent to SDSU’s main campus. The Proposed Project is comprised of two components - the Peninsula 

Component, which would be located adjacent to the main SDSU campus at the northern terminus of 55th 

Street; and the University Towers East Component, which would be located east and immediately adjacent to 

the existing University Towers on Montezuma Road. 

The proposed Peninsula Component would be located on an approximately 10.3-acre site adjacent to the 

northwest portion of campus, just south of Interstate-8 (I-8) and west of Canyon Crest Drive. Development of 

the Peninsula Component would include demolition of all 13 existing buildings, which presently provides 

housing for 702 students, and the phased development of one 9-story student housing building and five 

student housing buildings up to 13 stories in height that would contain a total of approximately 4,450 student 

beds. 

This Study examines the lighting associated with the Peninsula Component. 

The Project site sits on a topographic mesa and is surrounded by undeveloped canyon areas owned by SDSU 

to the west, north, and east.  SDSU campus buildings exist to the south. Residential properties exist further to 

the west of the Project site and north of the I-8 freeway.  Figure 1 below illustrates the Project site and 

surrounding context. 

The existing conditions at the Project site include two and three story student housing apartment buildings 

with associated existing exterior lighting. including street lights within 55th Street, site lights for the on site 

access drives and parking, exterior building entrance lights, and security lights. 
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The Project includes the proposed exterior building and site lighting as illustrated in the Conceptual Project 

Exterior Lighting Plan (Appendix A), which includes the installation of exterior building and site lighting 

throughout the Project site.  This Study includes analysis of Project phasing of construction as follows:  

Project Phase 1 through Phase 4 includes demolition of all existing structures and site improvements, 

construction of up to four of the six proposed up to thirteen story student housing apartment towers and 

associated site improvements including exterior landscaping, pedestrian pathways, outdoor seating areas, 

Figure 1:  Project Site Diagram 
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internal vehicular and fire access roads, parking, and outdoor sports fields including illuminated sports fields.     

This Study assumes the most conservative condition of the sports fields being constructed several years in 

advance of the construction of Phase 5 and Phase 6 which would ultimately require the eventual demolition of 

the sports fields.   

Project Phase 5 through Phase 6 includes demolition of the outdoor sports fields constructed in prior phases 

and constuction of the remaining proposed up to thirteen story student housing apartment towers and 

associated site improvements including exterior landscaping, pedestrian pathways, and outdoor seating areas. 

The Project would include the following Project Design Features relating to exterior lighting to specifically 

control Light Trespass and Glare at adjacent sensitive properties: 

PDF-1: All Project site exterior light fixtures will be installed in such manner to be aimed away from the 

Project site perimeter, and shielded to prevent backlight toward the Project site perimeter, to limit 

Light Trespass at the adjacent undeveloped canyon areas. 

PDF-2: Sports Field Lighting will be installed in such manner to be shielded and or aimed to limit 

maximum surface luminance visible from any residential use to 100 cd/m2 to prevent Glare. 

PDF-3:  All Project site exterior light fixtures at the perimeter of the property will comply with CALGreen 

Backlight, Uplight, and Glare (BUG) requirements, including the use of backlight shields, and installed 

in such manner to limit maximum surface luminance visible from any residential use to 100 cd/m2 to 

prevent Glare. 

3. SUMMARY OF LIGHT TRESPASS AND GLARE ANALYSIS 

This Study evaluates potential environmental impacts from the Project’s exterior lighting that would be 

authorized by approval of the proposed Project, and are identified within the Conceptual Project Exterior 

Lighting Plan included as Appendix A and as noted in the Project Design Features above. Light from the Project 

may affect the environmental conditions at surrounding properties with respect to Light Trespass or Glare.  For 

this Study, light from the Project is analyzed at sensitive properties where additional light from the Project may 

substantially impact the use of these properties.  Sensitive properties are defined in this Study as residential 

use properties and or sensitive natural habitats.  Other sensitive properties may include outdoor dining 

facilities, hotel properties, or hospitals, which are not present in the vicinity of the Project site.   Commercial 

use properties, such as office buildings or retail stores are not considered sensitive properties because 

additional light at these property uses does not adversely affect the use of the property. Properties within the  

SDSU campus are not considered sensitive properties in this Study.   The closest sensitive properties adjacent 

to the Project are evaluated.  Light intensity decreases exponentially with distance1. Therefore, more distant 

properties would receive much less light from the Project. 

Environmental impacts from the Project at sensitive properties are evaluated with respect to Light Trespass and 

Glare; These two terms are defined and described in Section 4 Lighting Glossary, below. Light Trespass occures 

when light from the Project leaves the Project site and reaches a sensitive property. Glare occurs where the 

Project lighting is visible and the Project light source luminance is substantially brighter than the background 

luminance when viewing the Project from a sensitive property.   Glare describes the  discomfort or reduced 

visibility from very bright surfaces. Glare may occur either during the day or night, while Light Trespass occurs 

only at night. 

 
1 Inverse Square Law 
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3.1 Light Trespass  

This Study demonstrates the Project would not create a significant impact from Light Trespass at adjacent 

sensitive residential properties to the west and north of the Project site.   Although regions of the Project site 

developed area perimeter may experience high illuminance (greater than the 0.74 fc maximum defined by the 

California Green Building Code), the illuminance from the Project at all sensitive residential properties is less 

than 0.74 fc, and is not significant. 

This Study evaluates the proposed Project exterior lighting with respect to Light Trespass at the boundary of 

the sensitive natural habitat within the undeveloped canyon areas within the Project property.   This Study 

concludes the Project would not create a Light Trespass threshold impact as currently proposed, with exterior 

lighting fixtures aimed away from the undeveloped canyon area boundary within the Project site as per Project 

Design Feature PDF-1 described in Section 2 above.      This Project Design Feature includes the requirement 

that all light fixtures be shielded and aimed away from the undeveloped canyon area boundary which prevents 

any potential Light Trespass impact. 

3.2 Glare  

This Study analyzes the proposed Project exterior lighting and the visibility of light fixtures from sensitive 

residential properties surrounding the Project site. The analysis concludes the site and sports field lighting will 

be visible from sensitive residential properties during Phase 1 through Phase 4 of the Project development 

schedule. However, the site and sports field lighting luminance is limited to 100 cd/m2 by CALGreen and Project 

Design Features PDF-2 and PDF-3.   Therefore, the Project proposed exterior lighting in Phase 1 through Phase 

4, will not present high contrast conditions with Contrast Ratios exceeding 30:1 (See Table 7). The Contrast 

Ratio compares the maximum Project luminance to the existing average luminance measured at the Monitoring 

Sites which are adjacent to the sensitive properties, and are defined below in Section 7.1a and analyzed in 

Section 8. Therefore, the Project Phase 1 through Phase 4 exterior lighting will not create a significant impact 

due to the introduction of new high contrast Glare conditions.      

This Study demonstrates the Project Phase 5 through Phase 6 will not create a significant source of Glare 

because the Project will not create a new high contrast condition visible at adjacent residential properties.  The 

Project Phase 5 through Phase 6 development plan does not include sports field lighting and will include site 

light fixtures with source brightness no greater than 100 cd/m2 as required by CALGreen and Project Design 

Feature PDF-3.    The proposed building and site improvements have been analyzed, and the visibility of the 

Project lighting fixtures from the adjacent residential properties surrounding the Project site considered.  The 

site lights will be visible, and will not present a high contrast condition with greater than 30:1 Contrast Ratio.   

The Contrast Ratio compares the maximum Project luminance to the existing average luminance measured at 

the Monitoring Sites which are adjacent to the sensitive properties, and are defined below in Section 7.1a and 

analyzed in Section 8.  Therefore, the Project Phase 5 through Phase 6 will not create a new Glare condition at 

adjacent sensitive residential properties. 

Light intensity degrades exponentially with distance.  Therefore, sensitive properties which are more distant 

than the locations analyzed in this Study will receive substantially less light from the Project and will not have a 

direct view of the exterior site lighting or the sports field lighting as noted above.  Therefore, the Project will 

not create contrast ratios exceeding 30:1 and there will be no Light Trespass or Glare impacts at locations more 

distant than the Monitoring Sites. 
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4. LIGHTING GLOSSARY 

Discussions of lighting issues include precise definitions, descriptions or terminology of the specific lighting 

technical parameters. The following glossary summarizes explanations of the technical lighting terms utilized 

in this Study and the related practice standards. The following technical terms are used in this Study. 

Brightness:  The magnitude of sensation that results from viewing surfaces from which light 
comes to the eye. This sensation is determined partly by the measurable 
luminance of the source and partly by the conditions of observation (Context), 
such as the state of adaptation of the eye. For example, very bright lamps at 
night appear dim during the day, because the eye adapts to the higher 
brightness of daylight. 

BUG Rating:  A luminaire classification system established in IES TM-15-11, BUG Ratings 
Addendum that provides for uniform assessment of the directional 
characteristics of illumination for exterior area lighting. BUG is an acronym 
composed of Backlight, Up light, and Glare. BUG ratings are based on a zonal 
lumen calculation for secondary solid angles defined in IES TM-15-11.  

Candela: Measure of light energy from a source at a specific standard angle and 
distance. Candela (cd) is a convenient measure to evaluate output of light from 
a lamp or light fixture in terms of both the intensity of light and the direction 
of travel of the light energy away from the source.  

Contrast: Calculated evaluation of high, medium and low contrast of visible light sources 
or surfaces within the Property by a ratio of luminance. Contrast is the ratio of 
one surface luminance to a second surface luminance or to the field of view. 
Contrast exceeding 30 to 1 are usually deemed uncomfortable; 10 to 1 are 
clearly visible; and less than 3 to 1 appear to be equal. 

Fully Shielded: A lighting fixture constructed in such a manner that all light emitted by the 
fixture, either directly from the lamp or a diffusing element, or indirectly by 
reflection or refraction from any part of the Luminaire, is projected below the 
horizontal as determined by photometric test or certified by the manufacturer. 
Any structural part of the light fixture providing this shielding must be 
permanently affixed. In other words, no light shines above the horizontal from 
any part of the fixture. 

Glare: The sensation produced by luminances within the visual field that are 
sufficiently greater than the luminance to which the eyes are adapted to cause 
annoyance, discomfort, or loss in visual performance or visibility. 
 
For exterior environments at night, Glare occurs when the range of luminance 
in a visual field is too large. The light energy incident at a point is measured 
by a scale of footcandles or lux and is described in the technical term 
Illuminance. This incident light is not visible to the eye until it is reflected from 
a surface, such as pavement, wall, dust in the atmosphere or the surface of a 
light bulb. The visible brightness of a surface is measured in footlamberts (or 
metric equivalent candelas per square meter) and is described by the term 
Luminance. 

  The human eye processes brightness variations across a very broad spectrum 
of intensities. The range of brightness generated by direct noon sun versus a 
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moonlight evening is over 5000 to 1.  Human eyes are capable of 
accommodating to this range of intensities given adequate time to adjust. 
However, the eye cannot process brightness ratios of more than 30 to 1 within 
a view without discomfort. See IESNA 10th Edition Handbook, Section 4.10.1, 
Discomfort Glare and Section 10.9.2 Calculating Glare. 

  Also see definitions for “Disability Glare”, “Blinding Glare”, “Discomfort 
Glare”, “Discomfort Glare Rating”, “Direct Glare”, “Reflected Glare”. 

  For the purpose of this analysis, brightness of light sources may be described 
subjectively by the following criteria: 

  High Contrast Conditions: View of light fixture emitting surface, such as a 
lens, reflector, or lamp, where brightness contrast ratio exceeds 30 to 1 (source 
Luminance to background Luminance ratio in footlamberts).  

  Medium Contrast Conditions: Brightly lighted surfaces where contrast ratio 
exceeds 10 to 1 but is less than 30 to 1 (source Luminance to background 
Luminance ratio in footlamberts). 

  Low Contrast Conditions: Illuminated surfaces where contrast ratio is less 
than 10 to 1 (source Luminance to background Luminance ratio in 
footlamberts). 

Illuminance: Illuminance is the means of evaluating the density of Luminous Flux. 
Illuminance indicates the amount of Luminous Flux from a light source falling 
on a given area. Illuminance is measured in footcandles (fc) which is the lumens 
per square foot, or Lux (lumens per square meter). Illuminance need not 
necessarily be related to a real surface since it may be measured at any point 
within a space. Illuminance is determined from the Luminous intensity of the 
light source. Illuminance of a point source decreases with the square of the 
distance from the light source (see Inverse Square Law definition). For 
the purposes of this analysis, illuminance may be described subjectively by the 
following criteria: 

  High Illuminance:   Illuminance greater than 0.74 footcandles. 

  Medium Illuminance:   Illuminance less than 0.74 footcandles and greater than 
0.09 footcandles. 

  Low Illuminance:   Illuminance less than 0.09 footcandles. 

Horizontal Illuminance:  Illuminance incident upon a horizontal plane. The orientation of the 

illuminance meter or calculation point will be 180° from Nadir. 

Vertical Illuminance: Illuminance incident upon a vertical plane. The orientation of the illuminance 

meter or calculation point will be 90° from Nadir. 
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Inverse Square Law: In physics, an inverse-square law is any physical law stating that a specified 
physical quantity or intensity is inversely proportional to the square of the 
distance from the source of that physical quantity. The fundamental cause for 
this relationship can be understood as geometric dilution corresponding to 
point-source radiation into three-dimensional space (see Figure 2).  The 
divergence of a vector field which is the resultant of radial inverse-square law 
fields with respect to one or more sources is everywhere proportional to the 
strength of the local sources, and hence zero outside sources. Newton's law 
of universal gravitation follows an inverse-square law, as do the effects of 
electric, magnetic, light, sound, and radiation phenomena.  Thus, Illuminance 
decreases with the square of the distance from the light source. 

 

 

 

 

 

 

 

 

Output Direction: Luminaires for general lighting are classified in accordance with the 
percentages of total luminaire output emitted above and below horizontal. 
The light distribution curves may take many forms within the limits of upward 
and downward distribution, depending upon the type of light and the design 
of the luminaire. 

Lighting Array: An installation of multiple light sources or lamps where the distance between 
each lamp or light source within the Lighting Array is less than 5 feet on center 
in any direction from any other source. 

Light Source: Device which emits light energy from an electric power source. 

Light Trespass: The encroachment of light, typically across property boundaries, causing 
annoyance, loss of privacy, or other nuisance. 

Lighting Zone (LZ): Defined by IESNA and summarized on pages 10 and 11 in the LP-11-20 
Environmental Considerations for Outdoor Lighting and adopted by 
CALGreen. 

Figure 2:  Inverse square law diagram (hyperphysics.phy-ast.gsu.edu) 
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Lighting Zone LZ3: Outdoor areas of human activity where the vision of human residents and users 
is adapted to moderately high light levels. Lighting is generally desired for 
safety, security and/or convenience. 

Luminaire: A complete lighting unit consisting of a light source together with the parts 
designed to distribute the light, to position and protect the light source, and 
to connect the light source to the power supply. Also referred to as a Light 
Fixture. 

Luminance: Luminance is a measure of emissive or reflected light from a specific surface 
in a specific direction over a standard area. Luminance is measured in 

footlamberts (fL) (1/π Candela per square foot) or cd/m2 (Candela per square 
meter). 1fL = 3.43 cd/m2. 

  Whereas Illuminance indicates the amount of Luminous Flux falling on a given 
surface, Luminance describes the brightness of an illuminated or luminous 
surface. Luminance is defined as the ratio of luminous intensity of a surface 
(Candela) to the projected area of this surface (m2 or ft2). 

Luminous Flux: Mean value of total Candelas produced by a light source. Luminous Flux 
describes the total amount of light emitted by a light source. The unit for 
measuring Luminous Flux is Lumen (lm). 

  This radiation could basically be measured or expressed in watts. This does 
not, however, describe the optical effect of a light source adequately, since 
the varying spectral sensitivity of the eye is not taken into account. To include 
the spectral sensitivity of the eye the Luminous Flux is measured in lumen. 
Radiant Flux or 1 W emitted at the peak of the spectral sensitivity (in the 
photopic range at 555 nanometers produces a Luminous Flux of 683 lumen). 
The unit of lumen does not define direction. 

Monitoring Sites: Monitoring Sites are locations selected for observation and field lighting 
measurements to evaluate the views to the Project site from adjacent sensitive 
properties and to determine the extent and intensity of existing light sources 
within and surrounding the Project site.  The Monitoring Sites are within the 
public right of way and may be adjacent to sensitive sites.  These locations are 
representative of the view to the Project from the vicinity of the sensitive sites 
surrounding the Project site to the north, south, east and west.  Figure 4 below 
illustrates the Monitoring Site locations. 

5. REVIEW OF LIGHTING REGULATIONS AND REFERENCE STANDARDS 

Exterior lighting regulations that apply to this Project are the California energy and building codes including 

the California Green Building Standards Code (CALGreen), and the California Energy Code (CEC).   Reference 

standards include model lighting ordinances provided by the Illuminating Engineering Society of North 

America (IESNA) and the International Dark Sky Organization. Various aspects of these reference standards are 

included in regulations to improve the outcomes of any approved project and avoid future disputes or legal 

challenges to proposed exterior building and site lighting.   The lighting standards summarized below balance 

the requirements of property owners for sufficient brightness, with minimizing the off-site negative effects of 
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Light Trespass and Glare.   Lighting sections relevant to the present analysis are summarized and discussed for 

the City of San Diego Multiple Species Conservation Program. 

5.1 California Code of Regulations, Title 24 (California Building Standards Code) 

Title 24 of the California Code of Regulations (CCR), also known as the California Building Standards Code, 

consists of regulations to control building standards throughout the State.  The following components of Title 

24 include standards related to exterior building  and site lighting: 

2022 Building Energy Efficiency Standards (Title 24, Part 6) 

The 2022 Building Energy Efficiency Standards, also referred to as the Califorinia Energy Code (CEC), stipulates 

allowances for lighting power and provides lighting control requirements for various lighting systems, with the 

aim of reducing energy consumption through efficient and effective use of lighting equipment.   

2022 California Green Building Standards Code (Title 24, Part 11) 

The 2022 California Green Building Standards Code, which is Part 11 of Title 24, is commonly referred to as the 

CALGreen Code.  Paragraph 5.106.8, (included herein as Appendix B) Light pollution reduction, requires that 

all non-residential outdoor lighting must comply with the following requirements:  

“The minimum requirements in the CEC for Lighting Zones 1 – 4 as defined in Chapter 10 of the 

California Administrative Code ….; and 

“Comply with a local ordinance lawfully enacted pursuant to Section 101.7, whichever is more 

stringent.” 

Further requirements and exceptions are defined in 2022 Building Energy Efficiency Standards, Title 24 Part 6, 

Section 140.7 PRESCRIPTIVE REQUIREMENTS FOR OUTDOOR LIGHTING.  Section 140.7 (see Appendix C) 

includes the following exceptions which apply to the Project exterior lighting: 

“Exceptions to Section 140.7(a):  When more than 50 percent of the light from a luminaire falls within 

one or more of the following applications for the lighting power for that luminaire shall be exempt from 

Section 140.7: 

…. 

”4. Lighting for sports and athletic fields, and children’s playgrounds.”  …. 

“9. Landscape lighting.” 

The 2022 Building Energy Efficiency Standards, Title 24 Part 6 includes the following requirements which apply 

to Glare in Section 130.2 Outdoor Lighting Controls and Equipment (Appendix D): 

Section 130.2 OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 

“(b)  Luminaire cutoff requirements.  All outdoor luminaire of 6,200 initial luminaire lumens or greater, 

shall comply with backlight, uplight, and glare (collectively referred to as “BUG” in accordance with IES 

TM-15-11, Addendum A) requirements as follows: 

1.    Maximum zonal lumens for backlight, uplight, and glare shall be in accordance with Title 24, Part 

11, Section 5.106.8. 

Project light fixtures with less than 6,200 lumens are exempt from the requirements of Section 130.2.   
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5.2 California Energy Code Lighting Zone LZ3 

The Project site and surrounding properties are within a suburban, institutional, and residential zone with 

extensive nighttime use, including the existing student housing apartment buildings, nearby residences to the 

west and north, and nearby SDSU facilities.  Current best practices for lighting standards recognize the unique 

issues related to night time use adjacent to light sensitive locations. The California Administrative Code Table 

10-114-A (Appendix E) includes designations for Lighting Zones (LZ) 1 through 4, which correspond to the Light 

Trespass Illuminance recommendations published by IESNA. The IESNA recommendations (Appendix F) for 

Light Trespass Illuminance vary based upon the extent of night time human activity and the extent of natural 

habitat. 

All urban areas within California are designated Lighting Zone 3 as default under the CEC, which stipulates a 

maximum Light Trespass illuminance of 8 lux (0.74 footcandles).  Per the California Administrative Code, Table 

10-114-A, the designations for outdoor lighting zones in urban areas are as designated by the 2010 U.S. Census. 

The Project site is within the geographic area corresponding to the definition of Lighting Zone 3.  In addition, 

the IESNA defines Lighting Zone 3 as:  “areas with moderatly high lighting levels. These typically include 

commercial corridors, high intensity suburban commercial areas, town centers, mixed use areas, industrual uses 

and shipping and rail yards with high night time activity, high use recreational and playing fields, regional 

shopping malls, car dealerships, gas stations, and other nighttime active exterior retail areas”.  

IESNA Table 26.5, lists a Pre-curfew 8 Lux (0.74 footcandles) maximum at the location where trespass is under 

review for Lighting Zone 3.  The California standard is well defined and supported by the IESNA and ASHRAE, 

and other independent lighting organizations such as the International Dark Sky Organization and U.S. Green 

Building Council.   

5.3 IESNA Recommended Practices 

The Illuminating Engineering Society of North America (IESNA) recommends illumination standards for a wide 

range of building and development types.  These recommendations are widely recognized and accepted as 

best practices and are therefore a consistent predictor of the type and direction of illumination for any given 

building type.  For all areas not governed by the regulatory building code, municipal code or specifically 

defined requirements, the IESNA standards are used as the basis for establishing the amount and direction of 

light recommended for the Project. 

The IESNA Standards define Outdoor Lighting Zones relative to a range of human activity versus natural habitat.  

LP-11-20, Environmental Considerations for Outdoor Lighting pages 11 & 12, establishes the Zone designation 

for a range of existing lighting conditions, from low or no existing lighting to high light levels in urban areas.  

These lighting zone difinitions are referenced by the California Administrative Code as noted above in relation 

to allowable energy use for outdoor lighting.  In addition, the IESNA standards define recommended Light 

Trespass limits (Appendix F) relative to the Outdoor Lighting Zones.  The recommended Light Trespass 

illuminance limits define the maximum Light Trespass values in Lux and footcandles at the location where 

trespass is under review.   

The existing conditions surrounding the Project site are best described as Lighting Zone 3.  IESNA lists a Pre-

curfew 8 Lux (0.74 footcandles) maximum at the location where Light Trespass is under review for Zone 3. 

The IESNA recommendations listed above are not a regulatory requirement and are overrided by the 

applicable California State University requirements for Light Trespass at sensitive properties. 
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6. SIGNIFICANCE THRESHOLDS 

Appendix G of the California Environmental Quality Act (CEQA) Guidelines (Title 14 California Code of 

Regulations, Sections 15000–15387) provides a set of sample questions to evaluate impacts with regard to 

aesthetics, including light and glare. The following questions pertains to Light Trespass and Glare as follows:  

Would the project: 

Create a new source of substantial light and glare which would adversely affect day or nighttime views 

in the area? 

In the context of this question from the CEQA Guidelines, the determination of significance in this Study takes 

into account the following factors: 

The change in ambient nighttime light levels as a result of Project exterior lighting sources; and 

The extent to which exterior lighting from the Project would spill off the Project site and affect adjacent 

sensitive properties. 

Specifically, the Project would create a significant impact with regard to artificial light or glare if:  

Light Trespass illuminance from the Project exceeds 0.74 fc at a residential property line, and therefore 

adversely changes the ambient light level at adjacent properties.   

Or, the Project creates Glare with new high contrast conditions with contrast ratio greater than 30:1, 

visible from a field of view from a sensitive residential property. 

Or, the Project lighting is unshielded and aimed toward the adjacent undeveloped canyon areas. 

7. METHODOLOGY 

7.1 Existing Conditions Procedures 

Existing conditions lighting observations were 

conducted following recommended practice 

procedures defined by the IESNA in RP-33-00 

Lighting for Outdoor Environments, TM-10-00 

Addressing Obtrusive Light (Urban Sky Glow 

and Light Trespass) in Conjunction with 

Roadway Lighting, and TM-11-00 Light 

Trespass: Research, Results and 

Recommendations.  Field illuminance and 

luminance measurements were conducted to 

accurately document all existing incident and 

visible light at each Monitoring Site location.  

Incident light can be understood as a vector 

of luminous flux moving through space.  As 

the vector (light) is incident upon a surface, 

the intensity of the resulting illuminance will 

vary depending upon the relative orientation 

of the vector to the surface.  The greatest 

illuminance will result when the surface and 

Figure 3:  Minolta LS-100 luminance meter 
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vector are perpendicular.  The least illuminance will result when the surface and vector are parallel.  In the field 

conditions, where there are multiple sources of light originating from varied positions, illuminance 

measurements are recorded horizontally with the photosensor facing up at 3 feet above grade, and vertically 

with the photosensor facing the Project as per IESNA standards.  These measurements document the total 

horizontal illuminance received at a Monitoring Site as well as the direction and intensity of light converging on 

the Monitoring Site from the direction of the Project site.   Since most of the Monitoring Sites are located at 

distances from the Project site greater than 500 feet, as noted in Table 2 below, the vertical illuminance 

represents a plane perpendicular to the light sources.  Under these conditions, there is little difference between 

the vertical and perpendicular plane, and the vertical plane analysis that is conducted in this Study would be 

equal to or greater than the measured luminance from a precisely perpendicular plane analysis.  Therefore, this 

Study utilizes a vertical illuminance analysis.  The existing Illuminance is measured with a Minolta T-10A 

Illuminance meter.   

The existing luminance is measured from a Monitoring Site to light sources and surfaces within the field of view 

toward the Project site from that Monitoring Site.  This existing conditions luminance data is measured with a 

Minolta LS-100 Luminance meter with procedures consistent with best practices for field measurement of 

luminance as per IESNA standards.  The LS-100 Luminance meter utilized by Francis Krahe & Associates, Inc. 

reports luminance data in either candelas per square meter (cd/m2) or footlamberts (fL).   All existing luminance 

data measured and reported in this Study are recorded as cd/m2. 

a. Existing Conditions Monitoring Sites 

Monitoring Sites are utilized to describe and evaluate the existing lighting conditions at and surrounding the 

Project site to determine the maximum potential impacts that may result from light or Glare onto adjacent 

sensitive properties surrounding the Project.  All Monitoring Site locations are within proximity of the Project 

and may have views of the Project.  Monitoring Sites are located within the public right of way at existing 

residential properties or are directly adjacent to existing residential properties. 

The following criteria were used to select the Monitoring Site locations:  

Project Light Visibility – Monitoring Sites were analyzed that provide direct view of the areas of greatest light 

intensity from the Project. 
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Proximity – Monitoring Sites at the least distance to the Project are analyzed.  These locations are selected 

because light intensity decreases exponentially with distance.  Locations at a greater distance will experience 

less light from the Project than those that are near. This Study includes six Monitoring Sites to document and 

evaluate the existing conditions including the views from light sensitive properties surrounding the Property 

and the extent of existing lighting at these sensitive site locations. Figure 4 diagrams the Monitoring Site 

locations adjacent to the Project site. The Project site is shaded blue, residential properties are shaded red, 

and undeveloped canyon areas are shaded green.  

Monitoring Site M-N1: Monitoring Site M-N1 is north of the Project property to evaluate the Project north 
elevation from adjacent residential properties. 

Figure 4:  Monitoring Site Locations 
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Monitoring Site M-W1: Monitoring Site M-W1 is west of the Project property, to evaluate the Project west 
elevation from adjacent residential properties 

Monitoring Site M-W2: Monitoring Site M-W2 is west of the Project property, to evaluate the Project west 
elevation from adjacent residential properties. 

Monitoring Site M-W3: Monitoring Site M-W3 is west of the Project property, to evaluate the Project west 
elevation from adjacent residential properties. 

Monitoring Site M-W4: Monitoring Site M-W4 is west of the Project property, to evaluate the Project west 
elevation from adjacent residential properties. 

Monitoring Site M-W5: Monitoring Site M-W5 is west of the Project property line, to evaluate the Project west 
elevation from the boundary of the  adjacent undeveloped canyon area. 

Table 1.  Existing Conditions Lighting Criteria 

Criteria Metric Procedure 

Light Trespass - 
Illuminance 

Measured illuminance 
(footcandles) documented at 
each Monitoring Site. 

Measured illuminance recorded each Monitoring Site with 
Minolta T-10A illuminance meter. 

Glare -  
Contrast Ratio 

Measured luminance (candelas 
per meter squared) 
documented at each 
Monitoring Site. 
Observed existing conditions. 

Measured luminance recorded at each Monitoring Site with 
Minolta LS-100 luminance meter. 
Day and night photographs to record the view to the 
Project site from the Monitoring Site in terms of Project 
visibility, prominent light sources, and lighted surfaces. 

7.2 Lighting Analysis Method 

This analysis of the Project exterior lighting includes evaluation of the Light Trespass at the nearest sensitive 

properties adjacent to the Project, and an evaluation of light from the Project visible at sensitive properties to 

determine whether the Project would introduce a new source of Glare.  This Study presents a conservative 

analysis with respect to Light Trespass and Glare as described below.  This Study evaluates the Project exterior 

lighting defined by the Conceptual Project Exterior Lighting Plan (Appendix A).   The Study analyzes this lighting 

plan to evaluate the maximum possible exterior light intensity within the Project site.    Lighting locations are 

represented in the Conceptual Project Exterior Lighting Plan and product data defines the lighting 

characteristics of the light fixtures proposed. 

a. Light Trespass Analysis 

Light Trespass is the artificial light produced from the Project that falls on an adjacent property.  Light Trespass 

is measured in terms of illuminance (footcandles or metric units lux), and can be measured at any point and in 

any direction.    Where Light Trespass is evaluated, the illuminance is measured perpendicular to the source of 

light, toward the source of light, at the property line. 

Light Trespass illuminance is calculated at the location where lighting is under review through the illumination 

modeling software program AGI32.   This software utilizes the 3-dimensional architectural computer model, 

which includes topography, massing of surrounding context buildings and the proposed Project, and lighting 

locations, orientation, and dimensions to generate an accurate prediction of future illuminance from the Project 

at adjacent sensitive properties.  The calculations simulate light meters at a vertical surface extending from 

grade to the height of the tallest adjacent sensitive property or the maximum Project height, whichever is 

greater. Figure 5 illustrates the vertical plane locations where Light Trespass is calculated and analyzed. 
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The Project exterior lighting analyzed is as defined in and as illustrated in the Conceptual Project Exterior 

Lighting Plan (Appendix A) and as described by the Project Design Features in Section 2 above.   The analysis 

assumes all lighting operating at full brightness, simultaneously.  This analysis presents a conservative 

evaluation of the Project’s potential to create offsite Light Trespass illuminance. 

The calculated Light Trespass illuminance from Project exterior lighting is evaluated relative to the thresholds 

identitfied in Section 6 Significance Threshold, which defines a maximum Light Trespass illuminance of 0.74 fc 

at the nearest residential property line.  Light Trespass from the Project which do not exceed the threshold will 

not create a Light Trespass impact. See Section 9 below for analysis of the Project exterior lighting Light 

Trespass. 

Figure 5:  Calculation Plane Locations 
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b. Glare Analysis Methodology 

Glare from the Project2 may occur where the Project light sources are visible at night from nearby sensitive 

properties.  At locations where the Project lighting is visible, the Glare from the Project is determined by the 

contrast ratio, which equals the maximum Project exterior lighting luminance divided by the measured average 

existing luminance within the visual field from the Monitoring Sites toward the Project. The measured average 

existing luminace is identified in the field survey of existing conditions (see Section 8 below).   

The Project exterior site lighting is required to comply with the backlight, uplight, and glare (BUG) ratings 

included in CALGreen and listed in Section 2 as PDF-3.  The BUG ratings limit light fixture maximum zonal 

lumens of any light fixture based upon the location of the light source and the distance from the Project 

property line and elevation above grade. Fixture luminance of sports field lighting is limited by Project Design 

Feature PDF-2 described in Section 2. This Study assumes a worst case scenario with regard to light source 

brightness allowed by CALGreen, PDF-2, and PDF-3 to determine the maximum potential Project exterior 

lighting luminance. Calculation of the maximum Project exterior lighting luminance used is provided in Section 

9 for visible site and sports lighting fixtures.  The calculated maximum Project exterior lighting luminance is 

compared to measured average existing luminance from the monitoring sites in Table 3 within Section 8 below.  

Contrast ratios greater than 30:1 are considered “High” and potential Glare conditions. 

8. PROJECT EXISTING CONDITIONS 

The existing lighting conditions within the Project site and at surrounding properties are defined by the 

observed and measured existing conditions summarized in this section below.   The  analysis of the existing 

lighting conditions at the Project site includes the evaluation of the the visitibility of the Project exterior lighting 

from each Monitoring Site, with photographs of the view from the Monitoring Sites to the Project during the 

day and at night.   Existing illuminance at each Monitoring Site is measured at night with the illuminance meter 

aimed toward the Project Site.  Existing luminance is measured within the field of view from the Monitoring Site 

to the Project. 

Monitoring Site locations were selected for observation and field lighting measurements to evaluate the views 

to the Project from adjacent residential properties and to determine the extent and intensity of existing light 

sources within and surrounding the Project.  The Monitoring Sites are within the public right of way, adjacent 

to residences or at the Project Site boundary.  The Monitoring Site locations are representative of the view to 

the Project from the vicinity of the sensitive properties surrounding the Project to the north and west. 

8.1 Visibility Analysis 

The visibility of the Project at each Monitoring Site is evaluated during field surveys during the day and at night.  

Visibility of the Project from the each Monitoring Site is analyzed in Table 2 below.  

The distance from the Project site to adjacent sensitive properties varies from a minimum of 565 feet at 

Monitoring Site M-W2 directly west of the Project site, to a maximum distance at 1,360 feet at Monitoring Site 

M-N1 to the north of the Project site.   

 

 

 

 
2 Luminance and or Glare is not cumulative. Therefore, this Study evaluates the potential Glare impact from the 

proposed Project Exterior Lighting and not existing light sources. 
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Table 2.  Project Visibility From Monitoring Sites 

Monitoring 
Site M-Site Location 

Distance to 
Project Site Visibility from Monitoring Site 

M-N1 

 5661 Adobe Falls Rd. 
(vantage point is within the 
public street in front of this 
residence) 

1,360 ft 
Existing two-story apartments are visible 
at the top of the hill. 

M-W1 

5475 Redding St. (vantage 
point is within the public 
street in front of this 
residence) 

1,220 ft 
Very limited view of Project west 
elevation between houses.  

M-W2 

5457 Hewlett Dr. (vantage 
point is within the public 
street in front of this 
residence) 

565 ft 
Limited view of west elevation of 
Project. 

M-W3 

5441 Hewlett Dr. (vantage 
point is within the public 
street in front of this 
residence) 

677 ft 
Limited view of Project west elevation 
between houses. 

M-W4 
SDSU parking lot 10A 

945 ft Full view of west elevation of Project. 

M-W5 
SDSU Project site parking stall 
#248 (next to fence) 0 ft Full view of west elevation of Project. 

 

All Monitoring Sites have varying degrees of visibility toward the Project.  Although the view of the Project site 

is obscured at the Monitoring Sites within the public right of way, the adjacent residential properites have more 

extensive views to the Project site.  Therefore, this Study assumes a full direct view from all Monitoring Sites to 

the west and north of the Project site.  Further analysis is presented below to evaluate the Project exterior 

lighting potential for Light Trespass and or Glare at these Monitoring Sites, which are used to predict the view 

of the Project from nearby sensitive properties. 

8.2 Monitoring Site Night Survey Data 

The existing lighting conditions at night surrounding the the Project site include existing streetlights, parking 

pole lighting and area lights, and Project exterior lighting. The observations and measurement at each 

Monitoring Site of the existing lighting conditions within and surrounding the Project site are summarized 

below. 

a. Measured Existing Illuminance:    

The illuminance data listed in Table 2, summarize the measured illuminance at each Monitoring Site.  For this 

Study the measured illuminance greater than 0.74 fc is evaluated as high illuminance, from 0.09 fc to 0.74 fc is 

evaluated as medium illuminance, and less than 0.09 fc is evaluated as low illuminance. 

The Project site currently includes lighting for the existing parking lot, roadway, and buildings.  The area 

surrounding the Project site adjacent to the nearest residential properties includes areas of vegetation with no 

existing lighting.  Streets and buildings nearby the Project site have limited exterior lighting. The areas 

surrounding the Project site are characterized as a dim lighting environment with existing illuminance ranging 

from medium to low. The measured illuminance is consistent with a low density suburban lighting condition. 
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The highest existing horizontal illuminance level was recorded at Monitoring Site at M-W5 with 0.60 fc, while 

the lowest horizontal illuminance was recorded at Monitoring Sites M-N1 and M-W2 at 0.01 fc.  The highest 

existing vertical illuminance was recorded at Monitoring Site M-W5 at 0.28 fc, while the lowest vertical 

illuminance was recorded at Monitoring Site M-N1 and M-W2 at 0.01 fc. 

Table 3.  Measured Illuminance (fc) at Monitoring Sites 

Monitoring Site 

Illuminance (fc) 

Evaluation Horizontal Vertical 

M-N1 0.01 0.01 
Low horizontal illuminance, 
Low vertical illuminance 

M-W1 0.15 0.06 
Medium horizontal illuminance, 
Low vertical illuminance 

M-W2 0.01 0.01 
Low horizontal illuminance, 
Low vertical illuminance 

M-W3 0.35 0.02 
Medium horizontal illuminance, 
Low vertical illuminance 

M-W4 0.41 0.04 
Medium horizontal illuminance, 
Low vertical illuminance 

M-W5 0.60 0.28 
Medium horizontal illuminance, 
Medium vertical illuminance 

b. Measured Existing Luminance:  

The visual evaluation of High, Medium, and Low Contrast describes the perception of how bright a visible 

object appears to the surrounding objects within any given field of view and context.  High Contrast indicates 

a potential Glare condition for residential properties nearby.  Contrast is the ratio of one surface luminance to 

the average luminance in the field of view. Contrast exceeding 30 to 1 are usually deemed uncomfortable and 

evaluated as high; contrast less than 30 to 1 but greater than 10 to 1 is evaluated as medium; contrast less than 

10 to 1 is evaluated as low. 

For this Study, the following luminance criteria are applied to measured and calculated luminance:  luminance 

below 10 cd/m2 is evaluated as low luminance; luminance greater than 10 cd/m2 and less than 100 cd/m2 is 

evaluated as medium luminance; luminance greater than 100 cd/m2 is evaluated as high luminance. The 

measured luminance recorded at the Monitoring Sites within the field of view to the Project includes prominent, 

high brightness sources, and illuminated surfaces, such as streetlights, and flood lighted areas, as well as lower 

brightness surfaces such as sidewalks, parking lots, and unilluminated walls and landscape areas.  

The existing Project site includes multiple residential buildings with exterior building and parking lot lighting. 

Ambient brightness adjacent to the residential properties to the west and north of the Project site are generally 

less bright than the existing lighting within the Project site, as evidenced by the measured luminance data.  The 

range of recorded luminance is summarized in Table 4.  The highest average luminance was recorded at 

Monitoring Site M-W5 at 534.0 cd/m2 which is evaluated as High, while the lowest average luminance was 

measured at Monitoring Site M-W2 at 3.6 cd/m2, which is evaluated as Low luminance.  Therefore, the average 

measured luminance range is from Low to High luminance. 

The highest maximum luminance was recorded at Monitoring Site M-W3 with 8,999.0 cd/m2, while the lowest 

maximum luminance was measured at Monitoring Site M-W2 at 40.3 cd/m2.  The measured maximum 

luminance at Monitoring Site M-W2 is evaluated as Medium luminance (greater than 10 cd/m2 and less than 

100 cd/m2). All other Monitoring Sites are evaluated as High luminance (greater than 100 cd/m2). 
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The calculated Contrast Ratio (maximum luminance / average luminance) varies from a minimum of 11.2 to 1 at   

Monitoring Site M-W2 to a maximum of 24.5 to 1 at Monitoring Site M-W4.   The calculated existing Contrast 

Ratio at all six Monitoring Site locations is evaluated as Medium Contrast (less than 30 to 1, and greater than 

10 to 1). 

Table 4.  Measured Luminance, (cd/m2) at Monitoring Sites 

Monitoring Site 

Luminance (cd/m2) Contrast 
Ratio     
Max / 

Average) Evaluation Average Maximum 

M-N1 14.5 174.0 12.0 : 1 
Medium Average luminance, 
High Maximum luminance, 
Medium Contrast 

M-W1 70.5 1,200.0 17.0 : 1 
Medium Average luminance, 
High Maximum luminance, 
Medium Contrast 

M-W2 3.6 40.3 11.2 : 1 
Low Average luminance, 
Medium Maximum luminance, 
Medium Contrast 

M-W3 478.6 8,999.0 17.1 : 1 
High Average luminance,  
High Maximum luminance, 
Medium Contrast 

M-W4 153.8 3,776.0 24.5 : 1 
High Average luminance,  
High Maximum luminance, 
Medium Contrast 

M-W5 534.0 8,438.0 15.8 : 1 
High Average luminance,  
High Maximum luminance, 
Medium Contrast 
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8.3 Monitoring Site Data 

a. Monitoring Site M-N1:  

The existing lighting conditions at M-N1 are low horizontal and low vertical illumination from adjacent Project 

exterior lighting located above the Monitoring Site. Prominent light sources visible in the field of view from M-

N1 to the north side of the Project site include exterior building lighting, and parking lot lighting 

Figure 6:  M-N1 – 01/2023 (Google) 

Figure 7:  M-N1 – 08/20/2024, 9:31 pm  
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b. Monitoring Site M-W1:  

The existing lighting conditions at M-W1 are low horizontal / low vertical illumination from City streetlights and 

residential porch lights.  Prominent light sources visible in the field of view from M-W1 to the west elevations 

of the Project site include residential porch lights, and parking lot lighting in the distance between the residents 

Figure 8:  M-W1 – 08/20/2024, 3:48 pm 

 

Figure 9:  M-W1 – 08/20/2024, 8:26 pm 
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c. Monitoring Site M-W2:  

The existing lighting conditions at M-W2 are low horizontal / low vertical illumination from residential porch 

lights.  Prominent light sources visible in the field of view from M-W1 to the west elevations of the Project site 

include residential porch lights, and parking lot lighting in the distance between the residents. 

Figure 10:  M-W2 – 08/20/2024, 3:40 pm 

 

Figure 11:  M-W2 – 08/20/2024, 8:17 pm 
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d. Monitoring Site M-W3:  

The existing lighting conditions at M-W3 are medium horizontal / low vertical illumination from streetlights, and 

residential porch lights.  Prominent light sources visible in the field of view from M-W1 to the west elevations 

of the Project site include residential porch lights, and parking lot lighting in the distance between the residents. 

Figure 12:  M-W3 – 08/20/2024, 3:39 pm 

 

Figure 13:  M-W3 – 08/20/2024, 8:11 pm 
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e. Monitoring Site M-W4:  

The existing lighting conditions at M-W4 are medium horizontal / medium vertical illumination streetlights, and 

parking lot lights.  Prominent light sources visible in the field of view from M-W4 to the west elevations of the 

Project site include residential lighting in the distance, dorm lighting. Parking lot lighting on Project site. 

Figure 14:  M-W4 – 08/20/2024, 3:33 pm 

Figure 15:  M-W4 – 08/20/2024, 8:04 pm 
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f. Monitoring Site M-W5:  

The existing lighting conditions at M-W5 are medium horizontal / medium vertical illumination from residential 

parking lot lights.  Prominent light sources visible in the field of view from M-W5 to the west elevations of the 

Project site include residential lights, and parking lot lighting. 

Figure 16:  M-W5 – 08/20/2024, 3:28 pm 

Figure 17:  M-W5 – 08/20/2024, 8:35 pm  

FRANCIS 
KR AHE 
& ASSOCIATES 



 

 

 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page  27             

 

9. PROJECT LIGHTING ANALYSIS 

The Project would introduce new exterior lighting as shown in Appendix A and as described by the Project 

Design Features in Section 2 above. 

To analyze the Project’s exterior lighting impacts, the Project lighting is compared to the applicable thresholds 

identified within Section 6 Significance Threshold above with respect to Light Trespass and Glare: 

• Project exterior lighting trespass illuminance must not exceed 0.74 fc at the property line of adjacent 

residential properties. 

• Project exterior lighting is unsheilded and aimed toward the adjacent undeveloped canyon. 

• Project exterior lighting luminance visible from residential properties must be less than high contrast 

conditions, i.e., less than 30 to 1 contrast ratio. 

9.1 Light Trespass Analysis 

Project Light Trespass illuminance from Project exterior lighting is evaluated by way of the calculated 

illuminance (fc) as per the methodology defined in Section 7, at the vertical calculation plane locations where 

lighting is under review.  As noted above, this Study evaluates the Light Trespass illuminance from Project with 

respect to the regulations defined by CALGreen at the nearest residential property line.  This Study analyzes 

the proposed Project exterior lighting as illustrated in the Conceptual Project Exterior Lighting Plan (Appendix 

A) for both Phase 1 through 4 development plan, and Phase 5 and 6 development plan, which defines the 

lighting fixtures, locations, dimensions, and orientation. Project Design Features PDF-1 described in Section 2 

above is included as part of the analysis of the Projects Light Trespass. 

The vertical calculation planes for the Project exterior lighting Light Trespass analysis are located at the adjacent 

residential property line, as illustrated in Figure 5.   Light Trespass illuminance is evaluated within vertical planes 

extending from grade to the maximum Project building elevation above grade as defined above in Section 7.  

The vertical planes are located to capture light traveling from the Project site toward surrounding properties, 

which may fall onto, and illuminate, adjacent sensitive properties. 

This Study Analyzes the Light Trespass illuminance (fc) with respect to the Threshold of 0.74 fc at the nearest 

adjacent residential property line.  Calculated Light Trespass data for vertical planes located at the adjacent 

residential properties is presented in Table 5 for Phase 1 through 4, and Table 6 for Phase 5 through Phase 6.  

Complete Light Trespass illuminance calculated data is presented in Appendix H. 

a. Project Phase 1 Through 4 Light Trespass Analysis 

Project Phase 1 through 4 exterior lighting is analyzed in this Study conservatively with all Project exterior 

lighting operating simultaneously at the maximum light output as noted above.  This configuration will produce 

the maximum possible amount of Light Trespass and therefore represents a conservative analysis. The 

information in the Conceptual Project Exterior Lighting Plan (Appendix A) and as described in Section 2 Project 

Description including the Project Design Features are utilized to calculate the Project’s Light Trespass 

illuminance in this Study. 

The maximum calculated Light Trespass illuminance in Table 5 varies from a minimum of 0.30 fc at vertical plane 

VP-N1 to a maximum of 0.60 fc at vertical plane VP-W1. The calculated Light Trespass illuminance from the 

Project exterior lighting is below the maximum of 0.74 fc threshold established by CALGreen to the north and 

west of the Project site. Therefore, the Project Project exterior lighting will not create a Light Trespass impact 

at nearby residential properties. 
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Table 5: Phase 1 through 4, Calculated Light Trespass Illuminance (fc) 

Vertical 
Plane 

Illuminance (fc) 
CALGreen Analysis 

 (0.74 fc threshold) 
Max Min Avg 

VP-N1 0.30 0.00 0.05 Below threshold 

VP-W1 0.60 0.00 0.13 Below threshold 

 

b. Project Phase 5 through Phase 6 Light Trespass Analysis 

Project Phase 5 through Phase 6 exterior lighting is analyzed in this Study conservatively with all Project exterior 

lighting operating simultaneously at the maximum light output as noted above. This confirguration will produce 

the maximum possible amount of Light Trespass and therefore represents a conservative analysis. The 

information in the Conceptual Project Exterior Lighting Plan (Appendix A) and as described in Section 2 Project 

Description and the Project Design Features are utilized to calculate the Project’s Light Trespass illuminance in 

this Study. 

Table 6: Phase 5 and 6, Calculated Light Trespass Illuminance (fc) 

Vertical 
Plane 

Illuminance (fc) 
CALGreen Analysis 
 (0.74 fc threshold) 

Max Min Avg 

VP-N1 0.30 0.00 0.06 Below threshold 

VP-W1 0.60 0.00 0.08 Below threshold 

 

The maximum calculated Light Trespass illuminance in Table 6 varies from a minimum of 0.30 fc at vertical plane 

VP-N1 to a maximum of 0.60 fc at vertical plane VP-W1. The calculated Light Trespass illuminance from the 

Project exterior lighting is below the maximum of 0.74 fc threshold established by CALGreen to the north and 

west of the Project site. Therefore, the Project exterior lighting will not create a Light Trespass impact at nearby 

residential properties.  

The maximum calculated Light Trespass at vertical planes VP-N1 and VP-W1 is the same during Project Phase 

1 through 4 and Project Phase 5 through 6, indicating that the maximum Light Trespass is created primarily 

from the exterior site lighting, which is present in all phases. The calculated average Light Trespass varies in 

each phase as a result of additional building massing, which may block or reflect light from the Project, and 

sports field lighting ommited in Phase 5 through 6. Specifically, the calculated average Light Trespass at VP-N1 

to the north of the Project site increased slightly during Phase 5 though 6 due to reflected light from the 

additional building massing. The calculated average Light Trespass at VP-W1 to the west of the Project site is 

reduced in Phase 5 through 6 due to the the omission of sports field lighting.  

This Study also analyzes the Light Trespass impacts to sensitive natural habitat areas within the Property at the 

undeveoped canyon areas. The undeveloped canyon areas to the west and north of the Project site are 

considered sensitive natural habitat areas in this Study. The Project Design Features includes stipulations to 

aim and orient all light fixtures away from the undeveloped canyon areas to minimize Light Tresspass.  

Therefore, the Project exterior lighting does not orient or aim light fixtures toward the undeveloped canyon 
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areas.  Furthermore the Project Design Features include requirements to include shields on the light fixtures to 

prevent Light Trespass from entering the undeveloped canyon areas.  Therefore, the Project would not create 

a Light Trespass impact at sensitive natural habitat areas to the west and north of the Project Site.    

Light Trespass from the Project’s exterior lighting is less than the 0.74 fc threshold at the residential property 

lines to the west and north of the Project site where Light Trespass is under review, and will therefore not create 

a light trespass impact at sensitive residential properties. Furthermore, the Project Design Feature PDF-1 

orients exterior light fixtures near the perimeter of the Project site away from the undeveloped canyon areas 

and includes shielding to prevent backlight.   Therefore, the Project will not create Light Trespass impact with 

respect to the adjacent habitat.  All properties or sensitive natural habitat areas more distant from the Project 

site than the locations studied will receive less Light Trespass due to the increased distance (See “Inverse 

Square Law” above). 

9.2 Glare Analysis 

The evaluation of High, Medium, and Low Contrast describes the perception of how bright a visible object 

appears in comparison to the surrounding objects within any given field of view.  The “luminance ratio” is the 

ratio of the maximum Project luminance as compared to the Average Luminance within the field of view visible 

at an observer position.  This ratio is referred to as “contrast”, and is determined by the variation of luminance.  

“High,” “Medium,” and “Low” contrast are terms used to describe effect of the contrast ratios (the ratio of 

maximum luminance to the average within a field of view) of greater than 30:1, between 10:1 and 30:1, and 

below 10:1, respectively.  Luminance contrast ratios above 30:1 are generally uncomfortable for the human eye 

to perceive.  High Contrast, greater than a 30:1 Contrast Ratio, indicate a potential Glare condition.   

The existing lighting conditions at night within and surrounding the Project site and visible within the field of 

view from the Monitoring Sites were evaluated on August 20th, 2024.  Measurements of the existing luminance 

at night within the field of view from the Monitoring Sites are summarized in Section 8.2 and Table 4 above.   

Potential Glare from the Project exterior lighting is evaluated by calculating the Contrast Ratio, which is the 

ratio of the maximum Project exterior lighting luminance to the existing measured average luminance.  Tables 

7 and 8 summarize the measured average luminance at each Monitoring Site (from Table 4) for Project Phase 1 

through Phase 4 and for Phase 5 through Phase 6, respectively, along with a calculation of the Contrast Ratio 

by comparison of the proposed Project exterior lighting maximum luminance to the existing measured average 

luminance. 

a. Project Phase 1 Through Phase 4 Glare Analysis 

The Project Phase 1 through Phase 4 exterior roadway light poles and sports field lighting will be visible from 

the adjacent residential sensitive properties to the west and north of the Project site.  Figure 18 illustrates the 

topography of the Project site and the elevation of the light poles within the Project site relative to the elevation 

of the residential properties to the west of the Project site.  This section view demonstrates the light sources 

located at the top of the light poles for perimeter roadway and sports fields lighting will be visible from the 

residential sensitive properties to the west.  Similar elevation conditions exist to the north and perimeter 

roadway light poles will be visible from the north as well.   The visible perimeter roadway light poles and sports 

fields light poles are evaluated for Glare. 
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Figure 18:  Site Section Viewing North 

Project Phase 1 through Phase 4 includes exterior site lighting fixtures, which are specified with more than 6,200 

lumens each, and are therefore subject to the requirements of CALGreen Section 5.106.8, which stipulates 

limits for off-site Glare by compliance with IES TM-15-11.   The Project lighting must comply with the 

requirements of CALGreen, and therefore the site lighting fixtures must have luminaire luminance of no more 

than 100 cd/m2 visible from any location offsite.  The Project Phase 1 through Phase 4 site lighting within the 

Project site will be visible from the sensitive residential properties to the west and north, and are evaluated with 

a maximum luminance of 100 cd/m2, which results in Low to Medium Contrast conditions.  Although these lights 

will be visible, they will not create a source of Glare, and will not create a significant Glare impact.    

The Project Phase 1 through Phase 4 exterior lighting also includes sports field lighting fixtures with varying 

mounting heights and aiming angles and high Luminous Flux. The Project includes Project Design Features 

which require all sports field lighting to be installed in such a manner that the source is shielded or aimed to 

limit the maximum surface luminance visible from any sensitive residential use to 100 cd/m2.    Sports field 

lighting is exempt from the requirements of CALGreen Section 5.106.8 for off-site Glare, via exception under 

CEC Section 140.7 (exemption no. 4, “lighting for sports and athletic fields, and children’s playgrounds”).  

However, to present a conservative analysis of Glare, the sports field lighting is included in this analysis and 

evaluated with a maximum luminance of 100 cd/m2. 

The Contrast Ratios from the Project lighting vary from Low to Medium Contrast at all Monitoring Sites (See 

Table 7).  The highest Contrast Ratio of 27.9 to 1 occures at Monitoring site M-W2, which is evaluated as Medium 

Contrast (greater than 10:1 but less than 30:1). Contrast Ratios at all other Monitoring Sites are less than 10 to 

1 and are evaluated as Low Contrast. Although the Project Phase 1 through Phase 4 exterior site and sports 

field lighting will be visible, they will not create a new source of Glare visible to sensitive residential properties, 

and will not create a significant Glare impact. 
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Table 7:  Project Phase 1 through Phase 4 Exterior Lighting Contrast Ratio 

Monitoring 
Site 

Existing Measured 
Luminance 

Project Luminance 

Evaluation 

Average Maximum Maximum 
Contrast 

Ratio 

M-N1 14.5 174.0 100.0 6.9 : 1 Low Contrast, no Glare 

M-W1 70.5 1,200.0 100.0 1.4 : 1 Low Contrast, no Glare 

M-W2 3.6 40.3 100.0 27.9 : 1 Medium Contrast, no Glare 

M-W3 478.6 8,999.0 100.0 0.2 : 1 Low Contrast, no Glare 

M-W4 153.8 3,776.0 100.0 0.7 : 1 Low Contrast, no Glare 

M-W5 534.0 8,438.0 100.0 0.2 : 1 Low Contrast, no Glare 

 

This Study demonstrates the Project Phase 1 through Phase 4 will not introduce a new source of Glare, i.e., new 

high contrast conditions visible at sensitive residential properties adjacent to the Project site.  This Study 

analyzed the proposed building and site improvements, and the visibility of the sports field and site lighting 

fixtures from the adjacent sensitive residential properties surrounding the Project site and concludes site 

lighting fixtures will be visible from sensitive residential properties to the west and north. The Project sports 

field lighting will be visible only from sensitive residential properties to the west. However, all Project lighting 

luminances will be no greater than 100 cd/m2, and will result in Contrast Ratios less than 30:1 at all Monitoring 

Sites.   Therefore, the Project Phase 1 through Phase 4 will not create significant impact by introducing a new 

Glare condition at adjacent sensitive residential properties to the west or north of the Project site. 

b. Project Phase 5 through Phase 6 Glare Analysis 

The Project Phase 5 through Phase 6 development plan includes exterior roadway and site lighting fixtures, 

which are specified with more than 6,200 lumens, and are therefore subject to the requirements of CALGreen 

Section 5.106.8, which stipulates limits for off-site Glare by compliance with IES TM-15-11.   Compliance with 

these CALGreen requirements results in luminaire luminance of no more than 100 cd/m2. The Project Phase 

Phase 5 through Phase 6 perimeter roadway light poles within the Project site will be visible from the residential 

sensitive properties to the west and north, and are evaluated with a maximum luminance of 100 cd/m2, which 

results in Low Contrast conditions. The Project Phase 5 through 6 development plan does not include sports 

field lighting. Although the Project site light fixtures will be visible, they will not create a source of Glare, and 

will not create a significant Glare impact.    

This Study demonstrates the Phase 5 through 6 Project will not create Glare, i.e., will not create a new high 

contrast condition visible at adjacent residential sensitive properties.  This Study analyzed the proposed 

building and site improvements, and the visibility of the Project lighting fixtures from the adjacent residential 

properties to the west of the Project site, and concludes these lights will be visible, and will not present a high 
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contrast condition with greater than 30:1 contrast ratio.   The Contrast Ratio compares the maximum Project 

luminance to the existing average luminance measured at the Monitoring Sites which are adjacent to the 

sensitive residential properties, and are defined below in Section 7 and 8.  Therefore, the Phase 5 through 6 

Project will not create a new Glare condition at adjacent sensitive residential properties. 

 

Table 8:  Project Phase 5 and Phase 6 Exterior Lighting Contrast Ratio 

Monitoring 
Site 

Existing Measured 
Luminance 

Project Luminance 

Evaluation 

Average Maximum Maximum  
Contrast 

Ratio 

M-N1 14.5 174.0 100.0 6.9 : 1 Low Contrast, no Glare 

M-W1 70.5 1,200.0 100.0 1.4 : 1 Low Contrast, no Glare 

M-W2 3.6 40.3 100.0 27.9 : 1 Medium Contrast, no Glare 

M-W3 478.6 8,199.0 100.0 0.2 : 1 Low Contrast, no Glare 

M-W4 153.8 3,776.0 100.0 0.7 : 1 Low Contrast, no Glare 

M-W5 534.0 8,435.0 100.0 0.2 : 1 Low Contrast, no Glare 

 

10. CONCLUSIONS 

This Study reviews the parameters that affect Light Trespass and Glare, reviews relevant lighting metrics and 

regulations pertaining to exterior artificial lighting, examines the existing lighting conditions within and 

surrounding the Project site, and evaluates the Project’s exterior lighting at two phases of the proposed Project 

development schedule to identify the potential lighting environmental impacts. 

Light Trespass from the Project was analyzed for development Phase 1 through Phase 4 and Phase 5 through 

Phase 6. This Study demonstrates that with the proposed Project would not create Light Trespass greater that 

the 0.74 fc threshold defined by CALGreen. Therefore, the Project would not create a significant impact with 

respect to Light Trespass at adjacent sensitive residential properties to the west and north of the Project site. 

In addition, Light Trespass of proposed Project exterior lighting was evaluated at boundary of the sensitive 

natural habitat within the undeveloped canyon areas within the Project property. This Study concludes the 

proposed Project, including Project Design Feature PDF-1, would not create a Light Trespass impact, with 

exterior lighting fixtures shielded and aimed away from the undeveloped canyon area boundary. Therefore, 

Light Trespass at the sensitive natural habitat within the undeveloped canyon areas would be less than 

significant.  
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This Study demonstrates the Project site lighting will be visible from the sensitive residential properties to the 

west and north of the Project site during development Phase 1 through 4 and Phase 5 through 6. In addition, 

Project sports field lighting proposed during Project Phase 1 through 4 the will be visible from sensitive 

residential properties to the west of the Project site. However, Project Design Features PDF-2 and PDF-3 

stipulate that all light fixture luminances visible from sensitive residential properties will be less than 100 cd/m2, 

which will not create High Contrast conditions (greater than 30:1). Therefore the Project exterior lighting will 

not create a significant source of Glare at sensitive properties. 

Light intensity degrades exponentially with distance.  Therefore, sensitive properties which are more distant 

than the locations analyzed in this Study will receive substantially less light from the Project.  Therefore the 

Project will not create Light Trespass or Glare impacts at locations more distant than the locations studied. 

FRANCIS 
KR AHE 
& ASSOCIATES 



 

 

 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page  34             

 

APPENDIX A:  CONCEPTUAL PROJECT LIGHTING PLAN 
 

 

                   SITE LIGHTING PLAN – ALL PHASES 
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Specifications 
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0.70 ft' (0.07 m' )
(ft'@o'J: 

33.8" (85.9 cm)l ength: 
(SPA mount) 

Width : 16.1• (40.9 cm) 

3.0" (7.6 cm) Main Body 
7.2" (18.3 cm) Arm 

Weight 

Height: 

48.0 lbs (2 1.8 kg )
(max): 
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life and outstanding photometric performance at an 
affordable price. The RSX3 delivers 25,000 to 41,000 
lumens allowing it to replace 400W to 1000W HID 
luminaires. 
The RSX features an integral universa l mount ing 
mechanism that allows the luminaire to be mounted 
on most existing drill hole patterns. This " no-dril l" 
solution provides signif icant labor savings. An 
easy-access door on the bottom of mounting arm 
allows for wiring without opening the electrical 
compartment . A mast arm adaptor, adjustable 
integral sl ipfitter and other mounting configurat ions 
are available. 

Im design select 
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Photometric Diagrams To see complete photometric reports or download .ies files for t his product. visit Lithonia Lighting's RSX A•ea hqmep;!g,""'. 

1-sofootc.indle pfots for the RSXJ LED P4 dOK Distaoces are m units of mounting height {30'). 

LEGEND 
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■ ¢4j. j;,,g1,;;1.,, ... 
Lumen Output 
Lumen value!i aire from photometric te~ts. perionned in accOfdance- W\ IESNA. LM-79-08. Data is considered to be re,pre!.entative cl the configurations ~hown, within the tolerances a!kiwed by Lighting 
Facts. Cont.act factory for perfoc191ance data on aoy configLMatioos. oot shown here. 
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34,150 
]6,289 

12') 

136 
R51 ll,90 7 127 ll,253 140 31,lll 140 

AFR 31.142 121 3S.414 lll ll,414 Ill 

AFRR'JO ll.S49 l2l ll,761 1]4 JS,761 134 

Aflll90 31,616 l2l ll,911 Ill lS,911 Ill 

Rl 36,941 118 40,191 130 40.591 IJO 
Rl 36.811 118 40,448 130 40,448 IJO 

RlS 37.797 111 41,,17 lll 41 ,511 Ill 
R4 11.m 110 40,978 Il l 40,978 Il l 

P4 mw R41 

R5 

ll,981 

37,797 
115 
121 

39,537 
41,511 

117 

lll 

39,537 

41,5ll 
117 

1ll 

R5S 18.801 m 4til0 ll7 4t6l0 131 
AFR ]6,ffi 118 40SJ7 130 40,537 130 

AfRR90 37,W 119 40,92] ll l 40,92] ll l 
AfRl!lO ]1.40) 110 41,1191 lll 41,1191 lll 

~tru~s~~~RL~:;;~~::~:ho~! ~~!JfeDo::~~::s~:: redsced by 9% to 285W. Deweted lumens reduced b,; 8% for all published va.Jes under P4. 
1 
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Pathway Poles 
1~;;,,m,m.1,t-
RSX3 with Round Pole Adapter (RPA) 

i 
NOTE: 
RPA • Round Pole mount c.,n also be used 
to mount on square poles by omitting the 

Length : 34 .8" (88.4 cm) round pole adapter plate shown here. 

Width: 16.1" (40.9 cm) 
Height: 3.0" (7.6 cm) Main Body 

7.2" (18.3 cm) Arm 

RSX3 with Mast Arm Adapter (MA) 

iMin 
7 /16 • locking thru bolt/nut provided 

Length: 35.1" (89. 1 cm) 
Width: 16.1" (40.9 cm) 
Height: 3.0" (7 .6 cm) Main Body 

3.5" (8.9 cm) Arm 

RSX3 with Adjustable Slipfitter (IS) 

Length: 32.8" (83.3 cm) 
Width: 16.1" (40.9 cm) 
Height: 3.0" (7 .6 cm) Main Body 

7.6" (19.3 cm) Arm 

Ltthon.a RSX3 Area LEDOne Lithonia Way • Conyers, Geot91a 300l2 • Phone-: 1-800-705-SERV (7378) ■l~urHONIA Rev. 04/17124 
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Pathway Poles 
1~;;,,m,m.1,t-
RSX3 with Wall Bracket (WBA) 

w 

Wall Bracket (WBA) Mounting Detail 

Length : 35.5" (90.2 cm) 
Width: 16.1" (40.9cm) 
Height: 3.0" (7.6 cm) Main Body 

8.9" (22.6 cm) Arm 

RSX3 with Wall Bracket with Surface Conduit Box (WBASC) 

1- ------- L---------i 

w ~ l 3/4' NPT taps wi th plugs - Oty (41 provided 

Surface Conduit Box (SCB) Mounting Detail 

Length: 37.4" (95.0 cm) 
Width: 16.1" (40.9 cm) 
Height: 3.0" {J.6 cm) Main Body 

9.2" (23.4 cm) Arm 

Ltthon.a RSX3 Area LEDOne Lithonia Way • Conyers, Geot91a 300l2 • Phone-: 1-800-705-SERV (7378) ■l~urHONIA Rev. 04/17124 
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Pathway Poles 
1~;;,,m,m.1,t-
RSX3 with Adjustable Tilt Arm - Square or Round Pole (AASP or AARP) 

§k~. ,n· , ~ - o~,o,m, 

Length: 37 .2" (94.5 cm) AASP 
38.2" (97. 1 cm) AARP 

W idth: 16. 1" (40.9cm) NOTE: 
Height: 3.0" (7 .6 cm) Main Body RPA - Round Pole mount can also be used 

7.2" (18.2 cm) Arm to mount on square poles by omitting the 
round pole adapter plate shown here. 

Notes 

AASP: Requires 3.5' min. square pole for mounting 2, 3, 4 at 90°. Requires 3.0 " min. square pole for 1 at 90°. 

AARP: Requires 3.2" min. dia. round pole for 2, 3, 4 at 90". Requires 3.0" min. dia. round pole for mounting 1 at 90°, 2 at 180°, 3 al 120° 

RSX3 with Adjustable Tilt Arm with Wall Bracket (AAWB) 

~ 
Wall Bracket {WBA) Mounting Detail 

Length: 39.0" (99.1 cm) 
Width: 16.1" (40.9 cm) 
Height: 3.0" (7.6 cm) Main Body 

8.9" (22.6 cm) Arm 

Ltthon.a RSX3 Area LEDOne Lithonia Way • Conyers, Geot91a 300l2 • Phone-: 1-800-705-SERV (7378) ■l~urHONIA Rev. 04/17124 
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Pathway Poles 
1~;;,,m,m.1,t-
RSX3 with Adjustable Tilt Arm with Wall Bracket and Surface Conduit Box (AAWSC) 

L-------.-, 

3/4" NPT taps 
with plugs • Oty (4) 
provided 

Length: 40.6" (103. 1 cm) 
Width: 16.1" (40.9 cm) 
Height: 3.0" (7 .6 cm) Main Body 

9.2" (23 .4 cm) Arm 

Automotive Front Row· Rotated Optics (AFRL90/R90) 

t tAfRR90 AFR L90 

II H 19 

Surface Conduit Box (SCB) Mounting Detail 

Ltthon.a RSX3 Area LEDOne Lithonia Way • Conyers, Geot91a 300l2 • Phone-: 1-800-705-SERV (7378) ■l~urHONIA Rev. 04/17124 
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Pathway Poles 

15!MG3·i,\M4i4,fi.il3·&4Ei·l¥\.i·lifll,l·P 
PIRH N nlight Sensor 
Coverage Pattern 
nlight PIRHN 

O~ 

20 

Om 

6, 

30 91 

,, ., ~o 12.2 

15.2 

50 

12..2 

40 

• 1 

so 
0.1 

20 10 

Om 

Oft 10 

• 1 

20 

9 1 

J<l 

12 2 

40 

152 

50 

Top Side 

Olmmed St.air High ltt/tl l'hOtO<t'II Dwell lime Ram p-up llnlt bmp 00'!\11 Timt 
OpUOrl I11 00<:(upied} (wh~ ocwo,kdf Ope:ratlon (oc<u~ncy tlmt' dtlay) tftom unoccuplt d to occuplecO (from omqiled to un occupitdt 
PIRHN Approx. 309'. 0ulptJt 100% 0utput Enabled @l .5FC 7.Smlnutes 3 secoods Sminlll6 

·Note: PIRHN defauh: settings including photocell set-point, high/low dim rates. and occupaocy serisor time delay are al configurable us.mg the Clm:ffty Pro App. 

FEATURES & SPECIFICATIONS 

INTENDED USE 
lhe RSX LED area family is designed to pro'hde a long-la!>tirig, energy-efficient solut ion for the one or
Ofle ,eplacemem of exis1ing me.tat halide or high pressure sodium ii9httr19. The RSX3 deli...er!l 25,{XX} to 
41,0CO lumens and is. id fcK replacing t,fXJN to 1CKXJW HID pole-mounted h.JrM"laires in parking bts 
and oiher area ltghting applications. 

CONSTRUCTION 
The RSX LEO .e,,ea lum1~ire <eiih.rre, t11 rugged c:lie •c::tist al1.1rninum main body 1hat 1.,,1ses- heat• 
dl$$1p.atin9 f ns. al'ld (fc,i,y.thr01.1.gh venting to p;-ovicle op1 mal th eu•tu:11rn.e,nag,ement thbt both 
el'lh,ance, lED ,:ier-formal'lc:e and ex.t-,,id~ c::ompone<i1 I fe Integral '"!'\O dr1I " moUl'IM9 a,m 
al ows the !l,lfl11naire to be rnovr ted on ex.1s,ting pole dt,I ings, greatly red1,1Qn9 inn.all lion labor. 
The l19h-1 et\91ne, aod hovslng a,.e 9.eal,ed aga ns.t m¢1$h,11e and envi·Qoflrnen tal c::ontam11\ants to 
IP66. The low-profile des;ign results 1n a low EPA, allowing pole opt.m tat10!'l. Vibration ,ated per 
ANSI C136.31: 3G Movn1in9s SPA, RPA, MA, 15, AASP and AARP rated fo, 3G vibt~l•Orl 1 50 
"-lwl'\tings WBA, WBASC, MWS ;i!in.,d AAWSC , ated f0t 1.5G -nb,at1on. 

FINISH 
&.tc~ior parts aro protO<:ted by a zmc• nfi.AsOO Super DuraOl1t TGIC thtnmo5trt. powdor ooat fin~h 
that provld os super,o,r resistance to corrosion and weathering A ttghtly contfol'ed m-ultl-stage 
procoss C:rJSUlt'IS sup1:rior adhi:,sion o11s ,.,;ell as a rn.irnmuin fl ri lsh thickness of 3 mils. The •(!suit t1; a 
h gh•quality Unlsh that 1s wt1rti)nticd 11ot to aack or peel. 

COASTAL CONSTRUCTION (CCEJ 
Optional conoskm resistant constructiOfl is engineered with added corrosion protectron in 
matariak and/or pre-treatment of base materi.il under super dura~e pamt . Provides add1t1on.i l 
corrosion protection for application.s near coastal areas. Finish is salt SPfay tested to over 5,000 
hours per ASTM e117 with scribe rating of 10 Additional lead-times apply. 

OPTICS 
Precision acrylic refracti,..e lens.es are engineered for s1.Jperior applica tion efficiency, d is1nbu1ir,,9 
the light to where 1t is needed most. A"ailable in short and wide pattern dis=.i-ibutions including 
Type 2, type 3$, Type 4, Type 4$. fype S, Type 5$, AF=R (Automotive Front Row) and AFR rotated 
A FRR90 and ARFL90. 

ELECTRICAL 
Light engine(s) ronfiguration.s consist of high-efficacy LE.Os mounted on metal-core arcuit boards 
and .-,luminum hO:i'it sink$ to mi'lximi:tti hc~t dissipauoo Ltght t-ng ncs ~ru- tP66 r~t'lld lfD lumen 
maintenance is ;,, L 92/tOO,OOO hours. CCT's. of 3000K, 4000!< and 5000K (mimmum 70 CRI) are 
available. Fixtures ship standard witn 0-10v dimming dnver. Class l e ecttonic dnvers ensure 
~yslem powor lb'Cto, >90% .&nd THO <20% EM 1I)' SOfVlce.iblo 10W surgo protoct,on dcvic::o moet-s 
tl minimum C!)togory C low o;>er&I.Jon q)ci ANSl/1EEE C62.41 2) 

STANDARD CONTROLS 
The RSX LED area lum1n.a1ra has a wide assortment of con ol options DYsk to da\','n controls 
nl clude t..tVOLT and 347V button-type pliotocells and N C.MA twist-lock photocell receptade5 

nLIGHT AIR CONTROLS 
The RSX L D atea lum1Mlre t$ als.o a... ailable with nligh,e AIR for the ultimele 1n 1/jtreleu 
CO('IU,ol Th tS- power-fut c::ontr0ls. pletform piov,des OIJl•of the box bailc motio.!'I $ens11"19 
with photo,eol'lttol <1.mctionallty ar.d t$ .$1.11t.able !or movflting heighls up to !O fe-et No 
commlsS,100 ng is req1,nred when us1r"19 fo11C10f'y defeult setl<n9$ I.hat p,o-.,ide baste stan~;i!!IO(le 
mot,on oc::CtJpancy du11m1n,g that IS sw1tehed on and ofr with a bu,h -in pho!oc::ell . See chart 
above lo, mot,011 senso, d-el-1ul1 out -of box settmg:s FOt mou~ aCNanced wi:etess fi.,nct,onality, 
su-ch as group dimming, nLgh t AIR C.&1'1 be c:omrri1u1or1ed using a Sl"'lartphone and the eaS.}'• tO
use CLAJq/TY eipp tiUght AIR eq-.11pped l1,1m1r"tar1es Cb!'l. be 94wped, re$ult fl9 i"I mo on sen$0, 
and photoc::e-11 gro~rp ,esp,onse w-tl'!()l.lt lhe need (~ &ddit,onal equipment Sc::hedvle<:l dimming 
with motton sen$0l ov~ ride ean be achlev,ed when used with the nL19ht Ec::typse Additionel 
1n(()l'm&t1on .e.bou1 nLighl Air can be found I 

INSTALLATION 
lntcgr.al "no-dr1 1~ mounting arm a lows fo, fast, Msymountin9 u:. ng o-x st ng pole ,dnll.ngs. 
S<Jlect the " SPAu opton for .squ.im poles .ind tho "RPA" op-tlontornoun.t 10 t00f)d fX:JIO$ 
Noto O'la tho RPA mount C:M also be u:s-od for mounting to square pol~ by om,umg tho RPA 
.:tdsiptcrp'att,, Select thll ~MA~ option to attach thc luminaif.tJ to a2 3/8w hom:ont.JI mast arm 
or the "JS., opbon fo. an ad1ustabl~ slrpfincr th.'.lt moon ts on a 2 3/8" OD tenon. The adJu:stabl~ 
sl pf1ttcr has an mt-ogral Juntt;on bo:ii; otioring easy installation, Can be, ti eel vp to 90D above 
honzo~tal Additional mountings an) a-.,allabll!l lr)Cluding a wall b rackll"t. ad;ustable t ilt 3m, kir 
diroct•to-po!ti onO m tl and 3 sur+.,cc con-du1t bo,c for wall moun ;,pplic::atlons. 

LISTINGS 
CSA Ca irn!d to meet U.S. and Canadian standards. Su·table for wet locatiorn: Rated :or 
-4CfC minimum ambient. Designligh~ Conli0rtium8 (DlC) Premium qualified prodoct and 
DLC qualified product. Not all vernons of thcs product may be OLC Prem,um qualified or DLC 
qualifted, ptease c:hedt the DlC Qualified Product, List at=~----~to confirm 
which versmns a,e qualified 
lntemabol"!al D.irk-Sky Association ODA• Fixture Seal of Approval (fSA.l is avai1able f{K all 
products on this page u "hzing 3()00,l( color temperatUJe only US Pate'lt No. D882, 146S 

GOVERNMENT PROCUREM ENT 
BAA - Buy Amelica{n} Act Product with the BAA option qualifies as a domestic er\d pt'odue1 
under the Bu)' American Ac, as implemented in the FAR and DFAR5:. P,odun with the BAA 
option also qualifies as man.ulac~ured in the United States unoer DOT Buy America ,egu!ation:s. 
BABA- Build America Buy Amenca: Produc~ With d-ie BAA option also qua.lifes as produced in 
the United States under the definitions of the Build A.meiica, Buy America Act. 
Pfease- refer to i.xL n i.;: ~ for adO.tional 1nformat.t0n. 

WARRANTY 
5-)'ear limited ,,.,ar<anry. This: rS the Olli)' warrantt provided and no o!he:r stal~ment!I in this 
specification sheet create 81'\f warran.ty of an)' k.ind. AH other e~ress and implied warrantie!I are 
disdaimed. Complete warranty terms located at: 

Note-: Ac::tval periormar"tOe may d1ffet u (esul, or end•U$et en-.,i t()()Mer'\l and appliaitiOr\ 
All value-$ a#e-eles19r'I or typreal ~Ive$, mea.$vred ui'li::let lab<:in~tory eot'ldi tion, at 25 "C. 
Specilicatior\$ :Su~ eet 10 ch~ge w lh-0,..il notice. 
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Volleyball and Bocce Poles 
catalog I ; __----::=========- Project :_---=============- lype :_ ----===== 
Prepare,JBy :_________________________________ Date : ______ ~ 

ZONE™ Medium (ZNM) 
Outdoor Sport s Light 

IP66 IKOB 

OVERVIEW 

Lumen Package (Im) 24,000 • 55,000 

Wattage Range (W) 176 • 401 

Efficacy Range (LPW) 122 - 150 

We ight lbs (kg) 30 (13.6) 

Control Options IMSBT, ALB, ALS, 

7-P,n, PCI 

FEATURES & SPECIFICATIONS 

Construction 
Rugged d ie-cast aluminum housing 
contains factory prewired driver and 
optica l unit. Cast aluminum wi ring access 
door located underneath. 

Fixtures are f inished with LSl's DuraGrip• 
polyester powder coat finish ing process. 
The DuraGrip finish withstands extreme 
weather changes without cracking or 
peeling. Other standard LSI fin ishes 
available. Consult facto ry. 

Sh ipping weight: 37 lbs in ca rton. 

Optical System 
State-of-the-Art one p iece sil icone optic 
sheet delivers indust ry leading optical 
control w ith an integrated gasket to 
provide IP66 rated seal. 

Proprietary si licone refractor optics 
provide exceptional coverage and 
uniformity in d istribution types CT, 4, FT. 
LC and RC. 

Silicone optica l material does not yellow or 
crack with age and provides a typical light 
transmittance of 95%. 

Zero uplight. 

Available in SOOOK, 4000K, and 3000K 
color temperatures per ANSI C78.377. 

Minimum CRI o f 70 

Integra l louver (IL) and integral half 
louver (IH) options avai lable for enhanced 
backlight control. 

Electrical 
High-performance driver features 
overvol tage, under-voltage, short-circuit 
and over temperature protection. 

O· lOV dimming (10% • 100%) standard. 

QUICK LINKS 

Ordering Guide Performance 

Standard Universal Voltage (120 -277 VAC) 
Input 50/60 Hz or opt ional High Voltage 
(347-480 VAC) . 

L90 Calculated Life: >lOOk Hours (See 
Lumen Maintenance chart) 

Total harmonic distortion: <20% 

Operating temperature: ·40°C to +SO' C 
( ·40°F to +122°F). 42L, 48L lumen 
packages rated to +40C. SSL lumen 
package rated to +35C. 

Power factor: >.90 

Input power stays constant over life. 

Field replaceable lOkV surge protection 
device meets a minimum Category C Low 
operation (per A NSI/IEEE C62.4l.2). 

High-efficacy LEDs mounted to metal-core 
c ircui t board to maximize heat d issipation 

Dr iver is fully encased in pott ing material 
for moisture resistance and complies w ith 
FCC standards. Driver and key electronic 
components can easi ly be accessed. 

Controls 
Optional integral pass ive infrared 
Bluetooth'" programmable motion 
and photocell sen,sor. Fixtures operate 
idependently and can be commmissioned 
via iOS or Android configurat ion app. 

LSl's A irL ink wirel ess control system 
options allow for p rogramming and 
group control w hi le reducing energy and 
maintenance costs and optimiz ing light 
quality (see controls section for more 
details) . 

Installation 
Designed to mount to square or round 
poles. 

Photometrics Dimensions 

A sing le fastener secures the hinged door, 
underneath the housing and provides 
quick & easy access to the electrical 
compartment. 

Inc luded terminal block (accepts up to 12 
ga. wire) ands· d imming and power leads 
extended to the housing exterior. 

Utilizes LSl's 83 drill pattern for easy 
fastening of LSI p roducts. 

Warranty 

LSI luminaires carry a 5-year l im ited 
warranty. Refer to https:/h,yww.!srcorp. 
com/resources/terms-conditions
~ for more informat ion. 

Listings 
• Listed to UL 1598 and UL 8750. 
• Meet s Buy American Act requirements. 
• Dark Sky compliant; w ith 3000K color 

temperature selection. 
• Title 24 Compliant; see local ordinance for 

qualif icati on information. 
• Su itable for wet locations. 
• IP66 rated Luminaire per IEC 60598-l. 
• 3G ra ted for ANSI C136.31 high v ibration 

applicationsapplicationsare quali fied. 
• IKOB rated luminiare per IEC 66262 

mechanical impact code. 
• DesignLights Consortium' ( DLC) qualified 

product. Not all versions of this product 
may be DLC qualified. Please check the 
DLC Qua lified Products Li st at www. 
desrgnlrghts.org/QPL to confi rm which 
versions are qualified. 
Patented Silicone Optics (US Pa tent 
NO. 10,816.165 B2) product may be DLC 
Premium qualified. Please check the 
DLC Qua lified Products List at www. 
desrgnlrghts.org/QPL to confi rm which 
versions are qualified. 

l.SI Industries Jnc, 10000 All iance Rd. Cincinn ti. OH 45242 , (513) 372·3200 • www. lsicorp.com Page 1/8 Rev. 07/12/24 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light lype : ------

0 Have questioos? (all lJI at (800) 436-7800 

ORDERING GUIDE Back to Quick L!OkS 

TYPICAi OROIR Wllrlt ZNM 48L CT UNY 50 ALBMR2LR BLK IH 
Prefix llut!xfl llislributions !kienlation Voltage Colo!T~onr.r.i::i:: 

ZNM - Zone Medium 24l - 24,000 lms CT. CT - Court Optic (Blank) - Standard (no rotation) tlfl -Uniw\'dtage (120-177V) so -s,ooo ca 
31M. - l0,000 lms 4-Type 4 L-Optics rotated lelt 90° HV -High \loltage (347-480V) 40 -4,ooo ca 
361. 3-0,000 lms VOLLYBALL R- Optics rotated right 90° 30 · l ,000 cafl - Forward Throw 
42l - 42,000 lms CT. lC - leltCorner48l - 48,000 lrns 

RC •Right Cornei55l -55,000 lms 

Custom lumen P<Kka<ies' 

Controls fk'i!l1 Options 

~ BUH i.rt (Blri) ·N~ 
BIil- Dirt Bronze IH - lnteg@I Hal f louver (Moderate Spill Light Culofl 

Wlr!!less~SYlltl! (IT- G@ph~e IL - Integral loum (Sharp Spill ~ght Cutoff)
AISC -Ar1Ilk Synapse Control System' NSV •Metallic ~116"
AI.S(Sj)2 -Ailink Synapse CootrdSVltElll with12-10' Motion Serwr PlP - PI\JtinumPi"\11
AI.S(5j)4 -Airlink Synapse C011trolSV1tE111 with20-40' Motion Serwr' GRIHll'efl
AlBMRllR -Jlirlirl< Bluelong RangeWill'less Motm&P!iolo Se!lsorComoller(S-24' mountingt,iijit)" WHT- White
AlBMR2lR -Airtilk~Long Range \V-rel5> Motion &Photo SerrsorControllef (25-40' m~ tiegW-' 

5ald-Alone COtmvls 
EXT -0-!Dv Dimmmgleildsextended lohousing exterior 
CR7P -7PinContmlReceptacle ANSICli6.41' 
IMS8Tll •Integral llb:looth" Motion and Photocell Sl'l1sor max 8-24' rmuJmJ hl'ighl" 
IMS8TU -Integral llleloolhMotion cm Photoc~I Sensormax 25-40' mounting height" 

II Need more Information? Have additional questions? ~ 
~ Click herit for our glossa!Y Call us at (800) 436-7800 

Accessory Ordering Information• 

CONl'ROLS ACCESSORIES FUSING OPTIONSI EXTERNAL SHIELDING OPTIONS 
l"blernallllield Sec SbmldionDescription Order Number Singlef11~119 020V) 
6"Exterrul Shield ~ 

Twist lock Photocell (120\IJ for use with CR7P U2514 Singlefll~ng(177V) 
Twi1t lockPhotocell (208-277V) for use with CR7P U2515 ~Double fu~11g(208V,140V) 

~ 1: £f>!i~Q~ GJi. 1dP. 
Twi1t lockPhotocell (347V) for use with CR7P U2516 

Double fll~ng(480\IJ 
Twi1t l ockPhotocell (480V) for use with CR7P 22S180 Double fll~llg(347\1) 
Shorting Cap for 1.11ewith CRW 149328 

Cm<n lumen aod watl>Je ~aa,gernailable, oou!l i>:IO'Y. Yaloosare wiiltinflOUltr, ~aodard tolim<es i>JI •~ II(( i~,t Aa:~ocies Me sh~ped-sep.:1atetr and (ielGimla!ed. 
Conlrol deoice O's/-orling@!Jlflllt be ~d"'d "'l)aralelv.S..Ar.ce;',l:,'f Ordering~f<malioQ fes~mustbel:>rated inhaud t-o• olpai,. S" liAilillil®WG•de lc< romr,atabilil'/. 
~uon sensoo ar, fieldcoof~irab.~Via"' aJJll 111'1"" be r1:1t,•nloadea 1"'11 v,ur srr>Yt[ll)ort'snative •illl~'"·See ClJllrois Kolmilalie •·ilh 151Lllmeu Po:tag, wi-.n lll-480\f i, !/lfdlled. 
sectioo lormoredelals. 
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FRANCIS 
KR AH E 
& ASSOCIATES 

Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light lype : ______ 

0 Have questioos? (all lJI at (800) 436-7800 

ACCESSORIES 

MOlllTll6 ACIESSORIES SIIB.DNi, POUS& ltSC. ACIESSORIES 
u,1_ , .i., 11n11o1 lot..~ IOO¥t! 

M"'1tl 10>, J' "'"'" 0/ toJnd(ral)ered/llr.ll~O poles Wllh(l) mo\lllll/lg tole SO,C,S la!ll~all lntegral \W1a pro,ide! mamwm ba(l li g/11 coal~ trr shiedlil!I "'' 
beivl<l'n!.S" lo , iutddual mw olltos. 

Par! Nil~blr. et\ UNI QR hltN.....,6909ll 

Cliji; MOIDII P!alt ln19illialrlalmr 

!rue ""por,onlllll>lblicn loC11~lrgmewcoolruloonl)Olel will hole,_ boteenl.4 lo f r.1n,~,111,1,,,111,1 loul'Olpra,<!e<i,e~ baclliglltcontr~wlth"I il11Pu<1i"l lront 
'1," j ,111, doi.ib1Jtios 

Par! Nil~b<t: Bil POH BJIS IIQR hit Nllml><r. 7414155 
i 1s•11noutctNa.P1a:1t EJIIRilSllltld 

lrueor,per,onirllla1131Jcn lo<'l!Stlllllnew cootru<ll>npoie<wlthhole<ll'(es bel.,.,1.4 lo El!emallh'eldblo<~•le<1-0fi,glKlflUCE'lrorn.r1V1l~ol1tllllrm,addtt,,na101>'1dlr!i 
th• cOlii~i..avoil!llle 

Par! Nil~blr. BIIS POIS BJ15 IICIR hit NUll'lbor: l859706ll (l'') / l8S9'llll.K (6") 

ISICI ti bttoll AilllfH llatMI s.iu...,.1.. 
All...sto-ly 1n1egra1elllt1U11II\V!eshaTIBSdrfpa~ern1omorel110dern ar<11maller 14 -lr~"I andalUml""'1POle>in.f', S"alld6" ires 1.-retrotrt ard ""'COJ1~r,ai"1 

ilpaNer• 
hit NUll'lbor: 4SQ/ISQ/6SQ 

ParlNll~blr.lltltSBlClll 

ldiusl.lllt!lipfitttJ lloulldi>olll 
Mlllllt:s.ootoal" ~IP, 1.315" (6Dmrn)O.D. looor1and prooilt!s llID''ofti ll {max 15°a:I0',11! 10-30'~teelandakJrrinum pdl3 ill if' andS'':sill.'SHlr retrofit al\'.loowromtrudion 

Mrlza,~ 
Pilll N.....,ll!P/511P 

Part Nu11btl: BU AY CUl 

SQuartTtnOITDf ra,ertd Polts 

Moun~ O!llool'°Omnl~ 1.l11" (60mrn)0.0.1"10oand allows~,mountir!I UP I04 10'·Jl·,1ee1anda~mlldes l,,.retrofi101dnewcon•rua1., 
llminaires 

hltN.....,.RIP 
I
"' i
J ,_Pa_rl_Nu_~_blr._._llLI_IN_H_'_______________,___~----1 

54,..,101....1g;;111t1er e.ilS,116 

~oonts inside 4" or 5'' 5QUilrepole, ilOO .allov1~klrmounting up 10 4lt.rniillltes. IO' lllearllrd11>~0'1'<"""'1dO<lperWmlllalr,iskoii,aclh<srl•(cate11 
appro:cimakt('lJ' linedlft<eof birdSl]ike)anlf c!Pl]li r?iiootool 

PattNll~blr.lltl l_lSl'Clll 
S,lnPilllNder:lllill 
lllhsit hit NU01blr.1116ll 

C...I 61111 hit NOl!b<t: 1516!6 

Yhl Hanf lr,ckel 11,QlaceCLRwithoairl linilhdesoiplicn 
MOtlll:s nllID 'll!rti.at wall surface( hardw 11re/MKAJl'S flat indudl!d} 11,Qleacexxw,hSO lorS<tUlRDoieorID lorrouoo pole(~, OD) 

11,Qlac,' will S(S-m!t,). D13l (Doul:lo @IW1[}'1l {lloulle@lll"), 190 CTriple), 090 (Ouadl 
4 11,Qlace _• al(d"SQW<>l')ie)or\G'.S<l(lill'llllO)! P,rl Nil~blr.811511D WIHlll 

lI l---P-Dlo-.,,-1111-----------------1---------l 
ACCESSORIES/OPTIONS

ii Hcoot1ontr,wood,npoles (6"mllllmumOO,ha!dwar,/anchor1not~krxled) ------------------------------
Integral Louver (IL) and House- Side Shield (IH) 
Integral louver (IL) and half louver ( IH) accessory shields available for improved bac;:khght" 
cont ro l without s.acrificing st,.,eet siQe performanc:e. LS l's Integral Louver (IL) and Integral 
House-Side Shield (IH) options deliver backlight cont ro l l hat .signific~mtly reduces spill 
Ught behfnO the poles for application~ w ith pole loc~tions close to adjacent properties. 
The design maximi;i:es forward renected light whire reducing glare, ma,intaining the optical

OPTICS ROTATION distribution selected, and most importantty eliminating light trespas..s Both options rotate 

Par! Nil~blr. Bil DD WP CUI 

l umin;;iire Sl\own with Integral Luminaire Shown wilh 
LOU'Jet(ll.) IM SBT Optio n 

7 Pin Photoelectric Control Lumlnaire Shown 

?•pin ANSI C136.41·2013 control re ceptacle o pho:n available for twist 
withCR7P 

Use lvP! EliMPI.E lhil! Type lock photocontrols or wirelll:!ss control modules. Control accessories 

' L sold separately. Dimming leads from the receptacte wlll be connecte-d 
_,.,..lid•o~I (Otlli U8:o1.alelltfl) to the driver dimming leads (Consult factory for alternate wiring). 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ 

0 Have questioos? (all lJI at (800) 436-7800 

PERFORMANCE Back to Quick L!OkS 

Delivered Lumens' 
lOOOII CCI 4000K CCT 5000K CCT 

lumen Package Distribution CRI Dtlvered Wattage
Bficacy BU6R1tilg Deliffled lumem Efficacy 8U6 Rating Deliffled lumem Bficacy BU6Rltilgl1111ens 

CT 24939 156 83-UO-G2 25891 162 83-UO-G2 25855 161 83-UO-G2BOCCEE 
CT. FT 24994 156 B3-UO-G3 25948 162 B3-UO·G3 25911 162 83-UC-Gl 

241 160 
4 24396 152 Bl-lJO-G5 25600 160 83-UO-G5 25457 159 83-UO-GS 

LC/RC 25885 162 B3-UO·G4 25885 162 B3-UC-G4 25310 158 B3-UO-G4 

CT 31166 147 84-UO-Gl 32356 153 B4-U0-63 32310 152 84-UO-Gl 

Fl 31234 147 84-UO-G4 32426 153 84-U0-64 32380 152 84-UO-G4 
304. 213 

4 30631 144 B3-UO·G5 32141 151 83-UO·GS 31961 150 83-UO·GS 

LC/RC 3208 153 B3-UO-GS 32498 153 B3-U0-65 31777 149 B3-UO-GS 

VOLLYBAl L er 36523 144 B4-UO-G3 37918 150 B4-UO-Gl 37864 149 84-UC-63 

CT. FT 36603 144 B4-UO-G4 38000 150 84-U0-64 37946 149 B4-UO-G4 
361. 254 

4 3S403 139 B3·UO·G5 37148 146 Bl-UO·GS 36941 145 83-UO·GS 

LC/RC 37561 147 83-UO-G5 37561 147 83-UO-iiS 36727 144 Bl-lJO-G5 
70 

er 42389 135 B4-00-G3 44007 140 84-UO-ii3 43945 140 B4-UO-G4 

FT 41084 131 84-UO·G4 42652 136 B4·UO-ii4 42592 136 B4·UO·G4 
421. 314 

4 41453 132 84-UO-GS 43497 139 B4-UO-iil 43254 138 84-UO-GS 

LC/RC 43981 140 84-UO-GS 43981 140 84-UO-iiS 43004 137 84-UO-GS 

CT 466l2 127 B4·UO·G3 48402 133 84-UO·Gl 48333 1lZ B4·UO·G3 

FT 46723 128 84-Ull-G5 48507 m B4-UO-iil 48438 132 B4-Ull-GS 
481 366 

4 46006 126 84-U0-65 48275 132 84-IJO-ii5 48005 Ill B4-Ull-G5 

IC/RC 48812 133 84-UO·GS 48812 133 B4-UO·GS 47728 130 B4-UO·GS 

CT 52123 119 84·UO-G3 54216 124 B4-U0-63 54139 124 B4·Ull·G3 

FT 50539 115 84-U0-65 52468 120 84-UO-iiS 52394 120 B4-Ull-GS 
SSl 438 

4 51635 119 84-UO-GS 54181 125 84-UO-liS 53878 124 84-UO·GS 

LC/RC 54113 124 84-UO-G5 54113 124 84-U0-65 52912 121 84-UO-GS 

"lfDI•~ h!Q"'11!'/ un<llledtlm~re ,iiuei are nominal 

Electrical Dala' Remmmended Lumen Maintenance 0-ZS'C 

Lu ■en Package Watt1ge 120¥ 208V Z4llV Z77V 347¥ 480¥ Ambientre1111 lul!IC!I MuHipi er 

24l 
301 
36l 

160 
2ll 
254 

rn 
rn 
2.12 

0.77 
1.02 
1.22 

0.67 
0.89 
1.06 

058 
0.77 
0.92 

0.46 
0.61 
0.73 

0.33 
0.44 
0.53 

C 
24L-48l 

55l 

Ohn.' 
101% 
100% 

I 
I 
I 

25Khrs.• 
93% 
91% 

I 
I 
I 

5-0Khn.' 
86% 
82% 

I 
I 
I 

JSK hn.• 
79% 
74% 

I 
I 
I 

IOOKhrs." 
72% 
67% 

421 
48l 

314 
366 

l.62 
l .05 

1.51 
1.76 

131 
1.53 

1.13 
132 

0.90 
I. OS 

0,65 
0.76 Recommended Lumen Maintenance 0-40'C 

SSL 438 l.65 210 1.82 1.58 1.26 0.91 AmbientTe11111 lul!IC!I MuHlpNei 

·Eie<t,iQI dala at 2SC (17f),l,(tual wau,ge 11\l'f diff,r bv ·/•Ill% C 
241·48l 

Ohn.' 
101% 

I 
I 

25Khrs.' 
90% 

I 
I 

5-0Khn.' 
81% 

I 
I 

J5Khrs.• 
72% 

I 
I 

IOOlhrs." 
64% 

8 l"'1enmalnte1m<evalues at 40C .-, GllrulalE<I oa 111·11 ball<lool.M·30 data and ~-lilu tesl<l 
9 ln.armdillce with.lESII!\ n+ZHl. Projected Y~1epresenl inter;iolated 'lillueba'iedon mduratiom.thiltarewjl!m~ix limeslhel£SNA lM-BIH!alotaltl!sl lfuration1or the deYiceunlkf testing.. 
10 In ,crr,me with IESIIA 114-~-n. Calculated ialu,s r,oresent lfre dUtallOlllllal &$1 ~. Urr,s the IESIIA I.M·SO·Cll total lest ~ra!IO!l ,~ tie dew:eunder tell I~ 
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FRANCIS 
KR AH E 
& ASSOCIATES 

Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light lype : ______ 

0 Have questioos? (all lJI at (800) 436-7800 

PHOTOMETRIC$ Back to Quick L!OkS 

Luminaire photometry has been conducted by a NVLAP accredited testing laboratory in accordance wi th IESNA LM-79-08. As specif ied by 
IESNA LM-79-08 the enti re luminaire is tested as the source re sul ting in a luminaire efficiency of 100%. 

See t he individual product page on https'//www isicorp com/ for de tailed photometric data. 

ZNM-48L-CT-40 

luminaire Data ISO Footcandle Polar Curve 

Wlao Distrib1dlon 

De!01)1ioa 4,DOO ll,lvin, IO(RI 

Ddlffld lllmens 48,111 

Walls 400 

Ellb<y Ill 

IES!ype Type 111-Verv lhort 

BUGhtmg B4 -UO-lil 

Zonal lumen summary 
!no lll11ens %lllmlnalrt 

low(l>-30") 'N197 ll% 

Hodium (lo-60') 31201 67% 

Hlgl (60-80') 5593 11% 

YeryH91(•!IO'J 120 1% 

Up[il}fll (90-180') 0 0% 20· MO\Jnting Heigllt/ 15' GridSoa cing 
■ zor< ■ ior< ■ src ■ z r< ■ Verti call'lane ■ Ho1izootal C011e 

Total Flux 48211 100% 

ZNM-48L-FT-40 

luminaire Data ISO Footcandle Polar Curve 

WlaoDislriblllotl 

De!01)11oa 4000 Kelvin, 70 <RI 

Dtilffld lllmens 48,05> 

Walts 400 

Ellb<y 120 

IES!ype TypeIV •Short 

BUGhllng 84-00-GI 

Zonal lumen SU11111ary 
!Oto lll11ens %wmlnalrt 

low(l>-30") 6199 13% 

Hodil.nl (l0-60°) 20250( 42% 

Higl (60-80') 20684 43% 

Yery H191 C•!IO'J 911 2% 

Up[lgl,t (90-180') 0 0% 20' Mounting Heigh! Ill' Grid lPilllllll 

TOlalFlw 48055 100% ■1rn ■ IOFC ■ SF( ■ m ■ Verti cal Plillll! ■Hor i zoo l,Hone 
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FRANCIS 
KR AH E 
& ASSOCIATES 

Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light lype : ------

0 Have questioos? (all lJI at (800) 436-7800 

PHOTOMETRIC$ 

ZNM-30L-SIL· LC-40-70CRI 

ISO Foo!Glndle
Luminalre Data 
lellComerDi!lributioo 

Dewiption 4,00011,lvin. 70 CRI 

DeUwtnd lumens ll,498 

Walls 2ll 

Elficaq 113 

IESIYPt N/A 
BUGhti,g Bl-U0·GS 

)
ZonalLumen SU11111ary 
!alt lll11ens !l lumin,ie 

low (();-30') 5083 16% 

Medium (30-60') 14008 46% 

Hl1b (60-80') 11603 36% 

Vt1"1 H~ (80-90') 1005 l% 25' Mounting Heighl / '15' Grid l patirq 

Upllgt)t (90-180') 0 0% ■ IF( ■ rn ■ I K ■O.l f( ■ Vertical Plane ■Ho r i1ontal (one 

Totalfm ll498 100% 

ZNM-30L-SIL-RC-40-70CRI 

Luminalre Data 
Rgrt (of11e1 Dimibutioa 

Dewiplion 4000 Kelvin,70 (RI 

DeNwtnd lllmens ll,498 

Walls lll 

Elfica<y Ill 

IES Type N/A 
BUGhti,g Bl-U0·GS 

ZonalLumen Su11111ary 
!alt lll11e111 %Lumln,lre 

low(();-30') 5083 16% 

Medium (30-60') l!JI0S 46% 

Hlih (Ml·IO') 11603 36% 

Vtl"I H~ (80-90') 1005 l% ZS Mounting Height / lS' Grid Spacing 
■SFC ■ rn ■ r r-c ■0.S f( ■ l'ertic.lPlane ■Ho rl 1on la l ConeUpll!lhl (90-180') 0 0% 

Totalfm 32498 100% 
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FRANCIS 
KR AH E 
& ASSOCIATES 

Volleyball and Bocce Poles 
catalog I ; __---==========- Project:_---=============-- lype : _ -===== 

Prepare,J By: _____________________________ Date: ______ ~ 
PHOTOMETRICS Rack to Quick l inks 

ZNM-30L-SIL-4-40-70CRI 

ISO FootcandleLumlnalre Data 
lype(Dhtrlbutlon 

~Ion 4000 Kelvin, 70 (RI 

Deiftftd lllmens 32,141 

Waln 2ll 

Elfla<V 151 

IBIYIH' lypelV-Very lhorl 

BIIGRlllilg Bl-lJO-GS 

ZonalLumen summary 
loN Wlll!RS %1JJmiNire 

Low(0-30') 3119 10% 

Medium (30·60') ll~9 41% 

Higb (60·80') 13649 42% 

Very H~ (00-90') 1!04 G't 15' li<l<lllilg Height I '/'J Grid Spacing 
Upliglll (90-180') 0 0% ■Sf( ■m ■ 1 K ■os FC ■ Vertical Plane ■ Horizonlal Cone 

lotalfm 31141 100% 

PRODUCT DIMENSIONS 

13-1/2" 
(342mm) Luminalre EPA Chart 

e 75" 
Tilt Degree oo 150 30° 45°7.6" 1.2" (30~m) (19mm),. 

(192mm) 2.4' (61mm) • .. Single O.S LO 15 1.9 

f 
.,, ... 0180° 1.0 2.0 2.6 3.4 

,.. 0,8 2,0 2,6 
1795mm) 

190' LO Z.Z Z.8 l.4 

31.3" 090' l.4 

·'· ....' TN120° LO 2.5 l.6 4.4 

B3 Pole Drill Pattern 
090° 1.0 2,2 2.8 3.4 + 

TINON BRACKETS (with 3"Reduced Drill Pattern) 
BKA-XNH-'-CLR - Tenon mount fitter ~ip-fil,2-l/8" 0.0. tenon 
(l.0 pipe tenon). 

IMSBT MDtiOI\ l 
ot,c,IISon sor 

Photo Control 
Receptacle 

BKA-XNH-S O! 0180-"·ClR BKA-XNIH90,190 or 091)-•-{lR
Bottom View Top View 

Sifl!Jle/01!0 090/190/ll'JO 
(Mled 2 Sides) (Drllled4Sides) 
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FRANCIS 
KR AH E 
& ASSOCIATES 

Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light lype : ------

0 Have questioos? (all lJI at (800) 436-7800 

CONTROLS Back to Quick L!OkS 

Integral Bluetooth'" Motion and Photocell Sensor (IMSBTxL) 

Sl im low profile sensor p rovides multi- level control based on motion and/or daylight. Sensor controls 0-10 VOC LED drivers and is IP66 rated for 
co ld and wet locations ( -40°F to 167°F). Two unique PIR lenses are availab le and used based on fixture mounting height. All control parameters 
are adjustable via an iOS or Android App capabl e of storing and transmitting sensor profiles. 

Click here to learn more detail s about IMSBT 

lIVITON App Apple And roid • • ■ 
Airlink Blue (ALBMRxLR, ALBCSx) 

Wireless Bluetooth Mesh Outdoor Lighting Cont rol System that provides energy savings, code compliance and enhanced safety/security for 
parking lots and parking garages, Three key components; Bluetooth wireless radio/sensor controller, Time Keeper and an iOS App, Cap able of 
grouping mult iple fix tures and sensors as well as scheduling time-based events by zone. Radio/Sensor Controlle r is fac tory integrated ,nto A rea/ 
Site, Wa ll Mounted, Parking Garage and Canopy luminaires. 

Click here to learn more details about Airlink Blue ~
Airlink Blue App Apple -

Sensor Sequence of Operations 

Standard Programming OnEvenl Off Event On light Level Oin light Level Daylight Harvesting Delay To Off Sensitivity 
OMSBTx1/IMS8lxl Motion No Motion lOOX NIA On; Auto Calibration 20minule, High 

OMS Molion No Motion NIA N/A N/A 30 seconds Auto 

Operation Dts<rlptlon 
On Event Trigger that activates lights to turn Olli eilher automalic via motion detected or manually activatect via push of blltlon. 

Off Event Triggei that activates lights to turn oft. either automatic via no motion detecteel or manually activated via push of button. 

On Ugh! Level The light level that the fixtures will ltlrn on to when ON EVENT ()((UIS. 

Olm Ugfll lml The light level that the rrxtures will dim down to wllen no lll()lion is detected. 

Delay lo Dim The amounr of time afte1 whichno motion is detected that the lixlures will be triggered to dim down. Thi>SeQuence is optional. and sensorcan be programmed to only trigger the 
fixture to tum off by entering 100% in this field. 

Oelayto Off The amount of time after whichno motion~ delected that Ille fixtures will be triggered lo turn off. If delay to dim is part of the prograrnmecl functionality, this~ the amount of time 
after whichno motion~ detectecl after the fixture have already dimmed down. 

Se11sl1ivity The sensitivity can be 1et lo high, medium, low, or auto where applicable.High will detect 1111aller, 1imple motions. low will only detect larger more rnmplex motions. Auto lemperature 
calibration adjusts the Pl RsensitiVitv as ambienl temperature rises lo increase detection of heat movement throughIlle field of view. 
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Soccer Poles 
catalog l; _ ----===========- Project :_---=============- lype : - ---===== 
Prepare!lBy :_________________________________ Date : ______ ~ 

Zone Sports Flood (ZNF) 
Outdoor Sports Flood Light 

.~.. ~ ( E: IP66 IK08 

OVERVIEW 

Lumen Package ( lm) 75,000 -110,000 

Wattage Range (W) 433 • 783 

Efficacy Range (LPW) 137 -170 

Fixture Weight lbs (kg) 36.4 (16.5) 

EPA 2.8 

FEATURES & SPECIFICATIONS 

Construction 
Rugged die-cast aluminum housing. 

Driver is separated trom light engines 
increasing driver and LED life 

Die-cast electrical compartment can be 
integral or remote to f ixture 

Mounting Brackets are 12 ga. formed steel 

Fixtures are fin ished w ith polyester 
powder coat finishing process to wi thstand 
extreme weather changes without 
cracking or peeling 

9 ft . power cord included with the f ixture 

Shipping weigh t (in carton) - 40.8 lbs 

Optical System 
State-of- the-Art sports flood optics 
available in 5 unique NEMA flood 
d istributions 

Optional g lare shield visor is formed 
aluminum to reduce high angle glare 

Available in SOOOK CCT 

Minimum CR! of 70 

Electrlcal 
0-lOV dimming (10% - 100%) standard. 

Universa l Voltage (120-277 VAC) Input 
50/ 60 Hz or High Voltage (347-480 VAC). 

Operat ing temperature: -40°C to +45'C 
(-40°F to +113' F). 

L80 Calculated Life: >lOOK Hours 

QUICK LINKS 

Ordering Guide Performance 

Total harmonic d istortion: <20% 

High-performance driver features 
overvoltage, under-voltage, short-circuit 
and over temperature protection. 

Power factor: >.90 

Input power stays constant over life. 

Field replaceable 20kV surge protection 
device meets a m inimum Category C Low 
operation (per ANSI/IEEE C62.41.2). 

High-efficacy LEDs mounted to meta l-core 
ci rcuit board to maxim ize heat dissipation 
for long life 

Dri ver is ful ly encased in potting material 
for moisture resis tance and complies with 
FCC standards. 

Controls 
LSl's AirLink wi reless control system 
options allow for p rogramming and 
group control w hile reducing energy and 
maintenance costs and optim izing l ight 
quality (see controls sect ion for more 
details). 

Dynamic Behav iors allow you to create 
and save scenes for events like scoring, 
p layer introductions, halftime shows and 
o ther special events. 

Installation 
Heavy duty yoke mounting to standard 
sports bracket with 3/ 4" bolt 

Integral d river unit s come with rear hand le 
design for ease of installation and carry ing 

Photometrlcs Dimensions 

Stepless horizontal and vertica l adjustment 
for precise aiming. Optional laser sight for 
enhanced aiming accuracy 

Optional adjustab le slip fitter for mounting 
to 2 3/8" tenons 

Warranty 

LSI lum inaires carry a 5-year limited 
warranty. Refe r to https-J/JNww Islcorp 
com/resources/terms-condi tions
~ for more information. 

Listings 
Listed to UL 1598 and UL 8750 

Suitable for wet locations 

IP66 rated Luminaire per IEC 60598-1 

Meets Buy American Act requirements 

DLC Pending 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light lype : ------

0 Have questioos? (all lJI at (800) 436-7800 

ORDERING GUIDE Back to Quick L!OkS 

I TYPICAL ORDER EXAMPLE: ZNF llOL MF UNY 50 BUI I 

Pre!IX ~ DislriJutions 'loftage Color Temperature Finish Oplions 
ZNF -Zone Spons Flood 75l • 75,000 lumens VNF -2xl Very Narrow Flood UNY · Universal Voltage (U0-2771') 50 •5000K BIK -Black CR7P •7 Pin Control Receptacle ANSI□36.411 

90l - 90,000 lumens NF - 3x3 Harrow Flood HV -High Voltage (347-480V) AISOC • Airlink Integral Controller' 
llOL -110,000 rumens' HF -4x4 Medium Rood AISOC DB •Alrlink Synapse lnt19ral Controller 

HWf • sxs Medium Wide Flood and Dynamic Behaviors Drivers' Custom Lumen Outputs 
WF - 6x6 Wide Flood RD - Remote Drivers' Available' NM - No Mounting (for use with teno n/slip 

fittermounting accessories) 

l!I Need more information? Have additional questions? ~ I 
~ Click here for our glossary Call us at (800) 436-7800Ili 

ACCESSORY ORDERING INFORMATION Laser Sight Tenon Top Adapter / Slip fttter Glare StileldVisor 

Part Number Description 
831028 Laser Sight 

831029 Gl are Shield Visor 

831030 Tenon Top Adapter /Slip Filter (Specify NoMountilllll 

79269003 INF2/3 Light Wood and Steel Pole Bracket 

79269005 INF4/5 Light Wood and Steel Pole Bracket 

13710581K 2 light Tenon lop Bra cket (BM: Finish) 2Light Jenon Top Bracket l light Tenon lop Bracl:et 4light Tenon Top Bractet 
13710781K l lighl Te non lop Biacket (Blacl: Finish) 

13710BBIK 4lighl Te non lop Biacket (BM Finish) 

CONTROLS ACCESSORIES ORDERING INFORMATION• 

Part Number Desaiplion 2/l lightuossarm Bracket 4/5 Light Crossarm Bracket 
122514 Twist Lock Photocell (120V) foruse wtth CR)P 

122515 Twist Lock Plmtocell (208-277) foruse withCR)P 

122516 Twist Lock Photocell (l47V) foruse wtthCR)P 

1225180 Twist Lock Photocell (480V) foruse wtth CR)P 

661409 Airlink 5Pin Twist Lock Controller 

661410 Airlink 7Pin Twist Lock Controller 
Airlink Synapse Central Base Slation Extension Cord 

149328 Shorting Cap for use with CR7P 

AISSM Wlff·YER·ffi Airlink Svnapse Central Base Stal ion 

AIS R/!11 ACCfiS Airlink Svnapse Remote Access 12 month subscription 

AIS OYN SCENE Alrlink Svnapse Dynamic Beha~ior Software 

REMOTE DRIVER ACCESSORIES ORDERING INFORMATION' 

Part Number Desaiplion 

831031 35' ExtensionCOid 

831032 60' Extension COid 

I. "ol.a'i'.-ille willl nJTJOte itim ol)1ioo.ContrdOE!W:e 11rmo!1ingfilpIT1Uitbe order~ ~ rately.See aa:4!59:I'(~ infDrmatilXl. 
2. Airllnk Sw1apse m1ralbase statian, relTKl lc ~m:.s ~bscrlutkm and/ordvrunic betll'#icf software mustbe orderell 92Paralelv. 
l. R<fnote <tmr/bad ho""'9 sh IP< sepa,alely from lrool hMing ~,d v,,lf ma111L!xlrnooo co,dar,j/or romoleoril<'l/11'11illlrliln baim"'1 be ordero:l ,op,rateli. 
t Ac.C\'.S500esdft! shp~ Sl!p,Yatdr and tiellf lnstaftc-d. 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light lype: ______ 

0 Have questioos? (all lJI at (800) 436-7800 

PERFORMANCE 

DELIVERED LIIMENS • 
5000K CCT 

lumen Paciage Diltribution NENA FieldAll!lleHxY Delivered 
lu11ens 

Effimy MaxBea11 
Candlepower 

VNF 2x2 28x28 73,693 170 778,9'i4 

VNF-GS 2x2 28127 n,023 164 793,224 

NF 4x4 40x40 68,526 149 375,488 

NF-GS 4x4 40x49 65,784 158 llS,678 

7SL 
Hf 4x4 56x56 n,401 146 204,067 

MHS 4x4 5Sx5l 71,716 165 207,123 

MWF SxS 87x87 74,180 153 91,424 

MWF-GS SxS 84x81 68,377 158 92,470 

Wf 6x6 118x 118 72,855 146 56,178 

Wf-,iS 6x6 109 X105 65,184 155 56,m 

VNF 2x2 28x28 87,215 139 930,394 

VNF-GS 2x2 28x27 84,055 158 938,772 

NF 4x4 40x40 81,100 152 444,387 

NF-GS 4x4 40x49 77,855 146 444,613 

90L 
Hf 

MHS 

4x4 

4x4 

S6x56 

55x5l 

91,329 

85,547 

14-0 

158 

244,990 

245,189 

MWF SxS 87x87 88,487 148 109,056 

HWF-GS SxS 84x81 81,517 151 tl0,240 

Wf 616 118x t18 86,906 139 67,0IJ 

Wf-,iS 6x6 109 X105 77,756 149 67,662 

VNF 2x2 28x28 nt,765 m 1,200,380 

VNF-GS 2x2 28x27 107,715 153 1,203,020 

Nf 4x4 40x40 103,622 Ml 569,478 

NF-GS 414 40x49 99,770 130 569,277 

llOl 
Hf 

IHS 

4x4 

4x4 

56x56 

55x5l 

115,561 

l07,073 

148 

142 

lOS,603 

308,792 

MWF SxS 87x87 11 0,752 136 IJ6,J58 

MWF-GS SxS 84x81 102,029 148 1l7,625 

Wf 6x6 118x tl8 108,774 m 83,822 

WHS 6x6 109 X105 97,321 124 84,687 

'l£0sn lrec,Jertl yup~i!led thereflxeva!uesare001T111al 

Back to Quick L!OkS 

Wattage 

433 

469 

532 ~ 

584 

752 

783 

ELKTRKAL DATA* RECOMMENDED LUMEN NAJNTEIIANCE {Mf MWf, Wf)1 

lumenlffll Witts 120V 208¥ 240V mv 347¥ 480V Ambient le11p c I Initial' I 25Khr2 I 50Klr' I 75K Ir 
I 

100K hr' 
75l 450 3.75 2.16 1.88 1.62 1.30 0.94 0-25( I 100% I 100% I 99% I 98t 98'I 

go 550 4.58 1.64 2.19 1.99 1.59 1.15 
llOl 750 6.25 3.61 313 2.71 2.16 1.56 RECOMMENDED LUMEN MAINTENANCE Mlf Nfl1 

'l:Je<lml dmall'f((m).Aclualwaltagomavil:11~ 1,r •/-111%. Ambient Te11p c I tnlllal' I 25Khr' I 50Ktr' I 75K Ir 
I 

1001 hr' 
0-25 ( I 100% I 95% I 90% I ssi 8~I 

LLtnnen m31n/.ena11::eval:Jes at 'B.. areca!rwtedpe, IM-Zl based o:i lM-BOMlif irMilu testing. 
Z. ltl armnlc11rl! withIESNA TM-ZHl. projeded vahe Jep,'@oSE! nt r1lerpalal((J value basi!dI)'] time lilra1ions that are wi lhi11 so: 

_,0e1BN!IM-80-08 1,1a1.e~<!U!~lonl-0! 11>1'deolr>llllllE! leslM111 
l.~a((Ofd,ln(! . ,~ IES!il fll-D·U.<aktlal!dvalues 1e11res,M IJme~ratlom ~at-li< llm!l tl,elll!IA I.M-80-IIB tolal 

tes1 it.1rati011 for t~e meunder testing 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light lype: ------

0 Have questioos? (all lJI at (800) 436-7800 

PHOTOMETRICS Back to Quick l ,nk!. 

Luminaire photometry has been conducted by a NVLAP accredited testing laboratory in accordance wi th IESNA LM-79-08. As specif ied by 
IESNA LM-79-08 the enti re luminaire is tested as the source resul ting in a luminaire efficiency of 100%. 

See t he individual product page on httos://www.lsicorp.com/ for detailed photometric data . 

ZNF 110L VNF 50 ZNF llOL NF 50 ZNF 110L MF 50 ZNF 110L MWF 50 
ZONE Sports. Flood, 11 0,000lm, Ve,ry Na,rrow ZONE Sports l=lood, 110,000lm, Narrow ZONE Sports Flood, 110,000lm, Me-dlum ZONE $port s l=lood, 110,000lm, Medium 

Flood Olstrlbutlon Flood Ols.t rlbullon l=lood 0 I.s;trlbutlon Wide Flood Oistrib t.1 tlon 

60' MO\J\ting Height/10' Gr,dSpilC<ng &O' tlounlingHeight/10' <irid ll>a(lfi!l 60' M-Ounting Hc,ght / 20' Grid Spacing 
■ 20 F c ■ m rc ■ If{ ■ rn ■ 1or< ■ 10FC ■ sr< ■ 1r< ■ 1o rc ■ mrc ■ If{ ■ m 

NEHA lype 2x2 NENUype J.xl NEHAlype 4x4 NEMA lype 5x5 
HuCillldtla 1200380 Huc.ndela 569 478 H11Cillldtla lnHJl~ MaXURdela 136 538 
HuCillldtlaAnole OHx OH Hu c.ndela Anale OHxOH H11 Candela Ano le -IH xOtt Maxu1,te1,,..., -rn xOH 
BeanAnal, 14.3°x 14.5° IINnAnole 20.5° X20.6° Beanuoie 27.6° X2/.7° Beam Anal, 47.6° X47.5° 
FieldA ■ale 17.6° X27.6° fie ld Anole 39.8° XJ.9.9 ° FleldAaole 55.9° X56.0° fH!ldimlo 87.0° X86.7° 

ZNF llOL WF 50 
ZONE Sports. Flood, 110,000lm, W id e Flood 

Di!itribution 

60' Mounting Height/ 10' GridSpaang 
■10 Fc ■ m r< ■ sr< ■ rn 

Nl:MAlype 6x6 ., .,,H11Cillldtla 
Hax Candela Ano le -OHX·lV 
Beanlnale 62.6 x62.S0 

fleldA~•le 117.6 X117.6' 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light lype: _____ 

0 Have questioos? (all lJI at (800) 436-7800 

PRODUCT DIMENSIONS Back to Quick L!OkS 

INTEGRAL DRIVER REMOTE DRIVER 

ll.9' 
~--21.2'--~ 

19.5" LID 

SLIP FITTER MOUNT 

ll.! 

l/.1" 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light lype : ------

0 Have questioos? (all lJI at (800) 436-7800 

ADDITIONAL INFORMATION Back to Quick L!OkS 

INTEGRAL DRIVER REMOTE DRIVER 

Central Base Station Embedded Light Controller and 
(ALS CBS W IFI VER CELL) Dynamic Behaviors Driver 

' (ALSC) "(ALSC DB) 

W ireless Digital Lighting Controller (Factory installed in luminaire) 
The Central Base Stat ion can be insta lled anywhere you need w ireless push-button lighting con t rol, such as municipal ba llparks, hockey arenas, 
basketbal l facilities, and other mul t i-use comple><es. The heart of the Central Base Station is the A irLink Synapse Site Manager, contained in 
the NEMA 4X enclosure. A bank of 5 buttons enables manual access to the site lighting con t rols. The Cent ral Base Station makes it easy for 
electricians to quickly install the site cont roller and enables quick and simple access to a switch station that can be programmed to meet the 
needs of the end-user. 

The ALSC is a Cal ifornia Title 24 compliant l ight ing controller that provides real-time light monitoring and control' wi th ut ility-grade power 
monitoring. It includes a 24V sensor input and power supply to connect up to two (2) sensors into the outdoor A irLink wireless lighting system. 
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APPENDIX B: TITLE 24, PART 11, SECTION 5.106.8 

Chapter 5 Nonresidential Mandatory Measures 

5.106.8 Light pollution reduction. 

[NI Outdoor lighting systems shall be designed and installed to comply with the following: 

1. The minimum requirements in the California Energy Code for Lighting Zones 0-4 as defined in Chapter 10, Section 10-114 of the 

California Administrative Code; and 

2. Backlight (B) ratings as defined in IES TM-15-11 (shown in Table A-1 in Chapter 8); 

3. Uplight and Glare ratings as defined in California Energy Code (shown in Tables 130.2-A and 130.2-B in Chapter 8) and 

4. Allowable BUG ratings not exceeding those shown in Table 5.106.8 [NJ. or 

Comply with a local ordinance lawfully enacted pursuant to Section 101.7, whichever is more stringent. 

Exceptions: 

1. Luminaires that qualify as exceptions in Sections 130.2(b) and 140.7 of the California Energy Code. 

2. Emergency lighting. 

3. Building facade meeting the requirements in Table 140.7-B of the California Energy Code, Part 6. 

4. Custom lighting features as allowed by the local enforcing agency, as permitted by Section 101.8 Alternate materials, designs 

and methods of construction. 

5. Luminaires with less than 6,200 initia l luminaire lumens. 

TABLE 5.106.B /NJ MAXIMUM ALLOWABLE BACKL/Gl{T, UPLIGHT ANO GLARE (8UG) RATINGS1·• 

LIGHTING UGMTlNG LIGHTING LIGHTING LIGHTING 

ALLOWABLE RATING ZONE ZONE ZONE ZONE ZONE 

LZO LZ1 LZ2 LZ3 LZA 

Mnlmum AIIOWJblt B.1ckllght R;,dng (Bl 

lutnll'laate Qff.atitr IMl"l 2 moun11ng htlgl'IIS (MH) l'l'om prope-ny lil'le NIA NOUmrt. NL)Lll'Nt NOLwnl NOLJm< 

Lumtnave !nck hemisphere ts- 1 - 2 MH trom property wie NJA B2 B3 e., &4 

Luminue t>ack nem,spne,e ts o S- 1 MH from properiy 11ne NIA a, B2 83 B3 

Lumll'la.e O.X-k nemts;)l"lere as less tnan O S t.<IH from prQ9ef1y 11ne NIA BO BO e, S2 

Mnlmum AllOWJ.bl• Upllgbt R.Jdng (U) 

For~ Ugfllllg"1 NJA uo uo uo uo 
For al otner ootoo0f ligl'ltlng 1nc1U:<:1 1ng oeoorcr.tve kimlnawes NIA U1 U2 U3 u, 

Muimum AOOW.lblt Glilr. R.:itlng {G) 

Lwnmate greater tnan 2 MH ftom property l ne NIA G1 G2 G3 G, 

Lumw,.we rrons nem!Sphere" 1- 2 MH from property In~ NIA GO G1 G1 G2 

Luminalre rrom hem.sphere ts o s - 1 1.1H rrom property lne NIA GO GO G1 G1 

Lutrun3'lfe rron1 ttemtSpt,ece ~ ~s than o ~ MH rrom property In'" NJA GO GO GO G1 

T l!S#A(.lgtr~IIG':1111t110nflOflJIOll("Ptrtff"1"~~41~in1'1t~~Codf.,,qQ'lc;~l~~t'lfea.forrw~~rfCOQt 

2 Rll~lltlttfl"-41,-)J(Abit•-,...,,1\~,IAO>.a:..MICl'~"'f/ou!.'ll-Ol'CIPel'l)',,,.,,111111'0l'ttll»M!"f/ltoOf5'Hf~lflf,K!'; ~rotktN'DOH'~~~""'tl"lftll«ll'O'I ~fJ1tllf/ftlllNSNll~A.otrre~flf"1ta/blclr.-.sir~N~Wfl\f.t~ 
C~l!O'~btCl'lt~MW'tfalN~/ltJMlfl~Ol't,,,/tM.,:t.-iM~htll'»WPO!o!fA~~f-ll"Jltt«!O'! 

J c--»llfgl'lq~n-•:.i:n•,~p,MhDg.~0tfl~JO:!,.nafmHTr~e~q~~~ll:YW~,_tle;a',d.,~-.,.,tlllaltl'!IHf~lr.Ksfot"d~~~• 
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APPENDIX C: TITLE 24, PART 6, SECTION 140.7 

2022 Building Energy Efficiency Standards Page 281 

SECTION 140.7- PRESCRIPTIVE REQUIREMENTS FOR OUTDOOR LIGHTING 

(a) An outdoor lighting installation complies with th is section if it meets the requirements in Subsections (b) and (c), 
and the actual outdoor lighting power installed is no greater t han t he allowed outdoor lighting power 
calculated under Subsection (d). The allowed outdoor lighting shall be calcu lated according to outdoor lighting 
zone in Title 24, Part 1, Section 10-114. 

Exceptions to Section 140. 7(a): When more than 50 percent of the light from a luminaire falls within one or 
more of the following applications, the lighting power for that luminaire shall be exempt from Section 140.7: 

1. Temporary outdoor lighting. 

2. Lighting requ ired and regulated by the Federal Aviation Administration, and the Coast Guard. 

3. Lighting for public streets, roadways, highways and traffic signage lighting, including lighting for driveway 
entrances occurring in the public right-of-way. 

4. Lighting for sports and athletic fields, and children's playgrounds . 

5. Lighting for industrial sites, including but not limited to, ra il yards, maritime shipyards and docks, piers and 
marinas, chemical and petroleum processing plants, and aviation facilit ies. 

6. Lighting of public monuments. 

7. Lighting of signs complying with the requirements of Sections 130.3 and 140.8. 

8. lighting of tunnels, bridges, stairs, wheelchair elevator lifts fo r American with Disabilities Act (ADA) 
compliance, and ramps that are other than parking garage ramps. 

9. Landscape lighting. 

10. In theme parks : outdoor lighting only for themes and special effects. 

11. Lighting for outdoor theatrical and other outdoor live performances, provided that these lighting systems 
are addit ions to area lighting systems and are controlled by a multiscene or t heatrica l cross-fade control 
station accessible only to authorized operators. 

12. Outdoor light ing systems for qualified historic buildings, as defined in the Cal iforn ia Historic Build ing Code 
(Title 24, Part 8), if they consist solely of historic lighting components or replicas of historic lighting 
components. If lighting systems for qualified historic bui ldings contain some historic li ghting components 
or replicas of historic components, combined with other lighting components, on ly those historic or 
historic replica components are exempt. All other outdoor lighting systems for qualified historic bui ldings 
shall comply with Section 140.7. 

(b) Outdoor lighting power trade-offs. Outdoor lighting power trade-offs shall be determined as follows: 

1. Allowed lighting power determined according to Section 140.7(d)l for general hardscape lighting 
al lowance may be t raded to specific applications in Section 140.7(d)2, provided the hardscape area from 
which the light ing power is traded continues to be illuminated in accordance with Section 140.7(d)1A. 

2. Allowed lighting power determined according to Section 140.7(d)2 for additional light ing power 
allowances for specific applications shall not be traded between specific appl ications, or to hardscape 
lighting in Section 140. 7(d)1. 

3. Trading of light ing power allowances between outdoor and indoor areas shall not be permitted. 

(c) Calculation of actual lighting power. The wattage of outdoor luminai res shall be determined in accordance with 
Section 130.0(c). 

(d) Calculation of allowed lighting power. The allowed lighting power shall be the combined total of the sum of the 
genera l hardscape lighting allowance determined in accordance with Section 140.7(d)l, and the sum of the 
additional lighting power allowance for specific appl ications determined in accordance with Section 140.7(d)2. 

SECTION 140. 7 - PRESCRIPTIVE REQUIREMENTS FOR OUTDOOR LIGHTING 
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APPENDIX D: TITLE 24, PART 6, SECTION 130.2 

2022 Building Energy Efficiency Standards Page 211 

SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 

Nonresidential and hotel/motel buildings shall com ply with the applica ble requ irements of Sections 130.2(a) 
through 130.2(c). 

(a) Reserved. 

(b) Luminaire shielding requirements. All outdoor luminaires of 6,200 initial lu minaire lumens or greater shall 
comp'ly with backlight, upl ight and glare (BUG) in accordance with ANSI/IES TM-15-20, Annex A req uirements 
in accordance with Title 24, Part 11, Section 5.106.8. 

Exception 1 to Section 130.2(b): Signs. 

Exception 2 to Section 130.2(b): Lighting for building facades, public monuments, public art, sta tues and 
vertical surfaces of bridges . 

Exception 3 to Section 130.2(b): Lighting not permitted by a health or life sa fety statute, ord inance or 
regulation to be a cutoff luminaire. 

Exception 4 to Section 130.2(b): Temporary outdoor lighting. 

Exception 5 to Section 130.2(b): Replacement of existing pole mounted luminaires in hardscape areas meeting 
all of t he fo llowing conditions: 

A. Where the existing luminaire does not meet the luminai re BUG requirements in Section 130.2(b); and 

B. Spacing between existing poles is greater tha n six times the mounting height of the existing luminaires; 
and 

C. Where no additional poles are being added to the site; and 

D. Where new wiring to the luminaires is not being installed; and 

E. Provided tha t the connected lighting power wattage is not increased. 

Exception 6 to Section 130.2(b): Luminaires that illuminate the publ ic right of way including publ icly
maintained or utility-maintained roadways, sidewalks and bikeways. 

Exception 7 to Section 130.2(b): Outdoor light ing attached to a hotel/motel building and separately contro lled 
from t he inside of a guest room. 

(c) Controls for outdoor lighting. Outdoor lighting shall be independently controlled from other electrical loads, 
and the controls for outdoor lighting shall meet the following funct ional requirements: 

Exception 1 to Section 130.2(c): Outdoor lighting not permitted by a health or life safety statute, ordinance or 
regulation to be turned OFF or reduced. 

Exception 2 to Section 130.2(c): Lighting in tunnels required to be illuminated 24 hours per day and 36S days per 
year. 

1. Daylight availability. All installed ou tdoor lighting shall be controlled by a photo control, astronomical 
time-switch control, or other cont ro l capable of automatically shutting OFF the outdoor lighting when 
daylight is available. 

2. Automatic scheduling controls. 

A. Automatic scheduling cont rols sha ll be installed fo r all outdoor lighting. Automatic scheduling cont rols 
may be installed in combination wi th motion sensing contro ls or other outdoor lighting controls. 

B. Automatic scheduling controls shall be capable of reducing the outdoor lighting power by at least SO 
percent and no more than 90 percent, and sepa rately capab le of turning the lighting OFF, during 
scheduled unoccupied periods. 

SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 
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10-114 - DETERMINATION OF OUTDOOR LIGHTING ZONES AND 
ADMINISTRATIVE RULES FOR USE 

This sect ion establishes rules for imp lementing outdoor ligh ting zones to show compliance wit h Section 140.7 of 
Title 24, Ca lifornia Code of Regu lations, Part 6. 

(a) Lighting Zones. Exterior ligh ting allowances in Ca lifornia vary by Lighting Zones (LZ) . 

(b) Lighting Zone Characteristics. TABLE 10-114-A specifies the relative ambient illumination level and the 

statewide default location for each lighting zone. 

(c) Amending t he lighting Zone Designation. A loca l j urisdiction may officially adopt changes to the lighting zone 

designation of an area by following a public process that allows for formal public notification, review, and 
comment about the proposed change. The local jurisd iction may determine areas where Lighting Zone 4 is 
applicable and may increase or decrease the lighting zones for areas t hat are in Stat e Default Ligh t ing Zones 1, 

2 and 3, as specified in TABLE 10-114-A. 

JfJ~ ,aw.Mili&i&R .,a,ifi&alia", 0MaM&hu1 Qw,.. aar lai&._liRg laMa l.la&i&AaliaR Leeal jt:1riseticti0As n~s adopt 
chaRges to the State Dela1cJlt LightiRg ZoRes shall Ratify the CommissioR b'f 13re•,iEliRg the followiRg materials t o 

the ~l(ee11 tiYe Di Feetor: 

1. A Eletailee s13eeif:ieatisA sf the eolcJABaries sf the aes13tee bightiAg Zsnes, esnsisting sftlale es1,1nty name, 
the eit1· name if aR'f, the zi13 eoEle(s) of the reEles ignateEl areas, anEl a Eleseri13tion of tlale 13hysiea l 
13011nearies 1,1ithin eaeh ~ip ease; 

2. A eeseription oftlale 1311elie 13rseess Uiat was esne11etee iA aaaptiAg the Liglalting Zsne elalanges, ans 

a. ,OR ei113 lana tion of how the aElo13t eEl Uglalting Zone elalanges are cons istent witlal tlale s13ecif ieations of 

Seetian lQ 114. 

!e) nie COR'lfflissisn sialall Aa"e tiale a1,1tialorit•, to not all o•~ bigial ting Zone eialanges wial ieA tAe Cefflffl iss ion f:inas te Ile 
inconsistent 111itl:! tlale s13eeifieations afieetian lQ 114. 

/ 0-//4 - DETERMINA TJON OF OUTDOOR LIGHTING ZONES AND ADMINISTRA TIVE RULES FOR USE 
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TABLE 10-114-A LIGHTING ZONE CHARACTERISTICS AND RULES FOR AMENDMENTS BY LOCAL JURISDICTIONS 
Zone Ambient State wide Default Location Moving Up to Higher Zones Movin.g Down to Lower 

Illumination Zones 

LZ0 Very Low Undeveloped areas of Undeveloped areas of government Not applicable 

government designated parl<s, designated parks, recreation areas, 
recreat ion areas, and wild life and wildlife preserves can be 

preserves:. designated as LZ1 or LZ2 if they are 
contained within such a zone. 

LZl Low Rural areas as defined b~ the Developed portion of a Not applicable. 
2010 U.S. Census. These areas government designated park, 
include: single or dual famil~ recreat ion area, or w ildlife 
residentia l area> earks and preserve, can be designated as LZ2 
agricultural zone districts or LZ3 if they are contained within 

~eveloped portion of such a zone. 
government designated parks, Retall st ores located In a 
recreat ion areas, .and w ild li fe residential neighborhood, and 

preserves. Those that are wholly rural town centers, as defined b~ 
contained wit hin a higher the 2010 U.S. Census, can be 

lighting zone may be considered designated as LZ2 if the business 
by the local government as part 

of that lighting zone. 
QL'!~[it~~ r.1!J r jag hQ!J r~ !2' rjactof s.~. 

LZ2 Moderate ~ Urban clusters .as 
defined by the 2010 U.S. Census. 

Special dist ricts within a default 
LZ2 zone may be designated as LZ3 

Special districts Mtl 
~e e 1 1 ~e *aes i~111u:eel 

The following bufldlnc !J:12es or LZ4 by a local jurisdict ion. paFl<S withiA a el efilslt 

ma~ oq;;ur here: mul!ifa [D il::.: Examples include special ~ ay_be 

housing mixed us.e residentia l commercial dist ricts or areas wit h designated as LZl by 

nelshborhoods, rellslous specia l security considerations the local ju risd iction, 

facilities schools and licht located within a-~ JeF le E!F llh,1~ ' Aail eA 

commercia l business districts or residentlal area or city center. ~lthoutany 

industrial zoning dlstricls . size limits. 

LZ3 Moderately High Urban areas, as defined by the Special distr icts within a default Special dist ricts afld 
2010 U.S. Census. LZ3 may be designated as a LZ4 by 89 E!~l'IME!AI gE!§l@Ailll E!&I 

The follow ing building \Ypes local jurisdict ion for high intensity JliHh!i iYlifl a Beiaw lt 

maY: occur here: high intenS-ity nighttime us;e, such as ~ ay be 

commercial corridors 1 

entertainment centers and 

enlertainment or commercial 
districts or areas with special 

designated as LZl or 
LZ2 by the local 

heavy indust rial or .security consider.ations requiring jurisdiction, without 

manufacturlns zone districts. very high light levels. any size limits. 

LZ4 High None . Not applicable. Not applicable. 

NOTE : Authority: Sections 25402 and 25402.1, Public Resources Code. Reference: Sections 25007, 25008, 25218.5, 
25310, 25402, 25402.1, 25402.4, 25402.5, 25402.8, and 25943, Public Resources Code. 

/0-l / 4 - DETERMINA TION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES FOR USE 
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APPENDIX F: IESNA TABLE 26.5, LIGHT TRESPASS 

Tablle 26.5 IRecommended Ught 
'Trespass mum·inaince Lhnits 

Lighting Zone 
Limit in ux• 

Pre-curfew Post-curfew 

LZ4 

LZ3 

w 
LZl 
LZO 

] 5 

8 

3 

1 

0.1 

6 

3 , 
0 

0 

a~ Maximum initial ilh.J minance on a pl,ane 

perpendicL.illar to ··he r1ne of 5\igh to the 

lunr1inaire(s). Plane located at observer position 

where ligh t trespa,s.s is under review. [7] 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page 63 



FRANCIS 
KR AHE 
& ASSOCIATES 

APPENDIX G: OMITTED 
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APPENDIX H: LIGHT TRESPASS ILLUMINANCE CALCULATION DATA 

Project exterior lighting ii luminance data presented below is derived from the lighting illuminance calculations 
prepared as per the methods described in Section 9 above. llluminance data is presented in the following 
tables with location coordinates defined relative to the elevation and horizontal distance from lower left, 
viewing from the Project to the vertical plane where Light Trespass illuminance is under review. Grid data is 
displayed at ten feet on center, vertical and horizontal. 

VP-N1 
Phase 1 - 4 

Horizontal (ft 5 15 25 35 45 55 65 75 85 95 105 
405 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
365 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
345 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
335 0.00 0.00 0.00 0 .00 0 .00 0 .00 0.00 0.00 0.00 0 .00 0.00 
32 5 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
315 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
305 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
295 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
265 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
255 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
245 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

"'u 
"t 
Q) 

> 

205 
195 
185 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

175 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
165 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
155 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
145 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
135 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
125 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
11 5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
105 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
95 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
85 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
75 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
65 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
55 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.10 
45 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.10 0.10 
35 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .10 0 .10 0.10 
25 0.00 0.00 0.00 0 .00 0.00 0 .00 0.10 0.10 0.10 0 .10 0.10 
15 0.00 0.00 0.00 0 .00 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
5 0.00 0 .00 0.00 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 115 125 135 145 155 165 175 185 195 205 215 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

175 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
165 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
155 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
145 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
13 5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
125 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.10 
11 5 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0 .10 0 .10 0.10 
105 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.10 0.10 0 .10 0.10 
95 0.00 0.00 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.00 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
55 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
45 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
25 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
15 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 225 235 245 255 265 275 285 295 305 315 325 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

175 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 
165 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.10 0.10 0 .10 0.10 
155 0.00 0.00 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.00 0 .00 0.00 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.00 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.20 0 .20 0.20 
55 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.20 0 .20 0.20 
45 0.10 0.10 0.10 0 .10 0.10 0 .10 0.20 0.20 0.20 0 .20 0.20 
35 0.10 0.10 0.10 0 .10 0.10 0 .20 0.20 0.20 0.20 0 .20 0.20 
25 0.10 0.10 0.10 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
15 0.10 0.10 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
5 0.10 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 335 345 355 365 375 385 395 405 415 425 435 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .20 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.20 0.20 0.20 0.20 0.20 
85 0.10 0 .10 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0 .20 0.20 
65 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
45 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.30 
35 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.30 0.30 0 .30 0.30 
25 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.30 0.30 0 .30 0.30 
15 0.20 0.20 0.20 0 .20 0.20 0.30 0.30 0.30 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 445 455 465 475 485 495 505 515 525 535 545 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
33 5 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.20 0.20 0.20 0 .20 0.20 
105 0.10 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
95 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
85 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0 .20 0.20 
65 0.20 0 .20 0.30 0.30 0.30 0.30 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .20 0.30 0.30 0.30 0.30 0.30 0 .30 0.20 
45 0.30 0.30 0.30 0.30 0.30 0 .30 0.30 0.30 0.30 0.30 0.30 
35 0.30 0.30 0.30 0 .30 0.30 0.30 0.30 0.30 0.30 0 .30 0.30 
25 0.30 0.30 0.30 0 .30 0.30 0 .30 0.30 0.30 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 555 565 575 585 595 605 615 625 635 645 655 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.00 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.00 0.00 0.00 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.00 0.00 0.00 0 .00 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.10 0.10 0 .10 0 .10 0.10 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.10 0 .10 0.10 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.10 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
315 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

0.00 
0.10 

0.00 
0.10 

0.00 
0.10 

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.10 
0.10 
0.10 

0.10 
0.10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.20 0 .20 0.20 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .10 0.10 
85 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0 .20 0.20 
65 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
45 0.30 0.30 0.30 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
35 0.30 0.20 0.20 0 .20 0.20 0 .20 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 665 675 685 695 705 715 725 735 745 755 765 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0 .10 0.10 
345 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
335 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.20 0 .20 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0 .10 0.00 
45 0.20 0 .20 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 775 785 795 805 815 825 835 845 855 865 875 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0 .10 0.10 
345 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
335 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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0.10 

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.10 
0.10 
0.10 

0.10 
0.10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.00 0.00 0 .00 0.00 
55 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
45 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 1 - 4 

Hori zontal (ft) 885 895 905 915 925 935 945 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.00 
345 0.10 0 .10 0.00 0 .00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 
315 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
225g 
215 -

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

rn 
u 205 .t 
Q) 195 
> 185 

0.10 
0.10 
0.10 

0.10 
0.10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
135 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
65 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
55 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
45 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 
295 
285 
275 
265 
255 
245 
235 
225 
215 
205 
195 
185 
175 

g 165 
-
"' 155 
u 

145 't 
Q) 135> 

125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 ,00 

0 .00 
0 .00 
0,00 
0 ,00 

0.00 
0.00 
0 ,00 

0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 

15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 ,00 

0.00 
0 .00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 

25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

35 
0 .10 
0 .10 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 

& ASSOCIATES 

45 55 65 75 85 95 105 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0.00 0.10 0.10 0,10 0.10 
0.00 0.00 0 .00 0.00 0.10 0.10 0.10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0,00 

0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Horizontal (ft) 115 
295 0.10 
285 0.10 
275 0.10 
265 0.10 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.00 
205 0.00 
195 0.00 
185 0.00 
175 0.00 

g 165 0.00 
-
"' 155 0.00 
u 
't 145 0.00 
Q) 

> 135 0.00 
125 0.00 
11 5 0.00 
105 0.00 
95 0.00 
85 0.00 
75 0.00 
65 0.00 
55 0.00 
45 0.00 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

125 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 

135 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

145 
0.10 
0 .10 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 

& ASSOCIATES 

155 165 175 185 195 205 215 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .00 0.00 0.10 0.10 0 .10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.10 
0.00 0.00 0.00 0.00 0.00 0.00 0.10 
0.00 0.00 0.00 0.00 0.00 0.00 0.10 
0.00 0.00 0 .00 0.00 0.10 0.10 0.10 
0.00 0.00 0 .10 0.10 0 .10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .00 0.10 0.10 0.10 0.10 
0.00 0.00 0.00 0.00 0.00 0.10 0.10 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Horizontal (ft) 225 
295 0.10 
285 0.10 
275 0.10 
265 0.10 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.10 
205 0.10 
195 0.10 
185 0.10 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u 
't 145 0.10 
Q) 

> 135 0.10 
125 0.10 
11 5 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.10 
65 0.00 
55 0.00 
45 0.00 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

235 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 

245 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

255 
0.10 
0 .10 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .10 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 

& ASSOCIATES 

265 275 285 295 305 315 325 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .00 0.10 0.10 0.10 0 .10 
0.00 0.00 0.00 0.00 0.10 0.10 0.10 
0.00 0.00 0 .00 0.00 0.00 0.00 0 .10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.10 
0.00 0.00 0 .00 0.00 0 .10 0.10 0.10 
0.00 0.00 0.10 0.10 0.10 0.10 0.10 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .10 0.00 0.00 0.10 0.10 
0.00 0.00 0.00 0.00 0.10 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Horizontal (ft) 335 
295 0.10 
285 0.10 
275 0.10 
265 0.10 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.10 
205 0.10 
195 0.10 
185 0.10 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u 
't 145 0.10 
Q) 

> 135 0.10 
125 0.10 
11 5 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.10 
65 0.00 
55 0.00 
45 0.00 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

345 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 

355 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

365 
0.10 
0 .10 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .10 
0 .10 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 

& ASSOCIATES 

375 385 395 405 415 425 435 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 445 
295 0.10 
285 0.10 
275 0.10 
265 0.10 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.10 
205 0.10 
195 0.10 
185 0.10 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u 
't 145 0.10 
Q) 

> 135 0.10 
125 0.10 
115 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.10 
65 0.10 
55 0.10 
45 0.00 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

455 
0.20 
0 .20 
0.20 
0 .10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .00 
0.00 
0.00 
0 .00 
0.00 

465 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 

475 
0.20 
0 .20 
0.20 
0 .20 
0 .20 
0 .20 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .10 
0 .20 
0 .10 
0 .10 
0 .10 
0 .10 
0 .20 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 

& ASSOCIATES 

485 495 505 515 525 535 545 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.10 0.20 0.20 0.20 0.20 0.20 0.20 
0.10 0.10 0.20 0.20 0.20 0.20 0.20 
0. 10 0.10 0.10 0.20 0.20 0.20 0 .20 
0.10 0.10 0 .10 0.10 0.20 0.20 0.20 
0.10 0.10 0.10 0.10 0.10 0.20 0 .20 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.20 
0.10 0.10 0 .10 0.10 0 .10 0.20 0.20 
0. 10 0.10 0.20 0.20 0.20 0.20 0.20 
0.10 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.10 0.10 0.20 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.20 0.20 0.20 
0.10 0.10 0 .10 0.20 0.20 0.20 0.20 
0.10 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.30 0.30 
0.00 0.00 0.00 0.00 0.30 0.30 0.20 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 555 
295 0.30 
285 0.30 
275 0.20 
265 0.20 
255 0.20 
245 0.20 
235 0.20 
225 0.20 
215 0.20 
205 0.20 
195 0.20 
185 0.20 
175 0.20 

g 165 0.10 
-
"' 155 0.20 
u 
't 145 0.20 
Q) 

> 135 0.20 
125 0.20 
115 0.20 
105 0.20 
95 0.20 
85 0.20 
75 0.20 
65 0.20 
55 0.20 
45 0.30 
35 0.20 
25 0.00 
15 0.00 
5 0.00 

565 
0.30 
0.30 
0.30 
0 .30 
0.20 
0.20 
0.20 
0.20 
0 .20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0 .20 
0.20 
0 .20 
0.20 
0.20 
0.30 
0 .20 
0.20 
0.00 
0 .00 
0.00 

575 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.40 
0.30 
0.10 
0.00 
0.00 
0.00 

585 
0.50 
0 .50 
0.50 
0 .50 
0 .40 
0 .40 
0 .40 
0 .40 
0 .40 
0 .40 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .40 
0 .20 
0 .30 
0 .30 
0 .40 
0 .40 
0 .60 
0 .30 
0.20 
0 .00 
0 .00 
0 .00 

& ASSOCIATES 

595 605 615 625 635 645 655 
0.50 0.50 0.50 0.50 0.50 0.50 0.50 
0.50 0.50 0.50 0.50 0.50 0.50 0.50 
0.50 0.50 0.50 0.50 0.50 0.50 0.50 
0.50 0.50 0.50 0.50 0.50 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0 .30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.20 0 .30 0.30 0.30 0.30 0.30 
0.30 0.20 0 .30 0.30 0.30 0.30 0.30 
0.30 0.20 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0 .30 0.30 0.30 
0.30 0.30 0.30 0.30 0.30 0.30 0.30 
0.40 0.30 0 .40 0.40 0.40 0.30 0.30 
0.20 0.20 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.40 0.40 0.30 0.30 0 .30 0.30 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0.50 0.50 0.50 0.50 0.50 
0.60 0.60 0.50 0.50 0.50 0.50 0.40 
0.30 0.20 0 .20 0.30 0.30 0.30 0.30 
0.20 0.20 0.10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.10 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 665 
295 0.50 
285 0.50 
275 0.50 
265 0.40 
255 0.40 
245 0.40 
235 0.40 
225 0.40 
215 0.40 
205 0.30 
195 0.30 
185 0.30 
175 0.30 

g 165 0.30 
-
"' 155 0.30 
u 
"t 145 0.30 
Q) 

> 135 0.30 
125 0.30 
115 0.30 
105 0.30 
95 0.30 
85 0.30 
75 0.40 
65 0.50 
55 0.40 
45 0.30 
35 0.30 
25 0.00 
15 0.00 
5 0.00 

675 
0.50 
0.50 
0.40 
0 .40 
0.40 
0.40 

0.40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.30 
0.30 
0.30 
0.30 
0.30 
0 .30 
0.40 
0.40 
0.40 
0 .30 
0.10 
0.10 
0 .10 
0.00 

685 
0.50 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.40 
0.40 
0.40 
0.30 
0.10 
0.10 
0.00 
0.00 

695 
0.40 
0.40 
0.40 
0 .40 
0 .40 
0 .40 
0 .40 
0 .40 
0 .40 
0 .30 
0 .30 
0 .30 
0 .30 
0 .20 
0.20 
0.20 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .40 
0 .40 
0 .40 
0 .30 
0 .10 
0.10 
0 .00 
0 .00 

& ASSOCIATES 

705 715 725 735 745 755 765 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.40 0.40 
0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
0.40 0.40 0.40 0.40 0.40 0.30 0.30 
0.40 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0.30 0.30 0.30 0.30 0 .30 
0.30 0.30 0 .30 0.30 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.30 0.30 0 .30 0.20 0 .20 0.20 0.20 
0.30 0.30 0.30 0.30 0.20 0 .30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.30 0.30 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0 .30 0.30 0.30 0.20 0.20 
0.40 0.40 0 .40 0.30 0.30 0.30 0.30 
0.40 0.40 0.30 0.30 0.40 0.40 0.40 
0.40 0.40 0 .30 0.30 0.30 0.30 0.30 
0.30 0.30 0 .30 0.30 0.30 0.40 0.30 
0.10 0.10 0.20 0.20 0.20 0.20 0.20 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 775 
295 0.40 
285 0.40 
275 0.40 
265 0.40 
255 0.40 
245 0.40 
235 0.30 
225 0.30 
215 0.30 
205 0.30 
195 0.30 
185 0.30 
175 0.20 

g 165 0.20 
-
"' 155 0.20 
u 
"t 145 0.20 
Q) 

> 135 0.20 
125 0.20 
115 0.30 
105 0.30 
95 0.20 
85 0.20 
75 0.30 
65 0.40 
55 0.30 
45 0.30 
35 0.20 
25 0.10 
15 0.00 
5 0.00 

785 
0.40 
0.40 
0.40 
0 .40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 
0.20 
0.30 
0.30 
0.30 
0.20 
0 .20 
0.30 
0.30 
0.40 
0 ,30 

0.20 
0.10 
0 .00 
0.00 

795 
0.40 
0.40 
0.40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.30 
0.30 
0.20 
0.20 
0.30 
0.30 
0.40 
0.30 
0.20 
0.10 
0.00 
0.00 

805 
0.40 
0.40 
0.40 
0 .40 
0 .40 
0.30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .30 
0 .20 
0 .20 
0 .20 
0.20 
0.20 
0 .20 
0 .20 
0 .30 
0 .30 
0.20 
0 .20 
0 .20 
0 .30 
0 .30 
0 .30 
0.20 
0.10 
0 .00 
0 .00 

& ASSOCIATES 

815 825 835 845 855 865 875 
0.40 0.40 0 .30 0.30 0.30 0.30 0.30 
0.40 0.40 0.30 0.30 0.30 0.30 0.30 
0.40 0.40 0.30 0.30 0.30 0.30 0.20 
0.40 0.30 0.30 0.30 0.30 0.30 0.20 
0.30 0.30 0.30 0.30 0.30 0.20 0.20 
0.30 0.30 0 .30 0.30 0.20 0.20 0.20 
0.30 0.30 0 .30 0.30 0.20 0.20 0.20 
0.30 0.30 0.30 0.20 0.20 0.20 0.20 
0.30 0.30 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0 .20 0.20 0.20 0.20 0 .20 
0.30 0.30 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0 .20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.10 0.10 
0.20 0.20 0.20 0.20 0.10 0.10 0.10 
0.20 0.20 0 .20 0.20 0.20 0.10 0.10 
0.20 0.20 0.20 0.20 0 .20 0.20 0.10 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.30 0.20 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0 .30 0.30 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.10 0.10 0,10 0.10 0.10 0.20 0.10 
0.00 0.00 0 .00 0.00 0.10 0.10 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 885 
295 0.20 
285 0.20 
275 0.20 
265 0.20 
255 0.20 
245 0.20 
235 0.20 
225 0.20 
215 0.20 
205 0.20 
195 0.20 
185 0.20 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u 
"t 145 0.10 
Q) 

> 135 0.10 
125 0.20 
115 0.20 
105 0.20 
95 0.20 
85 0.20 
75 0.20 
65 0.20 
55 0.20 
45 0.20 
35 0.20 
25 0.10 
15 0.10 
5 0.00 

895 
0.20 
0 .20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0 .20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.20 
0.20 
0 .20 
0.20 
0 .20 
0.20 
0.20 
0.20 
0 .20 
0.20 
0.10 
0 .10 
0.00 

905 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.00 

915 
0.20 
0 .20 
0.20 
0 .20 
0 .20 
0 .20 
0 .20 
0 .20 
0 .20 
0 .20 
0.20 
0.10 
0 .10 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .20 
0 .20 
0.20 
0 .20 
0 .20 
0 .20 
0 .20 
0 .20 
0.20 
0 .20 
0 .10 
0 .00 

& ASSOCIATES 

925 935 945 955 965 975 985 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0 .20 0.20 0.20 0.20 0.10 
0.20 0.20 0 .20 0.20 0.20 0.10 0.10 
0.20 0.20 0.20 0.20 0.10 0.10 0.10 
0.20 0.20 0.20 0.10 0.10 0.10 0.10 
0.20 0.20 0.10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0,10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
0.20 0.10 0 .10 0.10 0.10 0.10 0.10 
0.20 0.20 0.20 0.10 0.10 0.10 0.10 
0.20 0.20 0.20 0.20 0.20 0.20 0.10 
0.20 0.20 0 .10 0.10 0.10 0.10 0.10 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.20 0.20 0.20 0.20 0.20 0.20 0.20 
0.30 0.30 0 .30 0.30 0.30 0.10 0.10 
0.10 0.10 0,10 0.10 0,10 0.10 0.10 
0.10 0.10 0,10 0.10 0.10 0,10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.00 0.10 0.10 0.10 0.10 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Horizontal (ft) 995 
295 0.20 
285 0.20 
275 0.20 
265 0.20 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.10 
205 0.10 
195 0.10 
185 0.10 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u .t 145 0.10 
Q) 

> 135 0.10 
125 0.10 
11 5 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.10 
65 0.20 
55 0.20 
45 0.10 
35 0.10 
25 0.20 
15 0.10 
5 0.10 

1005 
0.20 
0 .20 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .20 
0.20 
0 .10 
0.10 
0.20 
0 .10 
0.10 

1015 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.20 
0.20 
0.10 
0.10 
0.20 
0.10 
0.10 

1025 
0.10 
0 .10 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .10 
0 .20 
0 .20 
0 .10 
0 .10 
0 .20 
0 .10 
0 .10 

& ASSOCIATES 

1035 1045 1055 1065 1075 1085 1095 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0 .10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.20 0.20 0.20 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.20 0.20 0 .20 0.10 0.10 0.10 0.10 
0.10 0.00 0 .00 0.00 0.00 0.00 0.00 
0.10 0.10 0.10 0.00 0.00 0.10 0.00 
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FRANCIS 
KR AHE 

VP-W l 
Phase 1 - 4 

Hori zontal (ft) 1105 
295 0.10 
285 0.10 
275 0.10 
265 0.10 
255 0.10 
245 0.10 
235 0.10 
225 0.10 
215 0.10 
205 0.10 
195 0.10 
185 0.10 
175 0.10 

g 165 0.10 
-
"' 155 0.10 
u 
't 145 0.10 
Q) 

> 135 0.10 
125 0.10 
115 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.10 
65 0.10 
55 0.10 
45 0.10 
35 0.10 
25 0.10 
15 0.00 
5 0.00 

1115 
0.10 
0.10 
0.10 
0 .10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 .10 
0.10 
0.10 
0 .00 
0.00 

1125 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.10 

1135 
0.10 
0 .10 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
0 .00 
0 .00 
0 .00 
0 .00 
0 .10 
0 .10 
0. 10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .10 
0 .00 
0 .10 

& ASSOCIATES 

1145 1155 1165 1175 1185 1195 1205 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0. 10 0.10 0.10 0.10 0.10 0.00 0 .00 
0.10 0.10 0 .10 0.10 0.00 0.00 0.00 
0.10 0.10 0 .00 0.00 0.00 0.00 0 .00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. 10 0.10 0 .10 0.00 0.00 0.00 0.00 
0.10 0.10 0 .10 0.10 0.10 0.10 0.00 
0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0. 10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 0.10 0.10 0.10 
0.10 0.10 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.10 0.10 0.00 0.00 0.00 0.00 0.00 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page 84 



FRANCIS 
KR AHE 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 
405 
395 
385 
375 
365 
355 
345 
335 
325 
315 
305 
295 
285 
275 
265 
255 
245 
235 

g 225 
215 -rn 

u 205 .t 
Q) 195 
> 185 

175 
165 
155 
145 
135 
125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 

25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 

35 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .10 

& ASSOCIATES 

45 55 65 75 85 95 105 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
0.00 0 .00 0.00 0.00 0.00 0 .00 0.10 
0.00 0.00 0.00 0.00 0.00 0.10 0.10 
0.00 0 .00 0.00 0.00 0.10 0 .10 0.10 
0.00 0 .00 0.10 0.10 0.10 0 .10 0.10 
0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 115 125 135 145 155 165 175 185 195 205 215 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

175 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
165 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
155 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
145 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
13 5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
125 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.10 
11 5 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0 .10 0 .10 0.10 
105 0.00 0.00 0.00 0 .00 0.00 0.00 0.10 0.10 0.10 0 .10 0.10 
95 0.00 0.00 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
55 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
45 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
25 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
15 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 225 235 245 255 265 275 285 295 305 315 325 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

0.00 
0 .00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0 .00 
0 .00 

0.00 
0.00 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

0 .00 
0 .00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0 .00 
0 .00 

0.00 
0.00 
0.00 

175 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .10 0.10 
165 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.10 0.10 0 .10 0.10 
155 0.00 0.00 0.00 0 .00 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.00 0 .00 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.00 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.20 0 .20 0.20 
55 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.20 0 .20 0.20 
45 0.10 0.10 0.10 0 .10 0.10 0 .10 0.20 0.20 0.20 0 .20 0.20 
35 0.10 0.10 0.10 0 .10 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
25 0.10 0.10 0.10 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
15 0.10 0.10 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
5 0.10 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 335 345 355 365 375 385 395 405 415 425 435 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
135 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .20 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.20 0.20 0.20 0.20 0.20 
85 0.10 0 .10 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0 .20 0.20 
65 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
45 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.30 0.30 
35 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.30 0.30 0 .30 0.30 
25 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.30 0.30 0 .30 0.30 
15 0.20 0.20 0.20 0 .30 0.20 0.30 0.30 0.30 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 445 455 465 475 485 495 505 515 525 535 545 
405 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.10 0.10 0.10 0 .10 0.10 
395 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.10 0.10 0 .10 0.10 
385 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.10 0.10 0 .10 0.10 
375 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .10 0.10 
365 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.10 
355 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
345 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
335 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
105 0.10 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
95 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
85 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0 .20 0.20 
65 0.20 0 .30 0.30 0.30 0.30 0.30 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .30 0.30 0.30 0.30 0.30 0.30 0 .30 0.20 
45 0.30 0.30 0.30 0.30 0.30 0 .30 0.30 0.30 0.30 0.30 0.30 
35 0.30 0.30 0.30 0 .30 0.30 0.30 0.30 0.30 0.30 0 .30 0.30 
25 0.30 0.30 0.30 0 .30 0.30 0 .30 0.30 0.30 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 555 565 575 585 595 605 615 625 635 645 655 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.00 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0 .10 0.10 
345 0.00 0 .00 0.00 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
335 0.00 0 .00 0.00 0 .00 0.00 0 .10 0.10 0.10 0.10 0 .10 0.10 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.10 0.10 0 .10 0.10 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 

g 
-

225 
215 

0.10 
0.10 

0 .10 
0 .10 

0.10 
0.10 

0 .10 
0 .10 

0.10 
0.10 

0.10 
0.10 

0.10 
0.10 

0.10 
0.10 

0.10 
0.10 

0 .10 
0 .10 

0.10 
0.10 

rn 
u .t 
Q) 

> 

205 
195 
185 

0.10 
0.10 
0.10 

0.10 
0.10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0.10 
0.10 
0.10 

0.10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.20 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.20 0 .20 0.20 0 .20 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .10 0.10 
85 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
75 0.20 0 .20 0.20 0 .20 0 .20 0 .20 0.20 0.20 0.20 0.20 0.20 
65 0.20 0 .20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0 .20 0.20 
45 0.30 0.30 0.30 0.30 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 
35 0.30 0.20 0.20 0 .20 0.20 0 .20 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 665 675 685 695 705 715 725 735 745 755 765 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0 .10 0.10 
345 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
335 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
325 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
31 5 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.20 0 .20 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
55 0.20 0.20 0.20 0 .20 0.20 0 .20 0.20 0.10 0.10 0 .10 0.00 
45 0.20 0.20 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 775 785 795 805 815 825 835 845 855 865 875 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 0.10 0.10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0 .10 0.10 
345 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
335 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
325 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
315 0.10 0 .10 0.10 0.10 0.10 0 .00 0.00 0.00 0 .00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 
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175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0 .10 0 .10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.00 0.00 0 .00 0.00 
55 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
45 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-N1 
Phase 5 & 6 

Hori zontal (ft) 885 895 905 915 925 935 945 
405 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
395 0.10 0.10 0.10 0 .10 0 .10 0 .10 0.10 
385 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
375 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
365 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
355 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
345 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
335 0.10 0.10 0.10 0 .10 0.10 0.00 0.00 
325 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 
31 5 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
305 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
295 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
285 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
275 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
265 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
255 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
235 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
225g 
215 -

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

0 .00 
0 .10 

0.00 
0.10 

0.00 
0.10 

0.00 
0.10 

rn 
u 205 .t 
Q) 195 
> 185 

0.10 
0.10 
0.10 

0.10 
0.10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

0 .10 
0 .10 
0 .10 

0.10 
0.10 
0.10 

175 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
165 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
155 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
145 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
13 5 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
105 0.10 0 .10 0.10 0 .10 0.10 0 .10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0 .10 0.10 
85 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 
65 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
55 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
45 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
35 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
15 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
5 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
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FRANCIS 
KR AHE 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 
295 
285 
275 
265 
255 
245 
235 
225 
215 
205 
195 
185 
175 

g 165 
-
"' 155 
u 
't 145 
Q) 

> 135 
12 5 
11 5 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 ,00 

0 .00 
0 .00 
0,00 
0 ,00 

0.00 
0.00 
0 ,00 

0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 

15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 ,00 

0.00 
0 .00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 

25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

35 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0,00 

0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 

0 .00 
0 .00 
0 .00 

& ASSOCIATES 

45 55 65 75 85 95 105 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0 .00 0.00 0.00 0.00 0,00 

0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 115 125 135 145 155 165 175 185 195 205 215 
295 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
285 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
275 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
265 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
255 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
235 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
225 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
215 0 .00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
205 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
195 0,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
185 0 ,00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
175 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
u 
't 145 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
Q) 

> 135 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
125 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 5 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
105 0 .00 0 ,00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
95 0 .00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
85 0 .00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
75 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
65 0 .00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
55 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
45 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0 .00 0.00 0.00 0 ,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0,00 

15 0 .00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 225 235 245 255 265 275 285 295 305 315 325 
295 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
285 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
275 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
265 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
255 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
235 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
225 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
215 0 .00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
205 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
195 0,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
185 0 ,00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
175 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
u 
't 145 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
Q) 

> 135 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
12 5 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 5 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
105 0 .00 0 ,00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
95 0 .00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
85 0 .00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
75 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
65 0 .00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
55 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
45 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0 .00 0.00 0.00 0 ,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0,00 

15 0 .00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 335 345 355 365 375 385 395 405 415 425 435 
295 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
285 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
275 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
265 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
255 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
245 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
235 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
225 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
215 0 .00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
205 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
195 0,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
185 0 ,00 0.00 0.00 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
175 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0 ,00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
u 
't 145 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
Q) 

> 135 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
125 0 ,00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 
11 5 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.10 0.10 0.10 
105 0 .00 0 ,00 0.00 0.00 0.00 0.00 0 .00 0.10 0.10 0.10 0.10 
95 0 .00 0.00 0.00 0,00 0.00 0.10 0 ,10 0.10 0.10 0.10 0.10 
85 0 .00 0 .00 0.00 0 .00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
75 0 .00 0.00 0.00 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
65 0 .00 0 .00 0.10 0 .10 0.10 0.10 0,10 0.10 0.10 0.10 0.10 
55 0 .00 0.00 0.00 0 .00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
45 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
35 0 .00 0.00 0.00 0 ,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0,00 

15 0 .00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-W l 
Phase 5 & 6 

Horizontal (ft) 445 455 465 475 485 495 505 515 525 535 545 
295 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
285 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
275 0.00 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
265 0.00 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
255 0.00 0.00 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
245 0.00 0.00 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
235 0.00 0.00 0.00 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
225 0.00 0.00 0.00 0 .00 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
215 0.00 0.00 0.00 0 .00 0.00 0.10 0 .10 0.10 0.10 0.10 0.10 
205 0.00 0.00 0.00 0 .00 0.00 0.00 0.10 0.10 0.10 0.10 0 .10 
195 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.10 0.10 0.10 
185 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.10 0 .10 
175 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.10 0.10 0.10 0.10 
u 
't 145 0.00 0.00 0.00 0 .00 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
Q) 

> 135 0.00 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0. 10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
85 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.20 0.20 0.20 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0.20 0.20 0.20 0.20 0.20 
65 0.10 0 .10 0.10 0 .10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
55 0.10 0.10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
45 0.00 0 .00 0.00 0 .00 0.20 0.20 0 .20 0.20 0.20 0.30 0.30 
35 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.30 0.30 0.20 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
15 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 555 565 575 585 595 605 615 625 635 645 655 
295 0.10 0 .10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
285 0.10 0,10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
275 0.10 0.10 0.10 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
265 0.10 0 .10 0.10 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
255 0.10 0.10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
245 0.10 0.10 0.10 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
235 0.10 0.10 0.10 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
225 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.20 0.20 0.20 0.20 
215 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
205 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
195 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
185 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 
175 0.00 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 

g 165 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
-
"' 155 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
u 
't 145 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Q) 

> 135 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
125 0.10 0.10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
115 0.10 0.10 0.10 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
105 0.10 0.10 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
95 0.20 0.20 0.20 0 .30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
85 0.20 0 .20 0.20 0 .30 0.40 0.40 0.40 0.30 0.30 0 .30 0.30 
75 0.20 0.20 0.20 0 .40 0.40 0.40 0 .40 0.40 0.40 0.40 0.40 
65 0.20 0.20 0.20 0 .40 0.40 0.50 0.50 0.50 0.50 0.60 0.60 
55 0.20 0.30 0.40 0.60 0.60 0.60 0.50 0.50 0.50 0.50 0.40 
45 0.30 0 .30 0.30 0 .30 0.30 0.20 0 .20 0.30 0.40 0.40 0.40 
35 0.20 0.20 0.10 0.20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 
25 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
15 0.00 0 .00 0.00 0 .00 0.00 0.10 0 .00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 665 675 685 695 705 715 725 735 745 755 765 
295 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
285 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
275 0.20 0.20 0.20 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
265 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
255 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
245 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
235 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
225 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
215 0.10 0.10 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
205 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
195 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
185 0.10 0.10 0.10 0.10 0.10 0.10 0,10 0.10 0.10 0.10 0 .10 
175 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 

g 165 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
-
"' 155 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
u 
"t 145 0.10 0.10 0.10 0. 10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
Q) 

> 135 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
125 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 
115 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
105 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
95 0.30 0.30 0.30 0 .30 0.30 0.20 0.20 0.20 0.20 0.20 0.20 
85 0.30 0 .30 0.30 0 .30 0.30 0.30 0 .30 0.30 0.30 0 .30 0.20 
75 0.40 0.40 0.40 0 .40 0.40 0.40 0 .40 0.30 0.30 0.30 0.30 
65 0.60 0.50 0.40 0 .40 0.40 0.40 0.40 0.30 0.40 0.40 0.40 
55 0.40 0.40 0.40 0 .40 0.40 0.40 0 .30 0.30 0.30 0.30 0.30 
45 0.30 0 ,30 0.30 0 .30 0.30 0.30 0 .30 0.30 0.30 0.40 0.30 
35 0.30 0.10 0.10 0 .10 0.10 0.10 0.20 0.20 0.20 0.20 0.20 
25 0.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
15 0.00 0 .10 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Hori zontal (ft) 775 785 795 805 815 825 835 845 855 865 875 
295 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
285 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
275 0.20 0.20 0.20 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
265 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.10 
255 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.10 0.10 
245 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.10 0.10 0.10 
235 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.10 0.10 0.10 0.10 
225 0.20 0.20 0.20 0 .20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 
215 0.20 0 .20 0.20 0 .20 0.20 0.20 0 .10 0.10 0.10 0.10 0.10 
205 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0 .10 
195 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
185 0.10 0.10 0.10 0.10 0.10 0.10 0,10 0.10 0.10 0.10 0 .10 
175 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 

g 165 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
-
"' 155 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
u 
"t 145 0.10 0.10 0.10 0. 10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Q) 

> 135 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0 .10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0.10 
115 0.20 0.20 0.20 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
105 0.20 0 .20 0.20 0 .20 0.20 0.20 0 .10 0.10 0.10 0.10 0.10 
95 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.10 0.10 0.10 
85 0.20 0 .20 0.20 0 .20 0.20 0.20 0 .20 0.20 0.20 0.20 0.20 
75 0.30 0.30 0.30 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
65 0.40 0.30 0.30 0 .30 0.30 0.30 0.20 0.20 0.20 0.20 0.20 
55 0.30 0.40 0.40 0 .30 0.30 0.30 0.20 0.20 0.20 0.20 0.20 
45 0.30 0 .30 0.30 0 .30 0.30 0.30 0 .30 0.30 0.20 0.20 0.20 
35 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
25 0.10 0.10 0.10 0.10 0.10 0.10 0,10 0.10 0.10 0.20 0.20 
15 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.10 0.10 0.10 
5 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-Wl 
Phase 5 & 6 

Horizontal (ft) 885 895 905 915 925 935 945 955 965 975 985 
295 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
285 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
275 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
265 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
255 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
245 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
235 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
225 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
215 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
205 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
195 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
185 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
175 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 

g 165 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
-
"' 155 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
u 
't 145 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
Q) 

> 135 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 
125 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
85 0.20 0.20 0.20 0 .20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 
75 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
65 0.20 0 .20 0.20 0 .20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
55 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
45 0.20 0 .20 0.20 0 .20 0.30 0.30 0.30 0.30 0.30 0. 10 0.10 
35 0.20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
25 0.10 0.10 0.10 0 .20 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
15 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
5 0.00 0.00 0.00 0 .00 0.10 0.10 0.00 0.10 0.10 0.10 0.10 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-W l 
Phase 5 & 6 

Horizontal (ft) 995 1005 1015 1025 1035 1045 1055 1065 1075 1085 1095 
295 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
285 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0. 10 0.10 
275 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
265 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
255 0.10 0.10 0.10 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
245 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
235 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
225 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
215 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
205 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.10 0.10 0.10 0 .00 
195 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.00 0.00 
185 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 0.00 0 .00 
175 0.10 0.10 0.10 0 .10 0.10 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.10 0.10 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0.10 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
u 
't 145 0.10 0.10 0.10 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
Q) 

> 135 0.10 0.10 0.10 0 .10 0.10 0.00 0 .00 0.00 0 .00 0.00 0.00 
12 5 0.10 0.10 0.10 0 .10 0. 10 0.10 0.10 0.00 0.00 0.00 0.00 
11 5 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.00 
105 0.10 0.10 0.10 0. 10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
85 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
65 0.20 0 .20 0.20 0 .20 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
55 0.20 0.20 0.20 0 .20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 
45 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0 .10 0.10 0.10 0.20 0.10 0.10 0.10 0.10 
25 0.20 0.20 0.20 0 .20 0.20 0.20 0 .20 0.10 0.10 0.10 0.10 
15 0.10 0 .10 0.10 0 .10 0.10 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.00 0.00 0.10 0.00 
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FRANCIS 
KR AHE 
& ASSOCIATES 

VP-W l 
Phase 5 & 6 

Horizontal (ft) 1105 1115 1125 1135 1145 1155 1165 1175 1185 1195 1205 
295 0.10 0 .10 0.10 0 .10 0.10 0.10 0 .10 0.00 0.00 0.00 0.00 
285 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.00 0.00 0.00 0.00 
275 0.10 0.10 0.10 0.10 0.10 0.10 0.00 0.00 0.00 0.00 0.00 
265 0.10 0.10 0.10 0 .10 0.10 0.10 0 .00 0.00 0.00 0.00 0.00 
255 0.10 0.10 0.10 0.10 0.10 0.00 0.00 0.00 0.00 0.00 0.00 
245 0.10 0.10 0.10 0 .10 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
235 0.10 0.10 0.10 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
225 0.10 0.10 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
215 0.10 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
205 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
195 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
185 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 
175 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-
"' 155 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
u 
't 145 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
Q) 

> 135 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
125 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 5 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
105 0.10 0.10 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
95 0.10 0.10 0.10 0 .10 0.10 0.00 0.00 0.00 0.00 0.00 0.00 
85 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.00 0.00 0.00 
75 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
65 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
55 0.10 0.10 0.10 0 .10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 
45 0.10 0 .10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0 .10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
25 0.10 0.10 0.10 0 .10 0.10 0.10 0 .00 0.00 0.00 0.00 0.00 
15 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.10 0 .10 0.10 0.10 0.00 0.00 0.00 0.00 0.00 
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