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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. 



 

 

 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page  8             

 

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  
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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. 
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APPENDIX A:  CONCEPTUAL PROJECT LIGHTING PLAN 
 

 

                   SITE LIGHTING PLAN – ALL PHASES 
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Pathway Poles 
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~ I§ iit 
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life and outstanding photometric performance at an 
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Pathway Poles 
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Pathway Poles 
Photometric Diagrams To see complete photometric reports or download .ies files for thls product, visit Lithonia Lighting's RSX A•ea hornrm,g;-.. 

lsofootcalldle plots for the RSX.3 LEO P4 40K. D istances are in unit-s of moiJnting height f30'). 
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Pathway Poles 
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Pathway Poles 

l·U,,M,M·i,t-
RSX3 with Round Pole Adapter (RPA) 

Length: 34.8" (88.4 cm) 
W idth: 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) 

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 

i 
NOTE: 
RPA • Round Pole mount can also be used 
to mount on square poles by omitting the 
round pole adapter plate shown here. 

7 / 16 • locking thru bolt/nut provided 

l~urHONIA ,.. ..!,.. UGHrlNG 
One Lithonia Way • Conyers, Geo,gia. 30012 • Phone: 1-800-705-SERV (7378) • ,, ac:1 t 'l"id c m 
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Pathway Poles 

l·U,,M,M·i,t-
RSX3 with Wall Bracket (WBA) 

length: 35.5" (90.2 cm) 
W idth: 16.1" (40.9cm) 
Height: 3.0" (7 .6 cm) Main Body 

8.9" (22.6 cm) Arm 

w 

RSXJ with Wall Bracket with Surface Conduit Box (WBASC) 

FRANCIS 
KR A H E 
& ASSOCIATES 

Wall Bracket (WBA) Mounting Detail 

cEr 
3/4' NPT taps with plugs - Oty (4) provided 

length: 37.4" (95.0 cm) 
Width: 16. 1" (40.9 cm) 
Height: 3.0" (7.6 cm) Main Body 

9.2" (23.4 cm) Arm 

Surface Conduit Box (SCB) Mounting Detail 

l~urHONIA 
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Pathway Poles 

l·U,,M,M·i,t-
RSX3 with Adjustable Tilt Arm - Square or Round Pole (AASP or AARP) 

Length : 37.2" (94.5 cm) AASP 
38.2" (97.1 cm) AARP 

Width: 16.1" (40.9 cm) 
Height: 3.0" 17 .6 cm) Main Body 

7.2'" (18.2 cm) Arm 

Notes 

~~~- ,,,. -~- """""~ 

NOTE: 
RPA - Round Pole mount c;m also be used 
to mount on square poles by omitting the 
round pole adapter plate shown here. 

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: Requ ires 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 at 120°. 

RSX3 with Adjustable Tilt Arm with Wall Bracket (AAWB) 

7 /8" KO - fits 1/2" NPT water- tight fitting 

FRANCIS 
KR A H E 
& ASSOCIATES 

Wall Bracket (WBA) Mounting Detail 

Length: 39.0" (99.1 cm) 
W idth: 16.1" (40.9cm) 
Height: 3.0" (7 .6 cm) Main Body 

8.9" (22.6 cm) Arm 

l~urHONIA ,.. ..,!.. UGHrlNG 
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Pathway Poles 

l·U,,M,M·i,t-
RSX3 with Adjustable Tilt Arm with Wall Bracket and Surface Conduit Box (AAWSC) 

L--------. 

3/4' NPT taps 

FRANCIS 
KR A H E 
& ASSOCIATES 

with plugs • Oty (4) 
provided 

Surface Conduit Box (SCB) Mounting Detail 

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 AFRR90 AFRL90 t 

ii H El 
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Pathway Poles 

dlMN·i,\ffii4i4ih·iG-&4El·i¥i,i·litil,i·P 
PIRHN nlight Sensor 
Coverage Pattern 
nlight PIRH N 

Dimmed Smt High ltvtl Photoctll 

Top 

" .. .. ., 

on om 

20 61 

:)0 91 

40 12.2 

152 122 • 1 6.1 

so 40 ~o 20 

Ramp-up timt P.amp down Ti rt'll' 

J Om 0 I 

10 Oft 10 io 

Side 

QI 12 2 

JO 40 

FRANCIS 
KR A H E 
& ASSOCIATES 

152 

so 

(u1lO<(Ul)ied) (when oc<upltd} 0pe1atlon (ftom U!l0CC11pled 10 OC<us>led) !from oro,pied to uno«upitd) 

PI RHtl Approx. 30%0utput 100% Outpul Enabled @ l.5FC 3:!ieconds Smi~ 

*Not-e: PIRHN default settings including photocell set-point, high/low dim rates, and occupiincy sensor time delay .ve a• configurable umg the CliUity Pro App. 

FEATURES & SPECIFICATIONS 

INTENDED USE 
1he RSX LED area family is designed 10 pro'hde a loog-las.t!<lg, energ;-eficient solut ion for the one.for~ 
ooe replacemem of ex.as ting meta.I halide or high pressure sodium lighung. The RSXJ detivef!I 25,0CK} 10 
-41,{X)(} lumens. arid ts ide~ fo, replacing I.OON to 1(XXJW HID pole-mounted lumif"laires in par ling kits 
and o-.her area lighting application!! 

CONSTRUCTION 
The RSX LED .&,ea lum1f\8.ll'e features & tugged die.cast aluminum ma fl body that uS.e$ heat• 
di$$ipating f fl$ Sl"lc:I «t>w.;hr0u9h venting to J,'.)l'O\llde op1.mal thermel l'r'l.aflagemenl th.$il both 
er'lh&TlC.e$ lED perl"ormal"lc:e ar'ld e11.tetlds. c:ompone-<11 I fe Integral ~f'IO dr1I " moWJtmg atm 
al O\'-'$ the l1,1mina1re to be mQ!,.m,ted 0" ex1s.tln9 po,e dnl in9$, greatly redl,l(lng in$l8Ulli tjon labor. 
The lighl engine, and housing are s.eal-ed agtunst moistu<e and envitOt'lmcntal contaminants to 
IP66. The low-profile dt-$ign te$ults n'I a low F.PA, allo-.ving pole ophm iat1on Vibraliol"l 1a,ed per 
ANSI C136.J1: 3G Movl'\tings SPA, RPA, MA, IS, AASP ar'bd AA.RP ~ted for 3G vibta1,on 1 5G 
M01,n'\lin9s W6A, W8ASC, AAWB and AAWSC tated f0t 1 .SG Vibration. 

"1NISH 
& tenor ports IJrO ptoteettid by a voe• nfuse-d Super Durable, TGIC thermo5(lt powdo, ooa-t m.sh 
that provides .supcr.01 1e:sIstance: to corrosion and weathering A bghtly controlled mul ti-stage 
pn:)i:;e:ss en:sufeS suptfior 3dho:slon as v1Ctl as & rnirnmurn fl 11lt-h tf,,lckne:ss of .3 mils, The r,owlt .s a 
hrgh~uality tlnl:sh tha,t ,s worr.>ntlccl not to cn,ck or pEM!I, 

COASTAL CONSTRUCTION (CCE) 
Op11onal conosion resistant con"Struction is engineered with added corro-siofl protecvon in 
materia¼ and/or pre-treatment of base material under super durable pa nt. f'ro,..ides add1t1onal 
corrosK>fl protection for applicat io near coastal areas. J=al1sh is salt spray tested to over 5,0CIO 
hou~ per ASTM 8117 with scribe rating of 10 Additional lead-t irres apply. 

OPTICS 
P,ecision acrylic refra<tive lenses are engineered for supe~'ior application efficiency. distnbutif\9 
the ltght to where It is needed mosL Available in short and wide part.em disuibuhons includir\9 
lype 2. iype 3$, Type 4, Type 45. Type 5, Type 5$, AFR (Automotive Front Row) and AF"R rolated 
AFRR90 and ARFL 90. 

ELECTRICAL 
Light engin~s) configurations COfl'Sist o f high-efficacy LE.Os mounted on metal-core Clfcoit boards 
t'lrid a'uminum ho:at :su'I~ lo maximize hoat dissip.,t1()(1. l>ght cng-nc:i; arc IP66 ,ated LED lumen 
maimenance jg ;,,L92/t00,000 hours. CCT's of~. 4000K and 5000K (minimum 70CRI) are 
available. Fixtures ship standard witn 0-1 OIJ dimmrng driver. Class 1 e1ecttonic drivers ens.ure 
S:f$lcm powc, lbeto1 >90% .&nd THO <20% €.isil)' SOMcc.iblo- 1 OW su,g protect-on dcvieo m!M!lS 
ti minimum Clltogory C Low opc!lrallon (per A NSl/iEEE C62.41 .2) 

STANDARD CONTROLS 
Tha- RSX LEO area lum1Mire ha:; a wide assortment of control options Dusk to dawn controls 
i11Clude MVOLT aod 3t.7V button-lype photocells and NEMA tw1:st-lod photocell ,eceptad-es 

nUGHT AIR CONTROLS 
The RSX LED a,ea lumu'lair-e is also available with nl,ght• AIR for the u Uma,e In w,<e s.s 
«M"Urol Thr1: i::,owetful con tr ols. plat(o,m ~rO"Yldes out-of the bo.K b8$1:C motioi'I sel"l$11'19 
with phOIOCOr'lttol ful'le\JOn&lity an.d 1$ $u1table for movnting heights. '-'P 10 'O f~t No 
commI$$10nrng is reqvireci when '-'Sing fa<::1.04",Y default $eU ngs that provide basic mind alot'le 
motion occupancy dlf'l'lmin,g that -, swildled on and off 11"11 th a b1nl1 in phot«ell . See chart 
above for mo11on sens.ot delault out-of~bo.K settings. F°' mote advanced wlteless funct on&Jit)', 
such as group dimmi"'9. nlight AIR ean be c:Of"l"lrr•uss1oned u$in,g a SMartphone :'li"tO the e8$}'•l O• 
use CLAl~ITY :;!rpp nlight AIR eQuiwed luminaries can be 91,o.,iped, te$ult ng In 1Yiot on sen$0i 
1;1nd photocell 9r0i.rp tes.ponse w-U\()l.lt the n-eed fO! add1t1onbl equipment Scheduled dimming 
wit.h motion senS04' ovi, ride <::an be achi~cl when vsed with the nl19ht E,ctypse Adcf1tional 
lr-f01mation about nli9ht Air c:an be found t 

INSTAI.LATION 
Integral "no..::!tl I~ rnovnting arm aflows for fon, f'Jasymountin9 us..ng ox.s ng pole dr1ILng.;. 
Select the ~SPA~ op on for .squt1rc-pokls. and the "RPA" option toni.ovnt to ,oon-dpolos. 
Noto that lhc RPA mount c1in. .it.so bo uS(ld for mounting to square pol0$ by omitting the RPA 
i,d.)ptar p otti. S-olcct tho "MA" option to .Jttach thc lumin.iire to a 23/Su h<xizoot:t,I mast arm 
or the " IS"' opboo fo. al'I nd1us.tilble slrpfrtter tho! mounts on a 2 3/8" 00 tonon. The adjv.stablit 
sl pf,ttcr hos an mtcgral Junctmn box of-ming oeasy Installation. Can be d tud up to 90" above 
honzont.:.1. Additional mountln-95 aro ava1l.ibl-1J lr\C:ludlng aw.il l b r.ickot, adJuMobJ.o t•ft 3rm for 
d irect-to-pole rind wo I and .o surf.ice conduit bo.K fot wall mouot of)P'icot1ons. 

LISTINGS 
CSA Certified to meet U.S. and Canadian litandards. Su table for wet k>cations Rated for 
-~ifC minimt1m ambient. Designligms Co~ortium (DLC) Premium qualified prodoct and 
DlC qualified product. Not all 'l.'ersIcms of this product may be DLC Prem um quaWied Of OLC 
qualified. Please ched. the DLC Ouahfled Products List at -,w 1 1 J I in•- I to confirm 
wh ch verSlons ace qualifted. 
lnternabooal Dark-Sky Association (JDAJ Fixture- Seal of Approval (FSA) is available fOf all 
prodocts oo this page u Ir.zing~ color temperature onfy U5 f'atem No. D882, 146S 

GOVERNMENT PROCUREM ENT 
BAA - Buy America{n} Act: Product with the BAA. option qualites as a domest ic end ptoduel 
unde1 the Bu)' American Ac, as implemented in the FAR and DFARS. P,oduct with the BAA 
option also qual' fies as manufactured in the United '5tates unaier DOi Buy America regulations. 
BABA- Build America Buy America: P,oduct with the BAA option also qualifies as produced in 
the United Sta tes under the de-finitions of the Build AmBfica, Bu)' America A-ct. 
Please refer to ,±: ii,[: .:1... for additional in'ormation. 

WARRANTY 
5-)'ear limited war,aniy. This rs the only warranty provided and n,o oilie< stat.ements in this 
speciflca:ion 9heet create any war,anry o an)' k.ind. All other el(J)res.s .and implied wananties are 
dis.claimed. Comp e1e warranty term-s located at 

Not&: Ac-1usl per-forman.ce MS)' d1ffet as a ,es1,1l1 of end-user envi,Ot'lme"l grnd appHes:tlon 
AH vl!tlves. a·e ,c:le,igr} o, t}'ptC8I valves.. me-a$uted ut1der labo,atory 00,flditions at 25 "C. 
Sp,ecifleiition$ sub,e<::t to c:hbnge w,thout notice. 

l~urHONIA 
,.. ..,!_ UGHrlNG 
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Volleyball and Bocce Poles 

FRANCIS 
KR AHE 
& ASSO C IATES 

~ Gltalog f: __ -----==========- Project: _ ---=============- lype: _-===== 
Prepared By : ________________________________ _ Dote: _____ ----' 

ZONE™ Medium (ZNM) 
Outdoor Sports Light 

IP66 IKOB 

OVERVIEW 

Lumen Package ( Im) 24 ,000 • 55,000 

Wattage Range (W) 176 - 401 

Efficacy Range (LPW) 122 • 150 

Weight 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 
opti cal un it. Cast aluminum wiring access 
door located underneath. 

Fixtu res are f inished with LSl's DuraGrip 
polyester powder coat f inishing process. 
The DuraGr ip finish withstands extreme 
weather changes without cracking or 
pee ling. Other standard LSI fin ishes 
ava ilable. Consult factory. 

Sh ipping weight: 37 lbs in carton. 

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

Proprietary si licone retractor optics 
provide exceptional coverage and 
uni formity in d istribution types CT, 4, FT. 
LC and RC. 

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

Zero uptight. 

Available in 5000K, 4000K, and 3000K 
color temperatures per ANSI C78,377. 

Minimum CRI o f 70 

Integral louver (IL) and integral half 
louver (IH) options avai lable for enhanced 
back light control. 

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

0-l OV d imming (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 l ife . 

Field replaceable lOkV surge protection 
device meets a minimum Category C Low 
operation (per ANSI/IEEE C62.41.2). 

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

Driver is fully encased in pott ing material 
for moisture resistance and compl ies w ith 
FCC standards. Driver and key electronic 
components can easily be accessed. 

Controls 
Optional integral passive infrared 
Bluetooth'" programmable motion 
and photocell sensor. Fixtures operate 
idependently and can be commmissioned 
via iOS or Andro id configuration app. 

LSl's A irLink wireless control system 
options allow for programming and 
group control w hile reducing energy and 
maintenance costs and optimizing light 
quality (see contro ls section for more 
details). 

Installation 
Designed to mount to square or round 
poles. 

LSI Industries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
lSJhdusL'leS lnc. AII Rii;illsRBCMd SpeufJCalnnsand W'11fflSKlffiwmt'<I to i0015lry standard1c«'filrxet Snoo.1irahonssub.«l tochartg[?wilhotJI oobre. 

Photometrics Dimensions 

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

Included terminal block (accepts up to 12 
ga. wire) and 5' d imming and power leads 
extended to the housing exterior. 

Util izes LSl's B3 drill pattern for easy 
fastening o f LSI p roducts. 

Warranty 

LSI luminaires ca rry a 5-year limited 
warranty. Refer to https://www,ls1corp. 
com/resources/terms-conditions
~ for more informat ion. 

Listings 
Listed to UL 1598 and UL 8750. 

• Meet s Buy American Act requ irements. 
• Dark Sky compliant ; w ith 3000K color 

temperature select ion. 
• Title 24 Compliant; see local ordinance for 

qualificati on information. 
• Su itable for wet locations. 
• IP66 rated Luminaire per IEC 60598-1. 
• 3G ra ted for ANSI C136.31 high vibration 

applicationsapplicationsare qualified. 
• IK08 ra ted 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 Qualified Products List at WWW. 

designlights.orq/QPL to con firm which 
versions are qualif ied. 
Patented Silicone Optics (US Patent 
NO. 10,816,165 82) product may be DLC 
Premium qualified. Please check the 
DLC Qualified Products List at www. 
des1gnl1ghts.org/QPL to confi rm which 
versions are qualif ied. 

Pa.ge 1/8 Rev. 0 7/ 12/24 

SPEC.1117.A.0323 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 
0 Hmquestions? (all l!Sat(800)436-7800 

ORDERING GUIDE 

TYPICAi ORDIR EXAIIPlt ZNM 48L CT UNY 50 ALBMR2LR BLK IH 
Preftx Output 

Rnr.r.i=i= Dislributions !kietltmon 

ZNM -Zone Medium 2U -24,000 lms CT. CT -Court Optic (Blink) -Standard (no rotation) 
JIM. - 30,000 lms 4-Type 4 L -Optics rorated !€ft 90° 
361. 3li,OOO lms VOLL YBALL FT - Forward Throw R - Optics rotateo right 90° 
421 -42,000 lms CT. 

IC - left Corner 48l - 48,000 lms 
5Sl -55,000 lms RC -Right Corner 

Custom Lt.men Pa:kacres' 

Conlrols ~ 

~ IIU(- BliKk 

Wirlless~~ 
8112· D..1< Bronze 
6PHraphrre 

AISC -lmll Synapse Control System' MSV- Melallic ~ll'ef 
AISCSOZ -A[Link Synapse ContraSY1t€111 with 12-20' Motion Semir' PIP • Pl,Jlinum Ros 
Al.SC504 -AirLinkSynapseControlSyst€111 with 20-40'Motion 'ie!m' 6111H fllffi 
A1BMRlllt -Airtid< Blue Long Range Wireless tt>fun&Photo SensorComoller(S-24' mounting height)" WHI-\Vhite 
A1BMRZLII -Airlilk BltR Long Range Wiele11 Motion& Photo SerllOI Controller (25-40' IIIOllOOJl;J hi'ighQ" 

Stnl-A!Gtleumll 
EXT -0-!0v Dimming leads extended lo housing exterior 
CR7P -7 Pin Cnntrol Receptade ANSI Cl36.41' 
IMSIIIU -Integral llk.ielooth" Motion and Photocell Smlor rmx 8·24' rmulfuJ height" 
IMS8112 -Integral IIJelooth tt>tioncn1 Photocell Sensor mai 25-40' mounling height" 

II Need more Information? 
~ Cl ick here for our glossa(Y 

Accessory Ordering Information• 

CONTROLS ACCISSORIES FUSING OPTIONS! 
Des<ri!Jtion Order Number Single FIJ~ng (120V) 
Twist Lock Photocell (120\ll for use with CR7P 122514 Single FIJ~ng (277V) 

Voltage 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

Color Teq,erabre 

llfi-Uniw \Wage (12Q-277V) 50 -5,000 CCT 

HV -HighVollage (347-480\r) 40 -4,000 ((T 

30 -3,000 CCT 

Options 

(Jlld) -Nom 
IH - Integral Hal f Louver (Moderate Spill Light Cu1off 
IL - Integral lomer (Sharp Spill Light Cu1oft) 

Have additional questions? ~ 
Call us at (800) 436-7800 

EXTERNAL SHIELDING OPTIONS 
l"Exlernallliteld see Sbwld1 rm 
6 • Exterrul Shield ~ 

Twi11 lock Photocell (208-277V) for use witl1 CR7P 122515 Double fiJ~ng (208V, 240V) ~ 
t!.CrP:i!'.Q~ ~~JiQP. 

Twi11 Lock Photocell (l47VJ for use wi1h CR7P 122516 

Tv1i11 lock Photocejl (480VJ for use wi1h CR7P 225180 

Shorting Cap for use with CR7P' 149328 

cmm lumen"" wall>'JOV;ioage1available, ""'ull laclc,v. 1/al"'5arewilh0111illlltrr~"'11a1d lolewe11>JtnotlX.Cl~et 
Co~roldevice ,,,,11,,linQ CafJM be or/ere! S111a"11er1.leoAcce1101Y01de1mg~fCflll~io, 
l'obon "'110<> are field collf~1Jab.~via "1 ilPP Iha! oo he im•nloaded from v,t11 SII\Yt[lllont'snotive •~~ore.See <a1lrofl 
~on 11lf moredetal5. 

Double Fu~ng (480\ll 

Double Fu~ng (347\ll 

AccessOfies ire ffll]ped Sfl)cfatety and lielll imliiled. 
fllSiig-m~ bebcatl'<I ir1 tiamttJJle otpal~. See fwiraAcceSWGuhi lor rom~~
Nol avaltal>l.,.'dh SSL L,men Po:tage when lll-480V is so,dfied. 
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Volleyball and Bocce Poles 

FRANCIS 
KR A H E 
& ASSOCIATES 

ZONE™ Medium (ZNM) Outdoor Sports Light lype: ______ _ 

0 Hmquestions? (all l!S,1(800)436-7800 

ACCESSORIES 

MOOOl6 A<ImoRIES 
Unl-N.-Jngllhcl!I 

~0<.<1(1to,l' 1<1uare-0! 10"Jnd(1ap,/ed/lllalrllOPole1 Wlll>illmounlin!1 1toleso,ces 
1,1,...,i,· 1,,' 

Part Nullbtr: BIA U"B QR 

(l likl NOIII Plalt 

[rue<11-.?pcrsonlmtall31icn to c:ostirg(new (.Cfltruclm1Xlie5 witn holes~bcl<'t!n-2.4 to 

lf! 

i Put Nu111Mr: BIS PQ" Blll llQR 

i 

i 
"" 

JSl 11110uld:N• P111t 

Jru,,....pe"onlrntal\lllon toallllrQlne" tontructiontx>lel wit! holespaa,s bet,en1A to 
<it 

Part Nu111Mr: BIS PQtS 8315 XX QR 

tiitllbtrolt~rrmMt 

All~ to-I• IMl'!late lSI l1J111ll"1e1 lltrnBSdr• pattern to mo~ modern and smalM!r 
!lpaner• 

PutNu11btr:BlAISBJCLII 

.lllilllblleSliplilltt 
~lltlnlsooto, l" (llmm)~ l.lll" (60mm)O]. h!rnmand prn,ides IBIJ' olli ll (max 4rill<l,. 

ho!lronl!I) 

Part Nu11b8: BIA Alf CIR 

SQllilrtlenOITot 

~""1~"'11oa 1" (Simm)~ 1.lll" (60mm) 0]. t""n•~ allows for mountlrg up to 4 

'i 
,! ,_Pa_r1_Nu_11_1Mr:_._BIA_IN_"_' --------------->----~-------< 

5llu~, lot!llal iiptlller 
~""1tt insde 4" or~' 1<1uare Pole ...i allo,11 for moJnting up to 4 lumiaoiel 

PUINu11btr: BIAIJSI' CUI 

walMaintlrJCkd ■ 
i.lillllts oliDVl!rtical wall surface ( hard1~are/,nm not indudmj} 

i Put Nu11btr: BIS HO Wl1 CIR 

SIIIIDNi, POLES & ll5C. A<ImoRIES 
lot .. ~l,..., 

fi<ld~~alll~•!!Ol llo""'l'O'lidesmati'nunba~ligtrtronlrol t,ystiedlilgea<h 
~lhfdllill row of \EDI 

P111Nllllll<r:i91191I 

lnttgral Hall l.ol'l'ef 

fl<ld ~~all l~•w•I !Ill loo1<1 prCh'de< ~al b.1cilight control wlthOLI imoiidirr,i hon! f ,111, dol;t,utio• 

P111Nllllll<r:164t5 

ElhOillliitld 
fl.tern~ shield blo(~ ,1,. of li!!llt"""" lr"'1if>vllde of lt.rnlllltl', ar!dlllonal Ol'1dlng 
conli~ioro,,_, 

P"1 N.-: 185!111Btl1 (l")/ 1859'llllll (6") 

~,0111 
14-l9'~eet and alumi"""P<Jles in 4", 5" ¥10 ,· ""'for rmn ard n,w con~ruaion 

P111Nll!Dlf: 4SGJ55G/6SQ 

RlondPoles 
10-30'sll1Bandiffl.lfmlllm pdcsil r· amtS"sill3Hlr reimRI aOO oowmnstrudioB 

Ja,eredPolH 
ill'· l9' ste,j and alUIIWlum ll(lles lor ~,olit and r,w ,on~roaion 

BadSpliH 

IO' [n,arbir<lspl>ff,-ded1er ~m'1air'1skoreadheltl'e(w.m 
approximatgy 25' linedf f('@of bird Sl] ike) and' appliGlion too 

Spll> POii Nollll>e!: lllin 
AII-P111N11111Mr:!116ll 

C.Ul:6111P111N1111ilff:11llil6 

i!>r) lo re (IRwi~ oaint lilish desoit)liOll 
i!,rJoareXXwnrrSOlorsqmpoleorlD lorro""1pole(;of OD) 
i!>r)l,ce '\Oiih I (S-m!t,), Dllro (lk)tt~ @1&1'i lllO (Dou~ ~~0").190 (Tril)lo), 090 (Quadl 
~ l•re _ •ilh 4 (4" sQ1,,1,i,ot,)or, (5" suuar•P<Jlel 

ACCESSORIES/OPTIONS 
} 1-w-ooo_P_o1o_1r_,-c111-----------------1-----------l 

i ~""''""'""'d">POles(6"mlnlm11nOD,l>mlware/anch<.11not~kuded) ------------------------------
Integral Louver (IL) and House-Side Shield (IH) 

PulNullbtr. BISDOWPClJ Integra l louver (IL) and half louver (IH) acc.essor~ shields available for improved backltght 
contro l wi thout 5acrificing street side perfo rmance. LS l's- Integra l louver (IL) and Integral 
House-Side Shield (IH) options deliver backlight control l hi;it significant ly reduces spill 
ligh t behirn;I the poles for applica(ion.s with pole locations close to adj~cent p ropert ies. 

OPTICS ROTATION 

Ose TY IN! OOMPLE h l~lt! 

' ' (()plb~tedaigN) (Oplia Rolit.erlltft) 

The design maximizes fo rward refl ectecf light whife re,c:l 1,,.1c ing gl<1re, maintaining the optical 
distribution selec ted, and most importantly eliminating light trespass. Both opt ions rotate 

Luminijire St-.own with Integral 
Lou,,.er (IL) 

L.I.Jminaire Shown with 
IM$8T Option 

7 Pin Photoelectric Control 
7•pin ANSI C136.41·2013 control receptacle option avai lable for twist 
lack phaloconhols °' wireless control modules. Co ntrol accessories 
sold separately. Dimming leads tram the receptacle will be connecte-d 
to the driver dimming leads (Consult factory tor alternate wiring). 

Luminair4! ShoWn 
withCR7P 
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lSJhdusL'leS lnc. AIIRii;illsRBCMd SpeufJCalnnsand W'11fflSKlffiwmt'<I toi0015lry standard1c«'filrxe\. Snoo.1irahonssub.«l locha119[?wilhotJI oobre. 

Page 3/ 8 Rev. 07/ 12/24 

SPEC.1117.A.0323 



 

 

 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page  47             

 

Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PERFORMANCE 

Delivered Lumens• 
JOOOI( ((1 4000K CCI SOOOK CCI 

Dimibution CRI lumen Pacllage Delivered 
l1111111s £1fiGlly 8U6 Rililg Deliffled lumens Efficacy BUG Rating Deliffled lumens £1fiGlly 

BOCCEE CT 24939 156 83-U0-62 25891 162 83-U0-62 25855 161 

CT. FT 24994 156 B3-U0-63 25948 162 B3-IJD-63 25911 162 
24l 

4 24396 152 B3-UO-G5 25600 160 83-IJD-GS 25457 159 

LC/RC 25885 162 B3-U0-64 25885 162 B3-UD-64 25310 158 

CT 31166 w B4-UO-G3 32356 153 B4-U0-63 32310 152 

Fl 31234 147 84-U0-64 32426 153 B4-U0-64 32380 152 
30l 

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

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

VOLLYBAl L CT 36523 144 84-U0-63 37918 150 B4-IJD-Gl 37864 149 

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

4 35403 139 B3-U0-65 37148 146 Bl·U0-65 36941 145 

LC/RC 37561 147 B3-U0-65 37561 147 B3-U0-65 36727 144 
70 

er 42389 135 84-UO-Gl 44007 140 B4-UO-Gl 43945 140 

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

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

L(/R( 43981 140 84-IJO-GS 43981 140 B4-U0-65 43004 137 

er 46622 127 84-IJO-G3 48402 133 B4-lJ0-63 48333 132 

Fl 46723 128 84-IJO-GS 48507 rn B4-U0-65 48438 Ill 
48l 

4 46006 126 B4-IJ0-65 48275 m B4-U0-65 48005 Ill 

L(/R( 48812 133 B4-UO·G5 48812 133 B4-UO·G5 47728 130 

CT 52223 119 84-UO-Gl 54216 124 B4-U0-63 54139 124 

FT 50539 115 84-UO-GS 52468 120 84-UO-GS 52394 120 
55l 

4 51635 119 B4-U0-65 54181 125 B4-U0-65 53878 124 

LC/R( 54113 124 84-U0-6S 54113 124 B4·UO-G5 52912 121 

"If DI are 1""1""111YUOGl!M llmlore values are nominal 

Bectrlcal Data· Re<ommended Lumen Maintenance 0-ZS'C 

LU■!II Package Waltige 120V 208¥ 240¥ mv 341V 480¥ Ambi111tle1111 lllme1 MuHipier 

24l 160 1.ll 0.77 0.67 0.58 0.46 O.ll 
30[ 213 1.17 1.02 0.89 o.n 0.61 0.44 
36[ 254 2.12 1.22 1.06 0.92 0.73 0.5l 

( Ohrs.' I 25Khrs.' 
24L-48L 101% I 93% 

55l 100% I 91% 

42L l14 2.62 1.51 131 1.13 0.90 0.65 
48L 366 l.05 1.76 I.SJ. 131 I.OS 0.76 Re<ommended Lumen Maintenance 0-40'( 

S5L 438 3.65 2.10 1.82 1.58 1.26 0.91 AmbientTe1111 

"Ele<llicalda~~ llCQlf), Actual wat1ager1wdill,rby ·/·10% C Ohrs.' I 25Khrs.' 
24l-48l 101% I 

8 L1111enrna1ni, ... ,,a1u,,sa140Ca.ecarulatedi1f IM·Dbatedoo lll·80da1aand ~-111u ti'llin~ 
9 In ilCC'CflBlClwith lEStli'. Tti!-ZHl. Projected Ye represer.t i11teriialated lfllluebiriedon tim!duration~thatare'Nflh'n1ix timeillJelCSHA lM-80-<IStatallest dura1io11for lhedeviceunoortesfflllJ. 
10 ln accallrl!, with IESIIA 111-n-ll, (akufdtedi~l reo<eserl lill, durallO'l11/lal&CEE<I i, I- lhellll! 111·80·111Hot.ll lest~ratllllll~ the dM:eundel 1,~111g. 

~. LSI Industries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
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90% 

I 50Khrs.' I 
I 86% I 
I 82% I 

lllme1 MuHlpier 

I 50Khrs.' I 
I 81% I 

FRANCIS 
KR AH E 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

BU6Rililg 
Wattage 

B3-UO-G2 

B3-U0-63 
160 

B3-UO-G5 

B3-U0-64 

B4-UO-G3 

B4-UO-G4 
21l 

B3-U0-65 

B3-U0-65 

B4-UO-G3 

84-U0-64 
254 

Bl·U0-65 

B3-U0-65 

B4-UO-G4 

84-UO-G4 
314 

84-IJO-GS 

84-IJO-GS 

84-IJO-G3 

84-IJ0-65 
366 

B4-IJ0-65 

B4·1JO·G5 

B4-UO·G3 

84-IJ0-65 
438 

B4-IJO-GS 

B4-UO-G5 

75K hrs.• I IOOKhrs." 
79% I 72% 
74% I fi7% 

75Khrs. • I IOOKhrs." 
72% I 64% 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PHOTOMETRIC$ 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

Luminai re photometry has been conducted by a NVLAP accredited testing laboratory in accordance wi th IESNA LM-79-08. As specified by 
IESNA LM-79-08 the enti re luminaire is tested as the source result ing in a luminai re efficiency o f 100%. 

See the individual product page on https'(/yyww !sicorp com/ for detailed photometric data. 

ZNM-48L-CT-40 

Luminalre Data 
ISO Footcandle 

Wldo IMdriblUoo 

°""1Jlion 4.000 l:elvin,70 CRI 

DtNnwmem 48,111 

Watts 400 

Ellici<y Ill 

IES!ypo lype lll-VervShorl 

BIJ(jRallno B4-U0.jj3 

Zonal Lumen summary 
zo., Wlll!lll %lllm1Nllt 

low (0-!0') '1897 11% 

Medm~W) 32201 61% 

Hlgi(ill-80') 5593 11% 

V.ryH91 (llo-90") 110 1% 

Uplight (9o-180') 0 0% 

TOlalFkll 48111 100% 

20· l\ounling H!ighl / II' Grid Spacing 
■zor< ■ M>r< ■ src ■m 

ZNM-48L-FT-40 

Luminaire Data ISO Footcandle 

Wldo Distrib•Uo• -----.._.__ 

°""1Jllon 4000 Kelvin, 70 CRI 

Dtinwmem 4M55 

Walts 400 

Elllcicy lZO 
IES!ypo Tvpe IV -Short 

BIJ(jRalklg 84-00-G5 

Zonal Lumen summary 
looo Wlll!lll %wm1Nllt 

low (0-50') 6199 13% 
Medm(lO-W) 20250( 42% 

Hig!(i!l·BO') 20684 43% 

V.ry H~ (llo-90") 922 2% 

Uplight (9o-180') 0 0% 20' Mounli,rgHeighl/ ll' GridlpiHing 

TOlalFlw 48055 100% ■ZOFC ■ JOFC ■ SF( ■ m 

LSI Industries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
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Polar Curve 

■ Vertical Plane ■ Horizootal Cone 

PolarCIIIYe 

■Verlic,rn~ ■Horizool,Hone 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PHOTOMETRIC$ 

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

Lumlnalre Data 
ISO Footcandle 

lelt(ame,Oislrilllltion 

O.~ion 4,000!:elvin. 70CRI 

O.NWflfil LIJmens ll.418 

W•lt> l1l 

EU..,v 113 

IESIYPt N/A 
BlJ(iRali>j Bl.tJO-GI 

Zonal Lumen summary 
loH LIJ111111 %11Jmlnolre 

low(0-30') 5083 16% 

MedQffl(lH0°) 14808 46% 

Hlgi (i0-80' ) 11603 36% 

Y.,Y Hi!II (80-90") IOOS 3% 15' Mounting Height/ '/5' Grid Spaorq 

Upligflt (90-180") 0 0% ■lfC ■ rn ■ IF< ■D.IF( 

lotalfm ll498 1-00% 

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

Lumlnalre Data ISO Footcandle 
5 

Right Corner Distribution 

~ion 4000 Kelvin, 70 (RI 

O.NWflfil 11Jm1111 ll,4!8 

W•lt> l1l 

Elli<a,v 113 

IB!ype N/A 
BlJ(iRali>j Bl.tJO·GI 

Zonal Lumen Summary 
loH LIJlll!lll %11Jmlnolre 

Low(0-30') 5083 16% 

Medm(lD-W) 14808 46% 

Hlgb (i0-80') 1160] 36% 

Y.,Y Hi!II (80-90") JOOS 3% 

Uplight (90-180") 0 0% 

·1s MOllllling Height/ "IS Grid Spacing 

■SFC ■ zr< ■ I r< ■ D.lfC 

lotalfm ll498 1-00% 

LSI Industries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
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FRANCIS 
KR AH E 
& ASSOCIATES 

lype: _____ _ 

■ Vertical Pl!lle ■Hori1ontal (one 

■ Vertlc. l l'lolne ■Horl10ntalCooe 
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Volleyball and Bocce Poles 
Gltalog f: __ ----==========- Project:_---============-

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _ -====::::: 

~ Prepared By: ____________________________ _ Dote : _____ _ 

PHOTOMETRICS 

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

Luminalre Data 
Type(Olslrlbution 

o.sa.,tlon 4000 Kelvin, 70 Clll 

Dtivtred IJJmens 32,141 

Wilts Zll 

EHlacy 151 

IESTypo lypelY-VeryShorl 

BUG Rillilg Bl-UO·GI 

Zonal Lumen summary 
zoo, IJJ11ens 

low (0-30') 3119 

Hodklm(lll-60') ll~9 

Higb (i!J·BO') 13649 

Y.,Y H..-i (80-90') 1804 

Upllght (90· 180') 0 

Tolallkn 32141 

PRODUCT DIMENSIONS 

13-1/2" 
(342mm) 

Iii IJJmi111irt 

10% 

42% 

42% 

6'~ 

0% 

100% 

7.fi' 
(192mm) 

f 
31 .3" 

l795mml 

ISO Footcandle 

I 
I 

\ 

"/5' Mounting lleig/JI / "/5' faid Spocing 
■, FC ■2FC ■IFC ■□.SF( 

s 75• 
1.2" (30~m)., (19mm) 

2.4' (61mm) • 
•· 

83 Pole Drill Pattern 

IMSBT Mottoo & 

Bottom View Top View 

PhotGControt 
Rete, tacle 

■Verlie~ Plane ■ Hon,onlal Cone 

Luminaire EPA Chart 

Tilt Degree oo 150 30° 45° 

~ Single O.S 1.0 15 1.9 .... D180° 1.0 2.0 2.6 3.4 

, .. 0900 0.8 2.0 2.6 l.4 

., .. 190' 1.0 2.2 2.8 l.4 

' TN120° 1.0 2.5 l.6 4.4 ...... 

+ 090' 1.0 2.2 2.8 l.4 

TENON BRACKETS (with l" Reduced Drill Pattern) 
8KA-XNH-'-CLR - Tenon mount fitter slip-fits2-l/8" 0.D. t!'llOll 
(Z.0 pipe tenon). 

Rack to Quick l inks 

BKA-XNH-1 01 0180-• -(lit 
~fl(Jle/0180 

{Dr!ledZSldes) 

BKA-XHl+D90, 190 OI 090-• -ClR 
D90/190/0'JO 

(Dtllltd 4Sides) 
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Volleyball and Bocce Poles 
ZONE™ Medium (ZNM) Outdoor Sports Light 
0 Hmquestions? (all l!Sat(800)436-7800 

CONTROLS 

Integral Bluetooth'" Motion and Photocell Sensor (IMSBTxL) 

FRANCIS 
KR AHE 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

Sl im low profile sensor provides mult i- level contro l based on mo tion and/or daylight. Sensor controls 0-10 VDC LED drivers and is IP66 rated for 
cold and wet locations ( -40°F to 167°F). Two unique PIR lenses are availab le and used based on fixture mounting height. All contro l parameters 
are adjustable via an iOS or Android App capab le of storing and transmitt ing sensor profiles. 

Click here to learn more details about IMSBT 

• lIVIION App Apple Android 

Airlink Blue (ALBMRxLR, ALBCSx) 

Wire less Bluetooth Mesh Outdoor Lighting Cont rol System that provides energy sav ings, code compliance and enhanced safety/security for 
parking lots and parking garages. Three key components; Bluetooth wireless radio/sensor controlle r, Time Keeper and an iOS App. Capable of 
grouping mult iple fi xtures and sensors as well as schedu ling time-based events by zone. Radio/Sensor Controller is factory integrated in to A rea/ 
Site. Wall Mounted, Parking Garage and Canopy luminaires . 

Cl ick here to learn more details about A irlink Blue ~-AirLink Blue App Apple 

Sensor Sequence of Operations 

Standald Programming OnEvtnl OIIEvtnl On Light Lewi Din Light Lewi Daylight Halfflling 
OHSBTxl/lMSaTxl Motion No Motion 100% N/A On; Aulo Calibration 

OHS Motion No Motion N/A N/A N/A 

Operation Description 
on Event Trigger thal aclivales lights to I urn on: either automatic via motion detected or manually activalecl via push of lxitton. 

OH Event Trigger thal aclivales lights to turn oft. either automatic via no motion delecled or manually activated via push or butto1l 

OnUghl Lml The tight level that the fixtures will turn on to when ON EVENT occurs. 

Olm UglU level The lighl level that the fixtures will dim down to 1Yhen no molioo is detected. 

Delay To Off Sensitivity 
20minules High 

lOseconds Aulo 

Delay lo Dim The amount of time after which no molion is detected thal Ille fix tures will be triggered lo dim down. This sequence is optional, and sensor can be programmed to only trigger the 
fixture to turn off by entering 100% in this field. 

Delay lo Off lhe amount of time alte1 which no molion is detected that the fixtures will be triggered lo tum off. If delay to dim is part of the programmed functionality, lhis is the amount of lime 
after which no motion is detectecl after the fixrure have already dimmed down. 

SellSilivity The sensitivity can be set lo high, medium. low. or auto where applical!le. High will detect smaller. simple motions. low will only detect lorger more complex motions. Auto temperature 
calibration adjl!Sls the PIR sensitivity as ambient temperature rises to inc1ease detection of heat movement through Ille FiEld of view. 
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Soccer Poles 
Gltalog f: _------===========- Project:_---=============-

FRANCIS 
KR AHE 
& ASSOCIATES 

lype: _ -====::::: ~ Prepared By: __________________________________ _ Dote : _____ _ 

Zone Sports Flood (ZNF) 
Outdoor Sport s Flood Light 

~ '~ " ~ ( E: IP66 IK08 

OVERVIEW 

Lumen Package ( Im) 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 from light engines 
increasing driver and LED life 

Die -cast electrical compartment can be 
integra l or remote to fixture 

Mounting Brackets are 12 ga. formed steel 

Fixtures are finished w ith polyester 
powder coat finishing p rocess t o wi thstand 
extreme weather changes without 
cracking or peeling 

9 ft. power cord included w ith the fixture 

Shipping weight (in carton) - 40.8 lbs 

Optical System 
State-of-the-Art sports f lood optics 
available in 5 unique NEMA flood 
distributions 

Optional g lare shield visor is formed 
alum inum to reduce high ang le glare 

Ava ilable in SOOOK CCT 

Minimum CRI of 70 

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

Universal 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 
overvo ltage, under-voltage, short -circuit 
and over temperature protection. 

Power factor: >.90 

Input power stays constant over life. 

Field rep laceable 20kV surge protection 
device meets a minimum Category C Low 
operation (per ANSI/IEEE C62.41.2). 

High-efficacy LEDs mounted to metal-core 
circu it board to maxim ize heat dissipation 
for long life 

Driver is ful ly encased in potting material 
for moisture resistance and complies w ith 
FCC standards. 

Controls 
LSl's AirLink wi reless contro l system 
opt ions allow for programming and 
group contro l w hile reducing energy and 
maintenance costs and opt imizing l ight 
quality (see controls sect ion for more 
details). 

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

Installat ion 
Heavy duty yoke mounting t o standard 
sports bracket with 3/4"' bolt 

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

LSI Indu stries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
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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 

Warrant y 

LSI lum inaires carry a 5-year limited 
warranty. Refer to https·//www lsicorp 
com/resources/terms-condi ti ons
warranty/ for more informat ion. 

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 
0 Hmquestions? (all l!Sat(800)436-7800 

ORDERING GUIDE 

I TYPICAL ORDER EXAMPLE: ZNF llOL MF UNY 50 BU( 

Pre!lx .. DislJiJutions Voltage Color Temperature 
ZNF - Zone Sports Flood 75l - lS,000 lumens ¥NF - zxz Very Narrow Flood UNV - Uniiersal Voltage (120-277V) SO -SOOOK 

90l - 90,000 lumens NF -3xl Harrow Flood HY - High Voltage (347-480V) 
llOL -110,000 lumens' MF - 4x4 Medium Rood 

Custom Lumen Outputs MWf - sxs !leclium Wide Rood 

Availal>le' WF -6x6 Wide flood 

Finish 
BUI -Black 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

I 
Options 
CR7P -7 Pin Control Receptacle ANSI Cl3li.411 
ALSOC -Airlink Integral Controller' 
ALSOC DB -Airlink Synapse Integral Controller 
and Dynamic Behaviors DriYers' 
RD -Remele Drivers' 
NM -No Mounting (for I/Se with tenon/slip 
ntter mounting accesso,iesl 

1111!1 Need more information? 
~ Click here for our glossary 

Have additional questions? ~ I 
Call us at (800) 436-7800 

ACCESSORY ORDERING INFORMATION Laser Sight Tenon Top Adapter / Slip Fitter Glare Shield Visor 

Part Number Desaiplion 
831028 Laser Sight 

831029 Glare Shield Visor 

831030 Tenoo Top Adapter /Slip Fitter (Specify No Mounting) 

79269003 INF 2/3 Light Wood and Steel Pole ilfackel 

79269005 INF 4/S l ight Wood and Steel Pole ilfacket 

1371058UI 2 Light Tenon Top Bracket (Blad( Finish) 2 Light Tenon fop Bracket 3 Light Tenor, Top Braoet 
137107BLK 3 light Tenon Top Braoet (Blao Finish) 

1371088LK 41.ight Tenon Top Bracket (Blao Finish) 

CONTROLS ACCESSORIES ORDERING INFORMATION• 

Part Number Desaiplion 2/l light uossarm Bracket 
122514 Twist Lock Photocell (120V) lor use wtth CR7P 

122515 Twist Lock Photocell (208-277) for use with CRIP 

122m Twist Lock Photocell (34/V) lor use wtth CR7P 

1225180 Twist Lock Photocell ( 480V) lor use wtth (R7P 

661409 Airlink 5 Pin Tw~t Lock Controller 

661410 Airlink 7 Pin Tw~t Lock Controller 

149328 Shorting Cap for use with rn7P 

ALSSM Wfl·VEll·ffi Airlink Svriapse Central Base Station 

ALS RMT ACCISS Airlink Svriapse Remote Access 12 mon th 1ubscription 

ALS OYN SCENE Airlink Svriapse Dynamic Behavior Software 

REMOTE DRIVER ACCESSORIES ORDERING INFORMATION' 

Part Number Desaiplion 

831031 3S' Extension COid 

8310ll 60' Extension COid 

l.Uot cW.ifallewit!lreJllOmiti'lt!r ,optioo.ContdOl!\'ic:eorstorti~<apmusl beo1due:l~elv.Seeaa:es~ll!OOmgiritmrrl31ilJ'l. 
1. ,M.ink Sw1apse wiral bam s,ation. remale c):(1!5.S suWripUan in1/(lr dvMiic be~.a'OO" softwar'-"mJSI. be orderfd 512J)arate ly. 

Airlink Svria111e Central Base Station 

l. i«fnote lti'ier/bi,dhousin1slliP<1eJJarar.1Yrromlroolbousingand !'<' n,ru,Lbrm,011,.,dat>:l/orremot,dri1<1/llstribulion llmm"'1 beoro,r«1,ep,ra1erv. 
4. Arussories are !Jlppc,d separatetr and rield illStalled. 
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t"' 
4 Light renoo Top Bracket 

4/5 Light Cro11arm Bracket 

Extension Cord 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PERFORMANCE 

DELIVERED LUMENS • 
5000K CCT 

lumen Package Distribution NENA Field A11gle HIV Delivered MaxBea11 
lu11ens 

Eflimy 
Candlepower 

VNF hl 28x28 H,693 110 118,9'i4 

VNF-GS hl 28121 11,023 164 193,224 

NF 4x4 40x40 68,516 149 375,488 

tlF-GS 4x4 40x49 65,184 158 375,678 

MF 4x4 56x56 11,401 146 104,067 
7Sl 

MHiS 4x4 55xS3 71,716 165 101,IB 

MWF SxS 87x87 74,180 153 91,414 

MWF-GS Sx5 84x81 68,371 158 91,470 

WF 6x6 118x 118 72,855 146 56,178 

WHiS 6x6 109x 105 65,184 15S 56,ID 

VNF hl 18x28 87,115 139 930,394 

VNF-GS 1x2 28x21 84,05S 158 938,771 

NF 4x4 40x40 81,100 151 444,387 

NF-GS 4x4 40x49 11,855 146 444,613 

MF 4x4 56x56 91,319 140 144,990 
90[ 

MHiS 4x4 55xS3 85,547 158 145,189 

M\Yf Sx5 87x87 88,487 148 109,056 

MWF-GS 5x5 84x81 81,517 151 110,240 

WF 6x6 118x 118 86,906 IJ9 67,013 

WF--GS 6x6 109x 105 11,156 149 67,662 

VNF 1x2 18x26 111,765 m 1,100,380 

VNF-GS 1x2 28x21 107,715 153 1,203,020 

NF 4x4 40x40 103,611 147 569,478 

NF-GS 4x4 40x49 99,110 130 569,277 

MF 4x4 56x56 115,561 148 308,603 
llOI. 

MF-GS 4x4 55xS3 107,0)J 141 308,791 

M\Yf Sx5 87x87 110,751 136 136,358 

MWF-GS 5x5 84x81 101,019 148 137,615 

WF 6x6 118x 118 108,114 137 83,811 

WHiS 6x6 109x 105 97,311 114 84,687 

'LEDs <Ye rie~ed:ly updated ttierefll'e values are OOIT111al 

Wattage 

433 

469 

531 :) 

584 

752 

783 

ELECTRKAL DATA* RECOMMENDED LUMEN MAINTENANCE (MF MWF, WF)1 

lumen level Watts 120¥ 208V 240V ZT7V 347V 480V Ambient le11p C I Initial' I ZSKhr' I 
75l 450 J,75 2.16 1.88 1.61 I.JO 0.94 0-25( I 100$ I 100,: I 
90 550 4.58 2.64 2.29 1.99 1.59 1.15 

110[ 750 6.15 3.61 3.13 1.71 1.16 l.56 RECOMMENDED LUMEN MAINTENANCE IVIIF NF)1 

'iledn'.al data~ II"( am. Actual wattage mav IIJl1!r Of •/·lrll,. Ambient Te11p c I Initial' I 

I. lumen rnainlenaixev.llH!~ at .5£ aieca!~ed l)er IM-ZI MSed oo LM-80 nf ilMitu tesbnlJ. 
Z.lnarmrda'Jce with IESU!\ TM-ll-TI,projededvalie;represeRt rnrpll lalOOvalue based~ time liJ@liorn that .n within SCI 

llm51lll'lllllltN-80,08 total;e~ffln!lonl-OI tlleoevlceU'l11a lellJ[lg, 
u,ac,0<me witli IElt!'. ti;.n-1uatu1ated value, re!)1,se~ w ~ raliOffl that emet1 li, il1leS the IBN! LM-eo.oa tot~ 

t"1~ralioot.- theil!li<eunder:e~ing. 

0-25( I 100% 
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I 
ZSKhr' I 

95,; I 

SOl(lr' 

99% 

50Klr' 

90% 

I 
I 

I 
I 
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lype: _____ _ 

Back to OlliCk I toks 

15K Ir I 100K hr' 

98~ I 91l'l 

7SK•' I 1001 hr' 

a5i I 80% 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PHOTOMETRICS 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ _ 

Back to Quic.k l inks 

Luminaire photometry has been conducted by a NVLAP accredited testing laboratory in accordance with IESNA LM-79-08. As specified by 
IESNA LM-79-08 the enti re luminaire is tested as the source resul ti ng in a luminaire efficiency of 100%. 

See the ind ividual product page on https://wwwlsicorp.com/ for detailed photometric data. 

ZNF 110L VNF 50 
ZONE Sports Flood, 110,000lm, Very Narrow 

Flood Distribution 

60' Moonling Height / 20' Gr,d Spacmg 
■20FC ■ 10rc ■ Sf{ ■ rn 

NEHA lype 2K2 
H11 Candll• 1200380 
HH Candi!, Anale OHx OH 
BeamAnal, 14.3°114.5° 
fieldAIOle 27.6° X 27.6' 

ZNF llOL WF 50 
ZONE Sports Flood, 110,000lm, Wide Flood 

Distribution 

60' Mounting Height/ 10' Grid Spacing 
■lO F( ■ mFC . Sf{ ■ rn 

NEMA!ype 6x6 
H11Cand!la OlO J1 

Max Candela Anale -OH x-3V 
BmAnoie 62.6x 62.8° 
fleldAnale 117.6 X 117.6' 

ZNF llOL NF 50 
ZONE Sports Flood, 110,000lm, Narrow 

Flood Distribution 

60' Mounlllg Heigh!/ 10' Gnd ll)acmg 
■lOF< ■ IOF( ■ m ■ lF< 

NINA!ype 3xl 
Naxcandela 569 478 
Nax candela Anale OHxOH 
Bea11An,le 20. 5° ! 20.6° 
AeldAoale 39.8° 139.9° 

ZNF llOL MF 50 
ZONE Sports Flood, 110,000lm, Medium 

Flood Distribut ion 

60' Mounting ~hi I 10' Gnd Spacing 
■lOf( ■ IO FC ■ SFC ■ lf( 

NEMA fype 4x4 
H11Cand!l, ~nu.m 
Hat Candll• Anale -IHxOH 
Beam Male 27.6° X 27.7° 
fleldARale 55.9° X 56.0° 

LSI Industries Inc. 10000 Alliance Rd. Cincinnati. OH 45242 • (513) 372-3200 • www.lsicorp.com 
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ZNF llOL MWF 50 
ZONE Sport s Flood, 110,000lm, Medium 

Wide Flood Distribution 

60' Mow1ting Height/ 20' Grid Spac,ng 
■20Fc ■ ,of( ■ IF( ■ m 

NEIIA lype 
MaxCi~dela 
Mu CiDftla Anale 
BeamAnllle 
fi<ldAnol, 

5x5 
ll6Sl8 
·lH xOH 
47.6° X 47.5° 
87.0° X 86.7° 
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Soccer Poles 
Zone Sports Flood (ZNF) Outdoor Sports Flood Light 
0 Hmquestions? (all l!S,1(800)436-7800 

PRODUCT DIMENSIONS 

INTEGRAL DRIVER 

ll.9' 
~---11.2·---

19.5" 

SLIP FITTER MOUNT 

ll.9 

V.1" 
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REMOTE DRIVER 
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Zone Sports Flood (ZNF) Outdoor Sports Flood Light 
0 Hmquestions? (all l!S,1(800)436-7800 

ADDITIONAL INFORMATION 

FRANCIS 
KR A H E 
& ASSOCIATES 

lype: _____ _ 

Back to OlliCk I toks 

INTEGRAL DRIVER REMOTE DRIVER 

Central Base Station 
(ALS CBS W IFI VER CELL) 

Embedded Light Controller and 
Dynamic Behaviors Driver 

' (ALSC) " (ALSC DB) 

Wireless Digital Lighting Controller (Factory installed in luminaire) 
The Central Base Station can be insta lled anywhere you need wi reless push-button lighting con trol, such as munic ipal ba llparks, hockey arenas, 
basketball faci lities, and other multi-use comp lexes. The heart of the Central Base Station is the Ai rLink Synapse Sit e Manager, contained in 
the NEMA 4X enclosure. A bank of S buttons enables manual access to the site lighting controls. The Central Base Station makes it easy for 
electr ic ians to quickly instal l t he site contro ller 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 Tit le 24 compliant l ight ing contro ller 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 lig hting 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. 

[NJ Outdoor lighting systems shall be designed and installed to comply with the following: 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 qua lify 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 initial luminaire lumens. 

TABLE 5.106.8 (Nf MAXIMUM ALLOWABLE BACKLIGHT, UPL/GIITANO GLARE (BUG) RATINGS'·' 

LIGHTING UGMTlNG LIGMTING UGMTING LIGHTING 

ALLOWABLE RATING ZONE ZONE ZONE ZONE ZONE 
LZO LZ1 LZ2 LZ3 LZ4 

M.Jxlmum AIIOW;'!bll B.1ckl1ght R;1dn; (8 ) 

Lumll'la.te gl'@'at~ ,nan 2 mounting rieigntS (MH) rtom PfOl)@l'ty line NIA No Umit NOLlm1 NoUm• Noum, 

Lumlna:we batk he,msphefe t$ 1 - 2 MH from property lane NIA 82 83 8• e, 

Lumlnare back nem,spoete iS o S- 1 MH from propeny lkle NIA 81 B2 83 B3 

Luminike oa,ck .nen'llS;tlete 1$ iess tna11 o s MH rrom property • ne NIA BO BO 8\ 82 

Mulmum A llOW.Jbll Upltght R:uing (U) 

F0t ar~ 19tiung1 NIA uo uo uo uo 
r'Of al on,er OU1000f ltglltlng lnctoo1ng oecorauve kmvna.es NIA u, IJ2 U3 u, 
M.»lmum Atlow.:iblt Gl.:i.r. R.Jtlng (G) 

Lumtn.We greater tn.m 2 Mrl from property Ille NIA G1 G2 G3 G4 

Lumln.We rron1 nemisphere iS 1 - 2 MH rrom property 1ne: NIA GO G1 G1 G2 

Lumln.We fron111etTli$pnere 1$ 0 5-1 MH from property lne NIA GO GO G1 G1 

Lurrunaire uom ne~pnere ts ~s U'ian o s MH rrom property ld\e NIA GO GO GO G1 

1 llSIIAUll'1qZonN0-IIOl'l!PPll'",O,f, rt'f,rn>~,l(lt)ft,•iffMf4_.11loJC&(Q'7Nfi""WO;,g,~0\41~JOd#lfC.a.!,;m,.i~,:: rtCOOf 

% ~~Mttll'"<ll~o.OllC'• ... "'.tJ\.&i.1"1t' ...... P,.a:.t.JMIIJN°i,"17loa.OW-f/lo,»ff/WltlN/~«lf'IIM'«111t~.5fHf~W,ct.,lr~tN~~-~C(ll'l'tJ'IM'lttlll&,N lfCfl'CIII. ~~ tl"<M~,ol,lllill::"OtdW-tfllMPIIJICl'W'1'CO"'IIXii'l.ll'lfOl'CIO@"l)'ft-,Of 
,:c.,tl.Mh!!'fd~Dle>t~~o/Npdll,t~"'Otp,JlM.e'MtM,:c,,"ldlDt/«rtv,,ourpovo/~~'lo:fwlf"!ll'<ltfttlCWI 

J ~ .. r.n(IU'IW'l&fft.J'lllll-•tdl-•,~.parbllg.~o,,uDf9ll't.b!sSl'l•lrrwr1t¥U r~'l'dlll3tlp eeeo,_.....,,._.. .. lb:.lt~l'l~affU~lr"'IMl~MnUfor"d~"«~lgl'W'IQ· 
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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 requi rements in Subsections {b) and {c), 
and the actual outdoor lighting power installed is no greater than t he allowed outdoor lighting power 
calculated under Subsection (d) . The allowed outdoor lighting shall be calculated 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 fo llowing applications, the lighting power for that luminaire shall be exempt from Section 140.7: 

1. Tem porary outdoor lighting. 

2. Lighting required and regu lated by the Federal Aviation Admin istration, 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 athlet ic fields, and children's playgrounds. 

5. Lighting fo r industr ial sites, including but not limited to, rai l yards, maritime shipyards and docks, piers and 
marinas, chemical and petroleum processing plants, and avia tion facilities. 

6. Lighting of public monuments. 

7. Lighting of signs complying with the requirements of Sections 130.3 and 140.8. 

8. Lighti ng of tunnels, bridges, sta irs, wheelchair elevator lifts for American with Disabilities Act {ADA) 
compliance, and ramps that are other than parking garage ramps. 

9. Landscape I ighting. 

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 additions to area lighting systems and are controlled by a multiscene or theatrical cross-fade control 
station accessible only to authorized operators. 

12. Outdoor light ing systems for qualified historic buildings, as defined in the California Historic Building 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 buildings conta in some historic lighting components 
or replicas of historic components, combined wit h other lighting components, only 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 fo r general hardscape lighting 
allowance may be traded to specific applications in Section 140.7(d)2, provided the hardscape area from 
which the light ing power is traded cont inues to be illuminated in accordance with Section 140.7{d)lA. 

2. Allowed lighting power determined according to Section 140.7(d)2 for additiona l lighting power 
allowances for specific applicat ions shall not be traded between specific applications, or to hard scape 
lighting in Section 140.7(d)l. 

3. Trading of lighting power allowances between outdoor and indoor areas shall not be permitted. 

(c) Calculation of actual lighting power. The wattage of outdoor luminaires 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 t he 
genera l hardscape lighting allowance determined in accordance with Section 140.7(d)l, and the sum of t he 
additional lighting power allowance for specific applications determined in accordance with Section 140.7(d)2. 

SECTION 140. 7 - PRESCRIPTIVE REQUIREMENTS FOR OUTDOOR LIGHTING 
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SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 

Nonresidential and hotel/motel buildings shall comply wit h t he applicable requirements of Sections 130.2(a) 
t hrough 130.2(c). 

(a) Reserved. 

(b) luminaire shielding requirements. All outdoor luminaires of 6,200 init ial lu minaire lumens or greater shall 
comply with backlight, upl ight and glare (BUG) in accordance wit h ANSI/IES TM-l S-20, Annex A req uirements 
in accordance wit h Title 24, Part 11, Section 5.106.8. 

Exception 1 to Section 130.Z(b): Signs. 

Exception 2 to Section 130.2(b): light ing for building facades, public monuments, public art, sta tues and 
vert ical surfaces of bridges. 

Exception 3 to Section 130.Z(b): Light ing not permitted by a health or life safety statute, ordinance or 
regulation to be a cutoff luminaire. 

Exception 4 to Section 130.Z(b): Temporary outdoor lighting. 

Exception S to Section 130.Z(b): Replacement of existing pole mounted luminaires in hardsca pe areas meeting 
all of the following conditions: 

A. Where the existing luminaire does not meet the luminaire BUG requ irements in Section 130.2(b); and 

B. Spacing between existing poles is greater than 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.Z(b): Luminaires that illuminate the public right of way including publ icly
maintained or uti lity-maintained roadways, sidewalks and bikeways. 

Exception 7 to Section 130.2(b): Outdoor lighting attached to a hotel/motel bu ilding and separately contro lled 
from the inside of a guest room. 

(c) Controls for outdoor lighting. Outdoor lighting shall be independently controlled from other electrica l loads, 
and the contro ls fo r outdoor lighting shall meet the following functional requ irements: 

Exception 1 to Section 130.Z(c) : Outdoor lighting not permitted by a health or life safety statute, ordinance or 
regu lation to be turned OFF or reduced. 

Exception 2 to Section 130.Z(c) : Lighting in tunnels required to be illuminated 24 hours per day and 365 days per 
year. 

1. Daylight availabi lity. All insta lled outdoor lighting shall be controlled by a photo control, astronomical 
t ime-switch cont rol, or other cont rol capable of automatically shutting OFF t he outdoor lighting when 
daylight is available. 

2. Automatic scheduling controls. 

A. Automatic scheduling contro ls shall be installed for all outdoor lighting. Automatic scheduling contro ls 
may be installed in combination with motion sensing controls or other outdoor light ing cont rols. 

B. Automatic scheduling contro ls shall be capable of reducing the outdoor light ing power by at least 50 
percent and no more than 90 percent, and separately capable of turn ing 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 implementing outdoor lighting zones to show compliance with Section 140.7 of 
Title 24, Ca lifornia Code of Regulations, Pa rt 6. 

(a) Lighting Zones. Exterior light ing allowances in Cal ifornia vary by Lighting Zones (LZ). 

(b) Lighting Zone Characteristics. TABLE 10-114-A specifies the relative ambient illumination level and the 
st atewide default location for each lighting zone. 

(c) Amending the Lighting Zone Designation. A local j urisdict ion may officially adopt changes to the light ing zone 
designation of an area by fo llowing a public process t hat allows for formal public not ification, review, and 
comment about the proposed change. The local jurisdiction may determine areas where Lighting Zone 4 is 
applicab le and may increase or decrease the lighting zones for areas t hat are in State Default Ligh ting Zones 1, 
2 and 3, as specified in TABLE 10-114-A. 

JSJ ,aA'UMili&iaM •1a1ifi&alia.-, A11uuulalil Qwlslaar lai9._lililg lalil& r.ta,i11Aalia11 Leeal jYriselietieAs 1n 1Ae aetopt 
ci1aAges te ti1e State ()efa1c1lt LightiAg ZeAes sl1all Aetify ti1e CemmissieA b'f rire~iEl iAg the fe llewiAg materials t e 

the ~11ee1c1tiYe 9ireeter: 

1. A Eletaileel s13eei/:icatian afthe ba1,mElaries afti1e aela13tea bighting Zanes, caAsistiAg afthe cattntv name, 
the eit~· name if aA'f, t i1e ziri eeEle(s) ef the reEles ignateEI areas, an El a Eleseri ritien ef ti1e ri hysiea l 
130t1Aaaries within each ~if3 ease; 

~- A Eleseri13tiaA sf the pttbl ie 13raeess O~at was canEl1c1cteEI iA aEla13tiAg the Ligi;tiAg ZaAe el1anges, aAEI 

3. AA e11ri lanatieA ef hew ti1e aEleriteEI Lighting Zene ehanges are eensistent wit i1 ti1e srieeificatiens ef 
Seetien 1Q 11 4. 

(e) n1e CammissiaA si1a ll i1ai;e ti1e atttAarit~· ta net allsw Ligi1ting ZsAe ehaAges wlati ei1 tRe CsmmissisA f:iAas ts ee 
iAEBASistent with the SflCCifieatiOAS of Se61iian lQ 114 

/ 0-//4 - DETERMINATION 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 Ambi@nt State wide Default location Moving Up to Higher Zones Moving Down to Lower 

Illumination Zones 

LZ0 Very Low Undeveloped areas of Undeveloped areas of govern ment Not applicable 
government designated parks, designated parks, recreation areas, 
recrea tion areas, and wi ldlife and wildlife preserves can be 

preserves. designated as LZ.1 or LZ2 if they are 
contained within such a zone. 

LZl Low Rural areas as defined by; the Developed portion of a Not applicable. 
2010 U.S. Census. These areas government designated park, 
include: single or dual family recreation area, or wildlife 
residential areas earks and preserve, can be designated as LZ2 
acricultural zone districts or LZ3 if they are contained within 

~eveloped portion of such a zone. 
government designated parks, Retail stores located in a 
recreation areas, and wi ld life residential neighborhood, and 

preserves. Those that are wholly rural town centers, as defined b~ 
contained within 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 Ql2~Cllt~~ ~lil r iag hQ!J r~ Qf ~a[~D!i:l~~-

of that lighting zone. 

LZ2 Moderate ~Urban clusters as Special distr icts within a defau lt Special districts eA8 
defined by the 2010 U.S. Census. LZ2 zone may be designated as LZ3 ~e e ~Fl e ~ aesi~~ct~et1 

The following building !J:E:!es or LZ4 by a local jurisdiction . pa,1'5 WilhiA a elefaall 

ma~ oq;ur here: multifamily Examples include special ~ ay_be 

housing 1 mixed use residential commercial dist ricts or area.s with designated as LZl by 

neighborhoods, religious spe<:ia l security considerations the local jurisdiction. 

facilit ies schools and light located within a ,wal.mlxed-use ieF le E!F Ill i,1~IAa&leA 

commercial business districts or residentlal area or city center. ~lthout any 

industrial zoning districts. size limits. 

LZ3 Moderately High Urban areas, as defined by the Special distr icts within a default Special district.s aAG 
2010 U.S. Census. L23 may be designated as a l24 by 88 @FAFfHiH~I Hesl91-1aue1 

The follow ing building \ypes loca l jurisdict ion for high intensity J!!I Fhs ithiR a Beiawlt 

may: occur here: high intensity: nighttime use, such as ~ ay be 

commercia l corrldors1 
entertainment or commercial designated as LZl or 

entertainment cente rs and districts or areas with special LZ2 by the local 

heav~ industr ial or security considerations requiring jurisdiction, without 

manufacturing zone districts. very high light levels. any size limi ts. 

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-/ /4 - DETERMINATION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES FOR USE 
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APPENDIX F: IESNA TABLE 26.5, LIGHT TRESPASS 
 

  

Table 26.5 I Recommended Ught 
'Trespass. mu111 inance Limits 

Lighting Zone 

LZ4 

LZ3 

LZ2 

LZl 

LZO 

Limit in I 1n"' 

Pre-curfew Post-curfew 

15 6 

s l 

3 1 

1 0 

0.1 0 

a~ aximum initial illu millilance on a pl!ane 

per pendicu'lar o .. he rine of s1igh • to the 

luminairels}. Plane loca ed at observer positiolil 

where ltght trespass is urnfer review~ [7] 
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APPENDIX H:  LIGHT TRESPASS ILLUMINANCE CALCULATION DATA 

Project exterior lighting illuminance data presented below is derived from the lighting illuminance calculations 

prepared as per the methods described in Section 9 above.   Illuminance 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 
405 
395 
385 
375 
365 
355 
345 
335 
325 
315 
305 
295 
285 
275 
265 
255 
245 
235 

g 225 
215 -ro 
205 u 

't 195 (I) 

> 185 
175 
165 
155 
145 
135 
125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 15 25 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 
0.00 0 .00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.10 

45 55 65 75 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 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 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 

85 95 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .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 
0.10 0 .10 
0 .10 0.10 
0.10 0 .10 
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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 
0.10 
0 .10 
0 .10 
0 .10 
0.10 
0 .10 
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VP-N1 
Phase 1 - 4 

Horizontal (ft) 115 
405 0.00 
395 0.00 
385 0.00 
375 0.00 
365 0.00 
355 0.00 
345 0.00 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.00 -., 
205 0.00 u 

't 195 0.00 QI 
> 185 0.00 

175 0.00 
165 0.00 
155 0.00 
145 0.00 
135 0.00 
125 0.00 
115 0.00 
105 0.00 
95 0.00 
85 0.00 
75 0.00 
65 0.00 
55 0.10 
45 0.10 
35 0.10 
25 0.10 
15 0.10 
5 0.10 

125 135 145 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 

155 165 175 185 
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 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
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 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 

195 205 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0.00 
0 .00 0 .00 
0.00 0 .00 
0 .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 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 0 .10 
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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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 
0.00 
0.00 
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 
0.10 
0.10 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 225 
405 0.00 
395 0.00 
385 0.00 
375 0.00 
365 0.00 
355 0.00 
345 0.00 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.00 -., 
205 0.00 u 

't 195 0.00 QI 
> 185 0.00 

175 0.00 
165 0.00 
155 0.00 
145 0.00 
135 0.00 
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 0.10 
5 0.10 

235 245 255 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
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 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
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 0.20 0.20 
0 .20 0.20 0.20 

265 275 285 295 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
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 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 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 0.20 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 

305 315 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 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 .10 
0.10 0 .10 
0 .10 0.10 
0.10 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 .20 
0.20 0 .20 
0 .20 0 .20 
0.20 0 .20 
0 .20 0.20 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

325 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
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 
0.10 
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 
0.00 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 335 
405 0.00 
395 0.00 
385 0.00 
375 0.00 
365 0.00 
355 0.00 
345 0.00 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.00 -., 
205 0.00 u 

't 195 0.00 QI 
> 185 0.00 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 0.10 
105 0.10 
95 0.10 
85 0.10 
75 0.20 
65 0.20 
55 0.20 
45 0.20 
35 0.20 
25 0.20 
15 0.20 
5 0.00 

345 355 365 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
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 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 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 0.20 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 
0.00 0.00 0.00 

375 385 395 405 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
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 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 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 0.20 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 
0.20 0.20 0.20 0.30 
0.20 0.30 0.30 0.30 
0.00 0.00 0.00 0.00 

415 425 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .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 .10 
0 .10 0 .10 
0.10 0 .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 
0.20 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 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

435 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0 .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 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0.10 
0 .10 
0 .20 
0 .20 
0.20 
0 .20 
0.20 
0.30 
0 .30 
0.30 
0.00 
0.00 



 

 

 

UK120_Peninsula_Lighting Study_2024-12-20.docx December 20, 2024 page  69             

 

VP-N1 
Phase 1 - 4 

Horizontal (ft) 445 
405 0.00 
395 0.00 
385 0.00 
375 0.00 
365 0.00 
355 0.00 
345 0.00 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.00 -., 
205 0.00 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 0.10 
105 0.10 
95 0.20 
85 0.20 
75 0.20 
65 0.20 
55 0.20 
45 0.30 
35 0.30 
25 0.30 
15 0.00 
5 0.00 

455 465 475 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 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 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.20 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 
0.30 0.30 0.30 
0.30 0.30 0.30 
0 .30 0.30 0.30 
0.00 0.00 0.00 
0.00 0.00 0.00 

485 495 505 515 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 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 0.20 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 
0.30 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

525 535 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
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 .10 0 .10 
0.10 0 .10 
0 .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 .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 .30 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

545 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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 
0.10 
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 
0.30 
0 .30 
0.00 
0.00 
0.00 
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VP-N1 
Phase 1 - 4 

Horizontal (ft) 555 
405 0.10 
395 0.00 
385 0.00 
375 0.00 
365 0.00 
355 0.00 
345 0.00 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.10 -., 
205 0.10 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 0.10 
105 0.20 
95 0.20 
85 0.20 
75 0.20 
65 0.20 
55 0.20 
45 0.30 
35 0.30 
25 0.00 
15 0.00 
5 0.00 

565 575 585 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.00 0.10 0.10 
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 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .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 
0.20 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 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

595 605 615 625 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 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 0.20 
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 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

635 645 
0.10 0 .10 
0 .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 .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 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .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 
0.20 0 .20 
0 .20 0 .20 
0.20 0 .20 
0.20 0 .20 
0 .20 0 .20 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

655 
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 
0.10 
0.10 
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 
0.20 
0.20 
0 .00 
0.00 
0.00 
0.00 
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VP-N1 
Phase 1 - 4 

Horizontal (ft) 665 
405 0.10 
395 0.10 
385 0.10 
375 0.10 
365 0.10 
355 0.10 
345 0.10 
335 0.10 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.10 -., 
205 0.10 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 0.10 
105 0.10 
95 0.10 
85 0.20 
75 0.20 
65 0.20 
55 0.20 
45 0.20 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

675 685 695 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .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 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 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 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 .20 0.20 0.20 
0 .20 0.20 0.20 
0.20 0.20 0.20 
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 

705 715 725 735 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

745 755 
0.10 0 .10 
0 .10 0.10 
0.10 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 
0.00 0 .00 
0 .00 0.00 
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 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 0 .10 
0.10 0 .10 
0.10 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 

FRANCIS 
KR AHE 
& ASSOCIATES 

765 
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 .10 
0.10 
0.10 
0 .10 
0.10 
0.10 
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 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 775 
405 0.10 
395 0.10 
385 0.10 
375 0.10 
365 0.10 
355 0.10 
345 0.10 
335 0.10 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.10 
215 0.10 -., 
205 0.10 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
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 0.00 
45 0.00 
35 0.00 
25 0.00 
15 0.00 
5 0.00 

785 795 805 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .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 .00 0.00 0.00 
0.00 0.00 0.00 
0.00 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 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0.00 0.00 0.00 

815 825 835 845 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
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 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
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 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

855 865 
0.10 0 .10 
0 .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 .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 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 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 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

875 
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 .10 
0.10 
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 
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VP-N1 
Phase 1 - 4 

Hori zontal (ft) 885 
405 0.10 
395 0.10 
385 0.10 
375 0.10 
365 0.10 
355 0.10 
345 0.10 
335 0.00 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.10 -., 
205 0.10 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 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 

895 
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 
0.10 
0.10 
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 

905 915 925 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 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 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

935 
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 
0.10 
0.10 
0.10 
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 

945 
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. 10 
0.10 
0.10 
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 

FRANCIS 
KR AHE 
& ASSOCIATES 
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VP-Wl 
Phase 1 - 4 

Horizontal (ft) 
295 
285 
275 
265 
255 
245 
235 
225 
215 
205 
195 
185 
175 

g 165 
- 155 ro u 
·-e 145 
(l) 135 > 

125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 15 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 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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 45 55 65 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.00 0.10 0 .10 0.10 
0.00 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 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

75 85 
0.10 0 .10 
0.10 0.10 
0.10 0.10 
0.10 0 .10 
0.10 0.10 
0.00 0 .10 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 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 
0.10 
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 

FRANCIS 
KR AHE 
& ASSOCIATES 

105 
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 
0.00 
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VP-Wl 
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 ro u 
·-e 145 0.00 
(l) 135 0.00 > 

125 0.00 
115 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 

125 135 145 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 

155 165 175 185 
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 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.00 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 .10 0.10 
0.10 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 
0.00 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 

195 205 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0 .10 0. 10 
0.10 0.10 
0 .10 0.10 
0.10 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 .10 0.10 
0.10 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 
0.00 0.00 
0.00 0.00 
0 .00 0.00 
0.00 0.00 
0.00 0.00 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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VP-W l 
Phase 1 - 4 

Hori zontal (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 ro u 
·-e 145 0.10 
(l) 135 0.10 > 

125 0.10 
115 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 

235 245 255 
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 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0 .00 0.00 0.00 

265 275 285 295 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0. 10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 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 
0.00 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 0.10 0.10 
0.10 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 
0.00 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 

305 315 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .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 .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 0.00 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
0.00 
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 
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VP-Wl 
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 ro u 
·-e 145 0.10 
(l) 135 0.10 > 

125 0.10 
115 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 

345 355 365 
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 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.00 0.00 0.00 

375 385 395 405 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 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 
0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 

415 425 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0 .10 0. 10 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0 .10 0.10 
0 .10 0.10 
0.10 0.10 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .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 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
0.00 
0.00 
0.00 
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VP-Wl 
Phase 1 - 4 

Horizontal (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 ro u 
·-e 145 0.10 
(l) 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 

455 465 475 
0.20 0.20 0.20 
0.20 0.20 0.20 
0.20 0.20 0.20 
0.10 0.20 0.20 
0.10 0.10 0.20 
0 .10 0.10 0.20 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0,10 0.10 0.10 
0.10 0.10 0.10 
0,10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
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 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 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 

485 495 505 515 
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 
0.10 0 .10 0.20 0.20 
0.10 0 .10 0.10 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 0.20 0.20 
0.10 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 
0.10 0 .20 0.20 0.20 
0.20 0 .20 0.20 0.20 
0.20 0 .20 0 .20 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 

525 535 
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 .10 0.10 
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 
0,10 0,10 

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 .00 0.00 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.10 
0.10 
0.10 
0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.20 
0.20 
0.20 
0.20 
0.30 
0.20 
0.00 
0.00 
0.00 
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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 ro u 
·-e 145 0.20 
(l) 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 

565 575 585 
0.30 0.30 0.50 
0,30 0.30 0.50 
0,30 0.30 0.50 
0 .30 0.30 0.50 
0,20 0.30 0.40 
0 .20 0.30 0.40 
0 .20 0.20 0.40 
0,20 0,20 0.40 
0.20 0.20 0.40 
0 .20 0.20 0.40 
0 ,20 0.20 0.30 
0,20 0.20 0.30 
0 .20 0.20 0.30 
0,20 0,20 0.30 
0,20 0.20 0.30 
0.20 0.20 0.30 
0 ,20 0.20 0.30 
0.20 0.20 0.30 
0 .20 0.20 0.40 
0,20 0.20 0.20 
0.20 0.20 0.30 
0.20 0.20 0.30 
0.20 0.20 0.40 
0,20 0.20 0.40 
0.30 0.40 0.60 
0 .20 0.30 0.30 
0 ,20 0.10 0.20 
0.00 0.00 0.00 
0 .00 0.00 0.00 
0 ,00 0.00 0.00 

595 605 615 625 
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 0.30 
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 .20 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 
0.40 0 .30 0 .40 0.40 
0.20 0 .20 0 .30 0.30 
0.30 0 .30 0.30 0.30 
0.30 0 .40 0.40 0.30 
0.40 0 .40 0.40 0.40 
0.40 0 .40 0.50 0.50 
0.60 0 .60 0.50 0.50 
0.30 0 .20 0 .20 0.30 
0.20 0 .20 0 ,10 0.10 
0.00 0 .00 0 ,00 0.00 
0.00 0 .10 0 .00 0.00 
0.00 0 .00 0,00 0.00 

635 645 
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 .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 .30 0.30 
0.30 0.30 
0 .30 0,30 
0 .40 0.40 
0 .50 0.50 
0 .50 0.50 
0 .30 0.30 
0 ,10 0.10 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

655 
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 
0.30 
0.30 
0.30 
0.30 
0.30 
0.40 
0.50 
0.40 
0.30 
0.10 
0.00 
0.00 
0.00 
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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 ro u 
·-e 145 0.30 
(l) 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 

675 685 695 
0.50 0.50 0.40 
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 .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 .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 0.40 0.40 
0.40 0.40 0.40 
0.40 0.40 0.40 
0 .30 0.30 0.30 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.00 0.00 
0 .00 0.00 0.00 

705 715 725 735 
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 
0.20 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 
0.30 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 
0.30 0 .30 0 .30 0.30 
0.40 0 .40 0.40 0.30 
0.40 0 .40 0 .30 0.30 
0.40 0 .40 0.30 0.30 
0.30 0 .30 0 .30 0.30 
0.10 0 .10 0.20 0.20 
0.10 0 .10 0 .10 0.10 
0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 

745 755 
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 .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 .20 0.20 
0 .30 0.20 
0 .30 0.30 
0 .40 0.40 
0 .30 0.30 
0 .30 0.40 
0 .20 0.20 
0 .10 0.10 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

765 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.30 
0.30 
0.30 
0.30 
0.30 
0.20 
0.20 
0.20 
0.20 
0.20 
0.30 
0.30 
0.30 
0.20 
0.20 
0.30 
0.40 
0.30 
0.30 
0.20 
0.10 
0.00 
0.00 
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VP-Wl 
Phase 1 - 4 

Horizontal (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 ro u 
·-e 145 0.20 
(l) 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 

785 795 805 
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 0.20 
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 
0.30 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 
0.30 0.30 0.30 
0.40 0.40 0.30 
0.30 0.30 0.30 
0 .20 0.20 0.20 
0.10 0.10 0.10 
0 .00 0.00 0.00 
0.00 0.00 0.00 

815 825 835 845 
0.40 0 .40 0 .30 0.30 
0.40 0 .40 0.30 0.30 
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 0.20 
0.30 0.30 0.20 0.20 
0.30 0 .30 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 
0.20 0 .20 0.20 0.20 
0.30 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 
0.30 0 .30 0.20 0.20 
0.30 0.30 0.20 0.20 
0.30 0 .30 0 .30 0.30 
0.20 0 .20 0.20 0.20 
0.10 0 .10 0 .10 0.10 
0.00 0 .00 0 .00 0.00 
0.00 0 .00 0.00 0.00 

855 865 
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 0.10 
0.10 0.10 
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 .20 0.20 
0.20 0.20 
0.10 0.20 
0 .10 0.10 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

875 
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 
0.10 
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 
0.00 
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VP-Wl 
Phase 1 - 4 

Horizontal (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 ro u 
·-e 145 0.10 
(l) 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 

895 905 915 
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 
0.10 0.10 0.10 
0,10 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 
0.20 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 0.10 0.20 
0 .10 0.10 0.10 
0.00 0,00 0.00 

925 935 945 955 
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 0.10 0.10 
0.10 0 .10 0 ,10 0.10 
0.10 0 .10 0,10 0.10 
0.10 0 .10 0 ,10 0.10 
0.10 0 .10 0,10 0.10 
0.10 0 .10 0.10 0.10 
0.10 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 
0.20 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 .20 0.20 0.20 
0.20 0 .20 0.20 0.20 
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 0.00 0.10 

965 975 
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 0.10 
0.10 0.10 
0 .10 0.10 
0,10 0,10 

0 .10 0,10 

0 .10 0.10 
0.10 0.10 
0.10 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 0.20 
0.20 0.20 
0.20 0.20 
0 .30 0.10 
0,10 0,10 

0.10 0,10 

0 .10 0.10 
0.10 0,10 

FRANCIS 
KR AHE 
& ASSOCIATES 

985 
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 
0.10 
0.10 
0.10 
0.10 
0.20 
0.20 
0.20 
0.10 
0.10 
0.10 
0.10 
0.10 
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VP-W l 
Phase 1 - 4 

Hori zontal (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 ro u 
·-e 145 0.10 
(l) 135 0.10 > 

125 0.10 
115 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 1015 1025 
0.20 0.10 0.10 
0.20 0.10 0.10 
0 .10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0. 10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 0.10 
0.10 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 
0.20 0.20 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 0.10 0.10 

1035 1045 1055 1065 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0. 10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0. 10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0. 10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 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 
0.20 0 .20 0 .20 0.10 
0.10 0 .00 0 .00 0.00 
0.10 0 .10 0 .10 0.00 

1075 1085 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0. 10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0. 10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .10 0.10 
0 .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 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
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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 ro u 
·-e 145 0.10 
(l) 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 1125 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 0.10 0.10 
0 .10 0.10 0.10 
0. 10 0.10 0.10 
0.10 0.10 0.10 
0.10 0.10 0.10 
0 .10 0.10 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 
0.10 0.00 0.00 
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 .00 0.00 0.00 
0 .00 0.10 0.10 

1145 1155 1165 1175 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0. 10 0 .10 0.10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0. 10 0 .10 0 .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 .00 0.00 
0.00 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 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0.10 0 .10 0 .10 0.10 
0. 10 0 .10 0 .10 0.10 
0.10 0 .10 0.10 0.10 
0.10 0 .10 0 .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 
0.10 0 .10 0.00 0.00 

1185 1195 
0.10 0.10 
0 .10 0.10 
0.10 0.10 
0 .10 0.10 
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 0.00 
0 .00 0.00 
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 0.10 
0 .10 0.10 
0 .10 0.10 
0 .00 0.00 
0 .00 0.00 
0 .00 0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

1205 
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 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
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VP-N1 
Phase 5 & 6 

Horizontal (ft) 
405 
395 
385 
375 
365 
355 
345 
335 
325 
315 
305 
295 
285 
275 
265 
255 
245 
235 

g 225 
215 -., 
205 u 

't 195 QI 
> 185 

175 
165 
155 
145 
135 
125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 15 25 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 
0.00 0 .00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0 .00 0 .00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0 .00 0.00 0.00 
0.00 0.00 0.00 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 

45 55 65 75 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 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 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 

85 95 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .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 
0.10 0 .10 
0 .10 0. 10 
0.10 0 .10 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.10 
0.10 
0 .10 
0.10 
0.10 
0.10 
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VP-N1 
Phase 5 & 6 

Horizontal (ft) 115 125 135 145 
405 0.00 0 .00 0.00 0.00 
395 0.00 0 .00 0.00 0.00 
385 0.00 0.00 0.00 0.00 
375 0.00 0.00 0.00 0.00 
365 0.00 0.00 0.00 0.00 
355 0.00 0.00 0.00 0.00 
345 0.00 0 .00 0.00 0.00 
335 0.00 0 .00 0.00 0.00 
325 0.00 0 .00 0.00 0.00 
315 0.00 0 .00 0.00 0.00 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.00 0 .00 0.00 0.00 
215 0.00 0.00 0.00 0.00 -., 
205 0.00 0 .00 0.00 0.00 u 

't 195 0.00 0 .00 0.00 0.00 QI 
> 185 0.00 0.00 0.00 0.00 

175 0.00 0 .00 0.00 0.00 
165 0.00 0 .00 0.00 0.00 
155 0.00 0.00 0.00 0.00 
145 0.00 0 .00 0.00 0.00 
135 0.00 0.00 0.00 0.00 
125 0.00 0.00 0.00 0.00 
115 0.00 0.00 0.00 0.00 
105 0.00 0.00 0.00 0.00 
95 0.00 0.00 0.00 0.00 
85 0.00 0 .00 0.00 0.10 
75 0.00 0 .00 0.10 0.10 
65 0.10 0 .10 0.10 0.10 
55 0.10 0.10 0.10 0.10 
45 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0.10 
25 0.10 0 .10 0.10 0.10 
15 0.10 0 .10 0.10 0.10 
5 0.10 0.10 0.10 0.10 

155 165 175 185 
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 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 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 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 

195 205 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .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 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0.10 0.10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0. 10 
0.10 0 .10 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
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 
0.10 
0.10 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 225 235 245 255 
405 0.00 0 .00 0.00 0.00 
395 0.00 0 .00 0.00 0.00 
385 0.00 0.00 0.00 0.00 
375 0.00 0.00 0.00 0.00 
365 0.00 0.00 0.00 0.00 
355 0.00 0.00 0.00 0.00 
345 0.00 0 .00 0.00 0.00 
335 0.00 0 .00 0.00 0.00 
325 0.00 0 .00 0.00 0.00 
315 0.00 0 .00 0.00 0.00 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.00 0 .00 0.00 0.00 
215 0.00 0.00 0.00 0.00 -., 
205 0.00 0 .00 0.00 0.00 u 

't 195 0.00 0 .00 0.00 0.00 QI 
> 185 0.00 0.00 0.00 0.00 

175 0.00 0 .00 0.00 0.00 
165 0.00 0 .00 0.00 0.00 
155 0.00 0.00 0.00 0.00 
145 0.00 0 .00 0.10 0.10 
135 0.00 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0.10 
85 0.10 0 .10 0.10 0.10 
75 0.10 0 .10 0.10 0.10 
65 0.10 0 .10 0.10 0.10 
55 0.10 0.10 0.10 0.10 
45 0.10 0.10 0.10 0.10 
35 0.10 0.10 0.10 0.10 
25 0.10 0 .10 0.10 0.20 
15 0.10 0 .10 0.20 0.20 
5 0.10 0 .20 0.20 0.20 

265 275 285 295 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
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 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 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 0.20 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 

305 315 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0.00 
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 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 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 .20 
0.20 0 .20 
0 .20 0 .20 
0.20 0 .20 
0 .20 0.20 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

325 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
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 
0.10 
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 
0.00 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 335 345 355 365 
405 0.00 0 .00 0.00 0.00 
395 0.00 0 .00 0.00 0.00 
385 0.00 0.00 0.00 0.00 
375 0.00 0.00 0.00 0.00 
365 0.00 0.00 0.00 0.00 
355 0.00 0.00 0.00 0.00 
345 0.00 0 .00 0.00 0.00 
335 0.00 0 .00 0.00 0.00 
325 0.00 0 .00 0.00 0.00 
315 0.00 0 .00 0.00 0.00 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.00 0 .00 0.00 0.00 
215 0.00 0.00 0.00 0.00 -., 
205 0.00 0 .00 0.00 0.00 u 

't 195 0.00 0 .00 0.00 0.00 QI 
> 185 0.00 0.00 0.10 0.10 

175 0.10 0 .10 0.10 0.10 
165 0.10 0 .10 0.10 0.10 
155 0.10 0.10 0.10 0.10 
145 0.10 0 .10 0.10 0.10 
135 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0.10 
85 0.10 0 .10 0.20 0.20 
75 0.20 0 .20 0.20 0.20 
65 0.20 0 .20 0.20 0.20 
55 0.20 0.20 0.20 0.20 
45 0.20 0 .20 0.20 0.20 
35 0.20 0.20 0.20 0.20 
25 0.20 0 .20 0.20 0.20 
15 0.20 0.20 0.20 0.30 
5 0.00 0.00 0.00 0.00 

375 385 395 405 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 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 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 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 0.20 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 
0.20 0.20 0.20 0.30 
0.20 0.30 0.30 0.30 
0.00 0.00 0.00 0.00 

415 425 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .00 0 .00 
0.00 0 .00 
0 .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 .10 
0 .10 0 .10 
0.10 0 .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 
0.20 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 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

435 
0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0 .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 
0.10 
0 .10 
0.10 
0 .10 
0 .10 
0.10 
0 .10 
0 .20 
0 .20 
0.20 
0 .20 
0.20 
0.30 
0 .30 
0.30 
0.00 
0.00 
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VP-N1 
Phase 5 & 6 

Horizontal (ft) 445 455 465 475 
405 0.00 0 .00 0.00 0.00 
395 0.00 0.00 0.00 0.00 
385 0.00 0.00 0.00 0.00 
375 0.00 0.00 0.00 0.00 
365 0.00 0.00 0.00 0.00 
355 0.00 0.00 0.00 0.00 
345 0.00 0 .00 0.00 0.00 
335 0.00 0.00 0.00 0.00 
325 0.00 0.00 0.00 0.00 
315 0.00 0.00 0.00 0.00 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.00 0 .00 0.00 0.00 
215 0.00 0.00 0.00 0.00 -., 
205 0.10 0.10 0.10 0.10 u 

't 195 0.10 0.10 0.10 0.10 QI 
> 185 0.10 0.10 0.10 0.10 

175 0.10 0.10 0.10 0.10 
165 0.10 0 .10 0.10 0.10 
155 0.10 0.10 0.10 0.10 
145 0.10 0.10 0.10 0.10 
135 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.10 0.10 0.10 0.10 
105 0.10 0.20 0.20 0.20 
95 0.20 0.20 0.20 0.20 
85 0.20 0 .20 0.20 0.20 
75 0.20 0.20 0.20 0.20 
65 0.20 0 .30 0.30 0.30 
55 0.20 0.20 0.20 0.30 
45 0.30 0 .30 0.30 0.30 
35 0.30 0.30 0.30 0.30 
25 0.30 0 .30 0.30 0.30 
15 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 

485 495 505 515 
0.00 0.00 0. 10 0.10 
0.00 0.00 0.00 0.10 
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 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 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 0.20 
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 
0.30 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

525 535 
0.10 0 .10 
0 .10 0.10 
0.10 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 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 
0 .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 .10 
0 .10 0 .10 
0.10 0 .10 
0 .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 .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 .30 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

545 
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 .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 
0.20 
0.20 
0 .20 
0.20 
0.30 
0 .30 
0.00 
0.00 
0.00 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 555 565 575 585 
405 0.10 0 .10 0.10 0.10 
395 0.10 0.10 0.10 0.10 
385 0.10 0 .10 0.10 0.10 
375 0.10 0.10 0.10 0.10 
365 0.10 0 .10 0.10 0.10 
355 0.00 0.10 0.10 0.10 
345 0.00 0 .00 0.00 0.10 
335 0.00 0 .00 0.00 0.00 
325 0.00 0 .00 0.00 0.00 
315 0.00 0 .00 0.00 0.00 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.10 0 .10 0.10 0.10 
215 0.10 0.10 0.10 0.10 -., 
205 0.10 0.10 0.10 0.10 u 

't 195 0.10 0.10 0.10 0.10 QI 
> 185 0.10 0.10 0.10 0.10 

175 0.10 0 .10 0.10 0.10 
165 0.10 0 .10 0.10 0.10 
155 0.10 0.10 0.10 0.10 
145 0.10 0 .10 0.10 0.10 
135 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.20 0.10 0.10 0.10 
105 0.20 0.20 0.20 0.20 
95 0.20 0.20 0.20 0.20 
85 0.20 0 .20 0.20 0.20 
75 0.20 0 .20 0.20 0.20 
65 0.20 0 .20 0.20 0.20 
55 0.20 0.20 0.20 0.20 
45 0.30 0 .30 0.30 0.30 
35 0.30 0.20 0.20 0.20 
25 0.00 0 .00 0.00 0.00 
15 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 

595 605 615 625 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 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 
0.00 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 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 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 0.20 
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 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

635 645 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .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 .00 0.00 
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 .10 
0.10 0 .10 
0 .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 
0.20 0 .20 
0 .20 0 .20 
0.20 0 .20 
0.20 0 .20 
0 .20 0 .20 
0 .00 0 .00 
0.00 0 .00 
0 .00 0.00 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

655 
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 .10 
0.10 
0.10 
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 
0.20 
0.20 
0 .00 
0.00 
0.00 
0.00 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 665 675 685 695 
405 0.10 0 .10 0.10 0.10 
395 0.10 0.10 0.10 0.10 
385 0.10 0 .10 0.10 0.10 
375 0.10 0.10 0.10 0.10 
365 0.10 0 .10 0.10 0.10 
355 0.10 0.10 0.10 0.10 
345 0.10 0 .10 0.10 0.10 
335 0.10 0.10 0.10 0.10 
325 0.10 0 .10 0.10 0.10 
315 0.10 0.10 0.10 0.10 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.10 0 .10 0.10 0.10 
215 0.10 0.10 0.10 0.10 -., 
205 0.10 0.10 0.10 0.10 u 

't 195 0.10 0.10 0.10 0.10 QI 
> 185 0.10 0.10 0.10 0.10 

175 0.10 0 .10 0.10 0.10 
165 0.10 0 .10 0.10 0.10 
155 0.10 0.10 0.10 0.10 
145 0.10 0 .10 0.10 0.10 
135 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0.10 
85 0.20 0 .20 0.10 0.10 
75 0.20 0 .20 0.20 0.20 
65 0.20 0 .20 0.20 0.20 
55 0.20 0.20 0.20 0.20 
45 0.20 0 .20 0.00 0.00 
35 0.00 0.00 0.00 0.00 
25 0.00 0 .00 0.00 0.00 
15 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 

705 715 725 735 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

745 755 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 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 
0.00 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 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 0 .10 
0.10 0 .10 
0.10 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 

FRANCIS 
KR AHE 
& ASSOCIATES 

765 
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 .10 
0.10 
0.10 
0 .10 
0.10 
0.10 
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 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 775 785 795 805 
405 0.10 0 .10 0.10 0.10 
395 0.10 0.10 0.10 0.10 
385 0.10 0 .10 0.10 0.10 
375 0.10 0.10 0.10 0.10 
365 0.10 0 .10 0.10 0.10 
355 0.10 0.10 0.10 0.10 
345 0.10 0 .10 0.10 0.10 
335 0.10 0.10 0.10 0.10 
325 0.10 0 .10 0.10 0.10 
315 0.10 0.10 0.10 0.10 
305 0.00 0 .00 0.00 0.00 
295 0.00 0.00 0.00 0.00 
285 0.00 0 .00 0.00 0.00 
275 0.00 0.00 0.00 0.00 
265 0.00 0.00 0.00 0.00 
255 0.00 0.00 0.00 0.00 
245 0.00 0 .00 0.00 0.00 
235 0.00 0.00 0.00 0.00 

g 225 0.10 0 .10 0.10 0.10 
215 0.10 0.10 0.10 0.10 -., 
205 0.10 0.10 0.10 0.10 u 

't 195 0.10 0.10 0.10 0.10 QI 
> 185 0.10 0.10 0.10 0.10 

175 0.10 0 .10 0.10 0.10 
165 0.10 0 .10 0.10 0.10 
155 0.10 0.10 0.10 0.10 
145 0.10 0 .10 0.10 0.10 
135 0.10 0.10 0.10 0.10 
125 0.10 0.10 0.10 0.10 
115 0.10 0.10 0.10 0.10 
105 0.10 0.10 0.10 0.10 
95 0.10 0.10 0.10 0.10 
85 0.10 0 .10 0.10 0.10 
75 0.10 0 .10 0.10 0.10 
65 0.10 0 .10 0.10 0.10 
55 0.00 0.00 0.00 0.00 
45 0.00 0 .00 0.00 0.00 
35 0.00 0.00 0.00 0.00 
25 0.00 0 .00 0.00 0.00 
15 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 

815 825 835 845 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 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 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 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 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0. 10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
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 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

855 865 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .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 .00 0.00 
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 .10 
0.10 0 .10 
0 .10 0 .10 
0.10 0 .10 
0 .10 0.10 
0.10 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 
0.00 0 .00 

FRANCIS 
KR AHE 
& ASSOCIATES 

875 
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 .10 
0.10 
0.10 
0 .10 
0.10 
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 
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VP-N1 
Phase 5 & 6 

Hori zontal (ft) 885 
405 0.10 
395 0.10 
385 0.10 
375 0.10 
365 0.10 
355 0.10 
345 0.10 
335 0.10 
325 0.00 
315 0.00 
305 0.00 
295 0.00 
285 0.00 
275 0.00 
265 0.00 
255 0.00 
245 0.00 
235 0.00 

g 225 0.00 
215 0.10 -., 
205 0.10 u 

't 195 0.10 QI 
> 185 0.10 

175 0.10 
165 0.10 
155 0.10 
145 0.10 
135 0.10 
125 0.10 
115 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 

895 905 915 925 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0 .10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0 .10 0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0 .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 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0 .10 0.10 0.10 0.10 
0 .10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0 .10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 0.10 0.10 0.10 
0.10 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 
0.00 0.00 0.00 0.00 
0 .00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

935 
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 
0.10 
0.10 
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 

945 
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 
0.10 
0.10 
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 

FRANCIS 
KR AHE 
& ASSOCIATES 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 
295 
285 
275 
265 
255 
245 
235 
225 
215 
205 
195 
185 
175 

g 165 
- 155 ro u 
·-e 145 
(l) 135 > 

125 
115 
105 
95 
85 
75 
65 
55 
45 
35 
25 
15 
5 

5 15 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 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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 45 55 65 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

75 85 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 115 125 135 
295 0.00 0.00 0.00 
285 0.00 0 .00 0.00 
275 0.00 0.00 0.00 
265 0.00 0.00 0.00 
255 0.00 0 .00 0.00 
245 0.00 0 .00 0.00 
235 0.00 0.00 0.00 
225 0.00 0.00 0.00 
215 0.00 0.00 0.00 
205 0.00 0.00 0.00 
195 0.00 0.00 0.00 
185 0.00 0.00 0.00 
175 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 
- 155 0.00 0 .00 0.00 ro u 
·-e 145 0.00 0.00 0.00 
(l) 135 0.00 0.00 0.00 > 

125 0.00 0 .00 0.00 
115 0.00 0.00 0.00 
105 0.00 0.00 0.00 
95 0.00 0.00 0.00 
85 0.00 0.00 0.00 
75 0.00 0.00 0.00 
65 0.00 0.00 0.00 
55 0.00 0.00 0.00 
45 0.00 0.00 0.00 
35 0.00 0 .00 0.00 
25 0.00 0.00 0.00 
15 0.00 0 .00 0.00 
5 0.00 0.00 0.00 

145 155 165 175 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

185 195 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 225 235 245 
295 0.00 0.00 0.00 
285 0.00 0.00 0.00 
275 0.00 0.00 0.00 
265 0.00 0.00 0.00 
255 0.00 0.00 0.00 
245 0.00 0 .00 0.00 
235 0.00 0.00 0.00 
225 0.00 0.00 0.00 
215 0.00 0.00 0.00 
205 0.00 0.00 0.00 
195 0.00 0.00 0.00 
185 0.00 0.00 0.00 
175 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 
- 155 0.00 0.00 0.00 ro u 
·-e 145 0.00 0.00 0.00 
(l) 135 0.00 0.00 0.00 > 

125 0.00 0.00 0.00 
115 0.00 0.00 0.00 
105 0.00 0.00 0.00 
95 0.00 0.00 0.00 
85 0.00 0.00 0.00 
75 0.00 0.00 0.00 
65 0.00 0.00 0.00 
55 0.00 0.00 0.00 
45 0.00 0.00 0.00 
35 0.00 0.00 0.00 
25 0.00 0.00 0.00 
15 0.00 0 .00 0.00 
5 0.00 0.00 0.00 

255 265 275 285 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

295 305 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

325 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 335 345 355 
295 0.00 0.00 0.00 
285 0.00 0.00 0.00 
275 0.00 0.00 0.00 
265 0.00 0.00 0.00 
255 0.00 0.00 0.00 
245 0.00 0 .00 0.00 
235 0.00 0.00 0.00 
225 0.00 0.00 0.00 
215 0.00 0.00 0.00 
205 0.00 0.00 0.00 
195 0.00 0.00 0.00 
185 0.00 0.00 0.00 
175 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 
- 155 0.00 0.00 0.00 ro u 
·-e 145 0.00 0.00 0.00 
(l) 135 0.00 0.00 0.00 > 

125 0.00 0.00 0.00 
115 0.00 0.00 0.00 
105 0.00 0.00 0.00 
95 0.00 0.00 0.00 
85 0.00 0.00 0.00 
75 0.00 0.00 0.00 
65 0.00 0.00 0.10 
55 0.00 0.00 0.00 
45 0.00 0.00 0.00 
35 0.00 0.00 0.00 
25 0.00 0.00 0.00 
15 0.00 0 .00 0.00 
5 0.00 0.00 0.00 

365 375 385 395 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .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 .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 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0.00 
0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

405 415 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .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 
0.10 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 

425 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

435 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 445 455 465 
295 0.10 0.10 0.10 
285 0.10 0.10 0.10 
275 0.00 0 .10 0.10 
265 0.00 0.10 0.10 
255 0.00 0.00 0.10 
245 0.00 0 .00 0.10 
235 0.00 0.00 0.00 
225 0.00 0.00 0.00 
215 0.00 0.00 0.00 
205 0.00 0 .00 0.00 
195 0.00 0.00 0.00 
185 0.00 0.00 0.00 
175 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 
- 155 0.00 0.00 0.00 ro u 
·-e 145 0.00 0.00 0.00 
(l) 135 0.00 0 .10 0.10 > 

125 0.10 0.10 0.10 
115 0.10 0.10 0.10 
105 0.10 0.10 0.10 
95 0.10 0.10 0.10 
85 0.10 0.10 0.10 
75 0.10 0.10 0.10 
65 0.10 0.10 0.10 
55 0.10 0.10 0.10 
45 0.00 0.00 0.00 
35 0.00 0.00 0.00 
25 0.00 0.00 0.00 
15 0.00 0 .00 0.00 
5 0.00 0.00 0.00 

475 485 495 505 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 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 
0.00 0.00 0 .10 0 .10 
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 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
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 0.20 0 .20 0.20 
0.20 0.20 0 .20 0.20 
0.00 0.20 0 .20 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 

515 525 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0.10 0 .10 
0.10 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 
0.00 0 .00 
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 .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 
0.00 0.30 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 

535 
0.10 
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 
0.10 
0.10 
0.20 
0.20 
0.20 
0.20 
0.30 
0.30 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

545 
0.10 
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 
0.10 
0.10 
0.20 
0.20 
0.20 
0.20 
0.30 
0.20 
0.00 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 555 565 575 
295 0.10 0.10 0.10 
285 0.10 0,10 0.10 
275 0.10 0 .10 0.10 
265 0.10 0.10 0.10 
255 0.10 0.10 0.10 
245 0.10 0 .10 0.10 
235 0.10 0.10 0.10 
225 0.10 0.10 0.10 
215 0.10 0.10 0.10 
205 0.10 0 .10 0.10 
195 0.10 0.10 0.10 
185 0.10 0,10 0.10 
175 0.00 0.10 0.10 

g 165 0.10 0,10 0.10 
- 155 0.10 0.10 0.10 ro u 
·-e 145 0.10 0.10 0.10 
(l) 135 0.10 0 ,10 0.10 > 

125 0.10 0,10 0.10 
115 0.10 0.10 0.10 
105 0.10 0.10 0.20 
95 0.20 0.20 0.20 
85 0.20 0.20 0.20 
75 0.20 0.20 0.20 
65 0.20 0.20 0.20 
55 0.20 0.30 0.40 
45 0.30 0.30 0.30 
35 0.20 0 .20 0.10 
25 0.00 0.00 0,00 

15 0.00 0 .00 0.00 
5 0.00 0.00 0,00 

585 595 605 615 
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 0.10 0 .10 0,10 

0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0,10 

0.10 0. 10 0 .10 0 ,10 

0.10 0.10 0 .10 0 ,10 

0.10 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 0.20 
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 0.40 0 .40 0.40 
0.40 0.40 0 .40 0.40 
0.40 0.40 0 .50 0.50 
0.60 0.60 0 .60 0.50 
0.30 0.30 0 .20 0 .20 
0.20 0.20 0 .20 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 

625 635 
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 
0.10 0 .10 
0.10 0,10 

0.10 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 .20 
0.20 0 .20 
0.30 0.30 
0.30 0 .30 
0.40 0.40 
0.50 0.50 
0.50 0.50 
0.30 0 .40 
0.10 0,10 

0.00 0 .00 
0.00 0 .00 
0.00 0 .00 

645 
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 
0.10 
0,10 

0.20 
0.20 
0.20 
0.30 
0.30 
0.40 
0.60 
0.50 
0.40 
0,10 

0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

655 
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 
0.10 
0.10 
0.20 
0.20 
0.20 
0.30 
0.30 
0.40 
0.60 
0.40 
0.40 
0.10 
0.00 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 665 675 685 
295 0.20 0 .20 0.20 
285 0.20 0.20 0.20 
275 0.20 0.20 0.20 
265 0.20 0.20 0.20 
255 0.20 0.20 0.20 
245 0.20 0 .20 0.20 
235 0.20 0 .20 0.20 
225 0.20 0.20 0.20 
215 0.10 0.10 0.20 
205 0.10 0 .10 0.10 
195 0.10 0.10 0.10 
185 0.10 0,10 0.10 
175 0.10 0.10 0.10 

g 165 0.10 0,10 0.10 
- 155 0.10 0.10 0.10 ro u 
·-e 145 0.10 0.10 0.10 
(l) 135 0.10 0 ,10 0.10 > 

125 0.20 0.20 0.20 
115 0.20 0.20 0.20 
105 0.20 0.20 0.20 
95 0.30 0.30 0.30 
85 0.30 0.30 0.30 
75 0.40 0.40 0.40 
65 0.60 0.50 0.40 
55 0.40 0.40 0.40 
45 0.30 0.30 0.30 
35 0.30 0.10 0.10 
25 0.00 0,10 0.10 
15 0.00 0 .10 0.00 
5 0.00 0.00 0,00 

695 705 715 725 
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 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0,10 

0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0 ,10 

0.10 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 0.20 
0.20 0.20 0 .20 0.20 
0.20 0.20 0 .20 0.20 
0.30 0.30 0 .20 0.20 
0.30 0.30 0 .30 0 .30 
0.40 0.40 0 .40 0.40 
0.40 0.40 0 .40 0.40 
0.40 0.40 0 .40 0.30 
0.30 0.30 0 .30 0 .30 
0.10 0.10 0 .10 0.20 
0.10 0.10 0 .10 0 ,10 

0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

735 745 
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 
0.10 0,10 

0.10 0 .10 
0.10 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 .20 
0.20 0.20 
0.30 0 .30 
0.30 0.30 
0.30 0.40 
0.30 0.30 
0.30 0 .30 
0.20 0.20 
0.10 0.10 
0.00 0 .00 
0.00 0 .00 

755 
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 
0,10 
0,10 

0.20 
0.20 
0.20 
0.30 
0.30 
0.40 
0.30 
0.40 
0.20 
0,10 

0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

765 
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 
0.10 
0.10 
0.20 
0.20 
0.20 
0.20 
0.30 
0.40 
0.30 
0.30 
0.20 
0.10 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 775 785 795 
295 0.20 0 .20 0.20 
285 0.20 0.20 0.20 
275 0.20 0.20 0.20 
265 0.20 0.20 0.20 
255 0.20 0.20 0.20 
245 0.20 0 .20 0.20 
235 0.20 0 .20 0.20 
225 0.20 0.20 0.20 
215 0.20 0.20 0.20 
205 0.10 0 .10 0.10 
195 0.10 0.10 0.10 
185 0.10 0,10 0.10 
175 0.10 0.10 0.10 

g 165 0.10 0,10 0.10 
- 155 0.10 0.10 0.10 ro u 
·-e 145 0.10 0.10 0.10 
(l) 135 0.10 0 ,10 0.10 > 

125 0.10 0,10 0.10 
115 0.20 0.20 0.20 
105 0.20 0.20 0.20 
95 0.20 0.20 0.20 
85 0.20 0.20 0.20 
75 0.30 0.30 0.30 
65 0.40 0.30 0.30 
55 0.30 0.40 0.40 
45 0.30 0.30 0.30 
35 0.20 0 .20 0.20 
25 0.10 0,10 0.10 
15 0.00 0 .00 0.00 
5 0.00 0.00 0,00 

805 815 825 835 
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 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0,10 

0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0 ,10 

0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 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 

0.20 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 
0.30 0.30 0 .30 0.20 
0.30 0.30 0 .30 0 .30 
0.20 0.20 0 .20 0.20 
0.10 0.10 0 .10 0 ,10 

0.00 0.00 0 .00 0 .00 
0.00 0.00 0 .00 0.00 

845 855 
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 
0.10 0 .10 
0.10 0,10 

0.10 0 .10 
0.10 0 .10 
0.10 0.10 
0.10 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 

0.20 0 .20 
0.20 0.20 
0.20 0.20 
0.20 0.20 
0.30 0 .20 
0.20 0.20 
0.10 0 .10 
0.00 0 .10 
0.00 0 .00 

865 
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 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.10 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

875 
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 
0.20 
0.20 
0.20 
0.20 
0.10 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 885 895 905 
295 0.10 0.10 0.10 
285 0.10 0.10 0.10 
275 0.10 0 .10 0.10 
265 0.10 0.10 0.10 
255 0.10 0.10 0.10 
245 0.10 0 .10 0.10 
235 0.10 0.10 0.10 
225 0.10 0.10 0.10 
215 0.10 0.10 0.10 
205 0.10 0 .10 0.10 
195 0.10 0.10 0.10 
185 0.10 0.10 0.10 
175 0.10 0.10 0.10 

g 165 0.10 0.10 0.10 
- 155 0.10 0.10 0.10 ro u 
·-e 145 0.10 0.10 0.10 
(l) 135 0.10 0 .10 0.10 > 

125 0.10 0.10 0.10 
115 0.10 0.10 0.10 
105 0.10 0.10 0.10 
95 0.10 0.10 0.10 
85 0.20 0.20 0.20 
75 0.20 0.20 0.20 
65 0.20 0.20 0.20 
55 0.20 0.20 0.20 
45 0.20 0.20 0.20 
35 0.20 0 .20 0.20 
25 0.10 0.10 0.10 
15 0.10 0 .10 0.10 
5 0.00 0.00 0.00 

915 925 935 945 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0. 10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 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 
0.20 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 0.10 0 .10 0 .10 
0.20 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.00 0.10 0 .10 0.00 

955 965 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0.10 0 .10 
0.10 0.10 
0.10 0 .10 
0.10 0. 10 
0.10 0 .10 
0.10 0.10 
0.10 0 .10 
0.10 0.10 
0.10 0 .10 
0.10 0 .10 
0.10 0.10 
0.10 0. 10 
0.10 0 .10 
0.10 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 0.20 
0.20 0 .20 
0.30 0 .30 
0.10 0.10 
0.10 0 .10 
0.10 0 .10 
0.10 0.10 

975 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
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 

FRANCIS 
KR AHE 
& ASSOCIATES 

985 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
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 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 995 1005 1015 
295 0.10 0.10 0.10 
285 0.10 0.10 0.10 
275 0.10 0 .10 0.10 
265 0.10 0.10 0.10 
255 0.10 0.10 0.10 
245 0.10 0 .10 0.10 
235 0.10 0.10 0.10 
225 0.10 0.10 0.10 
215 0.10 0.10 0.10 
205 0.10 0 .10 0.10 
195 0.10 0.10 0.10 
185 0.10 0.10 0.10 
175 0.10 0.10 0.10 

g 165 0.10 0.10 0.00 
- 155 0.10 0.00 0.00 ro u 
·-e 145 0.10 0.10 0.10 
(l) 135 0.10 0 .10 0.10 > 

125 0.10 0.10 0.10 
115 0.10 0.10 0.10 
105 0.10 0.10 0.10 
95 0.10 0.10 0.10 
85 0.10 0.10 0.10 
75 0.10 0.10 0.10 
65 0.20 0.20 0.20 
55 0.20 0.20 0.20 
45 0.10 0.10 0.10 
35 0.10 0.10 0.10 
25 0.20 0.20 0.20 
15 0.10 0 .10 0.10 
5 0.10 0.10 0.10 

1025 1035 1045 1055 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .10 0.10 
0.10 0.10 0 .10 0 .10 
0.10 0.10 0 .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 .00 0 .00 
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 
0.20 0.10 0 .10 0.10 
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 
0.10 0.10 0 .00 0 .00 
0.10 0.10 0 .10 0 .10 

1065 1075 
0.10 0.10 
0.10 0.10 
0.10 0.10 
0.10 0 .10 
0.10 0.10 
0.10 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 
0.00 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 
0.00 0 .00 
0.00 0 .00 

1085 
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 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.10 

FRANCIS 
KR AHE 
& ASSOCIATES 

1095 
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 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.00 
0.00 
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VP-Wl 
Phase 5 & 6 

Horizontal (ft) 1105 1115 1125 
295 0.10 0.10 0.10 
285 0.10 0.10 0.10 
275 0.10 0 .10 0.10 
265 0.10 0.10 0.10 
255 0.10 0.10 0.10 
245 0.10 0 .10 0.10 
235 0.10 0.10 0.10 
225 0.10 0.10 0.00 
215 0.10 0.00 0.00 
205 0.00 0.00 0.00 
195 0.00 0.00 0.00 
185 0.00 0.00 0.00 
175 0.00 0.00 0.00 

g 165 0.00 0.00 0.00 
- 155 0.00 0.00 0.00 ro u 
·-e 145 0.00 0.00 0.00 
(l) 135 0.00 0.00 0.00 > 

125 0.00 0.00 0.00 
115 0.00 0.00 0.00 
105 0.10 0.10 0.00 
95 0.10 0.10 0.10 
85 0.10 0.10 0.10 
75 0.10 0.10 0.10 
65 0.10 0.10 0.10 
55 0.10 0.10 0.10 
45 0.10 0.10 0.10 
35 0.10 0.10 0.10 
25 0.10 0.10 0.10 
15 0.00 0 .00 0.00 
5 0.00 0.00 0.10 

1135 1145 1155 1165 
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 .00 
0.10 0.10 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 
0.10 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 .10 0.00 
0.00 0.00 0 .00 0 .00 
0.10 0.10 0 .10 0.00 

1175 1185 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 .00 
0.00 0.00 
0.00 0 .00 
0.00 0 .00 
0.00 0 .00 
0.00 0.00 
0.00 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 
0.10 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 

1195 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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 
0.10 
0.10 
0.00 
0.00 
0.00 

FRANCIS 
KR AHE 
& ASSOCIATES 

1205 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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 
0.10 
0.10 
0.00 
0.00 
0.00 


