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1.0 EXECUTIVE SUMMARY 

PDC Energy commissioned Samuel Engineering to develop a lighting mitigation plan for the Trippett 
3N66W3 1-48 pad site. The purpose of this report is to demonstrate compliance with the various State 

and Local lighting regulations, predict the lighting impacts of the different development phases, and 

to detail the various lighting mitigation techniques that were implemented. 

The key points of the study are: 

• Demonstrate compliance with Colorado Oil and Gas Conservation Commission (COGCC) Rule

424 and Weld County Regulations.

• Identify the light level impacts associated with each phase of the facility operations on

surrounding buildings.

• Demonstrate compliance with the total lighting used based on site working surfaces.

• Demonstrate the various lighting mitigation techniques that were implemented to reduce

lighting pollution.

Site specific three-dimensional lighting models were developed for each of the phases to determine 

their associated lighting impacts. The lighting fixtures used in the models were selected based on 

currently operated representative sites and research conducted into available vendor lighting 

systems. 

The following Table 1.0 summarizes the calculated findings of this report compared to the regulatory 

limits: 

Calculated Lighting Values vs. Regulatory Limits Summary 

Calculated Value Regulatory Limit Code Reference 

Max. Light Impact on Surrounding 

Building  

0.9 lux =< 4.0 lux COGCC 424.f 

Pre-Production – Drilling Phase 

(Lumens / Hardscape) 

 3.05 lm/ft² =< 12 lm/ft² Weld County Ordinance ORD2021-17 

Table 405 B.1 

Pre-Production – Completions Phase 

(Lumens / Hardscape) 

5.43 lm/ft² =< 12 lm/ft² Weld County Ordinance ORD2021-17 

Table 405 B.1 

Production 

(Lumens / Hardscape) 

0.10 lm/ft² =< 1.25 lm/ ft² Weld County Sec 21-5-405 Table 405.C.1 

for land use LZ-1 and COGCCC Rule 

424.d.(2) for Agricultural/Commercial

Table 1.0 - Calculated Lighting Values vs. Regulatory Limits 

As shown, all calculated values fall within their prescribed regulatory limits. 
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2.0 INTRODUCTION AND DEFINITION OF TECHNICAL TERMS 

2.1 INTRODUCTION 

Light mitigation plans seek to quantify and prescribe methods to address the negative effects 

of multiple forms of light pollution.  Effective mitigation plans address light pollution by 

limiting the impacts on the surrounding communities, preserving the overall night-sky 

aesthetics, and maintaining existing ecosystems, all while maintaining a safe work 

environment. 

There are a number of standards, best practices, and regulations which are used as guidelines 

when developing lighting plans for reducing the negative effects of artificial lighting. The 

applicable regulations used for this report are COGCC Rule 424 and Weld County Ordinance 

ORD2021-17.   

2.2 DEFINITION OF TECHNICAL TERMS 

A number of technical terms are used throughout this report and, as an aid to the reader, are 

defined below. 

Illuminance (lx) 

Illuminance is defined as the amount of light falling on a surface 

area. It is measured in Lux (lx). One lux is equal to one lumen per 

square meter. As an example, the photo in Figure 2.2 shows the lux 

levels decreasing on the sidewalk, as the distance from the light 

source increases. 

Illuminance is often associated with values for lighting levels for 

safe operation in various standard codes. In addition, photometric 

plans are used to predict the illuminance on surfaces of an area to 

provide minimum lighting levels and for mitigation of light trespass 

into adjoining properties or areas. Most lighting meter units used 

today are in lux and used to measure these values at a given 

distance. It should be noted that the measured value is dependent 

on angle, sensitivity, and optics.  
Figure 2.2 – Illuminance (lx) level 

decreasing with distance from 

light source. 
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Table 2.2 below provides examples of typical Lux values. 

Luminous Flux (lm) 

Luminous Flux is defined as the amount of light energy produced per unit time and is 

measured in Lumens (lm). It is a physical property of light and, in general terms, is a 

measurement of the total amount of light emanating from a source.  It is important to note 

that the luminous flux value of a given source is independent of where a measurement is 

taken. 

For example, a 60-watt light bulb produces approximately 800 lumens, regardless of if the 

measurement is taken at 1 foot, 10 miles, or 10,000 miles away from the source. 

3.0 MODEL AND ANALYSIS DEVELOPMENT 

Site-specific three-dimensional models were developed 

for each of the major project development phases.  

These phases being Pre-Production Drilling, Pre-

Production Completions, and final Production.  Elements 

incorporated into the models, among others, were the 

local site topographical information, major lighting 

obstructions (sound wall, large equipment, etc), 

individual luminaire lighting qualities, lighting mounting 

characteristics and surrounding building units. 

The site geographical information was obtained using 

USGS topographical information to model the 

surrounding 1-mile landscape.  

To determine the lighting impacts on local building units, 

25-foot vertical walls were modeled at the unit’s

locations, at the USGS identified elevations.

Modeling of site-specific information (including large 

equipment, type of luminaire, and sound wall locations) 

Example Lux Values 

Clear night, no moon: 0.002 lx 

Clear night, full Moon: 0.27-1 lx 

Family Living Room 50 lx 

Sunrise/sunset 300-500 lx

Overcast day: 1000 lx 

Daylight: 10000-25000 lx 

Direct sunlight: 32000-130000 lx 

Figure 3.0 – Screenshot from an example 3-D 

model 

showing a false color rendering 

Table 2.2 – Example Lux Values 
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were based on inspections of operational representative sites, provided vendor information, 

and research into various available lighting systems. The major pieces of equipment modeled 

included: 

o Drilling: Drill rig floor, derrick, substructure, temporary lighting, sound barriers,

backyard, and trailers.

o Completions: Temporary lighting, sound barriers, completions fleet equipment,

and trailers.

o Production: LACT skids, separators, large tanks, and associated equipment.

Once site-specific topographical information and equipment were modeled, lighting 

characteristics were placed within the model.  These characteristics were obtained from the 

various manufacturers and were specific to the make/model of the light to be used.  The 

luminaire information included in the model were the type, quantity, mounting height, 

orientation, and tilt angle. 

Models for each of the various project phases were developed in a similar manner and the 

resulting calculated lighting impacts were tabulated.  An Excel spreadsheet was used to total 

the site lumens for each fixture and compare it to the site working pad surface (hardscape).  

In the Pre-Production phases, temporary lighting fixtures were based on currently available 

rental units and on observations from representative sites.  The temporary lighting system that 

will be used might vary based on rental availability at the time of procurement but is expected 

to be representative of the lumen values used in this analysis. 

4.0 LIGHTING ANALYSIS RESULTS 

4.1 CUMULATIVE LIGHTING IMPACTS 

Applicable Code Reference:  COGCC Rule 424.f: 

“Operators will develop site lighting to reduce cumulative nighttime light intensity from all Oil 

and Gas Facilities to 4 lux at any Residential Building Unit or High Occupancy Building Unit 

within 1 mile of any Oil and Gas Facility, measured at 5.5 feet above grade in a direct line of 

sight to the brightest light fixture onsite.” 

Due to the large number of buildings units located within the 1-mile radius of the site, 

buildings were grouped into clusters and a representative "wall" location was selected for 

analysis.  These analyzed "wall" locations were selected to determine an upper cumulative 

light impact limit for that clustered group, taking into account the local topography, 

orientation, and distance to the site. 
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Figure 4.1 shows the residential building units that are located within a 1-mile radius of the 

Trippett Pad site. 

Figure 4.1 – Building Units Within a 1-Mile Radius of PDC Trippett Site 
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Calculated Lighting Impact Results 

Building 

Unit No. 

Pre-Production 

Drilling 

Pre-Production 

Completions 
Production 

Regulatory 

Limit 

1 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

2 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

3 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

4 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

5 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

6 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

7 < 0.1 Lux 0.27 Lux < 0.1 Lux 4 lux 

8 < 0.1 Lux 0.21 Lux < 0.1 Lux 4 lux 

9 < 0.1 Lux 0.29 Lux < 0.1 Lux 4 lux 

10 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

11 < 0.1 Lux 0.9 Lux < 0.1 Lux 4 lux 

12 < 0.1 Lux 0.19 Lux < 0.1 Lux 4 lux 

13 < 0.1 Lux 0.27 Lux < 0.1 Lux 4 lux 

14 0.22 Lux 0.58 Lux < 0.1 Lux 4 lux 

15 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

16 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

17 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

18 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

19 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

20 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

21 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

22 < 0.1 Lux 0.14 Lux < 0.1 Lux 4 lux 

23 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

24 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

25 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

26 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

27 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

28 < 0.1 Lux < 0.1 Lux < 0.1 Lux 4 lux 

Table 4.1 demonstrates compliance with COGCC Rule 424.f. 

4.2 HARDSCAPE VS LUMEN LEVEL RESULTS 

Applicable Code Reference:  Weld County Ordinance ORD2021-17 TABLE 405 B.1 (B) 

Construction base allowance for lighting is stated as 12.0 lumens per SF of hardscape. 

Lumens per hardscape calculations were performed based on the number of exterior fixtures 

light output (lumens) and the working pad surface (hardscape). The area of the working pad 

surface is the same for both construction phases and exceeds the maximum of 12 acres.  

Therefore, the maximum of 12 acres was used.  The calculated lumen values were then 

compared to the regulatory allowed site lumens per square foot to demonstrate compliance.  

Table 4.1 – Building Units Within a 1-Mile Radius of PDC Trippett Site 
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4.2.1 Pre-Production Drilling Hardscape per Lumens Compliance 

Pre-Production Drilling Lighting Compliance 

Calculated Value Notes 

Site Hardscape Area: 522,720 ft² 

Site Hardscape Acres: 12 Acres Not to Exceed 12 Acres (ORD2021-17) 

Site Total Lumens: 1,596,171 lm See Section 5.2 

Site Allowance Initial Lumens Total: 6,272,640 lm 

Calculated Site (Lumens / ft²): 3.05 lm/(ft²) Construction Site is Verified 

Regulatory Allowed Limit: 12 lm/(ft²) 
Per Weld County Ordinance 

ORD2021-17 Table 405 B.1 

Based on the calculation shown in Table 4.2.1, the estimated site lighting during the Pre-

Production Drilling operation phase is less than the regulatory maximum value and in 

compliance with Weld County Ordinance ORD2021-17. 

4.2.2 Pre-Production Completions Hardscape per Lumens Compliance 

Pre-Production Completions Lighting Compliance 

Calculated Value Notes 

Site Hardscape Area: 522,720 ft² 

Site Hardscape Acres: 12 Acres Not to Exceed 12 Acres (ORD2021-17) 

Site Total Lumens: 2,840,964 lm See Section 5.5 

Site Allowance Initial Lumens Total: 6,272,640 lm 

Calculated Site (Lumens / ft²): 5.43 lm/(ft²) Construction Site is Verified 

Regulatory Allowed Limit: 12 lm/(ft²) 
Per Weld County Ordinance 

ORD2021-17 Table 405 B.1 

Based on the calculation shown in Table 4.2.2, the estimated site lighting during the Pre-

Production Completions operation phase is less than the regulatory maximum value and in 

compliance with Weld County Ordinance ORD2021-17. 

Table 4.2.1 – Pre-Production Drilling Operation Compliance Calculation 

Table 4.2.2 – Pre-Production Completions Operation Compliance Calculation 



Lighting Mitigation Plan PDC Energy – Trippett Pad

Project Number:  21017 REV. 0, NOV. 16, 2022 PAGE 10 of 28 

21017 PDC Trippett Pad Lighting Mitigation Summary Report Rev 0.docx 

4.2.3 Production Hardscape per Lumens Compliance 

Production Lighting Compliance 

Calculated Value Notes 

Site Hardscape Area: 696,960 ft² 

Site Hardscape Acres: 16 Acres 

Site Total Lumens: 71,094 lm See Section 5.6 

Planning Zone for Weld County: LZ-1 
“Near Urban Planning Zone” based on 

Weld County Appendix 21-B 

Calculated Site Value: 0.10 lm/(ft²) Production Site is Verified 

Regulatory Allowed Limit: 1.25 lm/(ft²) 
Weld County Sec. 21-5-405 Table 405. C.1 

& COGCC Rule 424.d.(2) 

Based on the calculation shown in Table 4.2.3, the estimated site lighting during the 

Production operation phase is less than the regulatory maximum value and in compliance with 

Weld County Ordinance ORD2021-17 and COGCC Rule 424.d.(2) for Commercial/Agricultural. 

Table 4.2.3 – Production Operation Compliance Calculation 
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5.0 SITE LIGHTING POSITIONS AND ORIENTATION 

5.1  SITE LIGHTING NOTES 

Applicable Code Reference:  COGCC Rule 424(a)(2)(A)(ii) 

Pertaining to Pre-Production activities: “The proposed anticipated location, mounting, height, 

and orientation of all outdoor lighting fixtures on the site during pre-production activities” 

The following figures and tables in this section show the lighting location, mounting, height, 

and orientations for the Pre-Production Drilling, Completions, and Production Operations, in 

accordance with COGCC Rule 424(a)(2)(A)(ii).  The following notes apply: 

1) Stated tilt at zero (0) degrees represents a luminaire facing directly downward.

2) Intermittent Sources of Lights such as glow from on-site combustor and alarm lights are not

included in this analysis.

3) Temporary lighting where necessary for safety reasons per COGCC 424.a.2.A.iii have not

been modeled or accounted for in this analysis.

4) The quantity of lights and calculated values shown represents an estimated upper limit to

the actual values that will be present on-site.

5) Refer to Attachment A for further lighting fixture information.

Figure 5.0 Example 0 degrees Figure 5.1 Example 90 degrees 
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5.2 PRE-PRODUCTION - DRILLING SITE LAYOUT AND LUMINAIRE SCHEDULE 

LUMINAIRE LAYOUT 

PDC TRIPPETT – OVERALL SITE LAYOUT

PRE-PRODUCTION – CONSTRUCTION 
DRILLING OPERATIONS 
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Luminaire Schedule 

Luminaire 

Type 
Manufacturer 

Model 

Number 
Description 

Power 

(Watts) 

Luminous 

Flux (Φ) 

D HPWINNER 
M8B-

VCA-63 

LED - TEMP. LIGHTING SYSTEM 

POLE-MOUNTED, EACH 

FIXTURE CONSISTS OF 16 

MODULES, VALUES GIVEN ARE 

TOTAL PER FIXTURE 

960 W 121920 lm 

Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

1 30' 75° D 121920 lm 

2 30' 75° D 121920 lm 

Total Lumens Calculation 

Subtotal Area Calculation: 243,840 lm 

Total Rig Backyard Area 

Lumens: 725,002 lm 

Total Rig Area Lumens: 627,329 lm 

Total Area Lumens: 1,596,171 lm 
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LUMINAIRE LAYOUT 

PDC TRIPPETT – RIG BACKYARD

PRE-PRODUCTION – CONSTRUCTION 

DRILLING OPERATIONS 

PRE-PRODUCTION – DRILLING – RIG BACKYARD - SITE LAYOUT AND LUMINAIRE SCHEDULE 5.3
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous 

Flux (Φ) 

3 9' 75° A 7900 lm 

4 9' 75° A 7900 lm 

5 9' 75° A 7900 lm 

6 9' 75° A 7900 lm 

7 9' 75° A 7900 lm 

8 9' 75° A 7900 lm 

9 9' 75° A 7900 lm 

10 9' 75° A 7900 lm 

11 9' 75° A 7900 lm 

12 9' 75° A 7900 lm 

13 15' 75° B 24091 lm 

14 15' 75° B 24091 lm 

15 15' 75° B 24091 lm 

16 15' 75° B 24091 lm 

17 15' 75° B 24091 lm 

18 15' 75° B 24091 lm 

19 15' 75° B 24091 lm 

20 15' 75° B 24091 lm 

21 15' 75° B 24091 lm 

22 15' 75° B 24091 lm 

23 15' 75° B 24091 lm 

24 15' 75° B 24091 lm 

25 15' 75° B 24091 lm 

26 15' 75° B 24091 lm 

27 15' 75° B 24091 lm 

28 15' 75° B 24091 lm 

29 15' 75° B 24091 lm 

30 15' 75° B 24091 lm 

31 15' 75° B 24091 lm 

Luminaire Schedule 

Luminaire 

Type 
Manufacturer Model Number Description 

Power 

(Watts) 

Luminous 

Flux (Φ) 

A 
EATON – COOPER 

CROUSE HINDS 
DLL4/UNV1 S903D 

LED – 4FT LINEAR W/ DIFF. 

POLYCARBONATE LENS 
63 W 7900 lm 

B 
EATON – COOPER 

CROUSE HINDS 
DFLMYM400/TT 76 

HID – HAZ. AREA CLEAR 

CLASS FLOODLIGHT 
400 W 24091 lm 

C DIALIGHT HEULMC2ANNWNGN 
LED – HIGH BAY W/ DIFF. 

POLYCARBONATE DOME 
80 W 11600 lm 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous 

Flux (Φ) 

32 15' 75° B 24091 lm 

33 15' 75° B 24091 lm 

34 15' 75° B 24091 lm 

35 16' 0° C 11600 lm 

36 16' 0° C 11600 lm 

37 16' 0° C 11600 lm 

38 16' 0° C 11600 lm 

39 16' 0° C 11600 lm 

40 16' 0° C 11600 lm 

41 16' 0° C 11600 lm 

42 16' 0° C 11600 lm 

43 16' 0° C 11600 lm 

44 16' 0° C 11600 lm 

Total Lumens Calculation 

Total Area Lumens: 725,002 lm 
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5.4 PRE-PRODUCTION - DRILL AREA - SITE LAYOUT AND LUMINAIRE SCHEDULE 

LUMINAIRE LAYOUT 

PDC TRIPPETT – DRILL AREA – DETAIL B

PRE-PRODUCTION – CONSTRUCTION 

DRILLING OPERATIONS 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

49 37' 75° A 7900 lm 

50 37' 75° A 7900 lm 

51 20' 75° A 7900 lm 

52 20' 75° A 7900 lm 

53 20' 75° A 7900 lm 

54 20' 75° A 7900 lm 

55 39' 90° A 7900 lm 

56 47' 90° A 7900 lm 

57 55' 90° A 7900 lm 

58 62' 90° A 7900 lm 

59 69' 90° A 7900 lm 

60 77' 90° A 7900 lm 

61 85' 90° A 7900 lm 

62 93' 90° A 7900 lm 

63 100' 90° A 7900 lm 

64 108' 90° A 7900 lm 

65 115' 90° A 7900 lm 

66 123' 90° A 7900 lm 

67 130' 90° A 7900 lm 

68 138' 90° A 7900 lm 

69 44' 75° B 24091 lm 

70 44' 75° B 24091 lm 

71 44' 75° B 24091 lm 

72 23' 75° B 24091 lm 

73 23' 75° B 24091 lm 

74 23' 75° B 24091 lm 

75 23' 75° B 24091 lm 

Luminaire Schedule 

Luminaire 

Type 
Manufacturer Model Number Description 

Power 

(Watts) 

Luminous 

Flux (Φ) 

A 
EATON – COOPER 

CROUSE HINDS 
DLL4/UNV1 S903D 

LED – 4FT LINEAR W/ DIFF. 

POLYCARBONATE LEN 
63 W 7900 lm 

B 
EATON – COOPER 

CROUSE HINDS 
DFLMYM400/TT 76 

HID – HAZ. AREA CLEAR 

CLASS FLOODLIGHT 
400 W 24091 lm 

C DIALIGHT HEULMC2ANNWNGN 
LED – HIGH BAY W/ DIFF. 

POLYCARBONATE DOME 
80 W 11600 lm 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

76 23' 75° B 24091 lm 

77 23' 75° B 24091 lm 

78 23' 75° B 24091 lm 

79 23' 75° B 24091 lm 

80 44' 75° B 24091 lm 

81 44' 75° B 24091 lm 

82 44' 75° B 24091 lm 

83 44' 75° B 24091 lm 

84 44' 75° B 24091 lm 

85 20' 75° B 24091 lm 

86 14' 75° B 24091 lm 

87 23' 75° B 24091 lm 

88 20' 0° C 11600 lm 

Total Lumens Calculation 

Total Area Lumens: 627,329 lm 
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5.5 PRE-PRODUCTION - COMPLETIONS - SITE LAYOUT AND LUMINAIRE SCHEDULE 

LUMINAIRE LAYOUT 

PDC TRIPPETT – COMPLETIONS

PRE-PRODUCTION – CONSTRUCTION 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

89 31' 75° D 121920 lm 

90 31' 75° D 121920 lm 

91 31' 75° D 121920 lm 

92 31' 75° D 121920 lm 

93 31' 75° D 121920 lm 

94 31' 75° D 121920 lm 

95 31' 75° D 121920 lm 

96 31' 75° F 45171 lm 

97 31' 75° F 45171 lm 

98 31' 75° F 45171 lm 

99 31' 75° F 45171 lm 

100 31' 75° F 45171 lm 

101 31' 75° F 45171 lm 

102 31' 75° F 45171 lm 

103 31' 75° F 45171 lm 

104 31' 75° F 45171 lm 

105 31' 75° F 45171 lm 

106 31' 75° F 45171 lm 

107 31' 75° F 45171 lm 

108 31' 75° F 45171 lm 

109 31' 75° F 45171 lm 

110 31' 75° F 45171 lm 

111 31' 75° F 45171 lm 

112 31' 75° F 45171 lm 

113 31' 75° F 45171 lm 

114 31' 75° F 45171 lm 

115 31' 75° F 45171 lm 

116 31' 75° F 45171 lm 

117 31' 75° F 45171 lm 

118 31' 75° F 45171 lm 

Luminaire Schedule 

Luminaire 

Type 
Manufacturer Model Number Description 

Power 

(Watts) 

Luminous 

Flux (Φ) 

D HPWINNER M8B-VCA-63 

LED - TEMP. LIGHTING SYSTEM 

POLE-MOUNTED, EACH FIXTURE 

CONSISTS OF 16 MODULES, VALUES 

GIVEN ARE TOTAL PER FIXTURE 

960 W 121920 lm 

F RAB FXLED300SF LED – HIGH OUTPUT FLOODLIGHT 300 W 45171 lm 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

119 31' 75° F 45171 lm 

120 31' 75° F 45171 lm 

121 31' 75° F 45171 lm 

122 31' 75° F 45171 lm 

123 31' 75° F 45171 lm 

124 31' 75° F 45171 lm 

125 31' 75° F 45171 lm 

126 31' 75° F 45171 lm 

127 31' 75° F 45171 lm 

128 31' 75° F 45171 lm 

129 31' 75° F 45171 lm 

130 31' 75° F 45171 lm 

131 31' 75° F 45171 lm 

132 31' 75° F 45171 lm 

133 31' 75° F 45171 lm 

134 31' 75° F 45171 lm 

135 31' 75° F 45171 lm 

136 31' 75° F 45171 lm 

137 31' 75° F 45171 lm 

138 31' 75° F 45171 lm 

139 31' 75° F 45171 lm 

Total Lumens Calculation 

Total Area Lumens: 2,840,964 lm 
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LUMINAIRE LAYOUT 

PDC TRIPPETT – OVERALL SITE

LAYOUT PRODUCTION AREA 

5.6 PRODUCTION - SITE LAYOUT, LUMINAIRE SCHEDULE, AND PHOTOMETRIC ISO 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

140 5' 180° H 60 lm 

141 5' 180° H 60 lm 

142 5' 180° H 60 lm 

143 5' 180° H 60 lm 

144 5' 180° H 60 lm 

145 5' 180° H 60 lm 

146 5' 180° H 60 lm 

147 5' 180° H 60 lm 

148 5' 180° H 60 lm 

149 5' 180° H 60 lm 

150 5' 180° H 60 lm 

151 5' 180° H 60 lm 

152 5' 180° H 60 lm 

153 5' 180° H 60 lm 

154 5' 180° H 60 lm 

155 5' 180° H 60 lm 

156 5' 180° H 60 lm 

157 5' 180° H 60 lm 

158 5' 180° H 60 lm 

159 5' 180° H 60 lm 

160 5' 180° H 60 lm 

161 5' 180° H 60 lm 

162 5' 180° H 60 lm 

163 5' 180° H 60 lm 

164 5' 180° H 60 lm 

165 5' 180° H 60 lm 

166 5' 180° H 60 lm 

167 5' 180° H 60 lm 

Luminaire Schedule 

Luminaire 

Type 
Manufacturer Model Number Description 

Power 

(Watts) 

Luminous 

Flux (Φ) 

E 
EATON – COOPER 

CROUSE HINDS 

CPMV5L-

UNV1-S903D 

LED – WALL PACK LIGHTING 

FIXTURE LED W/ DIFF. 

POLYCARBONATE LENS 

45 W 5200 lm 

G ORBIT LWP2-50W-CW LED – WALL PACK FIXTURE 50 W 5969 lm 

H RAYCHEM E-100 LED – HEAT TRACE END SEAL KIT 2 W 60 lm 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

168 5' 180° H 60 lm 

169 5' 180° H 60 lm 

170 5' 180° H 60 lm 

171 5' 180° H 60 lm 

172 5' 180° H 60 lm 

173 5' 180° H 60 lm 

174 5' 180° H 60 lm 

175 5' 180° H 60 lm 

176 5' 180° H 60 lm 

177 5' 180° H 60 lm 

178 5' 180° H 60 lm 

179 5' 180° H 60 lm 

180 5' 180° H 60 lm 

181 5' 180° H 60 lm 

182 5' 180° H 60 lm 

183 5' 180° H 60 lm 

184 5' 180° H 60 lm 

185 5' 180° H 60 lm 

186 5' 180° H 60 lm 

187 5' 180° H 60 lm 

188 5' 180° H 60 lm 

189 5' 180° H 60 lm 

190 5' 180° H 60 lm 

191 5' 180° H 60 lm 

192 5' 180° H 60 lm 

193 5' 180° H 60 lm 

194 5' 180° H 60 lm 

195 5' 180° H 60 lm 

196 5' 180° H 60 lm 

197 5' 180° H 60 lm 

198 5' 180° H 60 lm 

199 5' 180° H 60 lm 

200 5' 180° H 60 lm 

201 5' 180° H 60 lm 

202 5' 180° H 60 lm 

203 5' 180° H 60 lm 

204 5' 180° H 60 lm 
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Luminaire Position and Tilt 

Luminaire 

No. 

Mounting 

Height (ft) 

Tilt 

(Degrees) 

Luminaire 

Type 

Luminous Flux 

(Φ) 

205 5' 180° H 60 lm 

206 5' 180° H 60 lm 

207 5' 180° H 60 lm 

208 9' 0° G 5969 lm 

209 9' 0° G 5969 lm 

210 9' 0° G 5969 lm 

211 9' 0° G 5969 lm 

212 9' 0° G 5969 lm 

213 9' 0° G 5969 lm 

214 9' 0° E 5200 lm 

215 9' 0° E 5200 lm 

216 9' 0° E 5200 lm 

217 9' 0° E 5200 lm 

218 9' 0° E 5200 lm 

219 9' 0° E 5200 lm 

Total Lumens Calculation 

Total Area Lumens: 71,094 lm 
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6.0 SITE MITIGATION NOTES AND TECHNIQUES 

The following mitigation notes and techniques apply: 

1) To the extent possible, LED fixtures are used to reduce skyglow.  This is based on the

calculated results of the relative impact versus traditional lighting methods using DOE

Skyglow comparison tool PNNL-SA-138348.  (Pre-Production and Production Phase)

2) All lights have been positioned to point in a downward direction where vertical lighting is

not required.  Where it is required, lights are angled in a vertical direction to provide task

lighting for safety and operations involving personnel. (Pre-Production and Production

Phase)

3) Luminaire Type “A” used on the Derrick mast are facing horizontally to provide adequate

lighting for safe operations. (Pre-Production Phase)

4) Luminaire Lights Type “G” and “E” are used exclusively for task lighting when required for

maintenance operations at night for safety reasons.  Otherwise, these lights are to remain

off.  The values for these lights are included in the analysis as an upper limit to the actual

values that will be present on site. (Production Phase)

5) To the extent possible, design considerations have been made regarding the type of light

fixtures used, quantity, and positioning to reduce various forms of lighting pollution.

Examples include:

• Lighting is angled away from surrounding off site buildings.

• Lighting within the Production area has been reduced to provide a minimum

acceptable value for safe operations.

• Light masts are automatically switched off/on based on lighting sensors.

• Lights are switched off when not required.

• Lights are directed to task areas only.

• Low power (63W) LED lights are used for the drill rig.

• Sound barriers are positioned to reduce lighting trespass to surrounding off-site

buildings.

• The calculated cumulative light impacts, as indicated in Section 4.1, on surrounding

buildings within a one-mile radius area are below 4 lux when measured 5.5 feet

above grade.

6) Lighting Cut Sheet Notes for Attachment A

1. Type A Fixtures (Pre-Production Phase) are representative of current fixtures used

during drilling operations.

2. Type B fixtures (Pre-Production Phase) are representative of current fixtures used

during drilling operations.

3. Type C Fixtures (Pre-Production Phase) are representative of current fixtures used

during drilling operations.

4. Type D Fixtures (Pre-Production Phase) are portable construction light towers.  See

the fixture cut sheet cover for further notes.
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5. Type E Fixtures (Production Phase) are representative of current fixtures used for

LACT skids and mounted near the doors to the skids.

6. Type F Fixtures (Pre-Production Phase) are floodlights placed on the sound wall and

are representative of current fixtures used during drilling operations.

7. Type G Fixtures (Production Phase) are representative of current fixtures used for

trailers and LACT skids.

8. Type H Fixtures (Production Phase)

o Type H Fixtures are an estimation of heat trace end kits. Photometric data

from the manufacturer is not available. These lights are low power LED’s

mounted on the pipe where heat trace is installed. Mounting height and

location vary based on final design and installation.

7.0 ATTACHMENTS 

Attachment A – Lighting Cutsheets 

END OF REPORT 
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Pauluhn DFL HID
hazardous area floodlight
The image below was obtained from the manufacturer's IES file of the fixture.  It is included to show
the lumen value of the fixture, which is not included in the manufacturer catalog cutsheet.











4      Polycarbonate - Clear




























































