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A. Summary 
Campos EPC, LLC (CEPC) was retained by Ardor Environmental to develop a lighting mitigation plan for 

MRG Oil and Gas CE pad that included preproduction and production phases of the site development. 

This report demonstrates compliance with the Colorado Oil and Gas Conservation Commission (COGCC) 

Rule 424, City of Loveland Division 18.09.02 Lighting Ordinances, Larimer County Code of Ordinances 

4.10 Exterior Lighting, and Larimer County Code of Ordinances 11.3.13 Lighting and Visual Impacts. 

Lighting impacts are summarized below. 

 

Category - Lumens Per Square Foot Calculated Value Limit 

Preproduction Drilling Phase (lm/ft2) 11.9 lm/ft2 ≤ 12 lm/ft² 

Preproduction Completions Phase (lm/ft2) 9.9 lm/ft2 ≤ 12 lm/ft² 

Production (lm/ft2) 0.1 lm/ft2 ≤ 5 lm/ft² 

 

 

Category - Impacts on RBU within 1 mile Calculated 
Value 

Limit 

Preproduction Drilling Maximum (lux) 0.1 lux ≤ 4.0 lux 

Preproduction Completions Maximum (lux) 0.1 lux ≤ 4.0 lux 

Production (lux) ≤ 0.1 lux ≤ 4.0 lux 

 

All calculated values are within the prescribed limits.  
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B. Codes, Standards, Practices, and Software 
The following was relied upon for this report. 

Colorado Oil and Gas Conservation Commission (COGCC) Rule 424 Lighting 

Lamier County, Land Use Code Article 4.10 Exterior Lighting 

Lamier County, Land Use Code Article 11.0 Oil and Gas Facilities, 11.3.13 Lighting and Visual 

Impacts   

City of Loveland Ordinances, Division 18.09.02  

DIALux evo Version 10.1 

AGI 32 Photometric Toolbox Version 2.9 

C. Methodology 
For lighting impacts on Residential Building Units (RBU) within 1 mile, a three-dimensional lighting 

model was developed which encompasses the surrounding area of the site topology for 1 mile.  RBU 

locations were identified within the 1-mile radius of the site and a vertical wall simulated. The lighting 

model simulated impacts on the residential building units up to 1 mile for the preproduction and 

production phases. The calculated values were summarized and compared to regulatory limits. 

For compliance for lumens per hardscape, exterior fixtures light output information was gathered that 

indicates light fixture output in lumens. Exterior lights light output was summarized based on type, 

lumen output, and number of lights for the site based on the phase. The total site lumen output was 

ratioed to the site hardscape and compared to the regulatory limits.  

The models developed for the preproduction phases are based on current lighting systems for drilling 

and completions. Due to the nature of rental equipment and availability, portable light towers are 

subject to change and the models are based on current available units.  

The following assumptions were relied upon for this report. 

• The height of the drill rig is 155 feet. 

• Zero degrees (0o) represents a luminaire facing directly downward. 

• Intermittent sources of lights for alarms lights are not included in this analysis. 

• The quantity, placement and calculated values shown represent an estimated upper limit based 

on the model and lighting analysis.  
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D. Best Management Practices 
The following best management practices are used during the preproduction phases. 

• Lights are angled away from surrounding off site buildings 

• Lighting for preproduction has been reduced to provide a minimum acceptable level for safe 

operation.  

• Lights are switched off when not required. 

• Lights are directed to task areas only. 

• Light masts are automatically switched on and off based on a lighting sensor. 

The following best management practices are used for the production phase. 

• Lighting levels do not exceed 10-foot candles. 

• Type H lights are full cutoff and mounted outside of any hazardous areas.  

• Type H lights fixtures are mounted at a height of 12 feet above grade.  

• Lights are to be provided with a photocell sensor which automatically turns on when at dusk 

and turns off during daylight hours.  
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E. Lighting Impacts up to 1 mile 
The following locations were used to determine lighting impacts on RBU within 1 mile.

 

  



 

 

REPORT 
Client: MRG Oil and Gas Rev Date Description 

Project: CE Well Pad 2 5/03/22 Issued As Attachment To The Permit 

 

Page 6 of 11 
 

 

The following are the results of the simulations. 

Preproduction Drilling 

Target Wall Number Resulting Impact 

1 0.1 lux 

2 < 0.1 lux 

3 < 0.1 lux 

4 < 0.1 lux 

5 < 0.1 lux 

6 < 0.1 lux 

7 < 0.1 lux 

8 < 0.1 lux 

9 < 0.1 lux 

10 < 0.1 lux 

11 < 0.1 lux 

12 < 0.1 lux 

13 < 0.1 lux 

 

Preproduction Completions 

Target Wall Number Resulting Impact 

1 < 0.1 lux 

2 < 0.1 lux 

3 < 0.1 lux 

4 < 0.1 lux 

5 < 0.1 lux 

6 < 0.1 lux 

7 < 0.1 lux 

8 < 0.1 lux 

9 < 0.1 lux 

10 0.1 lux 

11 0.1 lux 

12 0.1 lux 

13 0.1 lux 
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Production 

Target Wall Number Resulting Impact 

1 < 0.1 lux 

2 < 0.1 lux 

3 < 0.1 lux 

4 < 0.1 lux 

5 < 0.1 lux 

6 < 0.1 lux 

7 < 0.1 lux 

8 < 0.1 lux 

9 < 0.1 lux 

10 < 0.1 lux 

11 < 0.1 lux 

12 < 0.1 lux 

13 < 0.1 lux 
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The following lighting layouts were used for the calculation of lumens per square foot.  

Preproduction Drilling 
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Preproduction Drilling Rig 
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Preproduction Completions 
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Production Pad 

For Production Pad Calculations Refer to Attachment 3  

For the luminaire description and photmetric plan refer to MRG OIL AND GAS CE PRODUCTION PAD, 

SHEET 001 LUMINAIRE DESCRIPTION AND SCHEDULE AND SHEET 002 PHOTOMETRIC PLAN 

 

F. Attachments 
 

Attachment 1 Preproduction Drilling Calculations Rev 0 

Attachment 2 Preproduction Completions Calculations Rev 0 

Attachment 3 Production Calculations Rev 1 

Attachment 4 Luminaire Information Rev 0 

G. Reference 
 

MRG OIL AND GAS CE PRODUCTION PAD, SHEET 001 REV 0 AND SHEET 002, REV 0 
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Attachment 1
Preproduction Drilling
Calculations 

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Client: MRG Oil and Gas
Project: CE Well Pad
Date: 8/3/22
Revision: 0 Issued as Attachment to PermitRevision: 0 Issued As Attachment To The Permit



MRG Oil and Gas

Project: CE Well Pad

Date: 8/3/22

Revision: 0

Site Hardscape (Footage): 87,120 ft²

Site Acres: 2.00 ACRES

Site Total Lumens: 1,038,871 lm

Base Allowance: 12 lm/(ft²)

Site Allowance Initial Lumens Total: 1,045,440 lm

714,181 lm

201,890 lm

122,800 lm

Total Area Lumens: 1,038,871 lm

Luminaire

Type Model Number Lumens

A M4 88,000 lm

B WPS 5,800 lm

C DLL4/UNV1 S903 7,619 lm LED - 4FT LINEAR POLYCARBONATE LENS

D HEU4MC2ANNWNGN 11,500 lm

E DFLMYM400 40,000 lm

F DLL2/UNV1 S903 3,938 lm

Preproduction - Drill Rig Area Lights

Luminaire 

Number:

Mounting Height

(Feet)

Tilt

Luminaire Type

Lumens

1 45' 90° C 7,619 lm

2 53' 90° C 7,619 lm

3 60' 90° C 7,619 lm

4 68' 90° C 7,619 lm

5 76' 90° C 7,619 lm

6 83' 90° C 7,619 lm

7 91' 90° C 7,619 lm

8 99' 90° C 7,619 lm

9 106' 90° C 7,619 lm

10 114' 90° C 7,619 lm

11 122' 90° C 7,619 lm

12 129' 90° C 7,619 lm

13 137' 90° C 7,619 lm

14 24' 0° D 11,500 lm

15 24' 0° D 11,500 lm

16 24' 0° D 11,500 lm

17 24' 0° D 11,500 lm

18 24' 0° D 11,500 lm

19 24' 0° D 11,500 lm

20 24' 0° D 11,500 lm

21 24' 0° D 11,500 lm

22 24' 0° D 11,500 lm

23 20' 0° D 11,500 lm

24 20' 0° D 11,500 lm

25 20' 0° D 11,500 lm

26 21' 75° E 40,000 lm

27 21' 75° E 40,000 lm

28 21' 75° E 40,000 lm

29 21' 75° E 40,000 lm

30 21' 75° E 40,000 lm

31 21' 75° E 40,000 lm

32 21' 75° E 40,000 lm

33 44' 75° E 40,000 lm

34 38' 75° F 3,638 lm

35 38' 75° F 3,638 lm

36 9' 75° F 3,638 lm

37 45' 0° F 3,638 lm

38 45' 0° F 3,638 lm

39 45' 0° F 3,638 lm

40 38' 75° G 45,102 lm

41 38' 75° G 45,102 lm

42 38' 75° G 45,102 lm

Total Area Lumens: 714,181 lm

Total Lumens CALCULATION

LIGHT MAST 

WALL MOUNT EXTERIOR

LED - HIGH BAY 

HID - HAZ. Area CLEAR GLASS

LED - 2FT LINEAR POLYCARBONATE LENS

Lumens Per Square Foot

Preproduction Drilling Summation

STANPRO

EATON - COOPER CROUSE HINDS

DIALIGHT

EATON - COOPER CROUSE HINDS

EATON - COOPER CROUSE HINDS

Luminaire Position and Tilt

Drilling  Lumen Subtotal Calculations

Preproduction - Drill Rig Area Lights

Preproduction - Drilling Support Area

PreProduction - Drilling Trailer Area

Manufacturer

Luminaire Schedule

Calculated Site (Lumens / ft²):
11.9 lm/(ft²)

Description

HP WINNER
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MRG Oil and Gas

Project: CE Well Pad

Date: 8/3/22

Revision: 0

Preproduction - Drilling Support Area

Luminaire 

Number:

Mounting Height

(Feet)

Tilt

Luminaire Type

Lumens

42 9' 75° C 7,619 lm

43 9' 75° C 7,619 lm

44 9' 75° C 7,619 lm

45 15' 0° C 7,619 lm

46 15' 0° D 11,500 lm

47 15' 0° D 11,500 lm

48 15' 0° D 11,500 lm

49 15' 0° D 11,500 lm

50 15' 0° D 11,500 lm

51 15' 0° D 11,500 lm

52 15' 0° D 11,500 lm

53 15' 75° E 40,000 lm

54 15' 75° E 40,000 lm

55 9' 75° F 3,638 lm

56 9' 75° F 3,638 lm

57 9' 75° F 3,638 lm

Total Area Lumens: 201,890 lm

PreProduction - Drilling Trailer Area

Luminaire 

Number

Mounting Height

(Feet)
Tilt Luminaire Type Lumens

57 16' 75° A 88,000 lm

58 11' 0° B 5,800 lm

59 11' 0° B 5,800 lm

60 11' 0° B 5,800 lm

61 11' 0° B 5,800 lm

62 11' 0° B 5,800 lm

63 11' 0° B 5,800 lm

Total Area Lumens: 122,800 lm

Total Lumens Calculation

Luminaire Position and Tilt

Luminaire Position and Tilt

Total Lumens Calculation
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Attachment 2
Preproduction
Completions
Calculations 

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Client: MRG Oil and Gas
Project: CE Well Pad
Date: 8/3/22
Revision: 0 Issued as Attachment to PermitRevision: 0 Issued As Attachment To The Permit



MRG Oil and Gas

Project: CE Well Pad

Date: 8/3/22

Revision: 0

Site Hardscape (Footage): 87,120 ft²

Site Acres: 2.00 ACRES

Site Total Lumens: 861,600 lm

Base Allowance: 12 lm/(ft²)

Site Allowance Initial Lumens Total: 1,045,440 lm

861,600 lm

Total Area Lumens: 861,600 lm

Luminaire

Type Model Number Lumens

A M4 88,000 lm

B WPS 5,800 lm

Pre-Production Completions

Luminaire 

Number:

Mounting Height

(Feet)
Tilt

Luminaire Type Lumens (Φ)

76 16' 75° A 88,000 lm

77 16' 75° A 88,000 lm

78 16' 75° A 88,000 lm

79 16' 75° A 88,000 lm

80 16' 75° A 88,000 lm

80 16' 75° A 88,000 lm

80 16' 75° A 88,000 lm

80 16' 75° A 88,000 lm

80 16' 75° A 88,000 lm

85 11' 0° B 5,800 lm

86 11' 0° B 5,800 lm

87 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

85 11' 0° B 5,800 lm

86 11' 0° B 5,800 lm

87 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

88 11' 0° B 5,800 lm

Total Area Lumens: 861,600 lm

Total Lumens Calculation

Luminaire Position and Tilt

Preproduction Completions Summation

Lumens Per Square Foot

Calculated Site (Lumens / ft²):
9.9 lm/(ft²)

Completions  Lumen Subtotal Calculations

Pre-Production Completions

Luminaire Schedule

Manufacturer Description

STANPRO WALL MOUNT EXTERIOR

HP WINNER LIGHT MAST 
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Attachment 3
Production
Calculations 

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/20/22   
Revision: A Issued for Review

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Client: MRG Oil and Gas
Project: CE Well Pad
Date: 8/3/22
Revision: 0 Issued as Attachment to PermitRevision: 0 Issued As Attachment To The Permit

5/03/23
1



MRG Oil and Gas
Project: CE Well Pad
Date: 5/3/23
Revision: 1

Site Hardscape (Footage): 87,120 ft²
Site Acres: 2.00 ACRES
Site Total Lumens: 10,842 lm
Base Allowance: 5 lm/(ft²)
Site Allowance Initial Lumens Total: 435,600 lm

Total Area Lumens: 10,842 lm

Luminaire
Type Model Number Lumens

H1 SMIL17FAFC40 5,421 lm
H2 SMIL17FAFC40 5,421 lm

Production 

Luminaire 
Number:

Mounting Height
(Feet)

Tilt
Luminaire Type Lumens (Φ)

89 12' 0° H 5421 lm
90 12' 0° H 5421 lm

Total Area Lumens: 10842 lm

Production Summation

Calculated Site (Lumens / ft²):
0.1 lm/(ft²)

Total Lumens Calculation

Luminaire Position and Tilt

Production Lumen Subtotal Calculations
Production Site Total

Lumens Per Square Foot

RAB FULL CUT OFF WALL PACK MOUNTED ON POLE

Luminaire Schedule

Manufacturer Description
RAB FULL CUT OFF WALL PACK
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Attachment 3
Luminaire Information

Client:MRG Oil and Gas  
Project:CE Well Pad
Date: 7/5/22   
Revision: A Issued for Review

Attachment 4
Luminaire Information

Client: MRG Oil and Gas
Project: CE Well Pad
Date: 8/3/22
Revision: 0 Issued as Attachment to PermitRevision: 0 Issued As Attachment To The Permit



Notes:
1. Type A fixture are portable light masts. These unit vary based on supplier and rental
agency, and inventory. A representative model is used based on typical vendor
information.
2. The light poles are pointed at work area and downward.  
3. The unit is comprised of 16 modules total and estimated at a total output of 88,000
lumens per mast.
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Color: Bronze Weight: 6.8 lbs

Project: Type:

Prepared By: Date:

Driver Info

Type Constant Current

120V 0.40A

208V 0.30A

240V 0.20A

277V 0.15A

Input Watts 37.7/38.2/38.2W

LED Info

Watts 40W

Color
Temp 3000K/4000K/5000K

Color
Accuracy 80 CRI

L70
Lifespan 100,000 Hours

Lumens 4595/5421/4826 lm

Efficacy 121.9/141.8/126.5
lm/W

Technical Specifications

Field Adjustability

Field Adjustable:

Color temperature selectable by 3000K, 4000K and
5000K

Compliance

UL Listed:

Suitable for wet locations

IESNA LM-79 & LM-80 Testing:

RAB LED luminaires and LED components have been
tested by an independent laboratory in accordance
with IESNA LM-79 and LM-80

IP Rating:

Ingress protection rating of IP65 for dust and water

DLC Listed:

This product is listed by Design Lights Consortium
(DLC) as an ultra-efficient premium product that
qualifies for the highest tier of rebates from DLC
Member Utilities. Designed to meet DLC 5.1
requirements.
DLC Product Code: PL3FKMCN0SF0

Performance

Lifespan:

100,000-Hour LED lifespan based on IES LM-80
results and TM-21 calculations

Wattage Equivalency:

Equivalent to 200W Metal Halide

LED Characteristics

LEDs:

Long-life, high-efficiency, surface-mount LEDs

Electrical

Driver:

Constant Current, Class 2, 120-277V, 50/60 Hz, 120V:
0.40A, 208V: 0.30A, 240V: 0.20A, 277V: 0.15A

Dimming Driver:

Driver includes dimming control wiring for 0-10V
dimming systems. Requires separate 0-10V DC
dimming circuit. Dims down to 10%.

Photocell:

120-277V selectable photocell that can be turned on
and off.

Construction

Cold Weather Starting:

The minimum starting temperature is -40°C (-40°F)

Maximum Ambient Temperature:

Suitable for use in up to 50°C (122°F)

Housing:

Precision die-cast aluminum housing and door
frame
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Technical Specifications (continued)

Construction

Lens:

Polycarbonate lens

Mounting:

Hinged wiring access and conduit entries on the
back, sides, top and bottom make installation a snap

Cut Off:

Full cutoff (0°)

Finish:

Formulated for high durability and long-lasting color

Green Technology:

Mercury and UV free. RoHS-compliant components.

Other

Note:

All values are typical (tolerance +/- 10%)

5 Yr Limited Warranty:

The RAB 5-year, limited warranty covers light output,
driver performance and paint finish. RAB's warranty
is subject to all terms and conditions found at
rablighting.com/warranty.

Buy American Act Compliance:

RAB values USA manufacturing! Upon request, RAB
may be able to manufacture this product to be
compliant with the Buy American Act (BAA). Please
contact customer service to request a quote for the
product to be made BAA compliant.

Dimensions Features

Selectable CCT

Full cutoff

Selectable on/off photocell

0-10V dimming, standard

Ordering Matrix

Family Style Wattage

SLIM17FA FC 40

FC = Full cutoff 40 = 40W
60 = 60W

https://www.rablighting.com/legal#warranty
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