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1 BACKGROUND 

The 2016 Pinal County Development Services Code is the code in effect regulating the amount of light 
permitted outdoors within Pinal County.  The 2016 Town of Superior, Article XV Outdoor Lighting Provisions, 
governs outdoor lighting requirements within Superior area specifies that either this code or a more 
restrictive code in place at the time shall be adhered to.  The Pinal County Code has been determined more 
restrictive and will be used as the regulating document. 

Based on lighting source, fixture type, mounting type, and illumination level, the Pinal County Code identifies 
three lighting zones for commercial and industrial installations.  The Resolution Copper Mine is governed by 
the most restrictive of these zones, namely Lighting Zone 3.  The maximum lumen density (LD) or amount of 
light within ‘Lighting Zone 3’ area is 19 lumens per square foot from all light sources.  It is worth noting that 
in Lighting Zone 3 new mercury vapor light sources shall not be allowed.  Also the Town of Superior 
Outdoor Lighting Provisions address lighting sources consistent with Pinal County Code Lighting Area 3 in 
prohibiting mercury vapor, but also prohibit the use of quartz halogen sources. 

Although the mine is exempt from the Pinal County Outdoor Lighting Code, Resolution Copper Mining plans 
to operate within the intent of the Pinal County Outdoor Lighting Code as long as mine safety and 
operations are not compromised and there are no conflicts with Mine Safety and Health Administration 
(MSHA) regulations or site specific standards.  As such, the mine outdoor lighting design was prepared in 
accordance with Lighting Zone 3 and the results are discussed below. 

2 2016 PINAL COUNTY DEVELOPMENT SERVICES CODE 

The 2016 Pinal County Development Services Code, (“the Code”), `Definition,’ “General Illumination” is 
outdoor lighting used for, but not limited to, illumination for walkways, roadways, equipment yards, parking 
lots, and outdoor security where safety of the grounds is the primary concern. Of particular importance in 
development of a lighting plan per the Pinal County Code is the following: 

a. The “Lumen Density (LD)” is defined as initial lumens of the lamps/light sources utilized by the exterior 
lighting per square foot of area (lumens/ft2) for the project site.  

b. The calculated “observation point” shall be oriented perpendicular into the project site, and angled at 90 
degrees above nadir (perfectly horizontal). The light loss factor (LLF) utilized for the calculations shall 
be 1.00. 

Both of these elements of the code were used to develop the plan. 
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3 DESIGN APPROACH AND RESULTS 

The entire mine site is regulated by the Mine Safety and Health Act (MSHA). Similar to the Occupational 
Safety and Health Act, MSHA establishes requirements for providing mine workers with a safe and healthy 
working environment.  As such it  includes requirements for lighting within the mine property to offer a well lit 
and safe working area.  Incorporation of MSHA regulations into the plan are described  later in this memo. 

The Pinal County Code for Lighting Zone 3 also allows the use of Low Pressure Sodium (LPS) type outdoor 
lighting. Although this type of lamp is a very efficient light source, it has not been recommended for use in 
the Resolution Copper lighting plan. 

LPS lamps comprise a very harsh and narrow color range light source of 1600K – 1700K color temperature. 
As a result, LPS light masks all colors, and in particular all red colors.  All colors appear gray under LPS 
lighting. This is a major safety concern in the event of an incident where personnel are injured, are bleeding, 
and the first responders cannot differentiate or see the color of any bodily liquids, particularly blood.  To 
address that issue, sources with a lower Kelvin color value light source similar to high pressure sodium 
(HPS) lamps have been incorporated into the plan. 

Light Emitting Diode (“LED”) lamps were considered for the entire mine site.  The color temperature 
spectrum emitted by LED’s at (2000K - 2700K) is within the acceptable range defined  in the ‘Lighting Zone 
3’ area as defined by the Pinal County Outdoor Lighting Code. The LED`s lamp source would be 
comparable to HPS (1900K - 2300K) color temperature in degrees Kelvin. 

The design and lighting installations outlined here are based on the current mine plan of operations and 
represent a preliminary assessment of the lighting requirements to meet site safety and security design 
requirements.  The specific lighting fixtures described in the design and used in modeling incorporate the 
general type of light, color temperature, and shielding which are proposed to be employed; however, the 
specific model used may be different upon final implementation. 

3.1 ROADWAY AND PARKING LOTS 

The use of outdoor lighting is primarily for safety at a mine site.  On roadways and in parking 
lots, lighting provides better visibility allowing earlier driving decisions by enabling the 
operators to understand the driving challenge facing them at the immediate moment.  This 
lighting also allows pedestrians to better avoid hazards on the ground in their path of travel 
while they are close to roads.  As a result, the roadway lighting on mine access and circulation 
roads was designed for an average illumination of 0.5 foot candle (fc). 

All roadway and designated parking lot lighting was designed using LED fixtures and a 
maximum of 6:1 ratio between the average illumination and the minimum illumination on the 
surface of the road or parking lot. Visual Lighting Roadway Tool outdoor lighting software 
(example provided as attachments) was utilized to establish parameters of lamp lumens, 
mounting height of the light fixture above the road, position of the light fixture with respect to 
the road edge (“Set-back”) and distance between lights (“Light Span”).  To achieve 0.5 fc, light 
fixtures were found to require a mounting span of 123 feet on alternating sides of the road for 
mine / heavy mobile equipment.  For roads designated for light duty truck traffic, spans of 
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approximately 225 feet were calculated to be appropriate with lights on one side of the 
roadway.  Fixture spacing in parking lots varied based on the geometry of each individual lot. 

3.2 PROCESS AND MINE SHAFT AREAS 

The primary purpose of area lighting, especially around process buildings and mine shaft 
headframe structures, is for safety.  These areas tend to have pedestrian traffic intermingled 
with mobile equipment and other operational activities  and as such visibility within these areas  
is critical for worker safety. 

The total acreage of the Resolution Copper Mine Sites requiring coverage with night time 
lighting is approximately 280 acres.  Lighting distribution within these area is detailed on table 
1 and table 2 (Option). 

It is worth noting that lighting assessments for the primary access to the operational site areas 
lighting is included in each respective site operational area lumens. 

Drawings 20100-EL-001, 40340-EL-001, 40340-EL-003, 40240-EL-004, 40390-EL-001, 
40390-EL-002 and 70110-EL-001 are provided in Appendix A as a guide to the Mine Areas 
discussed. 

Drawings   40340-EL-003.1 West Plant Site, 40390-EL-002.1 Silver King Site, 40390-EL-002.2 
Peg Leg Site and 40340-EL-002.3 Skunk Camp Site are provided in appendix A as Optional 
Facilities Site Areas. 
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CAP Canal Pump Station Pump Station 3,767 71,580 17,985 33°9'27.10"N 111°27'56.04"W 1574.80'

Queen Valley Booster Station Pump Station 45,900 872,101 88,425 33°16'38.38"N 111°16'32.77"W 2099.74'

CAP Distribution Pumps/Water Tanks 216,374 4,111,106 244,251 33°11'33.77"N 111°24'34.55"W 1679.79'

Concentrate Loadout Facilities Pumps/Water Tanks 709,900 13,488,100 1,081,674 33°11'33.77"N 111°24'34.55"W 1679.79'

Concentrate Loadout Facilities Filter Plant/Loadout Building - - - 33°12'8.89"N 111°24'52.06"W 1687.0'

West Plant Facilities: Flotation/Grinding/Thickener Tanks 6,310,423 119,898,037 11,083,339 33°18'38.43"N 111°6'21.34"W 3100.39'

West Plant Facilities: SRP Substation - - - 33°18'35.57"N 111°6'40.90"W 3038.06'

West Plant Facilities: Admin./Vehicle Maint. - - - 33°18'5.15"N 111°6'29.61"W 3046.26'

West Plant Facilities: Guard house/Truck Staging - - - 33°17'46.82"N 111°6'32.82"W 2841.21'

West Plant Facilities: Ancilitary Facilities Parking - - - 33°17'31.28"N 111°6'28.54"W 2775.60'

Near West Tailing Facilities Maintenance/Adminstration 673,260 12,791,940 291,106 33°19'.24.00"N 111°9'30.53"W 2680.45'

East Plant Facilities: Shaft Area 4,422,156 84,020,964 4,145,795 33°18'17.55"N 111°4'6.35"W 4173.23'

Site Roadways (Lumens Included In Site Current Total Lumens Proposed)

Concentrate Loadout Facilities Skyline Access Road 111,944 2,126,936 162,288 - - -

West Plant Facilities: Lone Tree 735,417 13,972,923 1,825,740 - - -

West Plant Facilities: Silver King Mine Road 16,945 321,955 273,861 - - -

West Plant Facilities: Water Services Access Road 60,278 1,145,282 111,573 - - -

West Plant Facilities: Concentrator Access Road 227,412 4,320,828 1,896,741 - - -

Near West Tailing Facilities Tailings Acess Road 71,041 1,349,779 202,858 - - -

East Plant Facilities: Access Road 185,277 3,520,263 486,546 - - -

  Table 1  

Area Lighting Specifics
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West Plant Facilities - Option:
Concentrate Loadout Facilities 

Filter Plant/Loadout Building
250,185 4,753,515 1,322,086 33°17'28.74"N 111°7'6.2"W 2735.0'

Silver King Facilities - Option: Maintenance/Adminstration 277,676 5,275,844 270,820 33°21'.24.10"N 111°6'52.27"W 4006.00

Peg Leg Facilities - Option: Maintenance/Adminstration 277,676 5,275,844 270,820 33°02'.37.49"N 111°2'24.76"W 3134.00'

Skunk Camp Facilities - Option: Maintenance/Adminstration 277,676 5,275,844 270,820 33°13'.20.10"N 110°54'47.39"W 3803.00'

Site Roadways (Lumens Included In Site Current Total Lumens Proposed)

West Plant Facilities - Option:
Concentrate Loadout Facilities 

Alternate Access Road "A"
46,952 892,088 182,574 - - -

West Plant Facilities - Option:
Concentrate Loadout Facilities 

Raw Water / Concentrate Alignment
53,530 1,017,070 192,717 - - -

West Plant Facilities - Option:
Concentrate Loadout Facilities 

Truck Route "A"
17,270 328,130 243,432 - - -

West Plant Facilities - Option:
Concentrate Loadout Facilities 

Truck Route "B"
13,920 264,480 81,144 - - -

  Table 2 - Option 

Area Lighting Specifics
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4 CONCLUSIONS 

The total lumens as presented in this memo are based on the current mine plan of operations and the 
lighting plan has been designed to be in compliance with the Pinal County Outdoor Lighting Code. 

Of importance, the amount of lumens proposed per the plan for each operational area is far below the 
Pinal County Code for Lighting Zone 3. 

5 APPENDIX A 

2016 Town of Superior, Article XV - Outdoor Lighting Provisions - Pages 15-1, 15-2, 15-3, & 15-4 of 15-5 

2016 Pinal County Development Services Codes 

1. Chapter 2.15.040 - Zoning Districts, Maps & Boundaries - Pages 2 & 3 of 4 
2. Chapter 2.195 - Outdoor Lighting - Pages 6, 7, 8, 9 & 10 of 13 

Visual Lighting Roadway Tool, SK 1 & SK 2 

Drawing 20100-EL-001 - East Plant Facilities Site, Electrical, Lighting, Designation 

Drawing 40340-EL-001 - West Marrco Line, Electrical, CAP Canal & Queen Valley Pump Stations, Lighting, 
Designation 

Drawing 40340-EL-003 - West Marrco Line, Electrical, Concentrate Loadout Lighting Sheet 1, Designation 

Drawing 40340-EL-003.1 - West Plant Site, Electrical, Concentrate Loadout Lighting Sheet 1, Designation   
(Option) 

Drawing 40340-EL-004 - West Marrco Line, Electrical, CAP Distribution Lighting Sheet 1, Designation 

Drawing 40390-EL-001 - West Plant Site, Electrical, Lighting Sheet 1, Designation 

Drawing 40390-EL-002 - West Plant Site, Electrical, Near West Tailings Lighting, Designation 

Drawing 40390-EL-002.1 - Silver King Site, Electical, Silver King Site Lighting, Designation (Option) 

Drawing 40390-EL-002.2 - Peg Leg Site, Electical, Peg Leg Site Lighting, Designation (Option) 

Drawing 40390-EL-002.3 - Skunk Camp Site, Electical, Skunk Camp Site Lighting, Designation (Option) 

Drawing 70110-EL-001 - West Plant Site, Electrical, Lighting Sheet 1, Designation 
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Mary Rasmussen  

US Forest Service  

Supervisor’s Office 
2324 East McDowell Road 

Phoenix, AZ  85006-2496 

 

 

Subject: Resolution Copper Mining, LLC – Mine Plan of Operations and Land Exchange – Outdoor 

Lighting & Pinal County Outdoor Lighting Code Technical Memo including Alternatives 

(Rev. 3) 

 

 

Dear Ms. Rasmussen, 
 

 

Enclosed for your review and consideration, please find attached a copy of the Outdoor Lighting & Pinal 

County Outdoor Lighting Code Technical Memo including Alternatives (Rev. 3). 

Should you have any questions or require further information please do not hesitate to contact me. 

 
Sincerely, 

 

Vicky Peacey, 

Senior Manager, Permitting and Approvals; Resolution Copper Company, as Manager of Resolution 

Copper Mining, LLC  
 

Cc:       Ms. Mary Morissette; Senior Environmental Specialist; Resolution Copper Company 

 Ms. Kami Ballard; Environmental and Permitting Advisor; Resolution Copper Company 
   

 

Enclosure(s): Outdoor Lighting & Pinal County Outdoor Lighting Code Technical Memo including 

Alternatives (Rev. 3) 

  


