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1.0 Executive Summary 

1.1 The Village of Wellington (Village) operates a 6.5 MGD Water Reclamation Facility (plant) 
consisting of process, administration and maintenance buildings and structures on the plant 
site. Energy efficiency and power cost savings are equally important as process treatment 
efficiency and operational efficiency.  Technology improvements related to exterior and 
interior lighting systems has resulted in improved watt/lumen ratios through the 
implementation of LED type luminaires and solid state drivers/controllers. Existing plant 
lighting systems generally consist of high pressure sodium, fluorescent and incandescent 
fixtures that are less energy efficient than LED type units. The Village desires to implement 
energy saving LED lighting fixtures to reduce purchased energy cost and improve overall 
efficacy of the plant interior and exterior lighting systems.  
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1.2 The plant also contains lightning protection systems on select structures and desires to 
evaluate the necessity to implement lightning protection systems on the remaining structures 
within the facility, where practicable. Approximately half of the existing plant structures have 
lightning protection systems installed in the form of air terminals and pathway conductors to 
the plant grounding system.  A lightning risk assessment analysis is performed for plant 
structures that do not presently have lightning protection systems and are not modified under 
the ongoing plant upgrade project. The risk assessment is based upon NFPA 780-2017 Annex 
L for the simplified calculation analysis. 

1.3 There is plant upgrade project, presently in design, that will modify existing plant structures, 
demolish other structures, and construct new structures. It is assumed that new LED lighting 
fixtures, and appropriate lightning protection systems, will be designed and specified for 
structures/buildings in the associated design documents and are therefore omitted from this 
study. 

1.4 Field observations of existing lighting and lightning protection systems are performed to 
determine which structures contain lightning protection systems, which structures do not 
contain lightning protection systems, and what types of light fixtures are installed, and where, 
throughout the facility. Observations are made for both interior and exterior light fixtures 
where appropriate. 

1.5 Lightning Protection System Analysis 

A.  Existing Pretreatment Structure: The risk analysis indicates that the annual threat of 
occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add air terminals every twenty-five (25) feet around the perimeter of the structure. 
3. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, lighting fixtures, walkways, hand rails, 
stairways, process equipment and control panels on the top deck.  

4. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

B. Existing Aeration Basins No.1 & No.2: The risk analysis indicates that the annual 
threat of occurrence is higher than the tolerable lightning frequency and a lighting 
protection system is recommended. The following lightning protection system 
improvements are recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add air terminals every twenty-five (25) feet around the perimeter of the basins. 
3. Add air terminals on top of exposed odor control piping every twenty-five (25) feet 

along the length of the pipe on top of the structure. 
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4. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, lighting fixtures, walkways, hand rails, stairways 
and control panels on the top deck.  

5. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

C. Existing Small Aerobic Digester: The risk analysis indicates that the annual threat of 
occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top deck.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

D. Existing Clarifier No.1: The risk analysis indicates that the annual threat of occurrence 
is higher than the tolerable lightning frequency and a lighting protection system is 
recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add air terminals every twenty (20) feet of perimeter around the edge of the tank. 
3. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top of the Clarifier.  

4. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

E. Existing Clarifier No.2: The risk analysis indicates that the annual threat of occurrence 
is higher than the tolerable lightning frequency and a lighting protection system is 
recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add air terminals every twenty (20) feet of perimeter around the edge of the tank. 
3. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top of the Clarifier.  

4. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 
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F. Existing Digester Splitter Structure: The risk analysis indicates that the annual threat of 
occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and diverter gates on the top deck.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

G. Existing Sludge Dewatering Facility: The risk analysis indicates that the annual threat 
of occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, antenna mast, exhaust fans and access hatch on 
roof.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

H. Existing Truck Loading Facility: The risk analysis indicates that the annual threat of 
occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. The following lightning protection system improvements are 
recommended for this structure: 

1. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof and on the exhaust fan housing on the top ridge of the roof. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond roof air terminals.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

I. Existing Filter Dosing Pump Station and Adjacent Fuel Storage Tank/Canopy: The risk 
analysis indicates that the annual threat of occurrence is higher than the tolerable 
lightning frequency and a lighting protection system is recommended. The adjacent 
fuel storage tank is located within a concrete containment structure with a metal pole 
barn canopy cover and no enclosing side panels. It is recommended to include a 
lightning protection system for this structure because it contained fuel. The risk 
analysis further supports this recommendation due to the flammability of the fuel. 
However, given that the entire pole barn structure is metallic, including the roof, it 
would likely act as protection for the tank, which is presently bonded to the plant 
grounding system. Recommendations for the adding a lightning protection system are 
included below, however, this location is not as critical as others in the plant for 
implementation. 
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 The following lightning protection system improvements are recommended for Filter 
Dosing Pump Station structure: 

1. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, exhaust fans and access hatch on roof.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

 The following lightning protection system improvements are recommended for the 
adjacent Fuel Storage Tank/Canopy structure: 

1. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals on roof.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

J. Existing O&M Building: The risk analysis indicates that the annual threat of 
occurrence is higher than the tolerable lightning frequency and a lighting protection 
system is recommended. However the annual threat of occurrence is significantly low, 
(0.06 events per year) and the functionality/programming of the building, relative to the 
more critical process buildings on site, suggest that implementation of a lightning 
protection system on this structure is a low priority. If the Village elects to implement a 
lightning protection system for this structure, the following recommended: 

1. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof and along the top ridge. 

2. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals on roof.  

3. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure or adjacent grounding counterpoise from a nearby process building. 

K. Existing Aeration Basin No.3: This structure has an existing lightning protection 
system with air terminals on existing light poles. It was observed that the existing air 
terminals on the aluminum poles appear to be made of copper and there is concern with 
regards to long term galvanic action between the dissimilar metals causing corrosion of 
the junction where they meet an increase in impedance of the lightning protection 
system to ground for current if an event occurs. It is recommended that the air 
terminals on the existing light poles be changed to aluminum in conjunction with new 
lighting poles/fixtures recommended later in this technical memorandum. 

L. Existing Aeration Basins No.1 and No.2 Odor Control Air Piping from Odor Control 
System to Basins: The existing odor control system has a lightning protection system 
installed, however it is not extended to the odor control ducts to Aeration Basins No.1 
and No.2. The ductwork is somewhat exposed to possible events at its raised elevation 
between the odor control system and the basins. It is recommended to add lightning 
protection to Aeration Basins No.1 and No.2 and it is further recommended to extend 
the lightning protection system to include the odor control ducts and interconnecting to 
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the lightning protection system installed at the odor control system. The following 
lightning protection system improvements are recommended for the odor control 
ductwork: 

1. Add air terminals every twenty (20) feet of linear ductwork and connect with 
horizontal aluminum bonding conductors and vertical down-comer conductors at 
each support structure.  

2. Connect vertical down-comer conductors to existing grounding counterpoise 
around aeration basins and at the odor control system. 

3. Connect the aluminum bonding conductors to the existing odor control system 
bonding conductors and  

M. Existing Clarifier No.3: The Clarifier has a lightning protection system installed, 
however it is not extended to the north side of the tank. The existing system is 
primarily installed on the existing aluminum walkway and light fixtures and there is 
gap in coverage on the north side of the tank structure. It is recommended to install air 
terminals on twenty (20) foot spacing with horizontal aluminum bonding conductors 
along the north perimeter of the Clarifier wall, and connect to the existing system, to 
ensure the structure has full coverage. 

1.6 Lightning Prediction System 

A. Plant staff has expressed an interest in implementing a lightning prediction system to 
warn plant staff to seek shelter against the threat of a strike event. One system would 
suffice for the plant for both detection and notification. It is recommended that the 
system be implemented and that the sensor, horns and strobe be located on either the 
Dewatering Building, Sludge Drying Building, or Adjacent Aerobic Digester. This 
would allow for remote mounting of the control panel, possibly in the Dewatering 
Building Control Room or in/on the Sludge Drying Building PLC Control Panels. 

1.7 Anticipated Lightning Protection System Cost: $204,100. 

1.8 Lighting Systems Analysis 

A. Recommendations put forth are for a direct one-for-one replacement of existing fixtures 
only. No design is undertaken to change the current layout and fixture distribution 
types and final number of LED light bars are to be determined in the design phase.  

B.  Existing Pretreatment Structure:  

1. Recommend: 
a. Seven (7) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Six (6) new outdoor wall mounted fixtures (28W-2845 lumens) at same 

mounting elevation as existing. 
c. Five (5) vapor tight lights (24W-3334 lumens) in the dumpster room to better 

distribute the lighting in the space. Recommend wall mounting of the fixtures 
in lieu of ceiling mounting for maintenance purposes. 

d. Two (2) new 4-foot strip lights (30W-3343 lumens) in the electrical room. 
e. Overall power demand is expected to reduce from 1760W to 586W which is 

a 67% reduction in power for this structure. 
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C.  Existing Aeration Basins No.1 & No.2:  

1. Recommend: 
a. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 1100W to 374W which is 

a 66% reduction in power for this structure. 

D. Existing Aeration Basin No.3: 

1. Recommend: 
a. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 1100W to 374W which is 

a 66% reduction in power for this structure. 

E. Existing Aeration Basins No.1, No.2 and No.3 Odor Control System: 

1. Recommend: 
a. Eight (8) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 800W to 272W which is a 

66% reduction in power for this structure. 

F. Existing Small Aerobic Digester:  

1. Recommend: 
a. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Recommend installing two (2) additional new outdoor area lights (34W-4200 

lumens) on new 8-foot poles and new mounting brackets to improve safety 
lighting at the east end of the basin near the access stairs.  

c. Overall power demand is expected to slightly increase from 300W to 340W 
due to the additional recommended fixtures, which is 10% increase in power 
for the structure, for additional light fixtures. If the additional fixtures are not 
implemented, the reduction in power will be from 300W to 102W or 66%. 

G. Existing Large Aerobic Digester:  

1. Recommend: 
a. Ten (10) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot pole by 

recirculation pumps.  
c. Overall power demand is expected to reduce from 1100W to 374W which is 

a 66% reduction in power for this structure. 

H. Existing Aerobic Digesters Odor Control System: 

1. Recommend: 
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a. Seven (7) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

b. Overall power demand is expected to reduce from 700W to 238W which is a 
66% reduction in power for this structure. 

I.  Existing Maintenance Shop:  

1. Recommend: 
a. Three (3) new wall pack fixtures (25W-1476 lumens) on north, east and west 

walls at approximately 6 foot mounting height. 
b. Eighteen (18) ceiling mounted strip fixtures (30W-3343 lumens) in shop 

area; mounting elevation as existing (approximately 10-12 feet from finished 
floor). 

c. The break room appears to have excessive lumens available in the existing 
fixture as compared to the size of the room. It was observed that not all of the 
lamps were functioning in the fixture which reduced the amount of lumens 
applied. The amount of light from two lamps operating in each fixture should 
be sufficient for the space and not cause visual discomfort. It is 
recommended that this be verified during the design phase. For the purposes 
of this memorandum, it is assumed that the equivalent lumens of two lamps 
in each fixture to be sufficient for the space and the equivalent LED output is 
recommended: (2) recessed troffers (25W-3204 lumens each). 

d. The office/library room analysis is similar to the break room and two (2) 
recessed troffers (25W-3204 lumens each) are recommended.  

e. Overall power demand is expected to reduce from 2262W to 715W which is 
a 68% reduction in power for this building. 

J. Existing Clarifier Splitter Structure:  

1. Recommend: 
a. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 300W to 102W which is a 

66% reduction in power for this structure. 

K. Existing Clarifier No.1:  

1. Recommend: 
a. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 300W to 102W which is a 

66% reduction in power for this structure. 

L. Existing Clarifier No.2:  

1. Recommend: 
a. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 300W to 102W which is a 

66% reduction in power for this structure. 
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M. Existing Clarifier No.4:  

1. Recommend: 
a. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 1100W to 374W which is 

a 66% reduction in power for this structure. 

N. Existing Clarifier No.4 RAS/WAS Pump Station:  

1. Recommend: 
a. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets/bases. 
b. Overall power demand is expected to reduce from 300W to 102W which is a 

66% reduction in power for this structure. 

O. Existing Effluent Filters:  

1. Recommend: 
a. Six (6) new outdoor area lights (34W-4200 lumens) on new 8-foot poles and 

new mounting brackets/bases. 
b. Four (4) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting bases. 
c. Overall power demand is expected to reduce from 1000W to 340W which is 

a 66% reduction in power for this structure. 

P. Existing Filter Backwash Basin:  

1. Recommend: 
a. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 

new mounting brackets for top of basin structure. 
b. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 

new mounting bases at same location as existing by access stairway. 
c. Overall power demand is expected to reduce from 200W to 68W which is a 

66% reduction in power for this structure. 

Q. Existing Chlorine Contact Tank No.1:  

1. Recommend: 
a. Three (3) new outdoor area light (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets for top of tank structure. 
b. Three (3) new outdoor area light (226W-27746 lumens) on new 20-foot poles 

and new mounting bases around the tank. It is suggested to use a forward 
throw type T4FT fixture to maximize the light distribution. To make better 
use of the light distribution, fixture locations will likely require adjustment 
during the design phase. 

c. Overall power demand is expected to reduce from 1500W to 780W which is 
a 48% reduction in power for this structure. 

R. Existing Chlorine Contact Tank No.2:  
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1. Recommend: 
a. Two (2) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 

new mounting brackets for top of tank structure. 
b. Overall power demand is expected to reduce from 200W to 68W which is a 

66% reduction in power for this structure. 

S.  Existing Sludge Dewatering Building:  

1. Recommend: 
a. Five (5) new exterior wall mounted fixtures (48W-4768 lumens) on the 

exterior walls at approximately 16 foot mounting height off finished grade. 
The final mounting height shall be adjusted during the design phase as 
appropriate. 

b. For the belt press room; initial recommendation of Nine (9) vaportight 84W 
high/low bay fixtures (Polycarbonate lense-12,149 lumens) mounted to the 
wall in the same location as the existing 250W HPS fixtures and 
supplemented by enclosed vapor tight strip fixtures 51W (6490 lumens) at 
strategic locations where shadowing occurs. For the purposes of this 
memorandum, eight (8) vaportight strip fixtures are proposed. 

c. For the office/rest room: recommend four (4) new 51W (6490 lumens) 
vaportight strip fixtures ceiling mounted and spaced to maximize 
distribution.    

d. Overall power demand is expected to reduce from 3884W to 1608W which is 
a 59% reduction in power for this building. 

T.  Existing Sludge Drying Facility:  

1. Recommend: 
a. Nine (9) new outdoor wall mounted fixtures (28W-2845 lumens) as same 

mounting elevation as existing (10’ above finished grade). 
b. Twenty (20) new industrial high bay fixtures 197W (24143 lumens) in same 

locations as the four (4) 400W units and general locations of the existing wall 
mounted units. Final locations to be verified during the design phase. 

c. Overall power demand is expected to reduce from 8900W to 4192W which is 
a 53% reduction in power for this building. 

U. Existing Sludge Facilities Odor Control System: 

1. Recommend: 
a. Five (5) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Overall power demand is expected to reduce from 500W to 170W which is a 

66% reduction in power for this structure. 

V.  Existing MCC/Generator Building:  

1. Recommend: 
a. Five (5) new outdoor wall mounted fixtures (28W-2845 lumens) on north, 

east and west walls at approximately 10 foot mounting height. 
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b. Nine (9) ceiling mounted vaportight LED (51W-6490 lumens) in storage 
area; mounting elevation as existing (approximately 16 feet from finished 
floor). 

c. Twelve (12) architectural recessed LED troffers with higher output lumen 
package. For this location, the Lithonia 2ALL4 with LP850 lumen package is 
recommended (47W-5427 lumens). Troffers shall be mounted in the existing 
suspended ceiling and exact layout to be determined in the design phase. 

d. Ten (10) ceiling mounted vaportight LED (51W-6490 lumens) in storage 
area; mounting elevation as existing (approximately 16 feet from finished 
floor). 

e. Overall power demand is expected to reduce from 2740W to 1673W which is 
a 39% reduction in power for this building. 

W.  Existing Filter Dosing Pump Station Building:  

1. Recommend: 
a. Five (5) new outdoor wall mounted fixtures (28W-2845 lumens) on north, 

south, east and west walls at approximately 10 foot mounting height. 
b. Ten (10) ceiling mounted vaportight LED (51W-6490 lumens) in pump 

room; mounting elevation as existing (approximately 12 feet from finished 
floor). 

c. Six (6) ceiling mounted strip fixtures (30W-3343 lumens) in electrical/MCC 
room; mounting elevation as existing (approximately 12 feet from finished 
floor). 

d. Overall power demand is expected to reduce from 1684W to 830W which is 
a 51% reduction in power for this building. 

X.  Existing General Site Lighting:  

1. Recommend: 
a. Thirty-six (37) new outdoor area lights (34W-4200 lumens) on new 8-foot 

poles and new mounting brackets/foundations. 
b. Overall power demand is expected to reduce from 3700W to 1258W which is 

a 66% reduction in power for the site. 

1.9 Lighting System Upgrade Energy Savings Summary 

A. The following table summarizes the anticipated energy savings if the recommendations 
described above are implemented.  

Anticipated Energy Savings  

Location Existing 
Lighting  

Power (W) 

Modified 
Lighting 

Power (W) 

Power 
Reduction 

(W) 

Yearly 
kWH 

Reduction 
Existing Pretreatment Structure** 1,760 586 1,174 5,999 

Existing Aeration Basins No.1 & No.2** 1,100 374 726 3,710 

Existing Aeration Basin No.3** 1,100 374 726 3,710 

Existing Aeration Basins No1, No2 and No.3 Odor 
Control System** 800 272 528 2,698 
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Existing Small Aerobic Digester** 300 340 (40) (204) 

Existing Large Aerobic Digester** 1,100 374 726 3,710 

Existing Aerobic Digesters Odor Control System** 700 238 462 2,361 

Existing Maintenance Shop** 2,262 715 1,547 7,905 

Existing Clarifier Splitter Structure** 300 102 198 996 

Existing Clarifier No.1** 300 102 198 996 

Existing Clarifier No.2** 300 102 198 996 

Existing Clarifier No.4** 1,100 374 726 3,710 

Existing Clarifier No.4 RAS/WAS Pump Station** 300 102 198 996 

Existing Effluent Filters** 1,000 340 660 3,373 

Existing Filter Backwash Basin** 200 68 132 675 

Existing Chlorine Contact Tank No.1** 1,500 780 720 3,679 

Existing Chlorine Contact Tank No.2** 200 68 132 675 

Existing Sludge Dewatering Building* 3,884 1,608 2,276 19,938 

Existing Sludge Drying Facility* 8,900 4,192 4,708 41,242 

Existing Sludge Facilities Odor Control System** 500 170 330 1,686 

Existing MCC/Generator Building* 2,740 1,673 1,067 9,345 

Existing Filter Dosing Pump Station Building* 1,684 830 854 7,481 

Existing General Site Lighting** 3,700 1,258 2,442 12,479 

Totals: 35,730 15,042 20,688 138,156 
* assumed to operate 24 hrs/day/365 days/year 
** assumed to operate average of 14 hrs/day/365 days/year 

1.10 Lighting System Improvements Budgetary Cost: $734,730. 

2.0 PURPOSE 

2.1 The Village of Wellington Utilities (Village) operates a 6.5 MGD Water Reclamation Facility 
(plant) consisting of process, administration and maintenance buildings and structures on the 
plant site. The Village desires to implement energy saving LED lighting fixtures to reduce 
energy cost and improve overall efficacy of the plant interior and exterior lighting systems. 
The plant also contains lightning protection systems on select structures and desires to 
evaluate the necessity to implement lightning protection systems on the remaining structures 
within the facility, where practicable. This technical memorandum evaluates the feasibility, 
and associated budgetary cost, to replace existing interior and exterior light fixtures with 
LED type units and implement lightning protection systems on existing structures that 
presently do not contain the system.   

3.0 BACKGROUND 

3.1 Approximately half of the existing plant structures have lightning protection systems installed 
in the form of air terminals and pathway conductors to the plant grounding system. These 
structures are:  

1. Chlorine Contact Tanks No.1 & No.2 
2. High Level Chlorine Contact Tank 
3. Reuse High Level Chlorine Contact Tanks 
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4. Reuse Wetwells No.1 & No.2 
5. Filter Backwash Waste Basin 
6. Aeration Basin No.3 
7. Hydropneumatic Tank 
8. Aeration Basins Odor Control System 
9. Clarifier No.4 RAS/WAS Pump Station 
10. Clarifier No.4 
11. Effluent Filters 
12. Large Aerobic Digester 
13. South MCC & Generator Electrical Building 
14. South Diesel Fuel Storage Tank  
15. Aerobic Digester Odor Control System 

3.2 There is plant upgrade project, presently in design, that will modify existing plant structures, 
demolish other structures, and construct new structures. It is assumed that new LED lighting 
fixtures, and appropriate lightning protection systems, will be designed and specified for 
structures/buildings in the associated design documents and are therefore omitted from this 
study. Existing facilities included in the upgrade project, and not addressed in this study, are:  

1. Existing Operations Building (renovation) 
2. Existing Storage Building/Old Sodium Hypochlorite Pump Building (demolition) 
3. Existing Clarifier No.3 (renovation) 
4. Existing Sludge Stabilization Building (Old Lime Building) (renovation/re-purpose) 
5. Existing Steel Frame Pole Barn (demolition) 
6. Existing Steel Frame Storage Building (demolition) 
7. Existing Reuse Building (reconstruction) 
8. Existing Sodium Hypochlorite Storage (rehabilitation) 
9. Existing Loading Building and Canopy (rehabilitation) 
10. Existing Lime Silo (demolition) 

3.3 Existing exterior lighting systems primarily are comprised of 100W high pressure sodium 
(HPS) light fixtures (9500 lumens) on eight (8) to ten (10) foot poles mounted on structure 
and on foundations at grade level. There are also 100W HPS wall pack type fixtures (1600 
lumens) mounted to many structures supplementing pole mounted area lighting. Around the 
chlorine contact basin, there are 400W HPS fixtures (50,000 lumens) mounted on twenty (20) 
foot poles. Interior lighting is a mixture of fluorescent (T12-40W lamps-2650 lumens, T8-
32W lamps-2850 lumens) in office/breakroom/electrical rooms, as well as, pump rooms.  
High pressure sodium (400W wall pack and high bay style-50,000 lumens) type fixtures are 
observed in the Sludge Drying and Sludge Dewatering Buildings. It is observed that much of 
the existing exterior lighting systems were installed in year 2010, or prior years, and likely do 
not meet the current wind loading requirements of the Florida Building Code.  

4.0 METHODOLOGY 

4.1 Field observations of existing lighting and lightning protection systems are performed to 
determine which structures contain lightning protection systems, which structures do not 
contain lightning protection systems, and what types of light fixtures are installed, and where, 
throughout the facility. Observations are made for both interior and exterior light fixtures 
where appropriate. Recommendations for replacement lights are on a direct one-for-one 
basis, particularly on process structures, as re-design of the existing lighting system is beyond 
the scope of this study. No measurements of existing lighting performance were taken. Field 
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observations for lightning protection systems were conducted with a representative from 
Bonded Lightning Protection for recommendations related to conceptual system 
configuration and budgetary costs. 

4.2 It is unclear from field observations and record drawings that there are grounding 
counterpoise grids around the base of the structures recommended in this technical 
memorandum to receive lightning protection systems. For conservativism, new grounding 
counterpoises for these structures will be recommended and included in the budgetary 
estimates for the structure. 

4.3 A lightning risk assessment analysis is performed for plant structures that do not presently 
have lightning protection systems and are not modified under the ongoing plant upgrade 
project. The risk assessment is based upon NFPA 780-2017 Annex L for the simplified 
calculation analysis. Assessments are performed by structure and are contained in Appendix 
B. The assessment is based upon specific criteria pertinent to the structure and its location 
relative to nearby structures, and geographic location in the United States. The analysis 
calculations take into account lightning threat parameters together with the following 
structure specific factors: 

A. Building environment 

B. Type of construction 

C. Structure occupancy 

D. Structure contents 

E. Lightning strike consequences 

Lightning threat parameters accounted for in the assessment calculations include: 

A. Lightning Flash Density: The number of detected lightning flashes per square mile per 
year. This information is obtained from the National Lightning Detection Network and 
an illustrative color graphical map is published by Vaisala depicts the range of flashes 
per year observed in the area of the Water Reclamation Facility. The Village is located 
in a high flash density area of 20-28 observed flashes per square mile, per year. 

B. Structure Equivalent Collection Area: The equivalent ground area having the 
equivalent lightning flash vulnerability as the structure; the area extends beyond the 
perimeter of structure itself for a distance equivalent of a line drawn from the top of the 
structure to the ground with a 3:1 slope for simple structures.  

C. Expected Annual Threat of Occurrence: The annual (yearly) threat of lightning strike 
frequency to a structure. The threat is calculated using Lightning Flash Density, 
Structure Equivalent Collection Area, and environmental considerations of where the 
structure is constructed. Environmental considerations include other structures, and 
trees, located within a surrounding radius, around the structure in question, that is three 
(3) times the height of the structure. Higher impact factors are given to structures that 
are isolated on hills than those surrounded by other structures, or trees, taller than the 
structure under analysis.  
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D. Tolerable Lightning Frequency to the Structure: This value is a weighted calculation 
using the structure specific factors described above. 

To determine whether a lightning protection system is recommended, the Expected Annual 
Threat of Occurrence must exceed the Tolerable Lightning Frequency to the Structure. If the 
Annual Threat of Occurrence does not exceed the Tolerable Lightning Frequency to the 
Structure, then a lightning protection system is optional. 

4.4 A lightning risk assessment analysis is performed, and recommendations made, for the 
following plant structures: 

1. Existing Pretreatment Structure 
2. Existing Aeration Basins No.1 & No.2 
3. Existing Small Aerobic Digester 
4. Existing Clarifier No.1 
5. Existing Clarifier No.2 
6. Existing Clarifier Splitter Structure 
7. Existing Sludge Dewatering Facility 
8. Existing Truck Loading Building 
9. Existing Filter Dosing Pump Station 
10. Existing O&M Building 

5.0 Lightning Protection System 

5.1 Lightning Protection System Analysis 

A.  Existing Pretreatment Structure: This structure concrete construction with aluminum 
hand rails, light poles and fixtures and process equipment mounted on the top deck. 
There is an aluminum stairway attached to the structure for access to the top. Contained 
within the structure is an electrical room to power and control the process equipment 
and a dumpster to collect screenings removed from the incoming raw wastewater. Loss 
of this structure would hinder plant operations as there is a bypass pipe and valve that 
may be implemented to temporarily route incoming flows around the structure. The 
unscreened flows into the aeration basins would build up grit and debris over the long 
term and affect the aeration process. The risk analysis contained in Appendix B 
indicates that the annual threat of occurrence is higher than the tolerable lightning 
frequency and a lighting protection system is recommended. The following lightning 
protection system improvements are recommended for this structure: 

5. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

6. Add air terminals every twenty-five (25) feet around the perimeter of the structure. 
7. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, lighting fixtures, walkways, hand rails, 
stairways, process equipment and control panels on the top deck.  

8. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

B. Existing Aeration Basins No.1 & No.2: This structure is the largest, and among the 
tallest, on site. The structure is primarily concrete construction with metal covers, 
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aluminum hand rails and lighting fixtures mounted to the top deck. The risk analysis 
contained in Appendix B indicates that the annual threat of occurrence is higher than 
the tolerable lightning frequency and a lighting protection system is recommended. The 
physical size of the structure combined with the calculated equivalent collection area 
significantly raises the threat of occurrence for the structure. Adding to the threat is the 
possibility of explosive gasses contained within the basin that could ignite of a direct 
lightning hit were to puncture the structure. Loss of this structure would hinder plant 
operations but not halt operations as there is a third Aeration Basin to continue the 
treatment process. The following lightning protection system improvements are 
recommended for this structure: 

6. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

7. Add air terminals every twenty-five (25) feet around the perimeter of the basins. 
8. Add air terminals on top of exposed odor control piping every twenty-five (25) feet 

along the length of the pipe on top of the structure. 
9. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, lighting fixtures, walkways, hand rails, stairways 
and control panels on the top deck.  

10. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

C. Existing Small Aerobic Digester: This structure has aluminum hand rails and lighting 
fixtures on the top deck; and an aluminum stairway connected to the structure for 
access. The structure is near similar height structures (larger aeration basin and odor 
control system towers) that help mitigate some of the annual threat of occurrence. 
Similar to Aeration Basins 1 & 2 there is a threat of ignition of explosive gasses, 
contained within the structure, if a lightning strike were to puncture the structure 
envelope. Loss of this structure would hinder plant operations but not halt operations as 
there is a second Aerobic Digester. In the plant expansion project, a third digester will 
be constructed to add further redundancy. The risk analysis contained in Appendix B 
indicates that the annual threat of occurrence is higher than the tolerable lightning 
frequency and a lighting protection system is recommended. The following lightning 
protection system improvements are recommended for this structure: 

4. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top deck.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

D. Existing Clarifier No.1: This structure is an open top tank with walkways, light fixtures 
and electrical panels on the top. The tank itself is concrete construction, however the 
highest elements of the clarifier are all metallic. The existing handrails are aluminum; 
lighting fixtures are on aluminum eight (8) foot poles; an aluminum stairway is 
connected to the structure for access. The structure is near taller structures (large and 
small Aerobic Digesters) and similar height structures (Clarifier No.2) that help 
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mitigate some of the annual threat of occurrence. Loss of this structure would 
somewhat hinder plant operations but there are two additional clarifiers to continue the 
treatment process.  The risk analysis contained in Appendix B indicates that the annual 
threat of occurrence is higher than the tolerable lightning frequency and a lighting 
protection system is recommended. Existing Clarifier No.3 has a lightning protection 
system installed and it will be used as a guide for the recommendations for Clarifier 
No.1. The following lightning protection system improvements are recommended for 
this structure: 

5. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

6. Add air terminals every twenty (20) feet of perimeter around the edge of the tank. 
7. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top of the Clarifier.  

8. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

E. Existing Clarifier No.2: This structure is an open top tank with walkways, light fixtures 
and electrical panels on the top. The tank itself is concrete construction, however the 
highest elements of the clarifier are all metallic. The existing handrails are aluminum; 
lighting fixtures are on aluminum eight (8) foot poles; an aluminum stairway is 
connected to the structure for access. The structure is near taller structures (Clarifier 
Splitter Box) and similar height structures (Clarifier No.1) that help mitigate some of 
the annual threat of occurrence. Loss of this structure would somewhat hinder plant 
operations but there are two additional clarifiers to continue the treatment process.  The 
risk analysis contained in Appendix B indicates that the annual threat of occurrence is 
higher than the tolerable lightning frequency and a lighting protection system is 
recommended. Existing Clarifier No.3 has a lightning protection system installed and it 
will be used as a guide for the recommendations for Clarifier No.2. The following 
lightning protection system improvements are recommended for this structure: 

5. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

6. Add air terminals every twenty (20) feet of perimeter around the edge of the tank. 
7. Add horizontal aluminum bonding conductors, and vertical down-comer 

conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and control panels on the top of the Clarifier.  

8. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

F. Existing Digester Splitter Structure: This structure has aluminum hand rails and 
lighting fixtures on the top deck; and an aluminum stairway connected to the structure 
for access. The structure is near similar height structures (larger aeration basin and odor 
control system towers) that help mitigate some of the annual threat of occurrence. Loss 
of this structure would hinder plant operations as flow diversion from the Aeration 
Basins to the Clarifiers could be interrupted. The risk analysis contained in Appendix B 
indicates that the annual threat of occurrence is higher than the tolerable lightning 



Technical Memorandum   
WRF Lighting and Lightning Protection Feasibility Study 

PAGE 18 of 31 

frequency and a lighting protection system is recommended. The following lightning 
protection system improvements are recommended for this structure: 

4. Add air terminals to light poles on the top of the structure, or include with new 
light fixtures and poles recommended under the lighting section of this technical 
memorandum. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, walkways, lighting fixtures, hand rails, stairways 
and diverter gates on the top deck.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

G. Existing Sludge Dewatering Facility: This structure is a concrete CMU building that is 
near similar height structures (Truck Loading Facility, Large Aerobic Digester) that 
help mitigate some of the annual threat of occurrence. Loss of this structure would 
hinder plant operations as dewatering of digested sludge could not take place resulting 
in the inability to use the drying facility and excess sludge hauling trips. The risk 
analysis contained in Appendix B indicates that the annual threat of occurrence is 
higher than the tolerable lightning frequency and a lighting protection system is 
recommended. The following lightning protection system improvements are 
recommended for this structure: 

4. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, antenna mast, exhaust fans and access hatch on 
roof.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

H. Existing Truck Loading Facility: This structure is a metal frame/metal siding building 
that is near similar height structures (Sludge Drying Facility, Sludge Dewatering 
Facility) that help mitigate some of the annual threat of occurrence. Loss of this 
structure would hinder plant operations as offloading of dried sludge could not take 
place resulting in the inability to use the drying facility. Alternate means of sludge 
hauling truck loading would be required during repair/recovery of the facility. The risk 
analysis contained in Appendix B indicates that the annual threat of occurrence is 
higher than the tolerable lightning frequency and a lighting protection system is 
recommended. The following lightning protection system improvements are 
recommended for this structure: 

4. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof and on the exhaust fan housing on the top ridge of the roof. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond roof air terminals.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

I. Existing Filter Dosing Pump Station and Adjacent Fuel Storage Tank/Canopy: The 
Filter Dosing Pump Station structure is a concrete CMU building that is not near any 
similar height, or taller, structures to help mitigate threats. The pump station contains 
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filter dosing pumps and associated electrical equipment (including variable frequency 
drives) that move the treated secondary effluent through the effluent filters and high 
level disinfection process for treatment and pumping off-site or down the existing 
injection well for disposal. Loss of this structure would hinder plant operations to treat 
secondary effluent for compliant disposal, however, secondary effluent can flow by 
gravity to the on-site ponds temporarily while the facility is repaired. The risk analysis 
contained in Appendix B indicates that the annual threat of occurrence is higher than 
the tolerable lightning frequency and a lighting protection system is recommended. The 
adjacent fuel storage tank is located within a concrete containment structure with a 
metal pole barn canopy cover and no enclosing side panels. In performing the site 
observations with Bonded Lightning Protection, it was recommended to include a 
lightning protection system for this structure because it contained fuel. The risk 
analysis in Appendix B further supports this recommendation due to the flammability 
of the fuel. However, given that the entire pole barn structure is metallic, including the 
roof, it would likely act as protection for the tank, which is presently bonded to the 
plant grounding system. Recommendations for the adding a lightning protection system 
are included below, however, this location is not as critical as others in the plant for 
implementation. 

 The following lightning protection system improvements are recommended for Filter 
Dosing Pump Station structure: 

4. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals, exhaust fans and access hatch on roof.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

 The following lightning protection system improvements are recommended for the 
adjacent Fuel Storage Tank/Canopy structure: 

4. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals on roof.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure. 

J. Existing O&M Building: The facility is constructed of CMU walls with a conventional 
truss roof with shingles and houses a machine shop, office/library and break 
room/bathroom areas for the O&M staff. The roof peak is higher than the nearby 
Sodium Hypochlorite Bulk Storage Tanks and Blower/Generator Building to the north; 
however it is lower than the large Aerobic Digester immediately to the east that has an 
existing lightning protection system. There is also a flag pole immediately west of the 
structure that would likely experience lightning strike events before the O&M Building 
does. This structure, while not critical to plant operations, would hinder the 
maintenance of the plant if a lightning strike event were to occur. The risk analysis 
contained in Appendix B indicates that the annual threat of occurrence is higher than 
the tolerable lightning frequency and a lighting protection system is recommended. 
However the annual threat of occurrence is significantly low, (0.06 events per year) and 
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the functionality/programming of the building, relative to the more critical process 
buildings on site, suggest that implementation of a lightning protection system on this 
structure is a low priority. If the Village elects to implement a lightning protection 
system for this structure, the following recommended: 

4. Add air terminals every twenty (20) feet of perimeter around the edge of the 
structure roof and along the top ridge. 

5. Add horizontal aluminum bonding conductors, and vertical down-comer 
conductors, to bond air terminals on roof.  

6. Connect vertical down-comer conductors to a new grounding counterpoise around 
the structure or adjacent grounding counterpoise from a nearby process building. 

K. Existing Aeration Basin No.3: This structure has an existing lightning protection 
system with air terminals on existing light poles. It was observed that the existing air 
terminals on the aluminum poles appear to be made of copper and there is concern with 
regards to long term galvanic action between the dissimilar metals causing corrosion of 
the junction where they meet an increase in impedance of the lightning protection 
system to ground for current if an event occurs. It is recommended that the air 
terminals on the existing light poles be changed to aluminum in conjunction with new 
lighting poles/fixtures recommended later in this technical memorandum. 

L. Existing Aeration Basins No.1 and No.2 Odor Control Air Piping from Odor Control 
System to Basins: The existing odor control system has a lightning protection system 
installed, however it is not extended to the odor control ducts to Aeration Basins No.1 
and No.2. The ductwork is somewhat exposed to possible events at its raised elevation 
between the odor control system and the basins. Paragraph 4.1.B recommends adding a 
lightning protection system to Aeration Basins No.1 and No.2 and it is further 
recommended to extend the lightning protection system to include the odor control 
ducts and interconnecting to the lightning protection system installed at the odor 
control system. The following lightning protection system improvements are 
recommended for the odor control ductwork: 

4. Add air terminals every twenty (20) feet of linear ductwork and connect with 
horizontal aluminum bonding conductors and vertical down-comer conductors at 
each support structure.  

5. Connect vertical down-comer conductors to existing grounding counterpoise 
around aeration basins and at the odor control system. 

6. Connect the aluminum bonding conductors to the existing odor control system 
bonding conductors and  

M. Existing Clarifier No.3: The Clarifier has a lightning protection system installed, 
however it is not extended to the north side of the tank. The existing system is 
primarily installed on the existing aluminum walkway and light fixtures and there is 
gap in coverage on the north side of the tank structure. It is recommended to install air 
terminals on twenty (20) foot spacing with horizontal aluminum bonding conductors 
along the north perimeter of the Clarifier wall, and connect to the existing system, to 
ensure the structure has full coverage. 

5.2 Lightning Prediction System 
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A. Plant staff has expressed an interest in implementing a lightning prediction system, 
similar to one deployed in the Village Park complex adjacent to the facility to warn 
plant staff to seek shelter against the threat of a strike event. The prediction system 
consists of a sensor, flashing strobe and air horns; it monitors and evaluates the threat 
of lightning in an approximate two mile radius area from the sensor. Appendix C 
contains a vendor data sheet for a Thorguardian Lightning Prediction System that is 
manufactured locally in Sunrise, Florida. The air horns have an audibility range of 
approximately 700 yards in a 360 degree pattern from the point of installation. One 
system would suffice for the plant for both detection and notification. It is 
recommended that the system be implemented and that the sensor, horns and strobe be 
located on either the Dewatering Building, Sludge Drying Building, or Adjacent 
Aerobic Digester. This would allow for remote mounting of the control panel, possibly 
in the Dewatering Building Control Room or in/on the Sludge Drying Building PLC 
Control Panels. 

6.0 Lighting Systems  

6.1 Lighting Systems Analysis 

A. The recommendations put forth are for a direct one-for-one replacement of existing 
fixtures only. No design is undertaken to change the current layout and fixture 
distribution types and final number of LED light bars are to be determined in the design 
phase. Vendor data of proposed fixtures is located in Appendix D. The following 
fixture type definitions, relating to the vendor data in Appendix D, are used in the 
lighting systems discussion: 

1. Outdoor area light: Eaton Galleon LED fixture on new aluminum pole with 
foundation/mounting bracket and hardware as appropriate. (600ma drive current for 
34W fixtures and 600mA drive current for 226W fixtures) 

2. Outdoor wall pack: Lithonia TWP LED wall luminaire. For lower wattage 
applications: Lithonia TWS LED wall luminaire. 

3. Vapor tight light: Eaton Metalux Vaportight LED, surface/suspended as 
appropriate. 

4. Strip light: Mercury Lighting LSA series LED, surface/suspended as appropriate. 
5. Recessed light (troffer): Eaton Metalux 24FP LED 2’x4’ thin recessed fixture for 

ceiling grid mounting. Alternately, Lithonia Lighting 2ALL 2’x4’ recessed 
architectural troffer.  

6. Industrial vaportight high/low bay fixture: Eaton Metalux VT4S LED 
surface/suspended as appropriate. 

7. Industrial highbay fixture: Lithonia JHBL 45000LM Package. 

B.  Existing Pretreatment Structure:  

2. Observe: 
a. Seven (7) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
b. Six (6) 100W HPS wall packs on exterior walls; mounting height 

approximately 8-10 feet from finished grade. 
c. Three (3) 100W HPS fixtures in the dumpster room; mounting height 

approximately 12 feet from finished floor. This area appeared dimly lit and 
could benefit from an increase in lumens for safety purposes. 
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d. Two (2) 2-40W T-12 (80W) fluorescent strip fixtures in electrical room; 
mounting height approximately 12 feet from finished floor. 

3. Recommend: 
a. Seven (7) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
b. Six (6) new outdoor wall mounted fixtures (28W-2845 lumens) at same 

mounting elevation as existing. 
c. Five (5) vapor tight lights (24W-3334 lumens) in the dumpster room to better 

distribute the lighting in the space. Recommend wall mounting of the fixtures 
in lieu of ceiling mounting for maintenance purposes. 

d. Two (2) new 4-foot strip lights (30W-3343 lumens) in the electrical room. 
e. Overall power demand is expected to reduce from 1760W to 586W which is 

a 67% reduction in power for this structure. 

C.  Existing Aeration Basins No.1 & No.2:  

2. Observe: 
a. Eleven (11) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 1100W to 374W which is 
a 66% reduction in power for this structure. 

D. Existing Aeration Basin No.3: 

2. Observe: 
a. Eleven (11) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 1100W to 374W which is 
a 66% reduction in power for this structure. 

E. Existing Aeration Basins No.1, No.2 and No.3 Odor Control System: 

2. Observe: 
a. Eight (8) 100W HPS pole mounted fixtures around odor control equipment; 

Fixture mounting height: 8 feet from top finished grade. 
3. Recommend: 

c. Eight (8) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 800W to 272W which is a 
66% reduction in power for this structure. 

F. Existing Small Aerobic Digester:  

2. Observe: 
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a. Three (3) 100W HPS pole mounted fixtures on the top deck; Fixture 
mounting height: 8 feet from top of deck. 

3. Recommend: 
d. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 

and new mounting brackets. 
e. Recommend installing two (2) additional new outdoor area lights (34W-4200 

lumens) on new 8-foot poles and new mounting brackets to improve safety 
lighting at the east end of the basin near the access stairs.  

f. Overall power demand is expected to slightly increase from 300W to 340W 
due to the additional recommended fixtures, which is 10% increase in power 
for the structure, for additional light fixtures. If the additional fixtures are not 
implemented, the reduction in power will be from 300W to 102W or 66%. 

G. Existing Large Aerobic Digester:  

2. Observe: 
a. Ten (10) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
b. One (1) 100W HPS pole mounted fixture by recirculation pumps. Fixture 

mounting height: 8 feet from finished grade. 
3. Recommend: 

d. Ten (10) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

e. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot pole by 
recirculation pumps.  

f. Overall power demand is expected to reduce from 1100W to 374W which is 
a 66% reduction in power for this structure. 

H. Existing Aerobic Digesters Odor Control System: 

2. Observe: 
a. Seven (7) 100W HPS pole mounted fixtures around odor control equipment; 

Fixture mounting height: 8 feet from finished grade. 
3. Recommend: 

c. Seven (7) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 700W to 238W which is a 
66% reduction in power for this structure. 

I.  Existing Maintenance Shop:  

2. Observe: 
a. Three (3) 50W HPS wall pack fixtures (4000 lumens each) on north, east and 

west exterior walls; mounting height approximately 6 feet from finished 
grade. 

b. Twenty (20) 2-40W T-12 fluorescent strip fixture in shop area; mounting 
height approximately 10-12 feet from finished floor.  

c. Two (2) 4-32W T-8 (128W) fluorescent lay-in troffer fixtures in break room; 
mounting height approximately 8 feet off finished floor. 

d. Two (2) 4-32W T-8 (128W) fluorescent lay-in troffer fixtures in office/ 
library room; mounting height approximately 8 feet off finished floor. 
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3. Recommend: 
f. Three (3) new wall pack fixtures (25W-1476 lumens) on north, east and west 

walls at approximately 6 foot mounting height. 
g. Eighteen (18) ceiling mounted strip fixtures (30W-3343 lumens) in shop 

area; mounting elevation as existing (approximately 10-12 feet from finished 
floor). 

h. The break room appears to have excessive lumens available in the existing 
fixture as compared to the size of the room. It was observed that not all of the 
lamps were functioning in the fixture which reduced the amount of lumens 
applied. The amount of light from two lamps operating in each fixture should 
be sufficient for the space and not cause visual discomfort. It is 
recommended that this be verified during the design phase. For the purposes 
of this memorandum, it is assumed that the equivalent lumens of two lamps 
in each fixture to be sufficient for the space and the equivalent LED output is 
recommended: (2) recessed troffers (25W-3204 lumens each). 

i. The office/library room analysis is similar to the break room and two (2) 
recessed troffers (25W-3204 lumens each) are recommended.  

j. Overall power demand is expected to reduce from 2262W to 715W which is 
a 68% reduction in power for this building. 

J. Existing Clarifier Splitter Structure:  

2. Observe: 
a. Three (3) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 300W to 102W which is a 
66% reduction in power for this structure. 

K. Existing Clarifier No.1:  

2. Observe: 
a. Three (3) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 300W to 102W which is a 
66% reduction in power for this structure. 

L. Existing Clarifier No.2:  

2. Observe: 
a. Three (3) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 



Technical Memorandum   
WRF Lighting and Lightning Protection Feasibility Study 

PAGE 25 of 31 

d. Overall power demand is expected to reduce from 300W to 102W which is a 
66% reduction in power for this structure. 

M. Existing Clarifier No.4:  

2. Observe: 
a. Eleven (11) 100W HPS pole mounted fixtures on the top deck; Fixture 

mounting height: 8 feet from top of deck. 
3. Recommend: 

c. Eleven (11) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 1100W to 374W which is 
a 66% reduction in power for this structure. 

N. Existing Clarifier No.4 RAS/WAS Pump Station:  

2. Observe: 
a. Three (3) 100W HPS pole mounted fixtures around pump pad; Fixture 

mounting height: 8 feet from top of pad. 
3. Recommend: 

c. Three (3) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets/bases. 

d. Overall power demand is expected to reduce from 300W to 102W which is a 
66% reduction in power for this structure. 

O. Existing Effluent Filters:  

2. Observe: 
a. Six (6) 100W HPS pole mounted fixtures on top of filter structure; fixture 

mounting height: 8 feet from top of grating. 
b. Four (4) 100W HPS pole mounted fixtures around north and west side of the 

structure at grade; fixture mounting height: 8 feet from finished grade. 
3. Recommend: 

d. Six (6) new outdoor area lights (34W-4200 lumens) on new 8-foot poles and 
new mounting brackets/bases. 

e. Four (4) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting bases. 

f. Overall power demand is expected to reduce from 1000W to 340W which is 
a 66% reduction in power for this structure. 

P. Existing Filter Backwash Basin:  

2. Observe: 
a. One (1) 100W HPS pole mounted fixture on top of backwash basin structure; 

fixture mounting height: 8 feet from top of grating. 
b. One (1) 100W HPS pole mounted fixture at grade by access stairway; fixture 

mounting height: 8 feet from finished grade. 
3. Recommend: 

d. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 
new mounting brackets for top of basin structure. 
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e. One (1) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 
new mounting bases at same location as existing by access stairway. 

f. Overall power demand is expected to reduce from 200W to 68W which is a 
66% reduction in power for this structure. 

Q. Existing Chlorine Contact Tank No.1:  

2. Observe: 
a. Three (3) 100W HPS pole mounted fixtures on top of tank structure; fixture 

mounting height: 8 feet from top of grating. 
b. Three (3) 400W HPS pole mounted fixture at grade by access stairway; 

fixture mounting height: 20 feet from finished grade. 
3. Recommend: 

d. Three (3) new outdoor area light (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets for top of tank structure. 

e. Three (3) new outdoor area light (226W-27746 lumens) on new 20-foot poles 
and new mounting bases around the tank. It is suggested to use a forward 
throw type T4FT fixture to maximize the light distribution. To make better 
use of the light distribution, fixture locations will likely require adjustment 
during the design phase. 

f. Overall power demand is expected to reduce from 1500W to 780W which is 
a 48% reduction in power for this structure. 

R. Existing Chlorine Contact Tank No.2:  

2. Observe: 
a. Two (2) 100W HPS pole mounted fixtures on top of tank structure at the 

southern end; fixture mounting height: 8 feet from top of grating. 
3. Recommend: 

c. Two (2) new outdoor area light (34W-4200 lumens) on new 8-foot poles and 
new mounting brackets for top of tank structure. 

d. Overall power demand is expected to reduce from 200W to 68W which is a 
66% reduction in power for this structure. 

S.  Existing Sludge Dewatering Building:  

2. Observe: 
a. Five (5) 250W HPS wall pack fixtures (27,000 lumens each) on all four 

exterior walls; mounting height approximately 16 feet from finished grade. 
b. Nine (9) 250W HPS wall mounted fixtures in the belt press room; mounting 

height approximately 16 feet from finished floor. Lighting appears to be dim 
as the belt presses occupy much of the space and create many shadows 
around the equipment. It is suggested in the design phase to re-evaluate the 
location and quantity of fixtures to improve overall distribution of the 
lighting. 

c. Six (6) (2) 2-32W T-8 (64W) enclosed fluorescent strip fixtures in 
control/restroom; mounting height approximately 8 feet off finished floor. 

3. Recommend: 
e. Five (5) new exterior wall mounted fixtures (48W-4768 lumens) on the 

exterior walls at approximately 16 foot mounting height off finished grade. 
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The final mounting height shall be adjusted during the design phase as 
appropriate. 

f. For the belt press room; initial recommendation of Nine (9) vaportight 84W 
high/low bay fixtures (Polycarbonate lense-12,149 lumens) mounted to the 
wall in the same location as the existing 250W HPS fixtures and 
supplemented by enclosed vapor tight strip fixtures 51W (6490 lumens) at 
strategic locations where shadowing occurs. For the purposes of this 
memorandum, eight (8) vaportight strip fixtures are proposed. 

g. For the office/rest room: recommend four (4) new 51W (6490 lumens) 
vaportight strip fixtures ceiling mounted and spaced to maximize 
distribution.    

h. Overall power demand is expected to reduce from 3884W to 1608W which is 
a 59% reduction in power for this building. 

T.  Existing Sludge Drying Facility:  

2. Observe: 
a. Nine (9) 100W HPS wall pack fixtures on all four exterior walls; mounting 

height approximately 10 feet from finished grade. 
b. Sixteen (16) 400W HPS wall mounted fixtures in the thermal dryer room; 

mounting height approximately 16 feet from finished floor.  
c. Four (4) 400W high bay HPS fixtures in center of space around the thermal 

dying skid; mounting height approximately 16 feet off finished floor. 
3. Recommend: 

d. Nine (9) new outdoor wall mounted fixtures (28W-2845 lumens) as same 
mounting elevation as existing (10’ above finished grade). 

e. Twenty (20) new industrial high bay fixtures 197W (24143 lumens) in same 
locations as the four (4) 400W units and general locations of the existing wall 
mounted units. Final locations to be verified during the design phase. 

f. Overall power demand is expected to reduce from 8900W to 4192W which is 
a 53% reduction in power for this building. 

U. Existing Sludge Facilities Odor Control System: 

2. Observe: 
a. Five (5) 100W HPS pole mounted fixtures around odor control equipment; 

Fixture mounting height: 8 feet from finished grade. 
3. Recommend: 

c. Five (5) new outdoor area lights (34W-4200 lumens) on new 8-foot poles 
and new mounting brackets. 

d. Overall power demand is expected to reduce from 500W to 170W which is a 
66% reduction in power for this structure. 

V.  Existing MCC/Generator Building:  

2. Observe: 
a. Five (5) 100W HPS wall pack fixtures on north, east and west exterior walls; 

mounting height approximately 10 feet from finished grade. 
b. Nine (9) 2-32W T-8 fluorescent enclosed strip fixtures in storage room; 

ceiling mounted approximately 16 feet from finished floor.  
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c. Eight (8) 4-32W T-8 (128W) fluorescent lay-in troffer fixtures in 
electrical/mcc room; mounting height approximately 12 feet off finished 
floor. 

d. Ten (10) 2-32W T-8 fluorescent enclosed strip fixtures in generator room; 
ceiling mounted approximately 16 feet from finished floor.  

3. Recommend: 
f. Five (5) new outdoor wall mounted fixtures (28W-2845 lumens) on north, 

east and west walls at approximately 10 foot mounting height. 
g. Nine (9) ceiling mounted vaportight LED (51W-6490 lumens) in storage 

area; mounting elevation as existing (approximately 16 feet from finished 
floor). 

h. Twelve (12) architectural recessed LED troffers with higher output lumen 
package. For this location, the Lithonia 2ALL4 with LP850 lumen package is 
recommended (47W-5427 lumens). Troffers shall be mounted in the existing 
suspended ceiling and exact layout to be determined in the design phase. 

i. Ten (10) ceiling mounted vaportight LED (51W-6490 lumens) in storage 
area; mounting elevation as existing (approximately 16 feet from finished 
floor). 

j. Overall power demand is expected to reduce from 2740W to 1673W which is 
a 39% reduction in power for this building. 

W.  Existing Filter Dosing Pump Station Building:  

2. Observe: 
a. Three (3) 100W HPS wall pack fixtures on north, west and south exterior 

walls; mounting height approximately 10 feet from finished grade. 
b. Two (2) 100W incandescent fixtures on the east exterior by access doors. 
c. Ten (10) 2-40W T-12 fluorescent enclosed strip fixtures in pump room; 

ceiling mounted approximately 12 feet from finished floor.  
d. Six (6) 2-32W T-8 (64W) fluorescent strip fixtures in electrical/MCC room; 

mounting height approximately 12 feet off finished floor. 
3. Recommend: 

e. Five (5) new outdoor wall mounted fixtures (28W-2845 lumens) on north, 
south, east and west walls at approximately 10 foot mounting height. 

f. Ten (10) ceiling mounted vaportight LED (51W-6490 lumens) in pump 
room; mounting elevation as existing (approximately 12 feet from finished 
floor). 

g. Six (6) ceiling mounted strip fixtures (30W-3343 lumens) in electrical/MCC 
room; mounting elevation as existing (approximately 12 feet from finished 
floor). 

h. Overall power demand is expected to reduce from 1684W to 830W which is 
a 51% reduction in power for this building. 

X.  Existing General Site Lighting:  

2. Observe: 
a. Thirty-six (37) 100W HPS pole mounted fixtures; Fixture mounting height: 8 

feet from finished grade. 
3. Recommend: 

c. Thirty-six (37) new outdoor area lights (34W-4200 lumens) on new 8-foot 
poles and new mounting brackets/foundations. 
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d. Overall power demand is expected to reduce from 3700W to 1258W which is 
a 66% reduction in power for the site. 

6.2 Lighting System Upgrade Energy Savings Summary 

A. Table 6.2 summarizes the anticipated energy savings if the recommendations described 
in section 6.1 A-X are implemented.  

Table 6.2 Anticipated Energy Savings  

Location Existing 
Lighting  

Power (W) 

Modified 
Lighting 

Power (W) 

Power 
Reduction 

(W) 

Yearly 
kWH 

Reduction 
Existing Pretreatment Structure** 1,760 586 1,174 5,999 

Existing Aeration Basins No.1 & No.2** 1,100 374 726 3,710 

Existing Aeration Basin No.3** 1,100 374 726 3,710 

Existing Aeration Basins No1, No2 and No.3 Odor 
Control System** 800 272 528 2,698 

Existing Small Aerobic Digester** 300 340 (40) (204) 

Existing Large Aerobic Digester** 1,100 374 726 3,710 

Existing Aerobic Digesters Odor Control System** 700 238 462 2,361 

Existing Maintenance Shop** 2,262 715 1,547 7,905 

Existing Clarifier Splitter Structure** 300 102 198 996 

Existing Clarifier No.1** 300 102 198 996 

Existing Clarifier No.2** 300 102 198 996 

Existing Clarifier No.4** 1,100 374 726 3,710 

Existing Clarifier No.4 RAS/WAS Pump Station** 300 102 198 996 

Existing Effluent Filters** 1,000 340 660 3,373 

Existing Filter Backwash Basin** 200 68 132 675 

Existing Chlorine Contact Tank No.1** 1,500 780 720 3,679 

Existing Chlorine Contact Tank No.2** 200 68 132 675 

Existing Sludge Dewatering Building* 3,884 1,608 2,276 19,938 

Existing Sludge Drying Facility* 8,900 4,192 4,708 41,242 

Existing Sludge Facilities Odor Control System** 500 170 330 1,686 

Existing MCC/Generator Building* 2,740 1,673 1,067 9,345 

Existing Filter Dosing Pump Station Building* 1,684 830 854 7,481 

Existing General Site Lighting** 3,700 1,258 2,442 12,479 

Totals: 35,730 15,042 20,688 138,156 
* assumed to operate 24 hrs/day/365 days/year 
** assumed to operate average of 14 hrs/day/365 days/year 

B. Energy cost savings is calculated from the yearly reduction in power consumed (yearly 
kWH reduction in Table 6.2) multiplied by the rate of power cost charge by FPL and 
the reduction in monthly demand due to the reduction in instantaneous power demand. 
In technical memorandum “Solar Power Feasibility Study for the WRF” dated 
September 27, 2017 by HEE, it was determined that the power cost per kWH (not 
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including demand charge) is $0.0486/kWH with a demand cost of $12.56/kWD/month. 
Yearly energy cost savings is calculated as follows: 

1. (138,156 kWH/year x $0.0486/kWH) + (20.688 kWD x $12.56/kWD/month x 12 
months) = $9,832/year savings. 

7.0 BUDGETARY COSTS 

7.1 Table 6.1 summarizes budgetary costs for the lightning protection system modifications 
described in Section 4.0: 

Table 6.1 Lightning Protection System Budgetary Cost Summary 

Facility/Building Budgetary Cost 
Pretreatment Structure $10,000 
Aeration Basins No.1 and No.2 $25,000 
Small Aerobic Digester $10,000 
Clarifier No.1 $12,000 
Clarifier No.2 $12,000 
Digester Splitter Structure $8,000 
Sludge Dewatering Facility $15,000 
Truck Loading Facility $10,000 
Filter Dosing Pump Station/Adjacent Fuel Storage Tank/Canopy $10,000 
O&M Building $8,000 
Aeration Basin No.3 $5,000 
Aeration Basins No.1, No.2 and No.3 Odor Control Piping $8,000 
Clarifier No.3 $12,000 
Lightning Prediction System $12,000 
Subtotal: $157,000 
Contingency (30%) $47,100 
Total $204,100 

 

6.2 Table 7.2 summarizes budgetary costs for the lighting system modifications described in 
Section 5.0: 

Table 7.2 Lighting System Budgetary Cost Summary 

Facility/Building Budgetary Cost 
Pretreatment Structure $24,870 
Aeration Basins No.1 and No.2 $27,910 
Aeration Basin No.3 $25,140 
Aeration Basin No.1, No.2 and No. Odor Control System $22,620 
Small Aerobic Digester $15,300 
Large Aerobic Digester $26,415 
Aerobic Digesters Odor Control System $20,680 
Maintenance Shop $17,905 
Clarifier Splitter Structure $12,920 
Clarifier No.1 $12,020 
Clarifier No.2 $12,020 
Clarifier No.4 $27,690 
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Facility/Building Budgetary Cost 
Clarifier No.4 RAS/WAS Pump Station $12,920 
Effluent Filters $24,775 
Filter Backwash Basin $10,160 
Chlorine Contact Tank No.1 $20,390 
Chlorine Contact Tank No.2 $10,380 
Sludge Dewatering Building $24,185 
Sludge Drying Facility $51,195 
Sludge Facilities Odor Control System $16,800 
MCC/Generator Building $27,725 
Filter Dosing Pump Station $18,765 
General Site Lighting $102,390 
Subtotal: $565,177 
Contingency (30%) $169,553 
Total $734,730 
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Appendix A 

Excerpts from NFPA 780-2017 

Simplified Risk Analysis Calculation Procedure 
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Appendix B 

Simplified Risk Analysis Calculations
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Simplified Lightning Risk Assessment 

    

 

Based Upon NFPA 780-2017 Annex L.5 
 

    

 
Structure Name: 

Aeration Basin 
No.1 & No.2 

      

 
Structure Dimensions: 

       

 
Length 243 

      

 
Width: 171 

      

 
Height: 18 

      NFPA 780 Annex 
  

Notes 
     

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 
    L.3 Annual Threat of Occurrence (ND): 1.3360 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

  L.4 Equivalent Collection Area (AD): 95,425.9 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 
   Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

 L.5.1.1 Tolerable Lightning Frequency (NC): 0.0003 Formula: NC= (1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 
  Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); metal roof (covers/handrails) 
  Table L.5.1.2(b) Structure Contents Coefficient C3: 2.0 Moderate combustibility 

    Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 
     Table L.5.1.2(d) Lightning Consequence Coefficient C5: 5.0 Continuity of service required; no environmental impact.(third aeration basin) 

 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

  

 
Based Upon NFPA 780-2017 Annex L.5 

  

 
Structure Name: 

Pretreatment 
Building 

    

 
Structure Dimensions: 

     

 
Length 60 

    

 
Width: 20 

    

 
Height: 18 

    NFPA 780 Annex 
  

Notes 
   

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.2660 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 19,000.9 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 
Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.00015 Formula: NC= (1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); metal roof (covers/handrails) 

Table L.5.1.2(b) Structure Contents Coefficient C3: 2.0 Moderate combustibility 
 Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 

  Table L.5.1.2(d) Lightning Consequence Coefficient C5: 10.0 Continuity of service required; Environmental impact. 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 

 
Based Upon NFPA 780-2017 Annex L.5 

 

 
Structure Name: 

Small Aerobic 
Digester 

   

 
Structure Dimensions: 

    

 
Length 77 

   

 
Width: 33 

   

 
Height: 18 

   NFPA 780 Annex 
  

Notes 
  L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 
  L.3 Annual Threat of Occurrence (ND): 0.3301 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

 L.4 Equivalent Collection Area (AD): 23,581.9 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 
  Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0003 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); metal roof (covers/handrails) 

Table L.5.1.2(b) Structure Contents Coefficient C3: 2.0 Moderate combustibility 
  Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 
  Table L.5.1.2(d) Lightning Consequence Coefficient C5: 5.0 Continuity of service required; no environmental impact.(Large Aerobic Digester) 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

  

 
Based Upon NFPA 780-2017 Annex L.5 

  

 
Structure Name: Clarifier No.1  

   

 
Structure Dimensions: 

     

 
Length 65 

    

 
Width: 65 

    

 
Height: 15 

    NFPA 780 
Annex 

  
Notes 

   
L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

 L.3 Annual Threat of Occurrence (ND): 0.3120 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 22,286.7 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.5 
Structure surrounded by structures of equal or lesser height within a distance of 
3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0006 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 
Table 
L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); non-metallic roof 
Table 
L.5.1.2(b) Structure Contents Coefficient C3: 1.0 Standard Value and non-combustible. 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 
  Table 

L.5.1.2(d) Lightning Consequence Coefficient C5: 5.0 Continuity of service required; no environmental impact.(additional clarifiers) 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 

 
Based Upon NFPA 780-2017 Annex L.5 

 

 
Structure Name: Clarifier No.2 

   

 
Structure Dimensions: 

    

 
Length 72 

   

 
Width: 72 

   

 
Height: 15 

   NFPA 780 Annex 
  

Notes 
  

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.3431 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 24,505.7 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0006 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); non-metallic roof 

Table L.5.1.2(b) Structure Contents Coefficient C3: 1.0 Standard Value and non-combustible. 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 
 Table L.5.1.2(d) Lightning Consequence Coefficient C5: 5.0 Continuity of service required; no environmental impact.(additional clarifiers) 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 
Based Upon NFPA 780-2017 Annex L.5 

 
Structure Name: 

Clarifier 
Splitter 

Structure 

  

 
Structure Dimensions: 

   

 
Length 48 

  

 
Width: 12 

  

 
Height: 15 

  NFPA 780 Annex 
  

Notes 
 L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.1727 Formula: ND= (NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 12,337.7 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0003 Formula: NC= (1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure (concrete); non-metallic roof 

Table L.5.1.2(b) Structure Contents Coefficient C3: 1.0 Standard Value and non-combustible. 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 

Table L.5.1.2(d) Lightning Consequence Coefficient C5: 10.0 Continuity of service required; environmental impact. 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

  

 
Based Upon NFPA 780-2017 Annex L.5 

  

 
Structure Name: 

Sludge 
Dewatering 

Facility 

    

 
Structure Dimensions: 

     

 
Length 47 

    

 
Width: 47 

    

 
Height: 24 

    NFPA 780 Annex 
  

Notes 
   

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 
 L.3 Annual Threat of Occurrence (ND): 0.4484 Formula: ND= (NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 32,031.0 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.000075 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure and roof. 
 Table L.5.1.2(b) Structure Contents Coefficient C3: 2.0 High Value. 

  Table L.5.1.2(c) Structure Occupancy Coefficient C4: 1.0 Occupied 
   Table L.5.1.2(d) Lightning Consequence Coefficient C5: 10.0 Consequences to the Environment 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 
Based Upon NFPA 780-2017 Annex L.5 

 
Structure Name: 

Truck Loading 
Building  

 

 
Structure Dimensions: 

   

 
Length 52 

  

 
Width: 24 

  

 
Height: 24 

  NFPA 780 Annex 
  

Notes 
 

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.3987 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 28,478.0 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.5 Structure surrounded by structures of equal or lesser height within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0006 Formula: NC= (1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 0.5 Metal Structure and Roof 

Table L.5.1.2(b) Structure Contents Coefficient C3: 1.0 Standard Value and non-combustible. 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 

Table L.5.1.2(d) Lightning Consequence Coefficient C5: 10.0 Consequences to the Environment 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 

 
Based Upon NFPA 780-2017 Annex L.5 

 

 
Structure Name: 

Filter Dosing 
Pump Station 

  

 
Structure Dimensions: 

   

 
Length 42 

  

 
Width: 28 

  

 
Height: 10 

  NFPA 780 Annex 
  

Notes 
 

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.2297 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 8,203.4 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 1 Isolated structure, not other structures located within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0003 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure with non-metal roof. 

Table L.5.1.2(b) Structure Contents Coefficient C3: 2.0 High Value, moderate combustibility 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 

Table L.5.1.2(d) Lightning Consequence Coefficient C5: 5.0 Continuity of facility services required; no environmental impact. 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Simplified Lightning Risk Assessment 

 
Based Upon NFPA 780-2017 Annex L.5 

 
Structure Name: 

Covered Fuel 
Storage Tank 

 

 
Structure Dimensions: 

  

 
Length 30 

 

 
Width: 15 

 

 
Height: 10 

 NFPA 780 Annex 
  

Notes 

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.1674 Formula: ND= (NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 5,977.4 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 1 Isolated structure, not other structures located within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.002 Formula: NC= (1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 0.5 Metal; Metal Roof 

Table L.5.1.2(b) Structure Contents Coefficient C3: 3.0 Exceptional Value, Combustible Liquids 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 0.5 Unoccupied 

Table L.5.1.2(d) Lightning Consequence Coefficient C5: 1.0 Continuity of facility services not required (second fuel storage tank). 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 

 

  



Page B-12 
 

 
Simplified Lightning Risk Assessment 

 
Based Upon NFPA 780-2017 Annex L.5 

 
Structure Name: O&M Building 

 

 
Structure Dimensions: 

  

 
Length 48 

 

 
Width: 25 

 

 
Height: 10 

 NFPA 780 Annex 
  

Notes 

L.2 Lightning Flash Density (NG): 28 From lightning flash density map. 

L.3 Annual Threat of Occurrence (ND): 0.0589 Formula: ND=(NG)(AD)(CD)(10-6) potential events per year. 

L.4 Equivalent Collection Area (AD): 8,407.4 Formula: AD=LW+6H(L+W)+π9H2 (ft2) 

Table L.4.2 Location Factor (CD): 0.25 Structure surrounded by taller structures of trees within a distance of 3H. 

L.5.1.1 Tolerable Lightning Frequency (NC): 0.0015 Formula: NC=(1.5x10-3)/C events per year. C=(C2)(C3)(C4)(C5) 

Table L.5.1.2(a) Construction Coefficient C2: 1.0 Non-metallic structure with metal roof. 

Table L.5.1.2(b) Structure Contents Coefficient C3: 1.0 Standard value and non-combustible. 

Table L.5.1.2(c) Structure Occupancy Coefficient C4: 1.0 Normally occupied. 

Table L.5.1.2(d) Lightning Consequence Coefficient C5: 1.0 Continuity of facility services not required; no environmental impact. 

 
Is LPS Required? Recommended if ND≤NC then LPS is optional; if ND>NC then LPS is recommended 
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Appendix C 

 

Lightning Prediction System Vendor Data
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Appendix D 

Lighting Fixture Vendor Data 
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