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Introduction & Background 

The Big Wilson Pump Station (PS), located at 6217 Wilson Blvd, Jacksonville FL 32210 was constructed in 

1980/81 (reference: As Built Drawings provided by JEA). According to the As Built drawing, treatment units 

of an existing wastewater treatment facility – Cedar Hills Sewerage Treatment Plant – were demolished and 

the Big Wilson PS (5.6 MGD capacity) was constructed as a part of the improvements.  

 

Two 18-inch gravity sewer lines manifold together into a 24-inch DIP that enters the Big Wilson PS site on the 

east side of the PS building. The PS building has two levels. The upper level of the building houses an influent 

screen room, generator room, motor and control room, storage room, and a restroom. The lower level of the 

building houses a pump room (dry-pit) and a wet well (wet-pit).  

Upon entering the PS, the wastewater flow is immediately split into two separate 3-ft wide channels. Each 

channel used to have a sluice gate to isolate the channel and a mechanical bar screen to collect floatables from 

the influent wastewater entering the PS. Per JEA’s operation staff, the sluice gates are frozen in-place and the 

southern mechanical bar screen was removed and a manual bar screen installed in-place. During the site visit, 

the northern bar screen was also not in operation and per JEA’s operation staff, this screen needs to be 

removed as well as a part of this project. The sluice gates at each channel will also be required to be replaced.  

Big Wilson PS  
6217 Wilson Blvd 
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Following the screens, the flow from each channel combines and enters the wet well area of the PS. There are 

three (3) 50 HP pumps (two (2) duty and one (1) standby) in the dry-pit area that pump the wastewater from 

the wet well into a 16-inch DIP force main that runs towards Wilson Blvd. and ultimately to the Southwest 

Water Reclamation Facility. Each pump is rated for pumping 1,950 gpm at approximately 52-ft with total PS 

capacity of 3,900 gpm (~5.6 MGD).  

The electrical service for Big Wilson PS is a 480V, three phase service composed of 3# 500KCM & 1#2 

Neutral.  The utility is provided by an overhead transformer serving the main disconnect located in the Motor 

Control Center (400A, three phase). The standby power is supplied by a Caterpillar generator (155KW, 480V, 

three phase) located inside the station building. The generator is fed from a 1,000 gallon above ground diesel 

fuel tank located outside. The standby feeder runs from the generator control panel main breaker to the 

automatic transfer switch located in the MCC.  

 

 

Big Wilson PS – Northeast Part of the Building 
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Big Wilson PS – North Part of the Building 

Justification 

JEA utilizes a percentage scoring system for evaluating their PSs. A percentage score of greater than 50% 

identifies the PS as requiring attention (needing improvements). The Big Wilson PS scored 57% during JEA’s 

recent inspection and observations. The existing pumps, motors, and many components at this PS were 

installed in 1980/81. JEA indicated that these have reached the end of their useful life and or need 

improvements to handle additional future flows to meet the current industry standards. JEA also desires to 

upgrade the electrical and instrumentation equipment as it is antiquated and needs improvements to bring to 

current industry standards. For these reasons, JEA desires to rehabilitate this existing PS.  

The purpose of this document is to serve as the project definition (PD) for the Big Wilson PS evaluation. This 

project definition provides, background and justification, defines the project scope, provides a preliminary 

evaluation of the PS, provides a schedule for design and construction and estimates the anticipated capital 

costs for the work. 

 

Scope 

JEA tasked Brown and Caldwell (BC) to evaluate the PS with respect to the following disciplines – civil, 

mechanical, electrical, instrumentation and structural. As a part of JEA’s PS inspection, JEA has identified the 

following issues with the Big Wilson PS: 

 Water draining down the stairwell into the wet well area 

 Only one ventilation fan is working. 

 Lighting in the wet well area is poor. 

 Potable wash down water piping in wet well area requires replacement. 

 Sluice gates and actuators require replacement. 

 Bolts in stairwell to wet well need replacement. 

 Blower requires replacement. 

 1970s vintage electrical requires evaluation. 
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These items were evaluated and confirmed as part of Brown and Caldwell’s overall assessment of the facility. 

The following are the functional improvements identified in the multi discipline assessment. 

 

Functional Improvements 

The following functional improvements are recommended: 

1. Rain pouring down the stairwell into the wet well area – This area was identified by JEA and BC 

observed the area for leaks.  The threshold of the doorway into the wet well area is clearly not sealed 

and would allow the deck slab to drain directly into the inside of the building down a corridor to the 

wet well stair.  BC recommends that a replacement door and threshold be installed. For this work, FRP 

doors and frames should be utilized. Replace other doors beyond their useful life as required.  See 

photos 1 and 2 in Appendix A. 

2. Ventilation fan – The existing non-working ventilation fan will be replaced with a new in-kind 

ventilation fan to provide adequate ventilation in the motor and control room.  See photo no. 3 in 

Appendix A. 

The ventilation system needs to be evaluated per Sections 7 and 13 of NFPA 820, 2016 and also meet 

JEA airflow Standard of 30 air changes per hour (ACH) for dry pit areas and 60 ACH for the wet well 

areas. Per the JEA operational staff, the existing ventilation system does not meet these requirements. 

Hence, the ventilation system will need to be upsized.  

3. Poor lighting in wet well area – During the site visit, it was observed that a number of light fixtures 

were not working; most likely due to corrosion (see photo 4 & 5 in Appendix A).  Per JEA operation 

staff, JEA prefers the LED lighting as manufactured by RAB Lighting, Inc.  

As both the screen room and the wet well area are classified as Class 1, Division 1, it is recommended 

that all lights and conduits in this area be replaced with appropriate fixtures while also adding 

additional lighting in the wet well area.   

It is recommended that the lighting on the building exterior and throughout the interior should be 

updated and replaced with high efficiency LED type along with the respective raceway, wiring, and 

devices for the lighting. This also applies to emergency lighting and exit signs. 

4. Potable water connection in wet well area – During the discussions with JEA operational staff, there is 

no potable water connections in the wet well area. BC recommends that a new potable water pipe 

along with a backflow preventer be installed in the wet well area with at least two connections.   

5. Sluice gates – During the site visit it was observed that both the sluice gates located in the wet well 

area were frozen in-place. The actuators located in the upper level screen room were also frozen (see 

photo 6 & 7 in Appendix A). It is recommended that these gates be replaced with new 30-inch sluice 

gates with new actuators and disconnects that are appropriate under Class 1 Division 1 environment 

conditions per JEA Standards.  

6. Stair Bolts – It was observed that the bolts in the stair well to the wet well area were all corroded. 

These bolts can be replaced with new corrosion resistant bolts of 316SS or duplex stainless steel.  

However, with entry into the confined space, the designer of the improvements should evaluate if a 

full replacement with FRP stairs should be included and if the replacement of the entire guardrail 

system within the confined space area should be included.  See photo 8 in Appendix A. 

7. Blower replacement – During the site visit, JEA operational staff indicated that the non-functioning 

blower was recently replaced under the maintenance program. It will have to be confirmed that 

adequate ventilation is provided per NFPA 820, 2016 and then determine if any additional ventilation 

is required. 
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8. Replace reduced voltage autotransformers for each pump to meet the requirements as included in 

JEA’s Master Lift Station Standards and Section 433 Submersible Wastewater Pumping Stations.  The 

existing Motor Control Center should be replaced due to age, corrosion, and the increase in motor 

horsepower to include VFD’s.  The drives will need to meet JEA standards including and not limited 

to having heat sinks, profibus communication cards, and DV/DT output filter (if required per JEA 

standard). The new main disconnect, ATS and MCC will need updated ARC flash analysis and 

labeling.  

9. Replace controls for each pump to meet the requirements as specified by JEA’s Master Lift Station 

Standards and Section 433 Submersible Wastewater Pumping Stations.  The existing electrical control 

panel appears to be in good condition considering there are unsealed entry and exit points. The PLC is 

a Siemens S7-300 with a Weidmuller radio. Despite the condition of the existing control panel, BC 

recommends replacing it with one that includes Profibus communications to the new pump motor 

starters and meets the current JEA Master Lift Station Standards and Section 433 Submersible 

Wastewater Pumping Stations. 

10. Replace electrical panels and cabling in the pump room to meet the requirements as specified by 

JEA’s Master Lift Station Standards and Section 433 Submersible Wastewater Pumping Stations - 

including pump manual safety switches, sump pump control panel, water seal pump disconnects, and 

flush water pump disconnect. 

11. Mechanical Bar Screen – There is one non-functioning mechanical bar screen at the PS. 

Recommended Standards for Wastewater Facilities, 2014 Section 42.322 requires bar screens on pump 

station with greater than 30-inch sewers and since the sewer to this PS is 24-inches, a bar screen is not 

required.  

During the site visit, JEA’s operational staff indicated that there is no concern in regards to rags, 

plastics or other floatables entering the PS and hence screening (mechanical or manual) is not required 

as a part of the improvements. As part of improvement project, the existing non-functioning 

mechanical bar screen will be removed.  Since this will leave an unprotected opening and the embeds 

supporting the remaining grating in this area are corroded, BC recommends that an FRP grating 

system with integral top plate be installed throughout the screen room as well in the channel. 

12. Paint in the screen room and wet well areas – Due to the highly corrosive environment due to the 

biogenic sulfide corrosion in these areas, a blended amine cured epoxy paint system recommended that 

would be suitable under the biogenic sulfide corrosion conditions. The existing painting will be 

stripped and the concrete will be prepared per the paint system requirements prior to the new paint 

system being applied per JEA Standard Section 447 – Water Wastewater Protective Coatings.  See 

photos 9 & 10 in Appendix A. 

13. BC had limited sight lines into the influent channels but noticed that there is degradation of concrete.  

The designer of the improvements should review these conditions within the confined space and 

recommend repairs/resurfacing of the influent channels.  See photo 11 in Appendix A. It will have to 

be confirmed that adequate ventilation is provided per NFPA 820, 2016 and then determine if any 

additional ventilation is required. 

14. Modify existing concrete bases under pumps as required for new pumps installation. 

15. BC observed that the main hatches on the exterior deck over the wet well did not have spring assists or 

fall prevention devices currently in use at many installations.  BC recommends that the hatch plate be 

upgraded with stiffeners and spring assist/hold-open arms and that a fall prevention net or grate be 

retrofitted as part of the improvement project. 

16. BC noted that guardrails are required on all platforms that are greater than 24-inches above adjacent 

grade. Stairways should also have a third handrail that is not currently in place.  JEA Staff indicated 

that they started to work on adding these but BC should include that as a part of the proposed 

improvements.  BC recommends that guardrail and handrail be provided throughout the pump station.  

Minor repairs at anchor bolts should also be included in the improvement project. 
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17. Pumps – JEA provided the future flow and head conditions for the PS as 4,383 gpm (6.3 MGD) at 75-

ft head. The current pump will not be able to meet these requirements and hence the pumps will need 

to be replaced. The low and high system curve for this pump station was not readily available from 

JEA, hence a detailed hydraulic evaluation for the pump selection was not performed to ensure that the 

recommended pump operated within the Preferred Operating Range (POR). A detailed hydraulic 

analysis for the pump selection is recommended during the design phase. The new pumps will meet 

the requirements as specified in Section 433 Submersible Wastewater Pumping Stations. 

Replace all three existing dry-pit submersible pumps as follows: 

a. Per JEA’s Standards Manual Part AS – 603, Flow Serve (pump model MSX), EMU and KSB 

pumps are approved pump manufacturers. The existing pumps at the Big Wilson PS are the 

vertical shaft dry pit solids handling type and per JEA, the replacement pumps shall be of 

similar type. Per the conversations with Flow Serve’s pump representative, the MSX pump 

does not come in the extended shaft version and recommended the pump model MFV which is 

a vertical shaft dry pit solids handling type pump. 

The preliminary pump selected that meets these requirements as manufactured by Flow Serve 

is pump model MFV. New vertical shaft dry pit solids handling pumps and appurtenances 

would include three 60-HP pumps each rated at 2,192 gpm at 75 ft of head.  Two pumps will 

be duty and one pump will be standby. The pumps design flow and head conditions were 

developed by JEA System Planning. A pump curve for this pump is included in Appendix A. 

Shaft guards and upper level motor guards at the base of the motor are recommended by BC. 

18. Existing valves and piping downstream of the discharge head can remain. Recommend adding a JEA 

Standard strap-on effluent flowmeter to totalize and record flow in the PLC via 4-20mA signal from 

the flowmeter. We also recommend adding a discharge pressure transmitter and monitoring the signal 

with the PLC via 4-20mA signal to alarm in event of high discharge conditions. Each of these would 

be monitored and trended in SCADA. 

19. NFPA 820, 2016 Standards for Fire Protection in Wastewater Treatment and OSHA, 29 CFR 

1910.146, Confined Spaces Permit Requirements both recommends combustible gas detection in 

pump station wet wells. It is recommended to install a new combustible gas detection system capable 

of monitoring for combustible gas such as Methane. Other gases such as Hydrogen Sulfide and 

Oxygen can be monitored as desired; this is at JEA’s discretion. 

20. Generator – Replace existing generator with one sized to handle the increased electrical load and 

meets current JEA standards. Using conservative estimate, a 300 KW generator is recommended. 

Calculations are needed to determine accurately the proposed generator sizing that will meet the 

requirement with the increased pump motor horsepower. Current standards require engine-generator 

unit to be capable of interfacing with JEA SCADA equipment and having an automatic exerciser to 

test the unit on a weekly basis to name a couple. The Automatic Transfer Switch (ATS) will also need 

replacement in addition to all wiring and raceways between the ATS and genset. 

21. Diesel Fuel Tank – The existing above ground tank appears to be in good physical condition and has 

UL 2085 listing. Many of the gauges on the fuel tank were unreadable. Recommend replacing all 

gauges and instrumentation on the fuel tank including and not limited to fuel level gauge, 4-20mA 

data converter and leak detection to meet JEA standards. JEA standards require 60 hour capacity at 

100% at full load above 151KW gensets. Calculations are needed to determine if the existing 1,000 

gallon fuel tank will meet this requirement with the increased pump motor horsepower. If the existing 

fuel tank meets the standards requirements then we recommend the fuel tank to remain. Current day 

tank should be replaced. 

22. Grounding – With the entire electrical system being replaced to accommodate the increased pump HP, 

it is recommended that the grounding system be upgraded/replacement as well. 

23. Bubbler System – A new bubbler system has replaced the submersible pressure transducer. Bubbler 

systems tend to have issues with moisture/ condensation and require a lot of maintenance. We 
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recommend a hydrostatic, or radar level transmitter.  We also recommend backup relay logic using 

floats or the bubbler to back up the PLC but also the level transmitter/bubbler. 

24. JEA staff had indicated that they would like to have a hoist for lifting the pumps in the dry pit area.   

Given the complexity of the piping, shafts and other hangers within the space, this would have to 

become a system other than a hoist and monorail system discussed.  The designer of the improvement 

project should install steel framing that would accommodate eye bolts and hoist locations to assist 

with removal based on discussions with JEA staff and the methods currently used to pull pieces of 

pipe, valves, pumps and motors.  Most likely this could also include the purchase of A-Frames in 

addition to the pick points. 

25. During the site visit, JEA operational staff indicated that odor was not an issue at this PS and hence no 

odor control system is recommended. Odor sampling can be performed as a part of the design project 

to confirm that no foul odor is present at this pump station.  

26. BC’s final recommendation is to recoat the dry pit and electrical room since the existing coating is 

peeling in locations and repairs have been made without the final coating being accomplished. All 

coatings shall be applied per JEA Standard Section 447 – Water Wastewater Protective Coatings. 

Expansion and Phasing 

Engineering design for this project will be completed by the end of FY17. Procurement, construction and close 

out for the improvements project will be completed by FY19.     

Materials of Construction 

Materials of construction will conform to the latest edition of JEA Water & Sewer Standards Manual and 

Master Lift Station Standards. 

 

Location, Site Planning Considerations 

Land Ownership/Acquisition Issues 

The project will be constructed entirely within the Big Wilson PS property.  No additional property is expected 

to be needed. 

Existing As-builts 

As-builts of existing construction are available.  

Site Constraints 

The project is constrained by the existing layout of the structures and facilities, most notably the wet well area 

and the screen room. The wet well area is a confined space entry and improvements in this area will require 

confined space permit. Additionally, the screen room due to the exposure from the wet well area is a Class 1 

Division 1 area. During the design phase, the determination will be made in regards to additional construction 

requirements in these areas. 

Demolition of Existing Facilities 

New construction will be take place on or in existing facilities. Demolition of existing facilities is expected as 

listed in the functional improvements section of this project definition document.   

Stormwater Management  

Because there will be no additional impervious area constructed, no additional stormwater treatment is 

expected to be required. 

Fencing 

There is adequate existing fencing around the Big Wilson PS site. 



SOUTHWEST – 6217 WILSON BLVD – CLASS III/IV PUMP STATION UPGRADES – PROJECT DEFINITION 

084-17 Appendix C Project Definition  Page 8 of 39 

 

Regulatory and Permitting Requirements 

No FDEP or City of Jacksonville permits are expected to be required as the improvements being recommended 

are generally replacements. 
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Implementation Schedule 

The major activities involved in the project are as follows: 

 Request for Design Proposal and Review 

 30%, 60%, 90%, and 100% Design 

 Construction Contractor Procurement 

 Construction 

 Project Closeout 

 

Big Wilson Class III/IV 

Pump Station Upgrades 

FY              
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FY                         
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FY                       
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 2
nd

 3
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 4
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  4
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  3
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  4
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  1

st
  

Request for Design Proposal 

& Review = 204 Days 
X X X          

             

Engineering – Design 

Duration = 251 Days 
   X X X        

             
Procurement – Bid 

Duration = 133 Days 
     X X X     

             

Construction 

Duration =  310 Days 
       X X X X  

             

Closeout 

Duration = 54 Days 
          X X 

 

 

Project Management & Delivery 
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Cost Opinion and Expenditure Forecast  

A Class 4 Engineer’s Opinion of Probable Construction Cost (EOPCC) was prepared in accordance with the 

Association for the Advancement of Cost Engineering International (AACE) criteria for the improvements 

recommended for the Big Wilson PS (Appendix B). A Class 4 estimate is defined as a Planning Level/Design 

Technical Feasibility Estimate.  Typically, engineering is from 1 to 15 percent complete. Class 4 estimates are 

used to prepare planning level cost scopes and form the base work for the Class 3 Project Budget or Funding 

Estimate. Expected accuracy for Class 4 estimates typically range from -30 to +50 percent, depending on the 

technological complexity of the project, appropriate reference information and inclusion of an appropriate 

contingency determination. In unusual circumstances, ranges could exceed those shown. 

The construction for this project is not expected to start until FY-2018 and will last for about 12 months. For 

this project, the anticipated rate of escalation is 3% per annum. The mid-point of contruction is approximately 

25.7 months from the date of this EOPCC. Hence, a 6.62 % escalation to midpoint is included in the EOPCC. 

An undesigned/undeveloped contingency of 30% is included in the EOPCC. This contingency factor covers 

unforeseen conditions, area economic factors, and general project complexity. This contingency is used to 

account for those factors that cannot be addressed in each of the labor and/or material installation costs.  Based 

on industry standards, completeness of the project documents, project complexity, the current design stage and 

area factors, construction contingency can range from 10 to 50 percent. 

The estimate of probable cost below includes construction permits, contingency, contractor’s overhead, profit, 

and mobilization, and bonds and insurance.  In addition, engineering services, start-up services, and JEA 

General and Administrative costs, JEA Cost and Scheduling, and JEA Project Management are included. 

ACTIVITY/DESCRIPTION SUB-TOTAL TOTAL 

Contractor Direct Cost $1,823,669 $1,823,669 

Contractor Indirect Cost  $843,088 

Overhead & Profit $119,942  

Miscellaneous-General/Special Conditions $165,631  

Engineering Undefined Contingency – 30% $557,515  

JEA Cost & Engineering  $666,689 

Engineering (10%) $266,676  

Project Management (4%) $106,670  

Engineer’s Services During Construction (5%) $133,338  

JEA Inspector (6%) $160,005  

TOTAL PROJECT COST $3,333,446 $3,333,446 

 

 

 

 

 

PROJECTED EXPENDITURE FORECAST BY FISCAL YEAR 

ACTIVITY FY 2018 TOTAL 
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QUARTER 1
st
  2

nd
  3

rd
  4

th
  

JEA Cost & Engineering 10% $26,668    $26,668 

JEA Cost & Engineering 30% $53,335    $53,335 

JEA Cost & Engineering Final  $93,337 $93,336  $186,673 

Construction    $26,668 $26,668 

TOTAL $80,003 $93,337 $93,336 $26,668 $293,344 

 

 

PROJECTED EXPENDITURE FORECAST BY FISCAL YEAR 

ACTIVITY FY 2019 FY 2020  TOTAL 

QUARTER 1
st
  2

nd
  3

rd
  4

th
 1

st
   

JEA Cost & Engineering 10%       

JEA Cost & Engineering 30%       

JEA Cost & Engineering Final       

Construction $850,000 $800,000 $800,000 $500,000 $90,102 $3,040,102 

TOTAL $850,000 $800,000 $800,000 $500,000 $90,102 $3,040,102 

 

FY 2018 TOTAL $293,344 

FY 2019 TOTAL $2,950,000 

FY 2020 TOTAL $90,102 

PROJECT GRAND TOTAL $3,333,446 
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Risks 

 If this infrastructure is not replaced JEA will continue incurring long term maintenance expense.  

 Higher wastewater flow and head conditions at the PS are anticipated thereby requiring the existing 

pumps, which have reached their useful life and are failing, to be replaced. 

 Electrical and I/C components at this station are antiquated and will require replacement due to the 

following reasons: 

o New pumps are significantly larger size (50 HP existing pumps vs. 75 HP proposed pumps 

each)  

o Vintage electrical components are showing signs of wear and failure 

o JEA desires to have the electrical and I/C components be bought up to current industry and 

JEA Standards 

 Replacement of non-functioning door as it creates slippery conditions due to rain seeping in and poor 

lighting in the screen and wet well areas. 

 Other miscellaneous, though important, improvements as mentioned in functional improvements are 

necessary for daily functions to be performed at this station. 
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Scope Approval –The signatures below represent approval for this project.  The groups represented must 

approve in writing changes to the scope, cost, or schedule, prior to implementing those changes.   

 

__________________________ ___________  __________________________ ___________ 

Corporate Planning   Date  O&M     Date 

 

_____________________________________  __________________________ ___________ 

Outreach    Date  Environmental   Date 

 

_____________________________________  __________________________ ___________ 

Others Signature   Date  Others Signature   Date 

 

Rev 1 Description:  
   

Schedule Effect:   

Cost Effect:   

Approvals: 

 

___________________________________  __________________________ ___________ 

Corporate Planning   Date  O&M     Date 

 

__________________________ __________  __________________________ ___________ 

Outreach    Date  Environmental   Date 

 

__________________________ __________  __________________________ ___________ 

Others Signature   Date  Others Signature   Date 

 

Rev 2 Description:  
   

 

Schedule Effect:   

Cost Effect:   

Approvals: 

 

__________________________ __________  __________________________ ___________ 

Corporate Planning   Date  O&M     Date 

 

__________________________ __________  __________________________ ___________ 

Outreach    Date  Environmental   Date 

 

__________________________ __________  __________________________ ___________ 

Others Signature   Date  Others Signature   Date 
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APPENDIX A 

 

  

 

Photos 1 and 2 – Door threshold and corroded latch/lock set at the Screen Room 
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Photo 3 – Ventilation Fan to be replaced in-kind 

 

Photo 4 – Non-working Light Fixture  
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Photo 5 – Non-working Light Fixture  

   

Photo 6 & 7 – Frozen Sluice Gates and Actuators 
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Photo 8 – Corroded Stairwell Bolts 

    

Photos 9 and 10 – Paint peeling from the Screen Room Walls 
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Photo 11 – Degraded concrete in the influent channel as seen from exterior concrete box. 
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APPENDIX B 

ENGINEERS OPINION OF PROBABLE CONSTRUCTION COST (EOPCC) 
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