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SECTION 1 – GENERAL INFORMATION 

1.1. Facility Information 

Tampa Electric Company is proposing a Solar Power Generation Facility (the “Facility”) 
known as the Big Bend III Battery Energy Storage System (“BESS”). The Facility is 
located within Section 10, Township 31S, Range 19E in Hillsborough County, Florida. 
 
The Facility is generally located south of Big Bend Road, east of Dickman Road, and 
west of North U.S. Highway 41 (State Road 45). A general location map is provided in 
Figure 1 “Location Map” on page 2. 
 
The Facility is located within an approximately 11.98-acre project area. The proposed 
improvements include the BESS installation, semi-pervious gravel access pathways, 
and a 1.4-acre stormwater treatment area. 
 
A review of FEMA Flood Insurance Rate Map (FIRM) Panel No. 12057C0492H, dated 
October 7, 2021, indicates that the site is primarily located within FEMA Flood Zone X. 
A minimal portion of the site lies within Flood Zone AE, as shown in Figure 2 “FEMA 
Flood Map” on page 4; however, no proposed development is located within the 
mapped floodplain. As the site is situated within a tidally influenced drainage system 
and the project does not alter existing floodplain storage or conveyance, no adverse 
impacts to the floodplain are anticipated. 
 
The study area consists of one (1) onsite drainage basin, which ultimately discharges 
northwest toward Tampa Bay. The development plan maintains historical drainage 
patterns, and no redirection or alteration of offsite drainage is proposed. 
 
The site is situated on a fill mound approximately seven feet higher than the driveway 
tie-in. The top of the mound, where the BESS pad is proposed, slopes gradually to the 
northeast. This existing topography supports the proposed drainage design, which 
utilizes conveyance swales to capture onsite runoff and direct it eastward to the 
stormwater treatment area. Treated stormwater will outfall east into the perimeter ditch 
surrounding the property, ensuring post-development discharge rates remain below 
pre-development discharge rates in accordance with regulatory criteria. 
 
The 100-year base flood elevation (BFE) is 11.0 feet. The proposed BESS pad 
elevation of 15.0 feet, as confirmed through design coordination, places the facility 
safely above both the regulatory flood elevation and the top of the existing flood wall. 
 
The Pre-Development Basin Map is provided on page 5, and the Post-Development 
Basin Map is provided on page 6. 
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Figure 1 – Location Map 
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Figure 2 – FEMA Flood Map 
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Figure 3 – Pre-Development Basin Map 
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Figure 4 – Post-Development Basin Map 
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SECTION 2 – DESIGN APPROACH 
 
The Facility will be designed such that no adverse water quantity or water quality impacts to 
receiving waters will occur as a result of the development, in accordance with the Southwest 
Florida Water Management District (“SWFWMD”) Environmental Resource Permit (ERP) 
criteria and Section 62-330.304, Florida Administrative Code. The Facility will be designed 
following a “Civil Light” approach. 
 
2.1. Civil Light Design Elements 

The Civil Light Design Elements include: 
• Minimizing grading by utilizing existing historical drainage patterns; 
• Minimizing grading by promoting sheet-flow conveyance at or near existing grade; 
• Grassing the site to reduce semi-impervious areas; 
• Minimizing the introduction of new impervious area by using semi-impervious 

materials (e.g., rocked pathways); 
• Preserving pre-development water quantity conditions; 
• Preserving historical offsite drainage patterns. 

2.2. Design Requirements and Methodology 

The design requirements and methodology include the following: 
 
2.2.1 Water Quantity 

• The Site will be analyzed for water quantity based on a pre- versus post-
development comparison consistent with SWFWMD ERP criteria. 

 
2.2.2 Water Quality 

• The Site will be analyzed as a single drainage basin for water quality 
treatment purposes. 

• The project will be evaluated for water quality impacts associated with added 
impervious areas. 

• In accordance with SWFWMD Applicant’s Handbook Volume II, Section 4.0, 
and consistent with previous solar projects in the region, the required 
stormwater treatment volume is based on the runoff generated from the first 
1.00 inch over the added impervious area. 

• All semi-impervious areas were conservatively treated as fully impervious for 
the purpose of calculating the 1.00-inch treatment volume. 

• In addition to the 1.00-inch treatment requirement, a nutrient loading analysis 
was performed in accordance with the current methodology in Section 9.2.2. 

• Pre-Development and Post-Development Total Nitrogen (TN) and Total 
Phosphorus (TP) loads were calculated using the Section 9.2.2 runoff volume 
procedure and the applicable Event Mean Concentrations (EMCs) for the 
identified land uses. 

• These results are compared to determine compliance with impaired-waters 
requirements (if applicable) and to confirm that the post-development 
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condition does not increase nutrient loads. All computations and assumptions 
are provided in the Nutrient Loading Appendix. 

 
2.2.3 Floodplain 

• FEMA Flood Insurance Rate Maps will be reviewed for applicable flood zone 
information. 

• As the Site lies within Flood Zone X and a tidal system, no adverse impacts 
to the existing floodplain storage or conveyance are anticipated. 

SECTION 3 – STORMWATER ANALYSIS 

3.1. Pre-Development 

3.1.1. Water Quantity 

• The site ultimately discharges into Tampa Bay, and the tailwater conditions 
are governed by oceanic tidal influences. 

3.1.2. Water Quality 

• The Pre-Development site nutrient loading was calculated in accordance with 
Section 9.2.2 (current nutrient-loading methodology). 

• The Pre-Development land use for the basin was represented as Low 
Intensity Commercial, and the event mean concentrations (EMCs) used to 
compute annual loads are TN = 0.93 mg/L and TP = 0.19 mg/L, per the 
Southwest Florida Water Management District Applicant’s Handbook EMC 
table.   

• Annual TN and TP Pre-Development mass loadings were calculated by 
multiplying the annual runoff volume for each basin (per Section 9.2.1) by the 
EMCs for Low Intensity Commercial and converting the results to pounds per 
year.  

3.1.3. Floodplain Analysis 

• The site is located within FEMA Flood Insurance Rate Map (FIRM) Panel No. 
12057C0492H, dated October 7, 2021. 

• The majority of the site, including all proposed development areas, lies within 
FEMA Flood Zone X. A small portion of the site, outside the development 
limits, is within Flood Zone AE, which includes a limited area mapped as 
Coastal Floodplain (BFE = 11 feet). 

• The applicable FEMA Flood Map is provided in Figure 2 on page 3. 
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3.2. Post-Development 

3.2.1. Water Quantity 

• The existing drainage patterns are preserved in the Post-Development 
condition. 

• No mass grading is proposed; therefore, the existing hydraulic connectivity 
and outfall locations are maintained. 

• The site ultimately discharges to Tampa Bay, which is tidally influenced by 
the Gulf of Mexico. 

• Tailwater conditions for all conveyances and discharge points are based on 
oceanic tidal conditions. 

3.2.2. Water Quality 

• The site was analyzed for Water Quality Volume based on the first 1.0 inch 
of runoff generated from the added impervious areas, consistent with 
SWFWMD Volume II, Section 4.0. 

• In addition to the 1-inch treatment analysis, nutrient loading was calculated 
using the Section 9.2.2 methodology for Post-Development conditions. 

• The Post-Development land use for the site was represented as Scrubby 
Flatwoods, with Event Mean Concentrations (EMCs) of TN = 1.155 mg/L and 
TP = 0.027 mg/L (per SWFWMD Applicant’s Handbook EMC table).  

• Annual TN and TP post-development mass loadings were calculated by 
multiplying the annual runoff volume for each basin (per Section 9.2.1) by the 
EMCs for Scrubby Flatwoods and converting to pounds per year. 

3.2.3. Floodplain Analysis 

All proposed developed areas lie entirely within Flood Zone X, and as the Site 
drains to a tidal system, no adverse impacts to floodplain storage or 
conveyance are expected 
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SECTION 4 – RESULTS 

4.1. Water Quantity 

There is no proposed mass grading of the site, the hydraulic connectivity and outfalls 
are all preserved in the Post-Development Condition. Restoration of the site to a natural 
grassland sheet flow condition, which had previously been agricultural pasture in the 
Pre-Development state results in increased time of concentration, decrease in the runoff 
Curve Number, and increased soil storage. 
 
The site ultimately discharges into Tampa Bay and tailwater conditions are based on 
oceanic tidal conditions. Thus, a pre-development versus post-development analysis is 
not necessary as the post-development conditions will not have a negative impact on 
the downstream waterbody. 

4.2. Water Quality 

The Facility has been designed to utilize a Stormwater Treatment Area as the primary 
water quality treatment for the volume of runoff generated from 1 inch over the added 
impervious areas.  
 
4.2.1. Stormwater Treatment Area 

A summary of the Water Quality Analysis is shown in Table No. 1 “Water Quality Analysis 
Summary,” below and the full Water Quality Analysis can be found in Appendix 2. 
 

Table No. 1 
Water Quality Analysis Summary 

Basin Required Water 
Quality Volume (ac-ft.) 

Provided Water Quality 
Volume (ac-ft.) 

1 0.37 0.39 
Total 0.37 0.39 

 
 

4.2.2. Nutrient Analysis 

A nutrient loading analysis was completed in accordance with the current SWFWMD 
and FDEP nutrient-loading methodology outlined in Section 9.2.2 of the Environmental 
Resource Permit Applicant’s Handbook Volume II. The analysis evaluated the Post-
Development nutrient loads, treatment performance, and expected nitrogen (TN) and 
phosphorus (TP) reductions achieved through the proposed Stormwater Treatment Area 
and associated Best Management Practices (BMPs). The site was modeled as a single 
drainage catchment (Catchment 1 – BBIII BESS), and the proposed BMP configuration 
was evaluated using the BMP analysis tool with percent-removal efficiencies applied to 
the nearest whole percent. 
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The results indicate that the implemented BMPs provide substantial nutrient load 
reductions for the Post-Development condition. The total Post-Development nitrogen 
load generated onsite is 44.47 kg/yr, of which 42.51 kg/yr (93.73 lb/yr) is removed, 
resulting in a 96% total nitrogen load reduction. The resulting nitrogen discharge load to 
the receiving waterbody is 1.96 kg/yr (4.32 lb/yr). 
 
Similarly, the total Post-Development phosphorus load is 7.398 kg/yr, with 7.072 kg/yr 
(15.594 lb/yr) removed, corresponding to a 96% total phosphorus load reduction. The 
resulting phosphorus discharge load is 0.326 kg/yr (0.72 lb/yr). 
 
These results demonstrate that the proposed Stormwater Treatment Area and 
associated BMPs achieve significant nutrient removal efficiencies and ensure that Post-
Development nitrogen and phosphorus loads discharged to Tampa Bay are minimized 
in accordance with current regulatory expectations for impaired waters and Total 
Maximum Daily Load (TMDL)–relevant basins. 

A summary of the Nutrient Analysis is shown in Table No. 2 “Nutrient Analysis 
Summary,” below and the full Nutrient Analysis can be found in Appendix 2. 
 

Table No. 2 
Pre vs Post Water Quality Improvements 

Basin 
CN Soil Storage 

(in.) Nitrogen (kg/yr) Phosphorus 
(kg/yr) 

Pre Post Pre Post Pre Post Pre Post 
Basin 68 61 4.65 6.45 44.47 1.96 7.398 0.326 

∆ -6 CN 
Reduction +1.8 Increase 96% Reduction 96% Reduction 

 
 
 
 
 
 

The Remainder of Page is Intentionally Blank 
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SECTION 5 – CONCLUSIONS 
 

• All requirements of FDEP, SWFWMD and Hillsborough County addressing stormwater 
attenuation, water quantity and quality have been addressed and satisfied with this 
report; 
 

• All State, Local and Federal flood protection requirements have been satisfied. 
 

• The project area is approximately 11.98-acres.  
 

• The Site’s Post-Development total impervious area is: 4.43 acres 
 

• The site is hydrologically analyzed as (1) drainage basin; 
 

• The project maintains all existing drainage patterns, hydraulic connectivity, and outfall 
locations, with no mass grading proposed. 
 

• The Pre-Development land use is best represented as Low Intensity Commercial/Open 
Space (poor condition), while the Post-Development open space areas more closely 
resemble natural grassland conditions, resulting in improved hydrologic characteristics 
(lower CN, increased storage, increased Tc). 
 

• The onsite basin will continue to discharge toward Tampa Bay, and tailwater elevations 
remain controlled by oceanic tidal conditions. 
 

• All proposed development occurs within FEMA Flood Zone X, and the project does not 
encroach upon or alter mapped floodplain storage or conveyance areas. 
 

• The BESS pad elevation of 15.0 feet is located well above the 100-year Base Flood 
Elevation of 11.0 feet, providing adequate flood protection. 
 

• Water quality treatment is provided through a Stormwater Treatment Area designed to 
treat the runoff volume generated from the first 1.0 inch of rainfall over the added 
impervious areas, consistent with SWFWMD Applicant’s Handbook Volume II 
requirements and precedent for similar facilities. 
 

• Semi-impervious areas were conservatively treated as fully impervious in the water 
quality volume calculations. 
 

• Nutrient loading was evaluated using the current Section 9.2.2 methodology, with the 
site modeled as a single drainage catchment and BMP performance based on percent-
removal efficiencies. 
 



Big Bend III Battery Energy Storage System Drainage Calculations 
 

Page 13 of 30 
  

• The proposed BMPs achieve a 96% reduction in both Total Nitrogen and Total 
Phosphorus, reducing the nitrogen discharge load by 42.51 kg/yr (93.73 lb/yr) and 
reducing the phosphorus discharge load by 7.072 kg/yr (15.594 lb/yr). 
 

• The significant reduction in nutrient loads ensures that Post-Development discharges to 
Tampa Bay are minimized and consistent with regulatory expectations for impaired 
waters and TMDL-sensitive basins. 
 

• Overall, the Post-Development hydrologic and water quality conditions are equal to or 
better than existing conditions, and the project meets SWFWMD Environmental 
Resource Permit (ERP) criteria for attenuation, flood protection, water quality treatment, 
and nutrient load reduction. 

 
• Best Management Practices have been utilized in preparing an Erosion Sediment 

Control Plan to comply with the NPDES. Further, since the site does not require 
extensive earthwork, much of the existing pastureland will be maintained during the 
construction of the site. 
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I, James P. Terpening, PE, do certify that the application for Big Bend III Battery Energy Storage 
System has been designed in full compliance with the requirements of the Southwest Florida 
Water Management District, Hillsborough County and the Florida Department of Environmental 
Protection. All plans, calculations, reports, or other documents that have been submitted in 
support of the application bearing my signature and seal have been prepared in full recognition 
of and compliance with these requirements. 
 
Submitted by:  
 
 
 
______________________________ 
James P. Terpening, PE Date 
Florida Registration #24276 
EOR Responsibility – 100% Pages 1-30 

bterpening
Digital Signature Statement
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