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Section 1 

Introduction 

1.1 General Information 

The Peace River Manasota Regional Water Supply Authority (Authority) owns and operates the Peace 

River Facility (PRF) surface water treatment plant in southwest DeSoto County (located at 8998 SW 

County Rd 769 in Arcadia, FL). Figure 1-1 shows the PRF facility location. 

 

Figure 1-1. Facility Vicinity Map 

The PRF has a currently permitted finished water treatment capacity of 51 million gallons per day (MGD). 

Based on an analysis of projected future water demands, the Authority identified that a 24 MGD 

maximum day demand (MDD) expansion of the PRF would be required to meet its finished water 

contractual delivery obligations to its four members, consisting of Charlotte, DeSoto, Manatee and 

Sarasota counties, and single customer, the City of North Port, over the current planning horizon. The 

current planning horizon includes a 5-year Capital Improvement Program (CIP) cycle, 20-year Capital 

Needs Assessment (CNA), and an overall master planning cycle that provides and evaluation over a 

longer planning horizon than the CNA. The Authority retained Brown and Caldwell (BC) to prepare the 

Design Criteria Package (DCP) to outline critical considerations and design elements for the 24 MGD 

MDD expansion. The following activities were conducted in preparation of the DCP: 

• A treatment technology feasibility analysis, 
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• A treatment technology pilot study, 

• Prepare a Funding Bridging Document report, 

• Prepare a Design Criteria Report (DCR). 

The DCP includes this Design Criteria Report (DCR), selected engineering drawings, an Opinion of 

Probable Construction Cost (OPCC) and related appendices. These documents were prepared to address 

requirements of the Cooperative Funding Initiative (CFI) grant process as prescribed by the Southwest 

Florida Water Management District (SWFWMD). To meet the CFI requirements, the following information 

packages have been prepared: 

Funding Bridging Documents – This document includes a high-level review of alternatives, 

including life-cycle cost analysis, and provides information necessary to meet CFI application 

requirements. The referenced document is included in Appendix A.  

Pilot Testing Program Summary – The summary document provides a description of technology 

pilot testing activities and data collected from startup and commissioning in February 2023 and 

testing completion in July 2023. Piloting validated technology feasibility and provided essential 

design basis information for the facility expansion. The referenced document is included in 

Appendix B. 

Design Criteria Package – This DCR includes the narrative description here, engineering 

drawings and an updated OPCC and fulfills SWFWMD CFI application requirements.  

Each of the document packages served separate purposes. The packages were developed to help 

streamline the project delivery due to the critical nature of the overall schedule.  

1.2 Funding Bridging Document Summary 

Due to a compressed schedule to meet the CFI application deadline, the funding bridging document 

identifies critical CFI Application requirements that were subject to a preliminary Third-Party Review (TPR) 

in advance of the TPR for the engineering drawings and DCR. The Funding Bridging Document 

summarized the following: 

• Provide the information required for the TPR (SWFWMD CFI requirement), 

• Review raw and treated water quality, 

• Perform high-level alternative evaluation, 

• Estimate relative cost magnitudes, 

• Evaluate and select alternatives, 

• Discuss permitting requirements, 

• Conduct environmental and threatened and endangered species reviews, 

• Identify project procurement strategies, 

• Develop a project schedule, 

• Make recommendations for the basis of the design. 
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Table 1-1 identifies the technological alternatives developed and evaluated in the Funding Bridging 

Document, the equipment manufacturers that were piloted, and the existing treatment technology that 

the piloted equipment would replace. 

Table 1-1. Pilot Testing Operations Schedule  

Alternative 1 Alternative 2 Alternative 3 Alternative 4 

PAC (Existing) 

Inclined Plate Settlers (MRI) 

Polymeric Membranes (Veolia) 

Ceramic Membranes (Ovivo) 

PAC (Existing) 

Inclined Plate Settlers (MRI) 

Granular Media Filters (Existing) 

Inclined Plate Settlers (MRI) 

Polymeric Membranes (Veolia) 

Ceramic Membranes (Ovivo) 

GAC (Puragen/Media - Hungerford 
and Terry/Column) 

PAC (Existing) 

SCUs (Existing) 

Granular Media Filters (Existing) 

Treatment Technology Replacements 

Inclined Plate Settlers replace SCUs 

Membrane Filtration replaces 
Granular Media Filters 

Inclined Plate Settlers replace 
SCUs 

 

GAC replaces PAC 

Inclined Plate Settlers replace SCUs 

 Membrane Filtration replaces 
Granular Media Filters 

 

No replacement technologies 

Alternative 2 was recommended in the Funding Bridging Documents for the following reasons:  

• Lowest life cycle costs for each cost category (considering initial capital investment, annual 

operational costs, and future CAPEX).  

• Familiarity with the treatment technologies associated with the expansion’s recommended 

alternative except for plate settlers. The membrane filtration alternatives were considered more 

complex to operate, requiring additional and specialized training.  

• An established service channel for the equipment, meaning that the Authority knows how to 

maintain the equipment, store existing parts, and has local service support to service the 

equipment. If a membrane technology or granular activated carbon (GAC) technology were chosen, 

these networks would require new service pathways and a learning curve for maintenance, adding 

more complexity to current maintenance practices and procedures that the facility currently has in 

place. 

• Meeting regulatory requirements and finished water quality criteria. 

• Ability to address outstanding issues with the existing PRF media filters related to filter backwash 

operations, which uses a supplemental backwash line to provide concurrent backwashing 

capabilities at both the new and at existing PRF filters.  

• Greater flexibility to adjust finished water production to demand or operational requirements due to 

modular treatment units, pumped backwash and settled solids control independent of water 

production rate. 

1.3 Pilot Testing Program Summary 

Piloting was conducted to confirm and validate treatment technology viability by evaluating critical 

performance parameters, including turbidity, color, taste and odor (T&O), and total organic carbon (TOC) 

removal effectiveness. Various operating conditions such as influent flow rates, loading rates, chemical 
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dosage rates, backwash and cleaning frequencies for the different technologies were also validated 

during piloting. The pilot compared ceramic and polymeric membrane filtration, in terms of filtered water 

quality and the respective membrane’s resistance to fouling and abrasion due to the upstream PAC and 

flocculation aid polymer addition. Both membranes showed an increase in permeability and ability to run 

at higher flux rates when PAC was absent while polymer addition did not appear to have long lasting 

adverse impacts on either type of membrane.  

Table 1-2 summarizes the piloting schedule. Note that the Florida Department of Environmental 

Protection (FDEP) does not require piloting of these particular technologies since they are all in common 

use and known to be viable and proven in similar applications. Nevertheless, the Authority wanted 

validation that these technologies could effectively meet necessary treatment goals for turbidity, taste 

and odor, and TOC concentrations, as well as to evaluate ease of operation by PRF staff. The 

compressed six (6) month schedule driver was to support meeting the CFI application deadline on 

October 6, 2023.  

 

Table 1-2. Pilot Testing Operations Schedule  

Task Name Duration Start Finish 

Start up and Commissioning 10 days Mon 1/30/2023 Fri 2/10/2023 

Stabilize Settled Water Quality 14 days Mon 2/13/2023 Fri 3/2/2023 

Veolia Membrane Operations w/ Plant SCU settled 
Water 

18 days Thu 3/2/2023 Mon 3/27/2023 

Isolate Plate Settler Operations 18 days Thu 3/2/2023 Mon 3/27/2023 

Jar Testing 5 days Mon 3/13/2023 Fri 3/17/2023 

Ovivo Membrane Commissioning 5 days Mon 3/27/2023 Fri 3/31/2023 

Alternative 1 Operations 15 days Mon 4/3/2023 Fri 4/21/2023 

Plate Settler Loading Rate Testing 10 days Mon 4/24/2023 Fri 5/5/2023 

Perform CIP on Membranes 1 day Mon 5/8/2023 Mon 5/8/2023 

Alternative 1 Operations (Higher Loading Rate) 14 days Tues 5/9/2023 Fri 5/26/2023 

Perform CIP on Membranes 2 days Mon 5/29/2023 Tue 5/30/2023 

Switch to Raw Water Source 2 days Wed 5/31/2023 Thu 6/1/2023 

Alternative 3 Continuous Operations 21 days Fri 6/2/2023 Fri 6/30/2023 

Plate Settler Challenge Testing 10 days Mon 7/3/2023 Fri 7/14/2023 

Pilot Decommissioning 5 days Mon 7/17/2023 Fri 7/21/2023 

Pilot operations began in February 2023, with the plate settler and polymeric membrane pilot units 

operational. The plate settler unit required troubleshooting to achieve acceptable performance for 

turbidity removal. Challenges occurred with issues attributed to ineffective sludge collector operation, 

control valve wiring, and an inconsistent influent mag meter operation. The plate settler manufacturer 

addressed these issues by mid-March 2023, which significantly improved treatment performance. 

During the plate settler optimization period, a temporary line was connected from the PRF Plant 1 solids 

contact unit (SCU) to feed the polymeric membrane unit. On March 27, the plate settler was returned to 
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service and its treated water then replaced the PRF Plant 1 SCU water for membrane filtration testing. 

The ceramic membrane unit arrived onsite on March 23, 2023. The GAC column pilot unit arrived in 

February 2023 however was not operationally tested until June 2023 following the switch from raw 

water dosed with PAC to a raw water source without chemical addition.  

Table 1-3 shows the sampling analyte, location, frequency, and number of tests taken during piloting. 

Most samples were grab samples except for temperature and pH measurements, where a probe was 

used. Sample locations included: 

• Pilot Raw Water 

• Pilot Settled Water 

• Polymeric Membrane Pilot (MF1) Permeate  

• Ceramic Membrane Pilot (MF2) Permeate 

• Plant 1 SCU Settled Water 

• Plant 1 Filtered Water 

• GAC Column Pilot Treated Water 

Selected grab samples were taken from the outlet of the existing filters for PRF Plant 1 and compared to 

the membrane permeate from both the polymeric and ceramic pilot units for confirmation that the 

membrane filtration technology was comparable to the existing granular media filter water quality. 

Additionally, samples were collected from the outlet of the existing PRF SCU for Plant 1 and compared to 

the settled water from the plate settler pilot for comparison with PRF settled water quality. Pilot protocols 

and treatment scenarios evaluated are summarized in the Pilot Testing Program Summary Report 

(Appendix B).  

 

Table 1-3. Pilot Testing Sample Grab Summary 

Parameter Sample Location Frequency 
Total Number of 

Samples 

Alkalinity Settled Water, MF1 Permeate, MF2 Permeate, GAC Treated Water  Weekly 40 

Aluminum, total 
Raw Water, Settled Water, Plant 1 SCU Settled Water, Plant 1 
Filtered Water, MF1 Permeate, MF2 Permeate, GAC Treated 

Water 
Weekly 77 

Aluminum, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 97 

Color Settled Water, MF1 Permeate, MF2 Permeate, GAC Treated Water Daily 1,238 

Dissolved Organic Carbon (DOC) 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 99 

Geosmin Raw Water, Settled Water, GAC Treated Water 
Weekly  

(Alternative 3 Only) 
51 

Hardness, total Settled Water, MF1 Permeate, MF2 Permeate, GAC Treated Water Weekly 40 

Hardness, Calcium Settled Water, MF1 Permeate, MF2 Permeate, GAC Treated Water Weekly 35 

Iron, total 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 77 
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Table 1-3. Pilot Testing Sample Grab Summary 

Parameter Sample Location Frequency 
Total Number of 

Samples 

Iron, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 88 

Manganese, total 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 77 

Manganese, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 88 

MIB Raw Water, Settled Water, GAC Treated Water 
Weekly  

(Alternative 3 Only) 
24 

pH1 
Raw Water, Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Daily 342 

Temperature1 
Raw Water, Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Daily 207 

Total Suspended Solids (TSS) Raw Water, Settled Water Daily 108 

Total Organic Carbon (TOC) 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 99 

Turbidity 
Raw Water, Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Daily 1,237 

UV254 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 1 Filtered 

Water, MF1 Permeate, MF2 Permeate, GAC Treated Water 
Weekly 99 

Notes: 
1. Temperature and pH measurement was taken with a probe whereas the remainder of the samples were taken as grab 

samples based on the sample locations specified in the table.  

 
The conclusions of the pilot study indicated the following: 

• Algae was an issue for the duration of the pilot study. Plywood covers were placed over the plates to 

simulate a typical cover that a plate settler manufacturer could supply. The plywood cover 

significantly reduced attached algae growth on the plates. 

• The plate settler met the settled water goals for turbidity (< 1.0 NTU); however, the turbidity removal 

performance was not as effective compared to the existing PRF SCUs. This was due, in part, to the 

pilot’s limitation on flow control and chemical dosing adjustment and is less likely a concern for full-

scale operations. The plate settler pilot also showed the ability to effectively turn down to 25 percent 

of the rated capacity. 

• Granular media filters were not piloted as the filtered water from the existing filters was compared to 

the permeate of the membrane pilot units.  

• During piloting, plate settler settled water quality for turbidity typically ranged from 0.6 – 0.9 NTU 

was generally greater than PRF SCU settled water turbidity of 0.3 – 0.6 NTU.  

• Plate settler settled water quality typically ranged from 4.0 – 9.8 color units and was typically greater 

than PRF SCU settled color values which ranged from 3.0 – 5.0 color units. 

• The PRF granular media filters met the permitted finished water requirements during these similar 

water quality events. Therefore, the granular media filters were determined to be a comparable with 

both membrane technology options tested. 
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• The polymeric and ceramic membranes produced consistently low-turbidity water. The PAC did not 

appear to cause excessive fouling to the membranes, which had initially been a concern. Neither 

membrane system was effective for color removal. 

• Low polymer doses of < 1 mg/L did not appear to have long-lasting impacts to the polymeric or 

ceramic membrane performance. 

• T&O compounds (i.e. MIB and geosmin) were successfully removed with GAC to below the current 

plant threshold of 9.0 ng/L MIB and 5.0 ng/L geosmin, respectively. MIB and geosmin removal was 

more effective with GAC than the existing PRF treatment process utilizing PAC. 

• Life-cycle costs showed that GAC cost outweighed its performance benefit. 

• Plate settler pilot data showed the potential to reduce alum dosing by approximately 13 percent 

compared to current PRF operations.  

1.4 Design Criteria Package 

As previously discussed, the DCP includes this DCR, engineering drawings, and an OPCC. The DCR 

presents treatment strategies, equipment and process preferences, and specific design criteria.  

A progressive design-build project delivery allows the design-build team to offer design creativity, 

innovation, and collaboration with the Authority through the design and construction process. The DCR is 

not intended as a prescriptive description or to take away from the progressive design-build process and 

is intended to form the base project definition, identify project requirements where they exist, provide 

preliminary technical evaluations, and document Authority preferences. The DCR provides sufficient 

detail while offering opportunities for the design-build team to present innovative ideas from the base 

project definition. 

The scope of work within this DCR includes: 

• Finalize firm capacity/number of units/redundancy requirements, 

• Identify estimated process tank sizes, 

• Develop process flow diagrams, 

• Identify potential auxiliary systems (e.g., chemical), 

• Identify layout requirements, 

• Evaluate preliminary code requirements, 

• Present geotechnical findings, 

• Establish general construction material requirements, 

• Identify potential power requirements, 

• Identify significant equipment processes. 

The drawings that supplement this DCR include: 

• General Sheets (i.e., cover, legends, process flow diagrams) 

• Civil Sheets (survey, geotechnical boring locations, and general site plan) 

• Structural Sheet (general building code references) 
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• Electrical Sheets (power distribution and single line requirements of identified equipment) 

• Instrumentation Sheets (process and instrument diagrams [P&IDs]) 

SWFWMD requires an opinion of probable costs for funding allocations. The basis of costs for the project 

was based on vendor quotes, DCP drawings, and record drawings of similarly sized equipment.  

1.5 Existing Information Review 

Pertinent PRF information, including record drawings, previous studies, and five years of process 

monitoring and monthly operating reports data were reviewed in the preparation of this report. Existing 

information provided by the Authority and reviewed includes: 

Record Drawings 

• Plant 1 (original facility acquired in 1991) Record Drawings 

• 2015 Peace River 1991 Facility (Plant 1) Rebuild Project 

• 2003 Peace River Option Contract 3 Peace River Facility/Aquifer Storage and Recovery (ASR) 

Expansion (Plant 2) 

• 2011 Regional Expansion Program PRF Expansion Contract 2 WTP Expansion (Plants 3 and 4) 

Previous Studies 

• 2020 Integrated Regional Water Supply Plan 

• 2020 Water Quality Master Plan 

• 2022 PRF Facility Capacity Optimization Study 

Process Data 

• Monthly Operating Reports (January 2017 – May 2022) 

• Monthly Process Workbooks (January 2017 – May 2022) 

• Individual Filter Turbidity Spreadsheets 

• Sludge Handling Information 

• Chemical Safety Data Sheets 

• Existing Chemical Cost Information 

Standards  

• Recommended Standards for Water Works, 2018 Edition (Ten State Standards) 

• Florida Administrative Code (FAC) Requirements  

• Hydraulic Institute Standards 
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Section 2 

Existing Treatment Facility 

2.1 Overview of Existing Facilities 

The Peace River Facility (PRF) is a conventional drinking water treatment plant involving PAC contact, 

rapid mixing, staged coagulation/flocculation, sedimentation, dual media filtration, and disinfection 

with chloramines. The PRF consists of four (4) treatment plants on site: Plant 1, Plant 2, Plant 3, and 

Plant 4. Figure 2-1 shows the facility with the plant layouts. Each plant represents an independent 

treatment train.  

 

Figure 2-1. Existing Facility Site Map 

All four plants share common chemical feed systems, except for polymer. There are three sets of PAC 

contactors, one shared by Plants 1, Plant 2, and the other two shared by Plants 3 and 4.  

The facility treats surface water collected from an intake on a branch of the Peace River upstream of 

Charlotte Harbor Water. The water is pumped to Reservoir 2 (6.0-billion-gallon). When water is used 

from the reservoir, water from Reservoir 2 is conveyed by gravity to Reservoir 1 (0.5-billion-gallon), 

then pumped to the PRF. Under certain circumstances, water can be directed by gravity from Reservoir 
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2 to the PRF. The Authority diverts water from the Peace River to the reservoir system according to the 

withdrawal schedule in the existing Water Use Permit (WUP) 20010240.010 issued through the 

Southwest Florida Water Management District (SWFWMD) with a maximum annual average and peak 

monthly delivery of 34.7 MGD and 38.3 MGD, respectively. This permit is valid through October 2037. 

To optimize reservoir water quality conditions, the Authority monitors river water quality, including 

algae counts, the decision to withdraw water from the reservoir system.  

2.1.1 Plant 1  

Plant 1 is the oldest, initially constructed in the late 1970s, with a rated treatment capacity of 12 

MGD. Plant 1 was upgraded in 2015 and re-rated to 15 MGD capacity. The plant has two PAC contact 

tanks in series, a flow distribution box, two SCUs, two chlorine contact chambers, and 6 dual-media 

filters.  

2.1.2 Plant 2 

Rated for 12 MGD, Plant 2 was completed in 2003. Plant 2 consists of two PAC contact units, two 

rapid mix basins, sixteen flocculation basins, four sedimentation basins, two chlorine contact 

chambers, and six dual media filters.  

2.1.3 Plants 3 and 4 

Plants 3 and 4 were completed in 2011 and are identical. Both plants are rated for 12 MGD. The 

plants each consist of three PAC contactor tanks in series, two rapid mix chambers, two SCUs, a 

chlorine contact chamber, seven dual media filters, and a transfer pumping station.  

2.1.4 Existing Process Flow 

Untreated raw water is drawn from the Authority reservoir system and directed to the plant’s intake. 

Caustic is added for pH adjustment, and PAC is used to control T&O compounds, MIB and geosmin. 

The water treated with PAC then flows into PAC contact tanks. Alum and polymer are then introduced 

before passing to the SCUs. Subsequently, sodium hypochlorite is added as the primary disinfectant 

before the chlorine contact chambers. At this stage, ammonium hydroxide is injected to create 

chloramines and caustic is again added to lower the pH prior to granular media filters for filtration. 

Optimal finished pH levels are achieved with additional caustic dosing point prior to the existing 

transfer pump station and ground storage tanks. A visual representation of this process is shown in 

Figure 2-2, illustrating the process flow diagram for the current PRF and associated dosage locations 

for Plants 1, 3 and 4. The dosage locations for caustic vary slightly between plants with Plant 2 

differing from the injection locations shown with the second caustic location dosed after the sodium 

hypochlorite location prior to the chlorine contact chambers. Additionally, Plant 2 utilizes flocculation, 

and two stage sedimentation basins (not shown) in lieu of solids contact units. 
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Figure 2-2. Existing Treatment Process Flow Diagram for Plants 1, 3 and 4 

2.2 Facility Capacity and Historical Flows 

Five years of monthly operating reports (MORs) were reviewed to document the historical plant flows. 

Table 2-1 summarizes the existing facility flow conditions. The current annual average daily flow is 29.7 

MGD, with a maximum day flow of 41.9 MGD, which occurred November 4, 2019, current rated capacity 

for the facility is 51.0 MGD finished water flow rate equivalent. 

Table 2-1. Water Treatment Plant Capacity 

Average plant finished flow rate, MGD 29.7 

Maximum daily plant finished flow rate, MGD 41.9 (2019) 

Highest monthly average plant flow, MGD 37.6 (2020) 

Current Rated Maximum Capacity, MGD (MDD) 51.0  

Future Plant Maximum Capacity, MGD (MDD) 75.0  

Table 2-2 shows a summary by month of the daily average and maximum flows from January 2017 to 

April 30, 2023. Flows tend to be the highest from September through December and March through 

April. 

Table 2-2. Historical Plant Flows by Month 

Month Average Daily Flow (MGD) Maximum Daily Flow (MGD) 

January 28.6 33.0 

February 29.5 35.7 

March 31.9 41.3 

April 31.0 40.4 

May 29.4 37.8 

June 26.7 34.4 

July 26.6 33.9 

August 29.0 34.8 

September 29.3 40.4 

October 34.2 41.7 

November 30.9 42.0 

December 29.1 41.7 
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2.3 Historical Water Quality 

The Funding Bridging Document in Appendix A summarizes historical water quality data. The historical 

water quality section intends to summarize the water quality.  

Table 2-3 outlines the raw water quality parameters measured from river water samples. Data is 

summarized based on the maximum, average, minimum, 95th, and 5th percentiles. 

 

Table 2-3. Overview of Historical River Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 9.0 38.0 71.8 103.0 146.0 

Color (color units) 0.9 56.0 139.6 281.0 760.0 

Total Hardness (mg/L) 25.0 77.0 157.2 246.0 1,264.0 

pH 6.2 6.9 7.6 8.1 8.9 

Temperature (deg. C) 2.0 19.0 24.9 29.0 77.0 

Turbidity (NTU) 1.2 2.4 5.1 9.2 20.3 

Iron (mg/L) 0.04 -1 0.09 - 0.14 

Manganese (mg/L) 0.01 - 4.4 - 14.0 

Notes: 

1. Dash (-) indicates there is not enough data available for statistical analysis. 

Table 2-4 summarizes existing raw water quality data in Reservoir 1. Data is summarized based on the 

maximum, average, minimum, 95th, and 5th percentiles. 

 

Table 2-4. Overview of Historical Reservoir 1 Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 38.0 46.0 61.4 75.0 96.0 

Color (color units) 18.0 44.0 80.6 130.0 203.0 

Total Hardness (mg/L) 64.0 91.0 121.7 160.0 257.0 

MIB (ng/L) 1.1 1.4 15.6 67.2 169.0 

Geosmin (ng/L) 1.0 1.2 46.4 219.8 898.4 

pH 7.0 7.3 7.7 8.0 8.6 

Temperature (deg. C) 17.0 20.0 25.4 30.0 32.0 

Turbidity (NTU) 1.0 2.0 3.5 5.6 15.0 

TDS (mg/L) 145.5 186.0 233.1 308.0 399.2 

Table 2-5 summarizes existing settled water quality data from the SCUs based on the maximum, 

average, minimum, 95th, and 5th percentiles and Table 2-6 summarizes existing PRF finished water 

quality data based on the maximum, average, minimum and 95th percentile.  
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Table 2-5. Overview of Historical Settled Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 1.0 8.0 11.9 16.0 56.0 

Color (color units) 2.0 3.0 4.2 6.0 8.0 

Total Hardness (mg/L) 1.0 8.0 11.8 16.0 56.0 

pH 5.27 5.57 5.76 5.94 6.78 

Temperature (deg. C) 15.0 19.0 24.9 30.0 32.0 

Turbidity (NTU) 0.06 0.26 0.58 0.98 3.20 

TDS (mg/L) 169.6 225.6 266.2 333.2 380.1 

  

Table 2-6. Overview of Historical Finished Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 4.0 35.0 44.2 52.0 64.0 

Color (color units) 0.7 1.0 1.8 3.0 4.0 

Total Hardness (mg/L) 4.0 35.0 44.2 52.4 64.0 

MIB (ng/L) 1.0 1.2 3.0 7.1 14.2 

Geosmin (ng/L) 1.0 1.1 3.3 8.7 10.4 

pH 7.6 8.0 8.2 8.4 9.3 

Temperature (deg. C) 17.0 20.0 25.6 30.0 32.0 

Turbidity (NTU) 0.02 0.06 0.09 0.12 0.9 

TDS (mg/L) 27.3 284.1 326.8 389.2 413.4 
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Section 3 

Proposed Design Criteria 

3.1 Overview 

The PRF expansion is one project that was developed as part of an ongoing 5-year Authority CIP. Member 

and customer demand projections as required by the Master Water Supply Contract, as amended, 

identified the need to expand PRF finished water production by 24 MGD MDD. The proposed expansion 

approach that includes PAC, plate settlers, and conventional granular media filters was the selected 

treatment alternative as validated through pilot testing and documented within the Funding Bridging 

Document (Appendix A). The below section summarizes flow projections, the proposed process flow, and 

treated water quality requirements for the expansion.  

3.2 Plant Capacity 

The Integrated Regional Water Supply 2020 Update (Master Plan) provided demand projection updates 

for long-term water supply planning. Flow projection data is created directly from the member and 

customer estimates. Each year the four county members and City of North Port provide the Authority with 

seven (7) year demand projections that represent contractual water delivery obligations to the Authority. 

A twenty (20) year demand estimate is also provided annually to help with longer-range planning needs, 

though these do not represent binding contractual conditions to any member or customer. 

Water withdrawals from the Peace River are regulated under WUP No. 20010240.010 issued February 

2019, which authorizes the Authority to provide a regional supply with an average annual demand (AAD) 

quantity of up to 80 MGD reflecting a projected 29 MGD increase in treatment capacity under future 

conditions. This PRF expansion project will increase the total facility capacity by 12 MGD ADD and 24 

MGD MDD. Refer to Table 2-1 for flow summaries for the existing PRF.  

3.3 Proposed Process Flow 

The recommended alternative includes PAC contactors, rapid mixing and tapered flocculation followed 

by plate settlers, dual media filters, chlorine and ammonia contact chambers. Finished water transfer 

pumps deliver potable water to the ground storage tanks. A new high-service pumping station is needed 

for transmission of the additional capacity. New storage and metering facilities are needed for several 

chemicals, including alum, polymer, caustic, sodium hypochlorite, and ammonium hydroxide. Settled 

sludge will be thickened and dewatered by adding a new 50 ft diameter gravity thickener and blending 

tank, and a third 2-meter belt filter press will be needed to dewater the additional volume of residuals.  

The alternative will utilize existing infrastructure including the reservoir and river pumping station, the 

recycle pump station, and the finished ground storage tanks. Figure 3-1 shows the process flow diagram 

for the selected alternative. 
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Figure 3-1. Alternative 2 Process Flow Diagram 

Note that the Funding Bridging Document showed 6 filter cells. However, the basis of design for OPCC 

preparation purposes is based the filter design for the building the supplies Plants 3 and 4, which has 

14 total filter cells (7 each). Final configuration of the filters will take place during final design.  

3.4 Finished Water Quality Treatment Goals 

The proposed water quality targets for the PRF expansion are: 

• Finished TOC Removal = greater than 70% removal raw to finished 

• Turbidity 

− Settled = less than 1.0 NTU 

− Finished = less than 0.1 NTU 

• Finished Color = less than 3.0 color units  

• Finished MIB = less than 9.0 ng/L  

• Finished Geosmin = less than 5.0 ng/L 
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• Finished pH – 8.0 - 8.3 

• Finished Alkalinity – greater than 40 mg/L 

3.5 Operational Considerations 

Operational considerations identified by plant staff include algae and facility flow balancing and turn-

down. Below is a summary of algal operational reviews, more information can be found in the Funding 

Bridging Document.  

Algae - MIB and geosmin have been a persistent water quality challenge, and algal blooms within 

the reservoir system are also regularly experienced on a seasonal basis. The Authority doses 

copper sulfate into the Reservoir 2 open channel to Reservoir 1, as well as spot treatments in 

both reservoirs using watercraft to reduce algae concentrations reaching the PRF. To enhance 

the algal control strategy, the Authority is currently characterizing the algae species present to 

establish a baseline understanding of the reservoir water quality and algal ecology. Such 

improvements could result in significant chemical and PAC cost savings, improved water quality, 

and reduced maintenance and operations. 

Operational Flow Balancing – The current plants have limited turndown due to the use of inter 

filter backwash using water from operating filters for bed expansion and maintenance of a 

sludge blanket in the Plants with SCUs. Each train can only be decreased from 12 MGD to 9 

MGD. Any lower flow through the process causes operational challenges. The expansion intends 

to provide flow balancing so that the new expansion can have more flow granularity (turndown). 

The existing plants would have a consistent flow, and the expansion would be used to tweak any 

flow addition/reduction required to meet dynamic daily demands. Because of the modular 

arrangement Treatment trains will have the capability to turn down as low as 3 MGD from the 24 

MGD MDD rated expansion flow.  
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Section 4 

Proposed Treatment Facility 
Expansion 

A progressive design-build project is planned for the expansion that will allow the Design-Builder 

creativity, innovation, and Authority input/involvement within the design/construction process. As 

previously discussed, the DCP includes this DCR, drawings, and an opinion of probable construction cost 

(OPCC) report. The DCR addresses high-level strategies, preferences, and specific design criteria 

questions. The DCR is not intended to hinder the progressive design-build process but to form the base 

project definition, scope, and identify potential project must-haves and key Authority preferences. One 

example of the work that will be needed related to preferences during design is the facility turndown. The 

Authority has challenges with limited turndown of the existing four plants onsite, and desires for the 

expansion to have greater turndown capability, achieved through a combination of multiple trains and 

turndown within each train. The Design-Builder will need to coordinate with the Authority on the desired 

train turndown and the minimum design flow for the expansion, and assess the feasibility of the 

preferences, as there may be limitations in certain processes or equipment associated with a high level 

of turndown. This could be the case, for instance, with chemical feed pumps, which need to be able to 

handle the range of conditions from minimum dose at minimum flow to maximum dose at maximum 

flow. The lower the minimum flow, the greater the pump turndown required, which could result in the 

need for additional pumps to operate in parallel to meet the entire range.  

The P&ID's are conceptual in nature and were based on the 2011 expansion project. The intent of the 

P&ID's were to provide a cost basis. The Design-Builder will be required to specify and select the proper 

instrumentation, valves, and controls during detailed design. The intent of the P&ID's is not to limit the 

Design-Builder with these decisions, which is stated in the DCR.  

Section 4 discusses proposed equipment configurations. However, the intent is to form a cost basis, not 

dictate detailed design, which occurs within the progressive design-build delivery process. 

Recommendations in the individual “Recommendations and Additional Considerations” sections intend 

to be high-level direction, additional considerations, general project scope and guidance, and/or 

identified Authority preference.  

4.1 Raw Water Flow Split 

The PRF withdraws surface water from the Peace River and pumps it to the 6-billion-gallon Reservoir 2 or 

directly to the facility for treatment. Water flows by gravity from Reservoir 2 to the 0.5-billion-gallon 

Reservoir 1, which is then pumped to the PRF. The water first passes through venturi flow meters with 

modulating valve flow controllers before being conveyed to treatment. Figure 4-1 shows the existing 

influent raw water meter configuration. The raw water for the expansion will not change. However, a new 
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reservoir, reservoir pumping station, and river pumping station are currently being designed and will be 

constructed through two (2) other separate contracts. The large diameter raw water piping that conveys 

water from the off-stream reservoirs to the expansion project was not evaluated as part of the project 

scope because the sizing will be dependent on the new reservoir pumping station design. However, the 

proposed river intake and reservoir projects intend to bring the raw water piping to the same location as 

the proposed inlet venturi meter and modulating valve configuration.  

Raw water main sizing and layout from the reservoir pump station will depend on the final design of the 

new pump station and shall be verified by the Design-Builder for the PRF expansion project.  

 

Figure 4-1. Existing Influent Raw Water Meter Configuration 

The metering header is configured with a 48-inch diameter raw water main that distributes flow to one of 

four 30-inch raw water headers that individually serve Plants 1, 2, 3, or 4. Caustic and PAC are fed 

before and after the rate of flow controllers. A similar layout fed by a parallel raw water pipe is proposed 

for the expansion with 30-inch header pipes. As with the existing facility, flow is controlled by venturi 

tubes and modulating valves to maintain a flow set point.  

The Design-Builder will determine the final raw water pipe sizes and rate of flow controller design. Figure 

4-2 shows the proposed location of the additional raw water influent piping and venturi flow meters with 

modulating valve flow controllers. Note that the proposed influent piping is connected to the existing 

header. The proposed layout would include butterfly valves to separate the existing from proposed 

headers to provide additional redundancy within the raw water pipeline and the ability to service the 

other existing plants if necessary.  
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Figure 4-2. Proposed Location of the Additional Raw Water Influent Meter Headers 

4.2 Pretreatment 

4.2.1 Overview 

Surface water pretreatment refers to the treatment processes prior to filtration. For the existing PRF, 

pretreatment includes chemical addition, PAC contactors, coagulation, flocculation, and SCUs 

(sedimentation). The proposed expansion pretreatment strategy is similar to Plants 3 and 4, with a 

common-wall structure containing PAC contact chambers, rapid mixing chambers, tapered flocculation 

and plate settlers. The difference between Plants 3 and 4 and the proposed expansion is that 

flocculation and plate settling will be used instead of SCUs with internal mixing and flocculation. Figure 

4-3 shows the proposed expansion’s common-walled structure conceptually. Note that the Design-

Builder is responsible for verifying, sizing, and designing the structure and process units to meet the 

required treatment goals.   
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Figure 4-3. Conceptual Layout of Common Walled Pretreatment Structure 

4.2.2 Powdered Activated Carbon Contactors (Process 015) 

PAC is used seasonally to treat taste and odor. As previously indicated, PAC is injected into the raw water 

stream at the influent raw water header; then, the PAC treated water is conveyed to the PAC contactor 

tanks. PAC, after injection, indiscriminately absorbs certain compounds within the raw water. PAC usage 

is higher during the wet season due to the increased taste and odor compounds in the raw water. For the 

expansion, PAC will be introduced in the same methodology as the existing plants, with PAC slurry 

injection downstream of the new rate of flow controllers.  

Sizing PAC contact tanks is done through detention time calculations and jar testing. The OPCC required 

preliminary tank sizing, which was assumed to be the same as the 2011 expansion detention times. 

Figure 4-4 shows a typical cross-section and plan view of one of the 2011 expansion PAC contact tanks. 
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Figure 4-4. Typical PAC Contact Tank Section and Plan 

The existing design conveys PAC treated water into the top of the contactor. Mixers keep the PAC 

suspended to achieve the detention time required. The water is conveyed through a closed channel 

located at the bottom of the tank to avoid short-circuiting and is conveyed to the rapid mix chamber.  

PAC is removed further downstream in the plate settlers.  

Table 4-1 summarizes the PAC contactor configurations for both the 2011 expansion and the proposed 

expansion. 

 

Table 4-1. PAC Contactor Configurations 

 2011 Expansion DCP Expansion 

Number of Tanks (each) 6 4 

Height per Chamber (ft) 20 20 

Side Water Depth (ft) 17.1 15.0 

Width per Chamber (ft) 19.33 28.0 

Length per Chamber (ft) 24.0 28.5 

Volume per Chamber (ft3) 7,934 11,925 

Volume per Chamber (gal) 59,350 89,205 

 Total Volume (gal) 356,096 356,821 

Detention Time (min) 21.4 – 22.5 21.4 – 22.5 

Note that the side-water depth (SWD) will depend on the hydraulic profile, required surface elevations, 

and plate settler design. The DCP Expansion assumes a 15.0 ft SWD, based on the manufacturer's 

preliminary plate settler proposals. Each PAC contact tank will have a mixer. It is recommended that, to 

the degree practical given what may be differing geometry, these mixers be of similar size to the existing 
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PAC contact mixers for spare parts, maintenance, and general operational purposes. The existing mixers 

within the PAC contact tanks are 15 horsepower (constant speed), but the final sizing and mixer 

specifics will depend on the required mixing energy and tank geometry – the new PAC tanks as sized 

above are larger than the existing, so larger mixers may be needed. The intent of the configuration is to 

provide one PAC contactor per flocculation/plate settler train for adequate turn-down. The goal utilized 

for purposes of this report, and to be verified with the Authority during design, was to allow 50% 

turndown of a single train, equivalent to a minimum flow rate of 3 MGD per train. To make it easier to 

take tanks in and out of service, it was assumed for purposes of this report that inlet and outlet 

valves/gates would be motorized.  

4.2.2.1 Recommendations and Additional Considerations 

The following are additional considerations not already mentioned above related to the design of the PAC 

Contactors: 

• The Design-Builder will be required to perform jar testing to confirm and adjust as needed any 

proposed PAC contactor sizing for the expansion. The jar testing should also evaluate if additional 

contact time yields any benefits, such as increasing PAC efficiency through life-cycle cost analysis.  

• The concept of a common walled structure was provided for constructability purposes and a 

potential source of cost efficiency. The Design-Builder is not limited to the common walled structure 

and may consider alternative configurations within the site space limitations.  

• The Design-Builder shall coordinate with the Authority to confirm the appropriate level of valve and 

gate automation (i.e., motorized actuators) to provide the Authority with the desired level of 

operational flexibility in more easily taking tanks on and offline.  

4.2.3 Rapid Mixing (Process 020) 

Coagulation requires high-energy rapid mixing with a coagulant (alum is used at PRF) to condition the 

water before the flocculators and plate settlers. For this report and cost basis, the alum rapid mixing 

system assumes two (2) concrete chambers, each sized for the full expansion flow (24 MGD MDD), with 

one operating as duty and the other as a standby for redundancy. The two-tank configuration was 

assumed for simplicity and because all flow passes through the same rapid mix chamber, reducing 

potential for unequal flow splits or differing coagulation between multiple parallel rapid mix chambers 

with a lower flow through each. To make it easier to take tanks in and out of service, it was assumed for 

purposes of this report that inlet and outlet valves/gates would be motorized. The Design-Builder will be 

responsible for determining the final number and configuration of the rapid mixing chambers during 

design. 

This report assumes the alum is dosed into the rapid mix influent piping, which also contains valves to 

allow control over which rapid mix tank is the one in operation. The proposed concept has flow entering 

the bottom of the chamber, forcing the alum-injected water to pass through the mixer and exit through 

the top to minimize the potential for short-circuiting. The rapid mixers would operate on VFDs for 

operational flexibility. Slide gates are configured at the top of the chamber to allow for chamber 

isolation. Figure 4-5 shows a conceptual representation.  
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Figure 4-5. Typical Rapid Mix Tank Configuration 

Plants 3 and 4 have a similar dual rapid mixing chamber configuration and operate on 15 horsepower 

variable speed motors. Note that additional chambers may potentially be required because the DCP 

expansion project intends to provide increased turndown, and each flocculator/plate settler train is rated 

for 6 MGD, with a 3 MGD proposed turndown capability. The final rapid mixing arrangement will need to 

be able to facilitate the turndown and associated minimum flow through the rapid mix process desired in 

coordination with the Authority during design.  

4.2.3.1 Recommendations and Additional Considerations 

The following are additional considerations not already mentioned above related to the design of the 

alum rapid mixing chambers: 

• The Design-Builder will be required to perform jar testing to size the rapid mixing chambers. The jar 

testing should evaluate turndown considerations. The Design-Builder should consider the optimum 

number of rapid mix chambers to use. Note that more than two (2) chambers may potentially be 

needed depending on turndown preferences to be provided by the Authority during design. 

• The Design-Builder will need to select the mixer type. No evaluation was performed to compare 

different types of mixers and overall process control, which is impacted by the selected 

configuration, mixer type and required velocity gradient (G value).  

• The Design-Builder shall coordinate with the Authority to confirm the appropriate level of valve and 

gate automation (i.e., motorized actuators) to provide the Authority with the desired level of 

operational flexibility in more easily taking tanks on and offline.  

4.2.4 Flocculation/Sedimentation (Process 020)  

A 4-train flocculator/plate settler configuration was preliminarily developed for purposes of this report 

that is within a common-walled concrete basin for cost efficiency. The four (4) hydraulically separated 

trains are intended to provide additional turndown by giving the ability to shut trains down and reduce 

flow through each train, providing a range of roughly 3 – 6 MGD per train. The trains are isolated using 

slide gates that are manually operated. The configuration allows for improved operational flexibility. 
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Figure 4-6 shows a plan and section view of a proposed train (one of four) rated for a 6 MGD maximum 

flow rate. Note that Meurer Research Incorporated (MRI) was the basis of design for purposes of this 

report, which was also the piloted manufacturer. It should be noted that, while this figure shows 

horizontal paddle flocculators, this is only one potential flocculation technology for consideration.  It is 

recommended that the Design-Builder also consider using vertical turbine style flocculators and assess 

technological advantages and disadvantages with the Authority during the design process. The 

evaluation shall include the use of variable speed vertical turbine flocculators or vertical paddlewheels 

for improved operational flexibility. Similarly, solids removal technology alternatives below the plate 

settlers should be assessed during design.  

 

Figure 4-6. Plan and Section View of a Proposed Floc Basin and Plate Settler Train 

Table 4-2 summarizes the sizing used as the basis of cost for the OPCC.   
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Table 4-2. Flocculator/Plate Settler Summary 

Parameter Quantity 

Number of Trains 4 

Length (not including walls) 84 

Width (inside, per train) 28 

Width (total, not including walls) 112 

Minimum Flow (per train) 3 

Maximum Flow (per train) 6 

Maximum Flow (total) 24 

4.2.4.1 Flocculation Basins  

To make it easier to take tanks in and out of service, motorized slide gates with open/close commands 

are proposed before water enters each flocculation basin to control which train is operating. The 

proposed 3-stage flocculation basins are baffled to encourage plug-flow and separate the stages. As 

discussed above, horizontal paddlewheel flocculators are shown within the proposed design. However, 

the Design-Builder should consider alternate flocculator configurations (i.e., vertical turbine or vertical 

paddlewheel).  

A concrete deck with portions of aluminum grating or hatches over the flocculation basins is proposed to 

minimize algae growth. If grating is ultimately selected, removable mats can cover the grating portions so 

operators can visually inspect the process. The flocculator motor drives are mounted on the concrete 

deck portions. Table 4-3 summarizes key parameters of the flocculation basins. Detention time should 

be between 20 and 45 minutes, with a design point around 30 minutes.  

 

Table 4-3. Flocculation Basin Summary 

Parameter Quantity Units 

Detention Time per Train 31.67 Minutes 

Length  44 Feet 

Width (inside, per train) 28 Feet 

Width (total, not including walls) 112 Feet 

Stages per Train 3 Each 

Design G-value 1st stage 60 sec-1 

Design G-value 2nd stage 45 sec-1 

Design G-value 3rd stage 30 sec-1 

4.2.4.2 Plate Settlers 

From the flocculation basins, the flocculated water enters the settling zones, where the inclined plates 

are installed. The plates are submerged at an angle, typically about 55 degrees (final angle to be 

selected during design), with settled water troughs above to collect settled water flow. Flow typically 

passes between and below the plate settlers and enters the plate assemblies through side inlet ports 
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and rises between the stainless-steel inclined plates. As flow travels up the plates, solids settle out onto 

the plate surface and then drop below the plates to the bottom of the basin for collection. There are 

multiple options available for solids collection, and technology selection should be completed during 

design. The clarified water continues to rise and passes through the top flow control device located 

above the plates. Water then passes from the settled water top flow control devices to the weirs at the 

side of the settled water troughs. The adjustable leveling weirs control the head that is on top of the flow 

control devices to help settled water flow distribution. Dual side loaded outlet troughs convey the settled 

water into a distribution channel, with a slide gate to isolate the process. No slide gates are required 

entering the plate settler, because influent isolation is managed in the flocculation basins. 

Table 4-4 summarizes the settling zone’s sizing used as the basis of cost for the OPCC.  

 

Table 4-4. Plate Settler Settled Water Performance Requirements 

Parameter Quantity Units 

Number of Trains 4 Each 

Plate Settler Loading Rate 0.4 gpm/ft2 

Projected Effective Plate Area (per train) 10,417 ft2 

Projected Effective Plate Area (total) 41,668 ft2 

Plates Per Cartridge 105 Each 

Plate Cartridges (per train) 4 Each 

Plate Cartridges (total) 16 Each  

Plate Cartridge Weight (per Cartridge) 6,319 lbs 

Length (inside) 40 Feet 

Width (inside, per train) 28 Feet 

Minimum flow (per train) 3 MGD 

Maximum Flow (per train) 6 MGD 

Inlet Diffusers (per train) 4 Each 

Settled Water Troughs (per train) 2 Each 

Estimated Head Loss 0.83 Feet 

Table 4-5 summarizes the outer limit performance that the settled water must meet during 24 MGD 

MDD. Performance shall meet or exceed the limits indicated in Table 4-5 during lower flow periods.  

 

Table 4-5. Plate Settler Settled Water Performance Requirements 

Water Quality Parameter Value Units 

Turbidity (95% Occurrence) <1 NTU 

Turbidity (5% Occurrence)  <2 NTU 

Color <5 CU 
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Table 4-5. Plate Settler Settled Water Performance Requirements 

Water Quality Parameter Value Units 

Total Organic Carbon Removal >50 Percent 

 
Note that the plate settler settled water turbidity must be low enough to enable the granular media filters 
to meet the regulatory turbidity requirement for filtered water while maintaining acceptable filter run 
time before breakthrough or terminal headloss. The maximum acceptable settled water turbidity may 
vary with filter media arrangement. Two (2) NTU is generally considered a conservative maximum value 
for limited time periods, (i.e., less than 5% of the time).  

The proposed design has a loading rate of 0.4 gpm/ft2. The equipment shall meet performance 

requirements at this loading rate. The final biddable specification shall have language related to the 

settled water quality, and the influent water quality. The Design-Builder shall consider:  

“Maximum acceptable daily average turbidity in the plate settler settled water trough 

using a loading rate of 0.4 gpm/sf at 80% efficiency derived from pilot study shall be no 

greater than 1.0 NTU 95% of the time with influent turbidity at 1-50 NTU and 98% 

reduction over 50 NTU incoming at peak flow as measured over a 2-week test period. 

Total organic carbon removal shall be 50% or greater to meet EPA Disinfection By-

Product (DBP) requirements.” 

4.2.4.3 Sludge Removal 

As mentioned above, the alum sludge settles downwards on and then below the plates in the settling 

zone, known as the sludge zone. There are several alternatives for sludge removal. The basis of cost 

assumed use of a vacuum sludge collector system based on MRI’s quotation; however, no evaluation 

was performed to evaluate that the vacuum sludge collector system was the recommended alternative 

for sludge removal, and the Design-Builder shall evaluate options in coordination with the Authority. 

Additional discussion regarding solids management is located in Section 4.7 - Solids Management. 

4.2.4.4 Recommendations and Additional Considerations 

The following are additional considerations not already mentioned above related to the design of the 

plate settlers: 

• Ongoing attached algae accumulation results in challenges within the existing SCUs (attached algae 

that builds up growth requires dedicated staff for its removal). The Design-Builder shall provide 

covers over the plate settler zone and settled water weirs and consider a concrete deck with 

aluminum grating or access hatches over the flocculation basins. Note that the covers’ material 

selection may be considered proprietary in nature and limit manufacturers. The aluminum grating 

could be covered with removable mats to minimize sunlight and algae growth. The Design-Builder 

shall consider alternative means and methods to mitigate algae growth on the plates.  

• The Design-Builder shall consider flocculation wall construction. There was no consideration 

provided for ported walls or over-under walls in comparison to the baffled walls in the proposed 

configuration. 



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-12 

Peace River Facility- Design Criteria Report  

• The Design-Builder shall coordinate with the Authority to confirm the appropriate level of valve and 

gate automation (i.e., motorized actuators) to provide the Authority with the desired level of 

operational flexibility in more easily taking tanks on and offline.  

4.3 Filtration (Process 030) 

4.3.1 Existing Filter Challenges 

There are currently three (3) filter buildings. One serves Plant 1, another serves Plant 2 and the third 

serves Plants 3 and 4.  

Plant 1 filters were constructed in 1979. The configuration has 6 granular media filter cells, which are 

fed directly after the SCUs. Plant 1 does not have an air scour system for backwashing. Plant 2 filters 

were constructed in 2001 and contain 6 granular media filter cells. Water leaving the sedimentation 

basin of Plant 2 enters the filter building directly. Plant 2 has an air scour system with blowers for 

backwashing. Both Plants 1 and 2 filters have an older underdrain system that requires a gravel media 

support layer directly on top of the underdrains to prevent sand loss through the underdrains.  

The backwashing configuration at Plants 1 and 2 was designed for self-backwashing, meaning the 

filtered water from five (5) filters is used to backwash the remaining one filter. The disadvantage of this 

configuration is that if one or more filters is out of service or has limited capacity (i.e., the plant is 

running at reduced flow), backwashing capabilities are limited and may not provide adequate backwash 

flow and bed expansion. This design can therefore lead to limitations in plant turndown because there 

would not be enough filtered water flow to complete an effective backwash. The advantage is that the 

self-backwashing system is considered to be a simple operation.   

Plant 1 and 2 filters were each initially designed for 18 MGD. The SCUs at each facility were only 

designed for 12 MGD. Thus, the filters were oversized and not always able to backwash adequately, 

leading to the installation of a supplemental backwash system in 2016 to provide additional 

backwashing capacity.  

The filter building for Plants 3 and 4 was constructed in the 2011 expansion with seven (7) granular 

media filter cells per train (14 total cells within the filter building). The configuration was designed for a 

maximum 5 gpm/sf loading rate through the media filters. These filters are also designed with the self-

backwashing concept. The seven cells also provide a N+1 cell under backwashing operations to 

minimize the opportunity for inadequate backwashing and increasing filter redundancy. The filters in 

Plants 3 and 4 have air scour, but no supplemental backwash and are controlled through head 

differential. Plants 3 and 4 filters have an underdrain system that requires a gravel media support layer 

directly on top of the underdrains to prevent sand loss through the underdrains. 

Section 4.4 discusses the existing disinfection strategy that utilizes settled water chlorination for primary 

disinfection immediately followed by ammonia addition to convert to chloramination upstream of the 

filters. Pre-filter chloramination is less common and an unusual practice due to the risk of nitrification 

within the filters. For the new train, the proposed disinfection strategy moves the primary disinfection 

point downstream of the filters where the organic compound concentrations will be lower, resulting in 

lower chlorine demand and potentially lower DBP formation. A low dose pre-filter chlorination injection 
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point is proposed for operational flexibility and is described in Section 4.5. Low dose pre-filter chlorine 

aids iron and manganese removal and mitigates biological fouling. This strategy minimizes corrosion 

potential within the filter underdrains by reducing the pre-filter chlorine dose and eliminating the pre-

filter ammonia dose.  

4.3.2 Proposed Filtration 

For cost estimating purposes, the 2011 expansion filter building for Plants 3 and 4 was used to estimate 

concrete quantities, footprint, and overall building design. Table 4-6 summarizes the filter approach 

assumed for the OPCC. 

 

Table 4-6. Filter Summary 

Parameter Quantity  Units 

Building Width 85 Feet 

Building Length 120 Feet 

Building Height 25 Feet 

Filter Cells 14 Each 

Filter Cell Length 25 Feet 

Filter Cell Width 15 Feet 

Filtration Rate 5 gpm/sf 

Gravel Layer 16 Inches 

Sand Layer 12 Inches 

Anthracite Layer 24 Inches 

Backwash Method Air Scour/Supplemental Backwash 

While the existing filter building was used as the basis for purposes of this report, the Design-Builder 

shall work in collaboration with the Authority to define key design aspects of the new filter building, and 

certain key portions may differ from the existing facility. There is no known preference for the previously 

designed cell configuration with 14 cells (seven per train).  

The Authority has a preference to provide for the rated capacity with at least one filter cell out of service 

for backwash. This N+1 approach is the minimum required redundancy and allows the remaining filter 

cells to provide the rated capacity of 24 MGD MDD at the design loading rate. The number and 

configuration of filter cells and final redundancy requirement (if more stringent than N+1 under 

backwashing) shall be finalized during design. According to Ten Stats Standards a loading rate between 

2 and 4 gpm/square foot. However, the loading rate depends directly on the filtration system, media, 

and backwashing strategy that will be selected by the Design-Builder (along with regulatory approval).  In 

addition, the Design-Builder shall coordinate with the Authority on whether there are other filter building 

design preference, such as for sets of filter cells that are separated from each other like the existing 

design (i.e., two separate sets of 7 filter cells), or whether all the filter cells would function together (i.e., 

one set of 14 filter cells).  
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The Authority has a preference for a pumped backwash system for operational flexibility and improved 

bed expansion regardless of finished water production rates. The pumped backwash may be a necessity 

because of the proposed operation of the filters. Self-backwashing is typically used when consistent 

water production is produced. If the expansion uses the plant to adjust flow with much smaller 

granularity, a specific water quantity is required for bed expansion, which may not be available due to 

the reduced quantity of water production within the expansion train. The method would either use a 

supplemental backwash tank with pumps to fill the tank or have additional pumps to pull backwash 

water from the ground storage tanks. The OPCC assumed supplemental backwash pumps would be 

provided at the high service pump station. The selection between a backwash tank and backwash supply 

pumps, along with sizing of the backwash system will need to be completed during design and will be 

impacted by elements such as filter cell sizes, media characteristics and resulting bed expansion rates, 

and system head losses as calculated by the design-build team.  

Filter media retention options shall be considered, such as use of a media retaining underdrain that can 

also accommodate air scour in lieu of a gravel layer.  

4.3.3 Recommendations and Additional Considerations 

Additional filter design considerations include: 

• The Design-Builder shall provide improved filter access within each cell to provide for inspections 

and maintenance activities beneath the underdrains.  

• The Design-Builder shall enclose filters within a screened enclosure and roof, similar to the existing 

filters.  

• Consider corrosion potential related to disinfection doses and injection locations when selecting 

filter underdrains, supports, and internal equipment materials. Stainless steel was used for cost 

estimating purposes. The Design-Builder shall select final materials. For example, this report is 

based on the addition of the main chlorine dose for disinfection being downstream of the filters, with 

the flexibility to dose some chlorine upstream of the filters. Higher chlorine doses upstream of the 

filters could potentially impact design and material selection.  

• The Design-Builder shall provide blowers and air headers for filter air scour, coordinated with the 

underdrain selection.  

• Note that the Authority has standardized on pneumatic clamshell type actuators for filter related 

valves. The Design-Builder shall size air compressors (duty/standby) accordingly for system 

requirements for supply of air to pneumatic valve actuators. 

• Additional piloting would only be required if the media filters were not considered a proven 

technology and the manufacturer does not guarantee regulatory requirements are met by the 

technology. There may be piloting requirements if the media filters proposed filtration rates exceed 

typical filtration rates, and is required by Florida Administrative Code.  
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4.4 Disinfection (Process 025) 

This section discusses an overview of the disinfection strategy to inactivate Giardia lamblia (Giardia) 

cysts and viruses for the existing facility along with the facility expansion and considerations for chlorine 

contact basin sizing.  

The U.S. Environmental Protection Agency (EPA) defines water treatment microbial removal and 

inactivation requirements for primary disinfection. These regulations stipulate amounts of viruses, 

Giardia, and Cryptosporidium that must be removed or inactivated through distinct physical and 

disinfection processes. As shown in the table below, the PRF must achieve 4.0-log removal of virus 

(99.99% removal), 3.0-log removal of Giardia (99.9% removal), and 2.0-log removal of Cryptosporidium. 

EPA classifies treatment facilities into four “bins” based on source water quality test results: higher bin 

classifications require additional Cryptosporidium removal. The PRF’s source water is assigned the Bin 1 

classification for Cryptosporidium, which does not require additional treatment beyond conventional 

filtration to meet the 2.0-log requirement. For viruses and Giardia, additional inactivation is required 

through disinfection. 

The PRF is categorized as a Subpart H water facility according to FDEP Code FAC 62-550.817 that 

requires the facility to comply to Rule 62-550.817 regarding filtration and disinfection. This requires a 

total of 3-log removal of Giardia and 4-log removal of viruses, and the type of facility dictates the 

required minimum log removal credit from disinfection to comply with F.A.C. 62-550.817(2)(b) 

requirements.  

 

Table 4-7. Primary Microbial Removal Requirements 

Parameter Virus Giardia Cryptosporidium 

Total Required Removal / Inactivation 4.0-log1 3.0-log1 2.0-log2 

Maximum Removal Credits from Conventional Filtration  2.0-log 2.5-log 2.0-log2 

Minimum Inactivation Required from Disinfection 2.0-log 0.5-log N/A3 

Notes: 

1. Surface Water Treatment Rule (SWTR) 

2. Long Term 2 Enhanced SWTR (LT2SWTR) 

3. Additional treatment not required for Bin 1 water sources 

Chemical disinfection is achieved through a primary disinfectant’s contact time in water. The U.S. EPA 

has defined the numerical CT value (C, residual concentration of the chemical times T10, effective 

contact time) corresponding to log removal achieved for each type of pathogen for each disinfectant. 

These values are also dependent on temperature and pH, which impact disinfection efficacy. Greater CT 

values are required for chloramines than chlorine to achieve the same disinfection target. For example, 

to achieve a 0.5-log reduction of Giardia with water temperature of 15 degrees C and pH of 7.0, a CT of 

15.2 min-mg/L is required for free chlorine (chlorine residual of 3.0 mg/L) whereas a CT of 250 min-

mg/L is required for chloramines. Chloramine disinfection requires over 16 times more CT than chlorine, 

thus increasing the volume required to achieve necessary contact time.  



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-16 

Peace River Facility- Design Criteria Report  

The effective contact time (T10) is an estimate of the detention time within a basin at which 90 percent of 

the water passing through the unit is retained in the basin. T10 is determined through tracer study or 

estimated based on the theoretical detention time and a baffling factor assigned based on the estimated 

hydraulic efficiency of the contact basin. Disinfection credit can be obtained either in a designated 

contact basin or as a combination of multiple treatment units such as within a pipeline following a 

process, at the top of filter bed media if covers are provided and within ground storage tanks prior to 

distribution. The inactivation ratio (IR) for a facility describes the ratio of CT available to its required CT 

for minimum disinfection removal. Therefore, facilities must have an IR ≥ 1.0 at the worst-case condition 

(normally high flow rate at low temperature). The design will be based on conservative sizing while 

providing appropriate operational flexibility to achieve IR values greater than 1.0. 

FAC 62-550.310(2)(a) establishes maximum residual disinfectant levels (MDRL) for chlorine and 

chloramines, summarized in Table 4-8. The facility must maintain a minimum free chlorine residual of 0.2 

mg/L throughout the drinking water distribution system.  

Table 4-8. Maximum Disinfection Residual Levels  

Parameter MRDL (mg/L) 

Chlorine 4.0 (as Cl2) 

Chloramines 4.0 (as Cl2) 

FAC 62.550.310(3) sets maximum contaminant level (MCL) requirements for disinfection byproducts, 

summarized in Table 4-9.  

Table 4-9. Disinfection Byproduct MCLs 

Parameter MCL (mg/L) 

Bromate 0.010 mg/L 

Chlorite 1.0 mg/L 

Total Trihalomethanes (TTHM) 0.080 mg/L 

Haloacetic Acids (five) (HAA5) 0.060 mg/L 

FAC 62-550.310(5) bases total coliform MCL on the presence or absence of total coliform in a sample, 

rather than coliform density. A system that collects 40 or more samples per month is compliant if no 

more than 5% of the monthly samples are total coliform positive. A system collecting fewer than 40 

samples a month is compliant if only one collected sample a month is total coliform positive. 

4.4.1 Water Quality Characteristics 

Temperature and pH are the two primary water quality characteristics impacting the effectiveness of 

disinfection chemicals. The water temperature varies seasonally for the Peace River Facility with 

minimums experienced in the winter months, although low temperatures are still fairly high due to the 

temperate climate. Low water temperatures are important because for a given disinfection target, the 

required CT increases as temperature decreases. Flow demand for the facility is historically inversely 
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correlated to temperature with lower demands experienced during the summer wet season periods due 

to lower population regionally during this time of the year.  

Figure 4-7 shows historical water quality data by month from 2017 to 2023 for temperature and flow 

rate for the existing facility. This data was used for a realistic basis of design for PRF operations. Flow 

rate calculations for the facility expansion were calculated based on a capacity factor that was applied 

based on the average day demand (ADD) for the expansion of 12 MGD and max day demand (MDD) of 

24 MGD MDD which was used to calculate an assumed monthly finished water flow rate. From this data, 

a minimum temperature of 29°C for summer periods (May to September) and a minimum temperature 

of 15.0°C for winter periods (December to March) were identified as the conservative basis for CT 

calculations.  

  

Figure 4-7. Flow Rate and Temperature Data by Month 

Additionally, pH influences disinfection reaction kinetics and thus the CT requirements. As pH increases, 

required CT increases. This assessment assumed a conservative pH of 7.0 at the point that chlorine will 

be applied. This assumption is based on the plant’s current operational target for filter influent pH of 6.8. 

Chlorine will be applied downstream of filtration, but prior to the addition of caustic which increases the 

finished water pH to a higher value.  

4.4.2 Existing Disinfection Strategy 

The existing PRF disinfection strategy consists of a higher dose of 5 – 6 mg/L of sodium hypochlorite to 

settled water, injected at the existing chlorine contact tanks, with a short run of free chlorine disinfection 

followed by ammonium hydroxide for disinfection via chloramination upstream of the filters. The facility 

currently has a target of 4 mg/L for chloramines leaving the facility. The original facility switched to 

chloramine disinfection in 1983 to reduce TTHM formation. During the 2011 expansion, the facility 

converted from gas chlorine to liquid disinfection chemicals. In 2019, covers and screened enclosures 

were installed on the existing filter structures to qualify the filter volume as added contact time for 

additional chloramination CT credit.  
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4.4.3 Proposed Disinfection Strategy 

Note that the proposed disinfection strategy and facility layout discussed within this Section was 

developed for providing a cost basis. The Design-Builder shall evaluate alternative disinfection strategies 

in collaboration with the Authority during the detailed design process. The existing disinfection strategy 

doses sodium hypochlorite and ammonium hydroxide prefilter (the Authority has a preference for pre-

filtration chlorine contact chambers and an ammonia dosage). Chemical dosing points and disinfection 

strategy will be further developed during detailed design in coordination with the Authority.   

For the PRF expansion, the primary disinfection location will be post-filter chlorination contact basins 

with sodium hypochlorite injected via diffusers at the inlet of each basin to achieve 0.5-log Giardia and 

2.0-log virus inactivation (Table 4-7). Ammonium hydroxide would then be injected via a diffuser prior to 

the outlet weir location for conversion to chloramines for secondary/residual disinfection prior to the 

transfer pump station and existing ground storage tanks. A low dose of sodium hypochlorite can be 

applied upstream of the granular media filters to maintain filter performance.  

This approach differs from the current PRF disinfection strategy which involves the use of sodium 

hypochlorite and ammonium hydroxide to form chloramines prior to the filters. DBP formation can be 

higher when targeting primary disinfection on settled water rather than filtered water. Nitrification within 

the filters can occur when employing chloramination for residual disinfection prior to filtration. Moreover, 

operational staff have reported concerns of corrosion on the underdrains of the existing filters. 

Relocating the primary disinfection point downstream of the filters provides advantages by reducing the 

corrosion potential on the filter underdrains due to the aggressive nature of sodium hypochlorite.  

4.4.3.1 Chlorination Contact Basin Configuration 

The proposed chlorine contact basin configuration utilizes a serpentine configuration with transfer 

pumps on the back end of the structure. A superior baffling factor of 0.7 was selected based on a length-

width ratio (L:W) > 30 and a concept that assumes serpentine intra-basin baffles along with outlet weirs. 

The design volume was calculated based on a free chlorine residual of 6.0 mg/L based on historical 

MOR chlorine residual data in winter. A lower free chlorine residual target would require a larger basin 

volume; however, the disinfection achieved through prefilter chlorination or chloramination was not 

evaluated. For this report and cost basis, the chlorine contact basin configuration assumes two (2) 

concrete chambers, each sized for the full expansion flow (24 MGD MDD), with one operating as duty 

and the other as a standby for redundancy and to permit cleaning and maintenance operations in one 

cell without disrupting operations. The conceptual basin design shown in Table 4-10 provides sufficient 

CT to meet microbial disinfection requirements within this basin alone, assuming an IR of 1.2 for 

conservatism.  

Table 4-10. Chlorine Contact Basin Design Criteria and Configuration  

Parameter Units Value 

Free chlorine residual mg/L 6.0 

CT Required for 0.5-log Giardia (15.0°C, pH 7) min-mg/L 24.03 

CT Required for 2-log Virus (15.0°C, pH 7) min-mg/L 4.0 
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Table 4-10. Chlorine Contact Basin Design Criteria and Configuration  

Parameter Units Value 

Number of Basins each 2 

Number of Passes per Basin each 3 

Pass Width (inside) ft 6 

Pass Length (inside) ft 80 

Basin Min. Water Depth  ft 12 

Basin Max. Water Depth  ft 14 

Basin Freeboard Depth ft 2 

L:W - 40.0 

Each Contact Basin Volume  gal 129,250 

Total Contact Basin Volume gal 258,500 

Approximate Footprint ft x ft 84 x 44 

4.4.3.2 Conceptual Layout 

Figure 4-8 shows a concept layout of the structure, baffling configuration, and weir locations. The 

concept assumes a filtered water line that branches to feed each chamber with valves for isolation. An 

air relief valve (ARV) may be required at the high point of each inlet line. The configuration utilizes a 

serpentine channel with three passes per chamber based on design assumptions, with approximately 

0.13 MG per chamber. Conceptional footprint requirements are 84 ft x 44 ft with a maximum side water 

depth of 14 ft, basin freeboard of 2 ft, minimum weir length of 6 ft and an assumed wall thickness of 2 ft 

for budgeting purposes. The transfer pump station will be part of the same common wall structure, 

located downstream of the chlorine contact chambers. A diffuser for sodium hypochlorite shall be 

provided at the influent of each chlorine contact chamber directly in front of the inlet pipe. Diffusers for 

ammonium hydroxide and caustic are recommended at the outlet weir prior to the transfer pump station. 

Coordination with the Authority will be needed to identify specific preferences with regard to basin 

configuration sizing, location of weirs and slides gates, volume of basins and desired configuration 

operations (single/dual basin) during design. For purposes of this report, it is assumed that both basins 

would typically be in operation most of the time.      
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Figure 4-8. Concept Layout of Chlorine Contact Chamber Structure 

4.4.4 Recommendations and Additional Considerations 

Additional considerations include: 

• The Design-Builder shall evaluate alternative disinfection strategies in collaboration with the 

Authority during the design process. The current disinfection strategy doses chlorine and ammonia 

before the filters (preference for pre-filtration chlorine contact chambers). The actual chemical 

dosing points will be developed during detailed design.   

• Perform a disinfection evaluation which includes both the existing and new treatment trains, 

considering that the existing ground storage tanks will have higher flowrates and therefore less 

contact time for chloramination disinfection credit for the existing trains. 

• Consider modification of the existing trains’ disinfection strategy to eliminate ammonia feed 

upstream of the filters. Chlorine would be dosed in two places, with a low dose in settled water and a 

final dose in filtered water along with ammonia to meet the chloramination residual target needed 

entering the distribution system. In this approach, the plant would get credit for chlorine disinfection 

in the settled water channels and piping all the way through filtration and eliminate the potential for 

nitrification in the filters. 

• Consider installation of covers on proposed filters for the facility expansion to provide additional CT 

credit. 

• Coordinate with the Authority to determine operational preferences concerning the size and layout of 

the chlorine contact chamber basin configuration, weir placement, basin volume and preferred 

operational setup (single or dual chambers) and confirm preferred disinfection strategy.  

• Consider simulated distribution system (SDS) tests to evaluate effects of chlorine disinfection and 

contact time followed by chloramination to quantify DBP formation potential i.e., THMs and HAAs.  

• Perform computational fluid dynamic (CFD) modeling to confirm assumed baffling factor of chlorine 

contact chamber structure during design. 
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• Following construction of the new contact chamber, consider a tracer study to evaluate the baffle 

factor used in disinfection compliance reporting. Perform tracer studies on existing chlorine contact 

basins, clear wells, and ground storage tanks.  

4.5 Chemical Systems  

4.5.1 Chemical Dosages and Feed Locations 

This section summarizes design minimum, maximum, and average dosages for each chemical, along 

with feed locations. Feed locations are shown in the Process Flow Diagram in Section 3 and are 

discussed below.  

Chemical dosages were based on either historical data from January 2017 through April 2023, or from 

the 2023 piloting effort. For historical data, the maximum value used was generally the 95th percentile, 

with 5th percentile values generally representing minimum dosages. Selected apparent outliers in the 

data were removed from the data set. Confirmation of the design minimum, maximum, and average 

values is recommended during design, including whether higher maximum values or lower minimum 

design values are warranted.  

Table 4-11 shows the chemicals involved in the PRF expansion.  

 

Table 4-11. Chemicals Stored and Fed 

Chemical Concentration Density 

Powered Activated Carbon (PAC) 0.8 – 1.2 lb PAC/gal 8.76 lb/gal 

Aluminum Sulfate (Alum) 48.5% Al2(SO4)3 by weight 11.2 lb/gal 

Polymer 
Dry, 100% Active – makedown concentration 

varies (0.025 – 0.05 lb/gal) 
- 

Sodium Hydroxide (Caustic) 50% NaOH by weight 12.7 lb/gal 

Sodium Hypochlorite 12.5% NaOCl by weight 10.0 lb/gal 

Ammonium Hydroxide  19% NH4(OH) by weight 7.7 lb/gal 

4.5.1.1 PAC 

PAC is fed at the raw water prior to the PAC contact tanks for taste and odor control. The PAC is delivered 

dry to the site and diluted as it is transferred into the PAC storage tanks. The stored/fed concentration 

varies between approximately 0.8 and 1.2 lb PAC per gallon. Minimum, maximum, and average values 

were based on historical data and are summarized in Table 4-12 along with the preliminary design 

values for the expansion – the same values are used for each. Doses are expressed as dry PAC. 

  



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-22 

Peace River Facility- Design Criteria Report  

Table 4-12. PAC Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 5.3 5.3 

Average (mg/L) 16.5 16.5 

Maximum (mg/L) 35.9 35.9 

4.5.1.2 Alum 

Alum is fed at the rapid mix for coagulation. Table 4-13 shows the range of doses applicable to the 

existing plant and to the proposed expansion. Doses are expressed as alum (Al2(SO4)3).  

Minimum, maximum, and average values were based on historical data and are summarized in the table 

below along with the preliminary design values for the expansion – the same values are used for each. 

 

Table 4-13. Alum Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 110 110 

Average (mg/L) 153 153 

Maximum (mg/L) 160 160 

4.5.1.3 Polymer 

Polymer is fed to aid with flocculation and sedimentation. Table 4-14 shows the range of doses 

applicable to the existing plant and to the proposed expansion.  

Minimum, maximum, and average values were based on historical data and are summarized in the table 

below along with the preliminary design values for the expansion – the same conservative minimum 

value was used for the expansion, but higher average and maximum values were used for the expansion 

based on piloting results, which showed higher polymer usage than the existing PRF, and reflects a 

conservative dose rate. Doses are expressed as dry polymer, as the polymer is a dry, bagged product. 

 

Table 4-14. Polymer Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 0.15 0.15 

Average (mg/L) 0.29 0.44 

Maximum (mg/L) 0.33 0.53 

4.5.1.4 Caustic 

Caustic is fed at several points in the facility to the raw water for alkalinity adjustment, and pre-filter and 

post-filter for pH adjustment. Minimum, maximum, and average values were based on historical data 

and are summarized in Table 4-15 along with the preliminary design values for the expansion. The 

values provided represent the total overall effective plant dose, which is typically split between the 

various dose points. The values used were the same for average and maximum, but a lower minimum 
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value was used for the expansion based on the piloting. If pump sizing becomes an issue, this low value 

may need to be re-evaluated to evaluate whether the dose rate is realistic. Doses are expressed as 

NaOH. 

Table 4-15. Caustic Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 18.6 2.0 

Average (mg/L) 31.2 31.2 

Maximum (mg/L) 40.0 40.0 

4.5.1.5 Sodium Hypochlorite 

Sodium hypochlorite is fed pre-filter and/or post-filter for disinfection. Minimum, maximum, and average 

values were based on historical data and are summarized in Table 4-16 along with the preliminary 

design values for the expansion – the same values are used for each. The values provided represent the 

total overall effective plant dose, which may be split between the dose points. Doses are expressed as 

chlorine. 

Table 4-16. Sodium Hypochlorite Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 7.0 7.0 

Average (mg/L) 8.7 8.7 

Maximum (mg/L) 10.2 10.2 

4.5.1.6 Ammonium Hydroxide 

Ammonium hydroxide is fed post-filter for chlorine residual (chloramines). Minimum, maximum, and 

average values were based on historical data and are summarized in Table 4-17 along with the 

preliminary design values for the expansion – the same values are used for each. Doses are expressed 

as ammonium hydroxide.  

 

Table 4-17. Ammonium Hydroxide Existing and Preliminary Design Dosages 

Chemical Dose Existing Facility Expansion 

Minimum (mg/L) 1.0 1.0 

Average (mg/L) 1.5 1.5 

Maximum (mg/L) 2.8 2.8 

4.5.2 Chemical System Storage Tank Sizing 

Several considerations were taken into account in the preliminary sizing of storage tanks, and the sizing 

selected varied as discussed below for each chemical. Key considerations included providing the larger 

of a minimum of 30 days of storage at design average flow/average dose, or the size needed for the 

tank to readily accept up to 150% of a full load of chemical (delivery volume up to 6,000 gallons except 

for PAC at 40,000 lb). Other considerations included alignment with existing tank sizes for consistency, 

providing adequate storage to account for delivery times (particularly for chemicals like PAC with more 
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lengthy delivery times), and provision of a minimum of two tanks for redundancy. It is expected that 

storage sizing will be optimized, and adjustments made as necessary during design.  

Chemical feed flowmeters will be used and day tanks 

shall not be allowed. All tanks shall be horizontal 

configuration. Both total/nominal tank volume and 

operational tank volume are identified in the chemical 

specific sections below. Operational working tank 

volumes represent the actual volume required, by 

removing a portion of the tank height to account for items 

like sidewall overflows and setpoints for minimum and 

maximum operational levels, all of which result in volume 

that is not available for use. Horizontal tanks were sized 

with operational/working volume being 85% of 

total/nominal volume. This value shall be verified during 

design and tank sizing adjusted if needed as it may vary 

by tank size.  

Tank materials of construction shall be FRP, with the exception of carbon steel for the ammonium 

hydroxide tanks, and concrete for the PAC tanks.  

4.5.3 Chemical Feed Pump Type 

Diaphragm metering pumps shall be provided. With the exception of PAC, the facility currently utilizes 

chemical pump skids, with Prominent pumps. Separate, non-skid mounted, Milton Roy diaphragm 

metering pumps are used for PAC feed. Specific pump model should not been selected at this stage. 

Specific pump models/sizing and in some cases pump types see discussion below for polymer), are 

anticipated to be determined and/or will be finalized during design. 

4.5.4 PAC System  

4.5.4.1 Storage Considerations 

A new PAC delivery, storage, and feed facility is required. There is no redundancy currently with the single 

delivery system, and new feed pumps are needed to deliver PAC to the feed points.   

PAC is delivered as a dry product in bulk tankers to the site, with deliveries up to 40,000 lb, and 

conveyed from the truck into the storage tanks where it is mixed with water as it is being delivered tanks 

using a spray system located at the point as the dry PAC enters the tank. The spray system dilutes the 

PAC to the desired concentration while helping reduce the dust. The existing tanks are rectangular 

concrete structures, each approximately 20 feet wide, 20 feet long, with a depth of approximately 19’-9” 

from the top of the concrete deck to the floor. The effective working depth is limited to approximately 13 

feet due to losses resulting from pump suction elevations, top deck thickness, and PAC feed and mixing 

configuration. Each tank has a turbine type mixer to keep the PAC in solution. The amount of water 

added varies based on the desired slurry concentration, which typically varies from approximately 0.8 to 

1.2 lb PAC/gallon. A thinner slurry (i.e., closer to 0.8 lb/gallon) is preferred when available storage and 
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usage rates allow as it is easier to feed and results in less clogging than more concentrated slurry 

solutions.  

PAC storage tanks for the PRF expansion were sized based on the design flows and dosages and general 

sizing considerations discussed above, including sizing for 150% of a full 40,000 lb delivery, diluted to 

0.8 lb/gallon. Tank sizing presented in this document was based on the following: 

• Storage volume to meet peak conditions;   

• PAC deliveries have up to a two-week lead time;  

• Design storage to account for the tanks are mixed, which increases the chances that a PAC tank may 

be out of service for maintenance or repair of the mechanical mixing equipment.  

Table 4-18 summarizes key information about the storage tanks. The usage and storage capacity are for 

a feed at 0.8 lb/gal concentration. Final PAC tank sizing of them will be finalized in coordination with the 

Authority during design.  

 

Table 4-18. PAC Storage Tank Design  

Item Storage Tank 

Number of Tanks 4 

Tank Width (ft.) 28 

Tank Length (ft.) 28 

Total Tank Height to Top of Deck (ft.) 19.8 

Effective Working Depth (ft.) 13 

Working Tank Capacity, Each (gal) 76,235 

Total Tank Working Storage (gal) 304,940 

Average Usage (gpd / lb PAC per day) 2,064 / 1,651 

Maximum Usage (gpd / lb PAC per day) 8,982 / 7,186 

Supply Days at Avg/Avg 147.7 

Supply Days at Max/Max 33.9 

4.5.4.2 Chemical Feed and Transfer Considerations 

PAC pumping will be generally consistent with existing facility configurations. Three individually mounted 

diaphragm metering pumps will be used, with one feeding to each of the two raw water lines upstream of 

the four PAC contactors, with one common standby. Service water is also used as post-dilution/carrier 

water on the discharge side of each pump downstream of the flowmeter, consistent with the existing PAC 

feed pumps. In addition, centrifugal transfer pumps similar to the existing PAC transfer pumps will be 

used to transfer PAC slurry either between the four new tanks, or from any of the four new tanks over to 

the existing tanks. Feed pump suction will be from two of the four tanks (the two adjoining the feed 

pump room) similar to the existing arrangement. Piping modifications will also be made to allow for 

pumping PAC slurry from the existing PAC storage tanks to the new ones. These interconnections will 

help increase overall PAC system flexibility, redundancy, and total facility storage.   



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-26 

Peace River Facility- Design Criteria Report  

4.5.4.3 Conceptual Layout 

Figure 4-9 shows the existing PAC system layout, with the four storage tanks, exterior PAC transfer 

pumps, and a building enclosure with HVAC for the feed pumps that shares a common wall with the 

storage tanks. It is anticipated that the layout of the new PAC system would generally mirror this existing 

facility, though with the larger tanks discussed above and with final sizing to be determined during 

design. The feed pump room, for example, could potentially be reduced in size given the more limited 

number of feed pumps involved, though adequate clearance for maintenance will be necessary given the 

potential for plugging associated with feeding PAC slurry. Coordination with the Authority will be needed 

to identify specific preferences with regard to clearances and resulting room dimensions.     

 

Figure 4-9. Existing PAC System Layout 

4.5.4.4 Recommendations and Additional Considerations 

Additional considerations include: 

• Consider constructing new PAC storage tanks near the existing PAC storage tanks to limit PAC 

delivery truck traffic, as depicted in the conceptual site plan. An additional access roadway will be 

needed to allow for delivery to this location and PAC delivery trucks to safely enter and exit the area.  

• The range of slurry concentrations from 0.8 to 1.2 lb/gallon shall be considered.  

• Consider providing overflow functionality from the PAC storage tanks which the current PAC storage 

tanks do not provide.  

• Consider at least one manual roll-up door to the PAC feed pump room for easier access with large 

items.  
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• Consider increasing feed pump redundancy by providing a second spare feed pump, such that each 

dose point would have its own dedicated spare pump. Benefits of this approach include additional 

redundancy and easier operations within SCADA when using the spare pump. Consider feed pump 

room slope and trench drains with a sump pit to support cleanup of breaks, leaks, plugging, etc. A 

permanent sump pump may not be necessary, as a hard piped sump discharge line connecting to 

the filter drain line or another suitable location may be considered. A portable sump pump may be 

acceptable.  

• Consider painting the interior of the feed pump room black to manage aesthetics from PAC usage.  

• Consider PAC feed lines in sleeves to allow easy replacement, when necessary, between the feed 

pump room and injection point.  

• Consider hatches in top deck of PAC storage tanks such that they are above or near the point where 

the PAC enters the tank from the delivery truck and the water sprays, in order to allow staff to 

inspect this regularly without need to drain the PAC tank to enter and inspect it. 

• Consider stainless steel valves within the feed pump room upstream of the post-dilution water 

connection to correct known, due to past issues with caking and breaking of handles with PVC 

valves. Flanges or unions in the piping within the pump room are preferred in selected locations to 

allow staff greater cleaning flexibility. Stainless steel piping in lieu of PVC in the pump room shall be 

considered.  

• Consider acceptable service water pressure in the PAC system area and whether improvements are 

needed to the new and existing systems.  

• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point.  

4.5.5 Alum System  

4.5.5.1 Storage Considerations 

A new alum storage and feed facility will be constructed for the expansion, as the existing alum storage 

already provides fewer days of storage than is typical, and new feed pumps are needed to deliver alum 

to the feed points.  

Alum is delivered as a liquid product in bulk tankers to the site and conveyed from the truck into the 

storage tanks. There are currently three horizontal storage tanks and three vertical tanks. Horizontal 

tanks shall be used for the expansion and new tanks shall be as similar in size as possible to the existing 

tanks, which are 12 feet in diameter and 21.5 feet in straight shell length.  

Alum storage tanks for the expansion were sized based on the design flows and dosages and general 

sizing considerations discussed above, providing 30 days of storage at average flow and average dose. 

Table 4-19 summarizes key information about the storage tanks.  
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Table 4-19. Alum Storage Tank Design  

Item Storage Tank 

Number of Tanks 5 

Nominal Tank Diameter (ft.) 12 

Nominal Tank Straight Shell Length (SSL - ft.) 21.5 

Nominal Tank Capacity (gal) 20,350 

Working Tank Capacity (gal) 17,300 

Total Tank Working Storage (gal) 86,500 

Average Usage (gpd) 2,837 

Maximum Usage (gpd) 5,934 

Supply Days at Avg/Avg 30.5 

Supply Days at Max/Max 14.6 

4.5.5.2 Chemical Feed Considerations 

Alum feed will be consistent with existing facility configurations. Three skid mounted diaphragm metering 

pumps shall be used, with two as duty and one as standby feeding to the rapid mix tanks that are online. 

Each duty pump would be rated to supply at least half of the total maximum demand, such that two 

would feed in parallel at high demands and one may be adequate at lower demands. This approach was 

requested for alum to keep the pumps smaller and quieter and may be further evaluated in design 

based on pump sizing, noise, and turndown considerations.  

4.5.5.3 Conceptual Layout 

A new alum storage and feed building shall be constructed as close to the existing alum building as 

possible. This new building will house the alum storage tanks and feed pumps, along with the new 

polymer system. The building layout will be generally similar to the existing, which is shown in Figure 4-

10 – an area roughly the size of the red hatched area in the figure below would not be a part of the new 

building. The containment area for the horizontal tanks is preliminarily sized at 39’-4” by 80’-0”, with 2’-

6” tall walls. Containment sizing provides for 110% of one tank’s total/nominal volume plus 20 minutes 

of fire sprinkler volume at 0.2 gpm/ft2 coverage, plus freeboard. Sizing will be finalized during design, 

including tank and equipment clearances, sizing, number, and usage of fully enclosed rooms, such as 

the alum feed pump room and any others. Refer to the polymer system section for discussion of the 

polymer system.      
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Figure 4-10. Concept Layout of Proposed Alum/Polymer Storage and Feed Building 

4.5.5.4 Recommendations and Additional Considerations 

Additional considerations include: 

• Consider the feasibility of connecting the alum feed pump suction header from the five new tanks to 

the alum feed pump suction header in the existing alum building, i.e., connecting all of the alum 

tanks together to possibly improve operational flexibility and improve storage limitations at the 

existing facility.  

• Consider providing two (2) suction penetrations at the bottom of each alum storage tank which was 

indicated as a preference by the Authority to provide redundancy for the suction interconnections. 

• Evaluate further increasing chemical storage in this new building to address alum storage limitations 

in the existing alum building. This concept would build on the alum tank interconnection concept 

discussed above. 

• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point. 

• Consider selecting feed pumps of the same make and model both between dose points of the same 

chemical, and between chemicals, taking advantage of options for pumps with significant turndown.  
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4.5.6 Polymer System  

4.5.6.1 Storage/Make-down Considerations 

A new polymer system will be constructed for the expansion, 

given constraints in the existing polymer system). The same dry 

polymer shall be used to aid in flocculation/sedimentation. It is 

delivered to the site in 50-pound bags that are stored on pallets 

in the area adjacent to the mixing/aging and feed equipment. 

The dry polymer is added by hand to a hopper mounted above a 

dry feeder, which conveys the polymer to a mixing/aging tank in 

a batch mode. Once it is adequately mixed and aged, the batch 

is transferred to the feed tank, which is connected to the 

chemical feed pumps.  

The existing dry polymer system with one duty, one standby unit 

produces a 0.025 lb/gallon polymer solution, and the new 

system will do the same for consistency. The existing system 

has relatively small, 2.5 cubic foot hoppers. A larger, 4 cubic 

foot hopper with integral shelf shall be considered in design. 

The larger hopper and shelf will allow greater quantities to be 

fed into the hopper. 

Table 4-20 summarizes key information about the new dry 

polymer system, including the make/model assumed for 

purposes of this report, which is the currently available 

version of the existing dry polymer system servicing Plants 3 

and 4. The current polymer supplier recommends a minimum 

recommended aging time is 60 minutes, and with a 

preference for 90 minutes if achievable.  

Table 4-20. Dry Polymer System Parameters  

Item Details 

Number of Units 2 (1 duty, 1 standby) 

Make/Model UGSI Dynajet DJ390 

Hopper Capacity (cubic feet) 4 

Mixing/Aging Tank Capacity (gal) 390 

Feed Tank Capacity (gal) 420 

Outlet Concentration (lb polymer/gal) 0.025 

Average Usage (gal/hr) 73 

Maximum Usage (gal/hr) 177 

Aging Time at Avg Usage (minutes) 217 

Aging Time at Max Usage (minutes) 89 
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4.5.6.2 Chemical Feed Considerations 

Polymer feed will be consistent with existing PRF configurations. A total of five skid mounted diaphragm 

metering pumps shall be used, with four as duty and one as a common standby feeding to the four 

flocculation trains.  

4.5.6.3 Conceptual Layout 

The new alum storage and feed building will also house the new polymer system. The building layout will 

be generally similar to the existing, depicted in Figure 4-11, with the polymer system on the left-hand 

side as shown in blue. An area approximately equal to the hatched area in the figure below would be 

excluded from the new building footprint. Sizing and any adjustments to the layout shall be finalized by 

the design-build team.      

  

Figure 4-11. Concept Layout of Proposed Alum/Polymer Storage and Feed Building 

4.5.6.4 Recommendations and Additional Considerations 

Additional considerations include: 

• Consider alternative feed pumps to compare lower shear dosing pumps, such as progressing cavity 

or peristaltic pumps against higher shear pumps such as diaphragm pumps to potentially allow for 

lower dosage requirements.  

• Consider reusing the existing dry polymer units to supply Plants 3 and 4 and the PRF expansion. The 

manufacturer reported that the existing system would be adequate to support this condition at the 

maximum dosage and provide 100 minutes or more of if the outlet concentration was increased to 

0.05 lb/gallon, a typical value for this model of system. A 4 cubic foot hopper could serve in place of 

the existing 2.5 cubic foot hoppers on each unit. The additional feed pumps on a single five-pump 

skid could be installed within the current dry polymer storage portion of the room. The Authority 

elected at this stage to pursue the new system because the existing system is running effectively at 

0.025 lb/gal. If budget constraints or other considerations were to make this option somewhat more 

attractive, it could potentially be re-evaluated.  
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• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point. 

• Where feasible, consider selecting feed pumps of the same make and model both between dose 

points of the same chemical, and between chemicals, taking advantage of options for pumps with 

significant turndown.  

4.5.7 Caustic System  

4.5.7.1 Storage Considerations 

A new caustic storage and feed facility will be constructed for the PRF expansion, as the existing caustic 

storage is not sufficient to provide for the combined demand of the existing facility and the expansion. 

Caustic is delivered as a liquid product in bulk tankers to the site and conveyed from the truck into the 

storage tanks. There are currently three horizontal storage tanks. Horizontal tanks for the PRF expansion 

shall be as similar in size as possible to the existing horizontal tanks, which are 12 feet in diameter and 

21 feet in straight shell length.  

Caustic storage tanks for the expansion were sized based on the design flows and dosages and general 

sizing considerations discussed above, with the governing factors being the provision of a minimum of 

two tanks and matching the existing tank dimensions. Table 4-21 summarizes key information about the 

storage tanks, which are the same dimensions as the existing horizontal caustic tanks. 

 

Table 4-21. Caustic Storage Tank Design  

Item Storage Tank 

Number of Tanks 2 

Nominal Tank Diameter (ft.) 12 

Nominal Tank Straight Shell Length (SSL - ft.) 21 

Nominal Tank Capacity (gal) 19,930 

Working Tank Capacity (gal) 16,940 

Total Tank Working Storage (gal) 33,880 

Average Usage (gpd) 489 

Maximum Usage (gpd) 1,255 

Supply Days at Avg/Avg 69 

Supply Days at Max/Max 27 

4.5.7.2 Chemical Feed Considerations 

Caustic feed will be generally consistent with existing PRF configurations. Eight skid mounted diaphragm 

metering pumps shall be used, located on two separate skids. The first skid will consist of five pumps, 

four duty and one as a common standby feeding to the two raw water headers, and two prefilter headers 

(one for each set of 7 filters based on the existing filter layout). The second skid will consist of three 

pumps, two duty and one as a common standby feeding the diffusers downstream of the chlorine 
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contact chambers. The pumps feeding the chlorine contact chambers will need to be large enough to 

handle the full 24 MGD flow for operation when one chamber is out of service.  

A new Hypochlorite storage and feed building will be constructed across the road from the existing 

Hypochlorite building. This new building will house the caustic, sodium hypochlorite, and ammonium 

hydroxide storage tanks and feed pumps for the expansion. The building layout will be similar to the 

existing. Two areas roughly as shown in red hatched in Figure 4-12 would not be a part of the new 

building as only two tanks of each chemical are needed as shown in blue. The containment area for the 

horizontal caustic tanks is preliminarily sized at 40’-0” by 35’-0”, with 3’-6” tall walls. Containment sizing 

provides for 110% of one tank’s total/nominal volume plus 20 minutes of fire sprinkler volume at 0.2 

gpm/ft2 coverage, plus freeboard. Sizing shall be finalized during design, including tank and equipment 

clearances for appropriate room sizing. Refer to the sodium hypochlorite and ammonium hydroxide 

system sections for discussion of those systems.      

  

Figure 4-12. Concept Layout of Proposed Hypochlorite Storage and Feed Building 

4.5.7.3 Recommendations and Additional Considerations 

Additional considerations include: 

• Assess the feasibility of connecting the caustic feed pump suction header from the two new tanks to 

the caustic feed pump suction header in the existing Hypochlorite building, i.e. connecting all the 

caustic tanks together. If feasible, this would increase flexibility and help reduce the potential for 

storage limitations at the existing facility. Tank sizing and quantity could potentially also be assessed 

and optimized if the storage is shared and not dedicated to the PRF expansion. 

• Consider increasing feed pump redundancy by providing one additional spare feed pump, such that 

each of the three dose points would have its own, dedicated, spare pump. Benefits of this approach 

include additional redundancy and easier operations within SCADA when using the spare pumps. 

This is because plant flow signals, for example, used to pace chemical dosing would not need to be 
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swapped in the SCADA system for the spare pump to function properly based on the location it is 

actually feeding.  

• Consider providing two (2) suction penetrations at the bottom of each storage tank. If feasible, this 

would provide redundancy for the suction interconnections. 

• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point.  

• Where feasible, consider selecting feed pumps of the same make and model both between dose 

points of the same chemical, and between chemicals, taking advantage of options for pumps with 

significant turndown. 

4.5.8 Sodium Hypochlorite System  

4.5.8.1 Storage Considerations 

A new sodium hypochlorite storage and feed facility will be constructed for the PRF expansion, as the 

existing sodium hypochlorite storage is not sufficient to provide for the combined demand of the existing 

facility and the expansion. Sodium hypochlorite is delivered as a liquid product in bulk tankers to the site 

and conveyed from the truck into the storage tanks. There are currently three horizontal storage tanks. 

Horizontal tanks shall be used for the expansion and the new horizontal tanks be as similar in size as 

possible to the existing horizontal tanks, which are 12 feet in diameter and 21 feet in straight shell 

length, recognizing in cases this may result in an increased quantity of storage that may be greater than 

would otherwise be necessary.  

Sodium hypochlorite storage tanks for the expansion were sized based on the design flows and dosages 

and general sizing considerations discussed above, with the governing factors being the provision of a 

minimum of two tanks and matching the existing tank dimensions. Table 4-22 summarizes key 

information about the storage tanks, which are the same dimensions as the existing horizontal sodium 

hypochlorite tanks.  

Table 4-22. Sodium Hypochlorite Storage Tank Design  

Item Storage Tank 

Number of Tanks 2 

Nominal Tank Diameter (ft.) 12 

Nominal Tank Straight Shell Length (SSL - ft.) 21 

Nominal Tank Capacity (gal) 19,930 

Working Tank Capacity (gal) 16,940 

Total Tank Working Storage (gal) 33,880 

Average Usage (gpd) 726 

Maximum Usage (gpd) 1,701 

Supply Days at Avg/Avg 47 

Supply Days at Max/Max 20 

  



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-35 

Peace River Facility- Design Criteria Report  

4.5.8.3 Chemical Feed Considerations 

Sodium Hypochlorite feed will be generally consistent with existing facility configurations. Five skid 

mounted diaphragm metering pumps will be used, with four as duty and one as a common standby 

feeding to two separate pre-filter headers and to the two chlorine contact chambers. The pumps feeding 

the chlorine contact chambers will need to be large enough to handle the full 24 MGD flow for operation 

when one chamber is out of service. 

4.5.8.4 Conceptual Layout 

A new Hypochlorite storage and feed building will be constructed across the road from the existing 

Hypochlorite building. This new building will house the caustic, sodium hypochlorite, and ammonium 

hydroxide storage tanks and feed pumps for the expansion. The building layout will be similar to the 

existing, which is shown in the figure below. Two areas roughly as shown in red hatched Figure 4-13 

would not be a part of the new building as only two tanks of each chemical are needed as shown in blue. 

The containment area for the horizontal sodium hypochlorite tanks is preliminarily sized at 40’-0” by 35’-

0”, with 3’-6” tall walls. Containment sizing provides for 110% of one tank’s total/nominal volume plus 

20 minutes of fire sprinkler volume at 0.2 gpm/ft2 coverage, plus freeboard. Sizing is expected to be 

finalized during design, including tank and equipment clearances and coordination with the Authority on 

room sizing. Refer to the caustic and ammonium hydroxide system sections for discussion of those 

systems.      

 

Figure 4-13. Concept Layout of Proposed Hypochlorite Storage and Feed Building 

4.5.8.5 Recommendations and Additional Considerations 

Additional considerations include: 

• Consider the impacts of sodium hypochlorite degradation in balance with the desired number of 

days of storage. Particularly with outdoor storage, lengthy storage times may result in chemical 

degradation and impact operating costs and feed pump sizing.  
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• Assess the feasibility of connecting the sodium hypochlorite feed pump suction header from the two 

new tanks to the sodium hypochlorite feed pump suction header in the existing Hypochlorite 

building, i.e., connecting all of the sodium hypochlorite tanks together. If feasible, this would 

increase flexibility and help reduce the potential for storage limitations at the existing facility. Tank 

sizing and quantity should be assessed and optimized if the storage is shared and not dedicated to 

the PRF expansion. 

• Consider increasing feed pump redundancy by providing at least one additional spare feed pump, 

such that both the pre-filter dose points and the chlorine contact tank dose points (i.e., a common 

standby for those two points near each other and paced off the same flow signal) would have its 

own, dedicated, spare pump. Benefits may include additional redundancy and easier operations 

within SCADA when using the spare pumps. This is because plant flow signals, for example, used to 

pace chemical dosing would not need to be swapped in the SCADA system for the spare pump to 

function properly based on the location it is actually feeding.  

• Consider providing two (2) suction penetrations at the bottom of each storage tank. If feasible, this 

would provide redundancy for the suction interconnections. 

• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point.  

• Consider selecting feed pumps of the same make and model both between dose points of the same 

chemical, and between chemicals, taking advantage of options for pumps with significant turndown. 

This will help make operations and maintenance less complex.  

4.5.9 Ammonium Hydroxide System  

4.5.9.1 Storage Considerations 

A new ammonium hydroxide storage and feed facility will be constructed for the expansion, as the 

existing ammonium hydroxide storage is not sufficient to provide for the combined demand of the 

existing facility and the PRF expansion. Ammonium hydroxide is delivered as a liquid product in bulk 

tankers to the site and conveyed from the truck into the storage tanks. There are currently two horizontal 

steel storage tanks and one common vapor scrubber. Horizontal tanks shall be used for the expansion 

and new horizontal steel tanks be larger than the existing 7,500 gallons capacity.  

Ammonium hydroxide storage tanks for the expansion were sized based on the design flows and 

dosages and general sizing considerations discussed above, with the governing factors being the 

provision of a minimum of two tanks and providing at least 150% of a delivery to a single tank. Table 4-

23 summarizes key information about the storage tanks, which were sized with the same length as the 

caustic and sodium hypochlorite tanks for consistency in the facility layout.   
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Table 4-23. Ammonium Hydroxide Storage Tank Design  

Item Storage Tank 

Number of Tanks 2 

Nominal Tank Diameter (ft.) 9 

Nominal Tank Straight Shell Length (SSL - ft.) 21 

Nominal Tank Capacity (gal) 10,880 

Working Tank Capacity (gal) 9,250 

Total Tank Working Storage (gal) 18,500 

Average Usage (gpd) 102 

Maximum Usage (gpd) 381 

Supply Days at Avg/Avg 181 

Supply Days at Max/Max 48.5 

4.5.9.2 Chemical Feed Considerations 

Ammonium hydroxide feed will be generally consistent with existing facility configurations. Three skid 

mounted diaphragm metering pumps will be used, with two as duty and one as a standby feeding to the 

dose points at the each chlorine contact chamber outlet. The pumps will need to be large enough to 

handle the full 24 MGD flow for operation when one chamber is out of service. 

4.5.9.3 Conceptual Layout 

A new Hypochlorite storage and feed building will be constructed across the road from the existing 

Hypochlorite building. This new building will house the caustic, sodium hypochlorite, and ammonium 

hydroxide storage tanks and feed pumps for the expansion. The building layout will be similar to the 

existing, which is shown in Figure 4-14. Two areas roughly as shown in red hatched in the figure below 

would not be a part of the new building as only two tanks of each chemical are needed. The containment 

area for the horizontal ammonium hydroxide tanks is preliminarily sized at 40’-0” by 32’-0”, with 3’-6” 

tall walls (shorter walls would provide adequate containment but using the same wall height would allow 

the base slab for all three containment areas to be at the same elevation for ease of construction). 

Containment sizing provides for 110% of one tank’s total/nominal volume plus 20 minutes of fire 

sprinkler volume at 0.2 gpm/ft2 coverage, plus freeboard. Sizing is expected to be finalized during 

design, including tank and equipment clearances and coordination with the Authority on room sizing. 

Refer to the caustic and sodium hypochlorite system sections for discussion of those systems.      
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Figure 4-14. Concept Layout of Proposed Hypochlorite Storage and Feed Building  

4.5.9.4 Recommendations and Additional Considerations 

Additional considerations include: 

• Assess the feasibility of connecting the ammonium hydroxide feed pump suction header from the 

two new tanks to the ammonium hydroxide feed pump suction header in the existing Hypochlorite 

building, i.e., connecting all of the ammonium hydroxide tanks together. If feasible, this would 

increase flexibility and help reduce the potential for storage limitations at the existing facility. Tank 

sizing and quantity could potentially also be assessed and optimized if the storage is shared and not 

dedicated to the PRF expansion. 

• Consider providing two (2) suction penetrations at the bottom of each storage tank which was 

indicated as a preference by the Authority. If feasible, this would provide redundancy for the suction 

interconnections. 

• Design-builder shall include provisions for a modestly sized ammonium hydroxide vapor scrubber 

capable of handling occasional emissions. 

• Evaluate turndown with pump sizing to confirm feed pumps can meet the full range from design 

minimum dose at minimum flow, up to design maximum dose at maximum flow at each dose point.  

• Where feasible, consider selecting feed pumps of the same make and model both between dose 

points of the same chemical, and between chemicals, taking advantage of options for pumps with 

significant turndown. This will help make operations and maintenance less complex.  
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4.6 Pumping Systems 

4.6.1 Overview 

The PRF has several pump stations that could potentially be reused or expanded for cost savings 

opportunities. The PRF expansion will require potential modification or addition of the following pump 

stations: 

• Two (2) Transfer Pump Stations (new) 

• High Service Pump Station (potentially expand existing, new, or  the existing pump stations have 

sufficient capacity) 

• Recycle Pump Station (potentially expand existing or new) 

This section discusses three (3) existing pump stations that could potentially be expanded: South 

Regional High Service Pump Station (SRHSPS), North Regional High Service Pump Station (NRHSPS), 

and Recycle Pump Station. Design, layout, and pumping capacity of the existing stations was reviewed 

using hydraulic models and compared the current configuration to design standards established by the 

Hydraulic Institute (HI). Since the granular media filters and associated transfer pump stations have yet 

to be designed, the transfer pump stations were excluded from the review, and are described in Section 

4.6.5.2 to support the basis of cost design.  

4.6.2 High Service Pump Stations (Process 060 and 062) 

The existing SRHSPS (Process 060) and NRHSPS (Process 62) use a control strategy by maintaining a 

distribution system pressure setpoint between 71 – 73 psi. Two (2) separate pressure-indicating 

transmitters on a combined discharge following the discharge header configuration monitor the pressure 

set point and are used to control pump speeds for the variable speed pumps at each HSPS.  

4.6.2.1 South Regional High Service Pump Station (SRHSPS - Process 060) 

Figure 4-15 shows the SRHSPS layout, which was constructed before the NRHSPS. The SRHSPS was 

initially constructed in 1979 to house six (6) pumps, with plans to add up to four (4) more future pumps. 

Pump 60-P-5 was added in 2001 and rebuilt due to cavitation during the 2011 expansion to match 

replacements for pumps 60-P-2 and 60-P-3, which were renumbered during the 2011 expansion. In the 

2011 expansion, space was left for a future fourth pump (60-P-4), which was installed in 2013 to match 

pumps previously installed pumps 60-P-2 and 60-P-3 (2011). In 2016 the final pump (60-P-8) was 

installed. The pumps convey flow to either the north or south regional transmission systems. 
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Figure 4-15. South Regional High Service Pump Station Layout 

The pumps within the SRHSPS are horizontal split case pumps that range in size from 50 HP to 350 HP. 

Pump 60-P-1 (50 HP) was intended to be utilized for plant water. However, the pump is not used during 

current typical operations. Table 4-24 summarizes the existing SRHSPS pumps.  

 

 Table 4-24. South Regional High Service Pump Station 

Pump 60-P-1 60-P-2 60-P-3 60-P-4 60-P-5 60-P-6 60-P-7 60-P-8 

Manufacturer Peerless FlowServe FlowServe FlowServe  FlowServe 
Bell and 
Gossett 
(Xylem) 

Bell and 
Gossett 
(Xylem) 

FlowServe 

Model 
Not 

Identified1 
10LR-17B 10LR-17B 10LR-17B  10LR-17B e-XC e-XC 10LR-17B 

Type 
Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

Horizontal 
Split Case 

HP 50 300 300 300 300 350 350 300 

Speed (RPM) 1750 1765 1765 1765 1765 1800 1800 1765 

Power Supply  
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 
480 V/3 

Phase/60 Hz 

Speed Control Variable Variable Variable Variable Constant Constant Constant Constant 

Flow (gpm) 800 6000 6000 6000 4000 5500 5500 6000 

BEP Efficiency Not Identified 87.3 87.3 87.3 87.3 84.6 84.6 84.5 

Suction (in) 6 14 14 14 14 12 12 14 

Discharge (in) 4 10 10 10 10 10 10 10 

Notes: 

Pump 60-P-1 was the smallest pump and not currently used in general operations. The pump model was not identified. 
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4.6.2.2 North Regional High Service Pump Station (Process 062) 

NRHSPS, shown in Figure 4-16, was constructed during the 2011 expansion and includes four (4) 

pumps and space for a future fifth pump (62-P-5), which was installed as part of the 2016 expansion.  

 

Figure 4-16. North Regional High Service Pump Station 

The NRHSPS is connected to the 42” diameter regional transmission main, just downstream of the 

SRHSPS. The pumps convey flow to either the north or south regional transmission systems. The five (5) 

pumps within the NRHSPS are identical, summarized in Table 4-25.  

 

 Table 4-25. North Regional High Service Pump Station 

Pump 62-P-1 62-P-2 62-P-3 62-P-4 62-P-5 

Manufacturer FlowServe FlowServe FlowServe FlowServe FlowServe 

Type Horizontal Split Case Horizontal Split Case Horizontal Split Case Horizontal Split Case Horizontal Split Case 

Model 10LR-17B 10LR-17B 10LR-17B 10LR-17B 10LR-17B 

HP 300 300 300 300 300 

Speed (RPM) 1765 1765 1765 1765 1765 

Power Supply   480 V/3 Phase/60 Hz  480 V/3 Phase/60 Hz  480 V/3 Phase/60 Hz  480 V/3 Phase/60 Hz  480 V/3 Phase/60 Hz 

Speed Control Variable Variable Variable Constant Constant 

Flow (gpm) 6000 6000 6000 6000 6000 

BEP Efficiency 84.5 84.5 84.5 84.5 84.5 

Suction (in) 14 14 14 14 14 

Discharge (in) 10 10 10 10 10 



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-42 

Peace River Facility- Design Criteria Report  

4.6.2.3 High Service Pump Station Operations 

Pump speed is controlled to maintain distribution pressure setpoint of 71 – 73 psi to supply the 

minimum pressure requirements at each connection point. There are several constant and variable 

speed pumps. The constant speed pumps run at 100% speed continuously. The variable speed pump 

speeds cannot exceed 97% of full speed to avoid due to cavitation. The variable speed pumps also have 

lower speed limits of 80% operation (approximately 80%) because the pumps cannot overcome the 

distribution pressure requirement. Authority staff indicated that the current operating range is narrow 

and lacks flexibility due to the limitations of the existing variable speed pumps.  

SRHSPS (Process 060) 

Pump 60-P-5 has experiences numerous operational challenges. The pumps were initially sized for 80 

psi distribution pressure and required impeller trimming for the 71 – 73 psi setpoints. Thus, the initial 

60-P-5 design point was not selected for the end application appropriately. Other pumps were impacted 

because the 80-psi design point caused 60-P-5 to over pump by causing other pumps to contribute less 

flow and shifting the operational pump far left. This condition was non-ideal but corrected through 

impeller trimming. 

NRHSPS (Process 062) 

The NRHSPS is newer and operates constantly. Staff have indicated that the NRHSPS pumps cavitate 

when VFD speeds exceed 97%.  

4.6.2.4 Hydraulic Modeling 

Hydraulic models were developed using Applied Flow Technologies’ (AFT) Fathom to evaluate pumping 

alternatives. The software solution engine uses the Newton-Raphson matrix iteration method plus 

proprietary methods to solve pipe flow applications. AFT Fathom uses Bernoulli’s Equation and Reynolds 

Number-based relationships, including the Darcy-Weisbach equation, for pipe friction calculation. The 

modeling results are discussed in the respective sections.  

4.6.2.5 High Service Pumping Modeling 

The hydraulic model was used to estimate the capacity of the existing HSPSs. Record drawings were 

used to evaluate HSPS layout, pipe size, elevations, piping and pumping configuration, and speed 

control. Pump curves were used from either O&M Manuals or manufacturer input. Based on current 

operation information, VFD pump speeds were limited to 97%. Flow, pressure, and amp draw data from 

SCADA records was reviewed. Ground storage tank elevation SCADA records were reviewed, and the 

average ground storage tank water elevations were used. The model was used to evaluate baseline 

HSPS conditions and estimate the ultimate pumping capacity. Transmission main and transmission 

pressure/flow data was not available for the evaluation, so discharge pressure setpoints were used as 

the pumps’ discharge condition.  

The current mode of operation is maintaining a pressure setpoint between 71 – 73 psig. The model 

evaluated pump operation at discharge pressure setpoints ranging from 66 psig to 100 psig, in 5 psig 

increments to simulate potential headloss in the transmission system. A 66-psig value was selected as 

the lowest pressure since at lower pressure setpoints selected pumps would run out on their pump 
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curves. Since current operations require a pressure of ~70 psig, additional flow through the transmission 

system will increase headloss, likely causing the overall pressure setpoint to increase at the HSPSs to 

maintain the required delivery pressures. Table 4-26 summarizes the modeling results and Figure 4-17 

shows the results graphically with pressure set-points related to flow. Note that the model assumed the 

largest pump out of service in each of the HSPS, and high friction losses for the pipelines.  

 

 Table 4-26. Total Flow from SRHSPS and NRHSPS at Varying Discharge Pressures 

Discharge Pressure Setpoint, psig SRHSPS Flow, MGD NRHSPS Flow, MGD Total Plant Flow, MGD 

66 57 35 92 

70 55 34 89 

75 52 32 84 

80 49 30 79 

85 46 28 74 

90 42 26 68 

95 38 24 62 

100 34 21 55 

 

Figure 4-17. Discharge Pressure and Total HSPS Capacity 

Modeled results show that the existing system could supply a maximum of approximately 88 MGD at 

current pressure setpoints of 71 – 73 psig. However, the future system future discharge pressure 

setpoints for the pumps are unknown. As discharge pressure increases to overcome additional system 

loses, total PRF finished flow will decrease due to pumps operating further left on their curves. 

Modeling results showed some of the pumps operated outside of their Preferred Operating Region (POR) 

at pressure ranges below 75 psig, and above 95 psig. The VFDs for high service pumps are limited to 

97% of full speed to prevent cavitation. Increasing the flow through the pumps, as well as operating the 

pumps outside of their POR, can further reduce pump performance and increase cavitation issues. Note 
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that, except for a few infrequent instances associated with lower pressure set points, there appears to 

be sufficient NSPHA within the system. Additional modeling was not performed because of an 

information gap in the transmission system. In general, the model predicted pump flows slightly higher 

than what is currently experienced measured at the pump station. This observation could be caused by a 

variety of reasons, including impeller wear from operations that is not captured in the factory pump 

performance curves.  

Conclusions and recommendations from the hydraulic modeling include: 

• Currently, at low pressure set points, the existing pumps tend to operate outside the POR.  

• Pumps operate outside the POR when the pressure setpoint exceeds 95 psig. This setpoint 

corresponds to a flow of 62 MGD.  

• The hydraulic analysis of the two existing HSPS’s indicate sufficient capacity to meet flows for the 

PRF expansion at the current pressure requirements. As new regional transmission mains, and 

possible modifications to Members’ distribution systems are made, it would be appropriate as a 

future evaluation to consider potential modifications to the current PRF arrangement. Brown and 

Caldwell recommends that the Authority perform a standalone HSPS study that incorporates the 

HSPS and distribution system model. The study should incorporate future improvements within the 

transmission and distribution system to determine if the future pressure requirements warrant any 

additional improvements, as a separate project and scope.  The study can also be used to address 

any operational challenges to form a holistic HSPS strategy that includes both existing HSPSs or 

continue with current operations.   

• A potential future HSPS is shown on the drawings and discussed within the electrical section of the 

DCR for planning purposes only, which include a potential location and future electrical capacity in 

the case that the Authority decides to build or consolidate existing or construct additional HSPS in 

the future. The potential future HSPS is not intended to be within this project scope because the 

existing HSPSs can meet flow requirements at current pressure setpoints. 

4.6.3 Recycle Pump Station (Process 097) 

Figure 4-18 shows the recycle pump station (process 097). The pump station was constructed in 2011 

and sized to facilitate a future expansion. The station houses three (3) 200 HP pumps, and two (2) 100 

HP jockey pumps. The design included space for a future pump.  
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Figure 4-18. Recycle Pump Station 
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Table 4-27 shows a summary of the existing Recycle PS pumps.  

 

Table 4-27. Recycle Pump Station 

Pump 97-P-1 & 97-P-2 97-P-3 Through 97-P-5  

Manufacturer FlowServe FlowServe 

Model 18ENH 20ENH 

Type  Multi-stage Vertical Turbine  Multi-stage Vertical Turbine 

HP 100 200 

Speed (RPM) 1200 1200 

Power Supply   480 V/3 Phase/60 Hz  480 V/3 Phase/60 Hz 

Speed Control VFD VFD 

Flow (gpm) 3500 7600 

BEP Efficiency 86 86 

Suction (in) 12 18 

Discharge (in) 16 20 

The pumping station is supplied from the existing filters, plant drains, and pressate from the belt filter 

presses. The recycle station conveys flow back to the Reservoir 2. The 2011 expansion also allowed 

influent to come from the gravity thickener supernatant. However, the Authority diverts the supernatant 

to the sludge drying beds to avoid sending additional chemicals to the reservoir.  

The recycle pump station design was reviewed to evaluate whether the station could be used within the 

PRF expansion project. There were minor discrepancies between the current HI Standards. However, the 

non-compliant issues are considered minimal and would not significantly impact the overall operation or 

pump life. Minor modifications to the existing recycle pump station are recommended to optimize the life 

of the pumps.  

Current Flows 

Hourly SCADA records were reviewed from January 1, 2023, to January 31, 2023, to evaluate the current 

recycle pump station average flows conditions. Recycle pumps were not running consistently every hour, 

so there were periods of influent flow only. The influent flow was calculated by dividing the hourly 

pumping rate when the pumps were operating by the number of hours with no pump activity, 

summarized in Table 4-28.  

 

Table 4-28. Recycle Pump Station Influent Flows 

Peak (gpm) Base (gpm) Delta (Peak – Base, gpm) Average (gpm) 

10,810 92 10,718 1,728 
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The belt filter presses only operate one shift per day during the week. The average base flow was over 

the 24 hours. Pressate from dewatering is the primary source of inflow besides the backwashing 

activities, which provides higher inflow rates during the daytime when the dewatering process is 

operational.  

The recycle pump station influent flow was normalized by dividing the calculated influent flow by the 

daily average finished water flow for the same periods to obtain a recycled pump station influent flow 

(gpm) per million gallons (MG). Table 4-29 summarizes the results. 

 

Table 4-29. Summary Recycle Pump Station Inflow 

 Base Average Peak 

Recycled Inflow, gpm/MGD 3 59 369 

The normalized recycled pump station influent flow was then multiplied by the current ADD, anticipated 

future ADD, current MDD, and expansion MDD to estimate the short-term and long-term recycle pump 

station influent flow ranges. Table 4-30 summarizes the results. The estimated peak condition (75-MGD 

PRF rated capacity after expansion) is 27,683 gpm.  

 

Table 4-30. Summary Recycle Pump Station Inflow 

Plant Finished Water Rate 
Recycled Base 

Influent Flow (gpm) 
Average Influent Flow 

(gpm) 
Peak Influent Flow (gpm) 

Existing ADD (29.7), MGD 92 1,728 10,810 

Expansion ADD (41.9), MGD 131 2,438 15,466 

Existing MDD (51.0 MDD), MGD 160 2,967 18,825 

Expansion ADD (41.7), MGD 131 2,426 15,392 

Expansion MDD (75.0), MGD 235 4,363 27,683 

4.6.3.1 Recycle Pump Station Modeling 

The recycle pump station was modeled using AFT Fathom to evaluate if the current pump station could 

support the additional recycle flow generated from the complete expansion’s 75 MGD MDD-rated flow 

conditions. Record drawings were used to identify recycle pump station layout, pipe size, elevations, 

piping and pumping configuration, and speed control. Reservoir record drawings were used to inform the 

force main pipe’s size, material, elevations, and overall length from the recycle pump station to the 

reservoir. Pump curves were from O&M Manuals and manufacturer input.  

The results of this modeling are summarized in Table 4-31. Note that the current five (5) pump 

configurations can convey the estimated peak flow (27,683 gpm) condition associated with the PRF 

expansion.  
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Table 4-31. Recycle Pump Station Fathom Model Results 

Peak (gpm) Max Flow 5 Pumps (gpm) Max Flow 6 Pumps (gpm) 

High Hydraulic Scenario 29,605 35,020 

Low Hydraulic Scenario 35,530 42,981 

The original recycle pump station was designed to handle three (3) filter buildings backwashing 

simultaneously, maximum daily flow, and a treatment process draining simultaneously. The recycle 

pump station was also designed to take the flow of the supernatant from the gravity thickeners, meaning 

a conservative flow rate was planned initially, and the base flow is less than anticipated during previous 

expansions, as the PRF diverts supernatant from gravity thickeners to the sludge drying beds.  

4.6.3.2 Recommendation and Additional Considerations 

Recommendations and additional considerations regarding the Recycle Pump Stations include: 

• The existing recycle pump station can be used for the expansion. Adding the 6th pump is 

recommended to achieve N+1 redundancy. The peak condition would warrant five pumps in 

operation. There is space for the future pump. A flow conditioning pump intake is recommended and 

is consistent with the existing pumps.  

4.6.4 Transfer Pump Station (Process 035) 

The existing transfer pumps from the 2011 expansion project are constructed within common wall 

construction of the granular media filter buildings and are integral to Plants 3 and 4 operations. The 

existing transfer pump station was not feasible because the existing transfer pump stations are integrally 

connected. A new transfer pump station is required for the DCP Expansion.  

4.6.4.1 Existing Transfer Pump Station 

The existing transfer pumps are constant speed pump except Pump #9 at Plant 4 which utilizes a 

variable frequency drive to maintain a wet well level. Table 4-32 summarizes the existing transfer 

pumps. 

Table 4-32. Plant 3 & 4 Transfer Pumps 

Pump 35-P-1 through 35-P-4 

Manufacturer FlowServe 

Model 25EPM-1 

Type  Single-stage Vertical Turbine 

HP 150 

Speed (RPM) 885 

Power Supply   480 V/3 Phase/60 Hz 

Speed Control Constant Speed, except Pump #9 

Flow (gpm) 9030 

BEP Efficiency 50.5 

Impeller Size (in) 19.5 

Discharge (in) 20 
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4.6.4.2 Proposed Transfer Pump Station 

The design basis assumed that the transfer pumps are located within common-wall construction 

downstream of the chlorine contact basin. Four pumps were used to have 3-duty and one redundant 

configuration (N+1). Figure 4-19 shows a conceptual level design of the transfer pump station.  

 

Figure 4-19. Concept Layout of Transfer Pump Station 

The process flow has post-chlorinated water travel over weirs to encourage air removal of entrained air 

and off-gassing. The four holes in the figure are orifices, which also encourage entrained air removal, off-

gassing, and flow distribution. The orifices are designed for velocities of 2 feet per second. The pumps 

are shown with baffles to be HI Compliant. However, if a physical model is performed, the baffles may 

not be required. The pumps shown are vertical turbine pumps. A separate discharge pipeline from the 

transfer pumps to the ground storage tanks was assumed because the 2011 expansion transfer finished 

water pipeline was intended to convey only part of the flow and could have contact time impacts. The 

transfer pump station static head requirements depend on the ground storage water elevations. The 

pumps are assumed to be similar in size to existing pumps because the static head requirements are 

similar to the 2011 expansion project. Table 4-33 shows the necessary hydraulic elevation 

requirements. 

 

Table 4-33. Hydraulic Elevations Requirements 

Design Criteria Number Units 

Approximate Finished Floor Elevation (estimated) 30 Feet 

Maximum Ground Storage Tank Level 30 Feet 

Minimum Ground Storage Tank Level 20 Feet 

Low Flow 1,389 GPM 

Combined High Flow 16,667 GPM 

Table 4-34 summarizes the preliminary transfer pumps design basis. 
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Table 4-34. Preliminary Transfer Pumps Design Criteria 

Design Criteria Number 

Type  Vertical Turbine 

No. of Pumps 3 duty, 1 standby 

Design Head Max (feet) 100 

Max Flow (gpm) 10,500 

Motor Speed 1,200 

Motor Control Variable 

Horsepower 150 

Power Supply 480V / 3 Phase / 60 Hz 

4.6.4.3 Recommendation and Additional Considerations 

Recommendations and additional considerations regarding the transfer pump stations include: 

• The new transfer pump station be HI Standard complaint.  

• The Design-Builder shall consider whether fewer transfer pumps would be optimal. 

• The Engineer of Record makes final recommendations regarding the transfer pump configuration 

and pump selection.  

• The Design-Builder, in collaboration with the Engineer of Record and the Authority shall identify the 

tie-in point.  

4.7 Solids Management Strategy 

4.7.1 Current Solids Management 

The current solids management system is based on gravity thickening of settled alum-PAC sludge prior to 

mechanical dewatering by belt press. Settled sludge with a solids concentration of about 0.5% is 

transferred by gravity “blow down” to one of two 50 ft diameter by 15 ft SWD gravity thickener tanks. The 

gravity transfer is controlled by timers and motorized valves on withdrawal piping connected to the 

sludge hoppers in the solids contact (Units 1, 3 and 4) and conventional (Unit 2) settling basins. 

Supernatant displaced by the sludge blowdown was intended to be recycled to the reservoir through the 

recycle pumping stations that also transfers filter backwash to Reservoir 2. 

The design concept is for sludge to be gravity thickened to about 2.5% solids prior to pumped transfer to 

one of two belt press feed pumps. The belt press feed pumps are VFD controlled progressive cavity 

pumps and meter thickened sludge to one of two 2-meter belt presses. Dewatered cake is transferred to 

haul trucks by progressive cavity pumps. 

One of the gravity thickeners was converted to a blending tank by re-piping the transfer pump to provide 

in-basin recirculation. This modification improved management of the belt press operation by providing a 

consistent feed solids concentration. Otherwise, the solids concentration diminishes as the sludge 
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blanket is withdrawn requiring adjustments to optimize belt press performance. Currently the 

supernatant is directed to the sludge dewatering pond rather than recycled to the reservoir. 

4.7.2 Future Solids Production with Expansion 

Surface water treatment residuals primarily consist of aluminum hydroxide, removed organics, 

suspended solids, and settled PAC. The production of water treatment residuals can be estimated as 

follows: 

lbs/day (dry solids) = MGD processed x 8.34 [(alum dose mg/L x alum coagulant factor) + PAC (mg/L) + 

polymer (mg/L) + TOC (mg/L) removed by enhanced coagulation + raw water TSS (mg/L)] 

For the PRF: 
• Surface Facility Ultimate Design finished water MGD is 75 MGD. 

• Alum dosage average application is 153 mg/L for design (enhanced coagulation). 

• Use a coagulant factor of 40% which is the proportion of aluminum hydroxide sludge observed in 

relation to the aluminum sulfate applied in terms of dry weight. (This value can range from 36% to 

44% in practice). 

• PAC dosage average application is 16.5 mg/L for design. Seasonally the PAC dose can be 

significantly higher, this will require the belt filter presses to be operated for longer durations. 

• Polymer dosage average application is 0.44 mg/L for design. 

• Reservoir raw water average TOC is assumed to be 20 mg/L for design based on reported turbidity. 

Design TOC removal is 70%, or 14 mg/L. 

Reservoir average raw water TSS is assumed to be 3 mg/L for design.lbs/day = 75 x 8.34 [(153 x 0.40) 

+ 16.5 +0.44 + 14 + 3] = 59,260 lbs/day dry solids at peak production. 

If assume that the solids concentration of the sludge increases to 30% during dry storage prior to 

hauling, this production is equivalent to 1.32 tons per day to be hauled per million gallons per day of 

finished water produced. This calculated value is close to the reported contract hauling from May 2022 

through February 2023 of 1.28 tons/MGD produced. 

4.7.3 Solids Management System 

The proposed solids management system builds on the existing system of gravity thickening of settled 

solids followed by mechanical dewatering using belt filter presses. Settled solids generated by the 

expansion will be metered and pumped to a new gravity thickener/blending tank (Process 80). 

Thickened sludge underflow will be pumped to the belt press facility (Process 90), or alternatively to the 

existing thickener/blending tank Thickener supernatant will flow by gravity to the recycle pumping station 

or to the sludge drying beds. The supernatant destination is an operational preferences. However, the 

proposed dewatering system shall have the ability to convey supernatant to either the recycled pump 

station or sludge drying beds. Design assumptions are that the settled solids underflow (sludge) will have 

a solids concentration of 0.5% (5,000 mg/L) and that thickened sludge will have a solids concentration 

of 2.5% (25,000 mg/L). Dewatered sludge is a semi-solid assumed to have a solids concentration of 

20% (200,000 mg/L). Pressate and belt wash waste streams will flow by gravity to the recycle pumping 

station. A new third belt filter press is required, and will have a dedicated, variable speed, progressive 

cavity pump that operates in a metering fashion while being unaffected by feed solids concentration or 
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head conditions. The feed pump will be a positive displacement progressive cavity pump. Dewatered 

cake (semi-solid) will be transported to the truck loading station by a dedicated positive displacement 

progressive cavity semi-solid pump. 

4.7.3.1 Settled Sludge Transfer Pumping 

Assuming a settled sludge solids concentration of 0.5% the liquid volume of settled sludge from all of the 

settling processes at full production of 75 MGD finished water (solids contact - Units 1, 3, and 4, 

conventional 2-stage - Unit 2, and proposed plate settlers) is given by: 

gallons per day wet solids = lbs/day dry solids (100%) / ratio of wet solids to dry solids / 8.34 lb/gal 

gal/day = 63,477 / (0.5/100) / 8.34 = 1,522,230 gal/day 

For the new process design capacity of 24 MGD MDD the proportion coming from the proposed plate 

settlers is: 

1,522,230 x (24/75) = 487,000 gal/day = 338 gpm (if continuous withdrawal) 

Continuous sludge withdrawal is recommended because the plate settling process does not rely on a 

sludge blanket to assist the consolidation of settled sludge. However, to provide operational flexibility 

pumps that can deliver up to 700 gpm with VFDs are recommended. 

Use 2 pumps, one stand-by, equivalent to Gorman Rupp T6A61S-B5/F (15 hp). 

Provide magnetic flow meter on 8-inch transfer pipe to gravity thickener. 

4.7.3.2 Gravity Thickener and Blending Tank 

A third gravity thickener will be needed to concentrate the solids generated at the new plate settling 

facilities. The thickener will be similar to the two existing gravity thickeners and would be 50 ft in 

diameter with a 15 ft SWD. Due to the low pH and high corrosivity of the alum sludge, the thickened 

sludge collector should have all wetted components fabricated from AISI Type 316 or 316L stainless 

steel. Supernatant displaced by settled sludge transfer will be pumped to the recycle pumping station. 

Thickened sludge will be pumped to the belt filter press facility. The thickener basin will be configured to 

also function as a blending tank to homogenize the contents for a consistent solids concentration 

feeding the belt press. This will be accomplished by piping the thickened sludge transfer pump to 

alternatively function as an internal recycle pump.  

Thickened sludge or homogenized sludge will be pumped to the existing thickener complex for blending 

or repumping to the belt filter presses. If the new thickener is out of service, the piping will allow settled 

sludge to bypass the thickener and be pumped directly to the existing thickener complex for thickening 

and blending. A visual representation of the proposed gravity thickener and blending tank is shown in 

Figure 4-20 which includes a plan and elevation view of the structure.  
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Figure 4-20. Plan and Elevation of Proposed Gravity Thickener 

4.7.3.3 Thickener Supernatant Pumps 

Supernatant pumping will use submersible pumps in a duplex pump wet well that could be constructed 

integral to the thickener basin. Constant speed pumps would have level control with high level alarm. 

Discharge would be to the recycle pumping station, with alternate piping to the existing back-up drying 

bed. Level control would include one pump on, two pumps on, high level alarm, pumps off. Pumping 

capacity is to be equivalent to the maximum settled sludge transfer pumping capacity. 

Use 2 pumps, alternating, equivalent to Flygt N 3127 HT3 N-technology with capacity of 700 gpm at 24 

ft TDH with minimum 10 hp motor. 

4.7.3.4 Thickened Sludge Pumps 

Assuming a thickened and blended for consistency sludge with a solids concentration of 2.5%, the 

volume of thickened sludge produced per day from the new 24 MGD MDD process is estimated as: 

63,477 lbs/day dry solids x (24/75) = 20,300 lbs/day. 

The volume of wet thickened sludge at a 2.5% solids concentration is: 
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gal/day = 20,300 / (2.5/100) / 8.34 = 97,400 gal/day 

Assuming at least an 8-hour per day operation of the belt filter press associated with the new process 

train, the maximum thickened sludge flow rate is: 

97,400 gal/day / 8 hours per day / 60 min per hour = 200 gpm (8-hour per day operation) 

Use 2 pumps, one stand-by, equivalent to Gorman Rupp T4A61S-B5/F (7.5 hp). 

4.7.3.5 Belt Filter Press Feed Pumps 

Belt press feed pump shall be single stage progress cavity pump with VFD drive with flow controlled by 

the belt press control system. Provide one new progressive cavity feed pump manifolded into the existing 

belt press feed piping. Liquid pumped may be 1% to 5% solids concentration. Maximum capacity 300 

gpm and minimum capacity 60 gpm. 

Provide one VFD controlled pump dedicated to the new belt filter press, equivalent to SEEPEX BN 130-

6LS / A1-C1-L8-F0-GA, with minimum 25 hp motor. Belt filter press feed pump will be interlocked with 

the thickened sludge transfer pump and controlled by belt press operation. Pumps and devices shall be 

of materials and coatings suitable for outdoor application. 

4.7.3.6 Belt Filter Press 

The existing belt filter press facility was designed for three 2-meter belt presses, with two Ashbrook 2-

meter presses installed. Therefore, a third 2-meter belt press will be installed in the space provided 

previously. The new belt press will be an Alfa Laval AS-H Belt Press G3 200 (Klampress High Solids). In 

2012 Alfa Laval purchased Ashbrook Simon-Hartley and the G3-200 replaces the original presses. 

The belt press can process 1,500 lbs (dry solids equivalent) / hour in this application. The dry solids 

production anticipated to be generated by the 24 MGD MDD capacity expansion is 20,300 lbs per day, 

requiring operation up to 14 hours er day or two shifts at full finished water production. Belt wash 

requirements are 80 gpm at 85 psi. In 14 hours of operation this could total 67,200 gallons 

Assuming a cake solids concentration of 20%, pressate volume can be estimated as: 

gal/day = 20,300 / (20/100) / 8.34 = 12,170 gal/day 

At full finished water production of 24 MGD MDD about 80,000 gpd of pressate and belt wash will flow 

by gravity to the recycle pumping station. A visual representation of the proposed belt filter press is 

shown in Figure 4-21 which includes a plan and elevation view of the structure.  



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-55 

Peace River Facility- Design Criteria Report  

 

 Figure 4-21. Plan and Elevation of Proposed Belt Filter Press 

4.7.3.7 Dewatered Cake Pumps 

Belt press discharge semi-solids (cake) pump shall be single stage open hopper progress cavity pump 

with VFD drive with flow controlled by the belt press control system. Provide one new progressive cavity 

feed pump manifolded into the existing belt press cake piping. Semi-solid liquid pumped may be 15% to 
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30% solids concentration. Maximum capacity 20 gpm and minimum capacity 15 gpm at 150 psi 

discharge pressure. 

Provide one VFD controlled pump dedicated to the new belt filter press, equivalent to SEEPEX BTVE 35-

24 / B2-B3-L8-F0-S, with minimum 25 hp motor. Provide a laser level system and touch controller in 

NEMA 4X enclosure. Provide dry run protection. Pumps and devices shall be of materials and coatings 

suitable for outdoor application. 

4.7.3.8 Existing Cake Pumping System 

The existing belt filter press configuration uses semi-solids progressive cavity cake pumps to transfer 

dewatered sludge to haul truck loading bays. The existing piping is configured for adding a third belt 

press. Operations reported the piping works well but the cake pump is difficult to access for 

maintenance. Reconfiguration of the solids handling system to use belt conveyors would be a 

complication. Progressive cavity pumps have newer designs for their pumps that is intended to make 

disassembly more convenient, it is proposed to use the newer design for the new cake pump. 

Furthermore, the conversion of the cake pump system was assessed with operations. Belt conveyors 

would have separate challenges and maintenance requirements. The Design-Builder shall not consider 

conversion of the dewatered cake system to belt conveyors, as an operational decision and Authority 

preference.  

4.7.3.9 Dewatering Polymer Feed System 

Provide a wet polymer blending and feed system dedicated to the new belt filter press. Polymer system 

furnished to be coordinated with Authority preferences for type of polymer and polymer delivery and 

storage. The polymer system to be equivalent to Polyblend® MM1200 Polymer Feeder with a feed pump 

capacity of 0.2 to 4.0 GPH and includes provisions for dilution water flow rate of 60 to 1,200 GPH. Major 

system components will be skid mounted and will include a mixing chamber, dilution water flow meters 

and controls, polymer metering pump, and NEMA 4X control panel. Materials suitable for outdoor 

installation and corrosion resistant. Interlock polymer feed with operation of the belt filter press. 

4.8 Site-Civil  

This Section describes the design criteria for civil and yard piping improvements, including existing 

conditions, civil design criteria, and standards applicable. Civil and yard piping standards shall be 

coordinated amongst engineering disciplines during final design and construction. The objective of these 

guidelines is for consistency and accuracy in civil and site engineering design.  

4.8.1 Existing Assets 

The topography within the PRF property for the undisturbed property is lower that the adjacent 

developed areas by approximately 10 ft. Fill was imported to elevate and level the site during the several 

construction phases. The developed site consists of paved areas (asphalt, concrete), tanks, buildings, 

and existing ground surfaces. The existing stormwater facilities onsite consist of a series of wet retention 

ponds and a pipe network, which directs all stormwater runoff to the wet retention areas. Utilities include 

process piping, potable water and electrical ductbanks. For additional information regarding electrical 

services, refer to record drawings. 
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4.8.2 Responsibilities 

The civil design standards must achieve level of service to maintain the health and safety of plant 

personnel and visitors. These factors include effective stormwater management, maintaining emergency 

access routes to all areas, minimizing accidents through proper roadway and traffic safety, locating 

piping systems to avoid leaks and spills, and other related issues. Considerations include: 

• Survey coordination 

• Geotechnical coordination 

• Grading design 

• Roadway design 

• Stormwater design 

• Site piping design 

• Coordinate with other design disciplines 

4.8.3 Codes 

The PRF is located within the Desoto County, Florida. Design standards and corresponding jurisdictions 

are provided below.  

4.8.3.1 Federal 

The United States EPA has approved Florida’s application to administer and enforce the Florida’s 

Pollutant Discharge Elimination System program. Through this program, the FDEP administers 

construction general permits for construction activities that disturb 1 acre or more. 

4.8.3.2 State 

The Florida Building Code identifies minimum design standards for roads, grading, stormwater, 

emergency vehicle access, landscaping, and utility design.  

FAC  62-555 specifies the state requirements for pipe separation. The FAC also provides several other 

permitting requirements for construction of public water systems.  

Construction activities that disturb 1 acre or more are required to obtain authorization to discharge 

stormwater under a National Pollutant Discharge Elimination System (NPDES) construction stormwater 

permit, which is available through the FDEP. This permit outlines construction provisions to comply with 

the requirements of the NPDES stormwater regulations.  

4.8.3.3 Local 

The PRF is required to adhere to DeSoto County Building Code for setback distances between buildings, 

minimum flood elevations, and requirements for finished floor elevations. If there are conflicts between 

local, State, and Federal requirements, the more stringent requirement is applicable, unless a variance 

is requested and approved by the proper organization. 

The locations for proposed new facilities are not located in a FEMA defined Flood Zone however, portions 

of the PRF property are in FEMA Zones A and AE (FEMA effective 10/7/2021). Where indicated in 



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-58 

Peace River Facility- Design Criteria Report  

adjacent areas, the BFE is shown to be elevation 12.3 NAVD. For critical infrastructure, all facilities 

subject to flood damage should be placed not less than 2 ft above any known BFE, and 2 ft above grade 

regardless of Flood Zone is recommended (ASCE Class 4 Critical Infrastructure). 

Desoto County land development permitting would fall under Section 20-142, Public / Institutional (P/I). 

Because the Peace River Facility is a water treatment plant, it would fall under Section 20-142 (1) c.1 

and would be exempt from land development permitting under special exceptions. 

4.8.4 Preliminary Environmental Site Assessment 

A preliminary environmental review was performed for the proposed project by Earth Resources 

Consultants, which consisted of field work performed (March 2023) and desktop work. The two 

summaries below are related to the significant findings. Refer to Appendix B of Funding Bridging 

Documents (included in Appendix A of this report) for the entire Earth Resources Consultant’s report. The 

preliminary review indicated:  

• Six (6) active groper tortoise burrows were documented within the site area which may require an 

additional permit from the Florida Fish and Wildlife Conservation Commission (FWC) prior to 

construction activities. Burrows may not be destroyed. Prior to construction a biological survey of the 

project site will be required to check for the presence of the burrows.  

• Wetlands were identified within the site. However, the location of the wetlands can be avoided. The 

Design-Builder shall consider the required wetland setbacks. Figure 4-22 shows the approximate 

project site boundary in relation to local wetlands. Generally, no structure shall be closer than 30 ft 

to a wetland boundary, with specific requirements to be confirmed. 
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Figure 4-22. Wetland and Surface Water Location Map 

4.8.5 Survey 

A survey was conducted on the week of February 13th, 2023, by Hyatt Survey Services, Inc. The survey 

focused on the undeveloped area to document topography, existing conditions, significant trees, and 

potential fill quantities required. The facility’s developed area that was unlikely to be impacted was not 

surveyed. Figure 4-23 shows the survey limits. 
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Figure 4-23. Survey Limits 

The survey was referenced to grid a projection of the State Plane Coordinate System of Florida West 

Zone (NAD 83/11) and the North American Vertical Datum (N.A.V.D.-1988). The survey work was 

performed in accordance with the standards of practice outlined in Chapter 5J-17 (F.A.C. 427.027). The 

survey was not a boundary survey and did not include subsurface utility location services beyond visible 

above ground utilities and appurtenances. All underground utilities were graphically depicted in 

coordination with the visible appurtenances. The wetland limits were based on the field wetland 

delineation completed.  

4.8.6 Topography 

Available space on the Peace River Facility site is to the north-east. The undisturbed property is 

significantly lower than the adjacent developed area, by approximately 10 ft., because fill was imported 

to elevate and level the site. Suitable fill that will form a base for the proposed structures will need to be 

imported, and adjustments to area drainage and water quality impacts addressed. Refer to Drawing C-

00-100 – SURVEY WITH BORING LOG located in in Appendix F. 

The Design-Builder shall ensure the design of grading modifications facilitate drainage away from 

buildings and structures and into drainage control features. Site grading requirements include the 

following list: 

• Maximum grading slope 

− Earth/landscaped slopes: 3:1 (H:V), unless approved otherwise by the Authority 

− Temporary construction slopes: 1.5:1 (cut or fill), unless otherwise noted in geotechnical report 

• Minimum grading slope for drainage  
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− 2.0 percent over unimproved and gravel surfaces 

− 1.0 percent over asphalt cement pavements 

− 0.5 percent over concrete slabs and pavements 

• Finished grade of earth adjacent to structures: minimum 2 inches below the finished floor elevation. 

• Finished grade of paved surfaces adjacent to structures: minimum 2 inches below the finished floor 

except at doorway entrances 0 to 1/4 inch below the finished floor. All doorways exiting to 

landscaped areas require a concrete stoop outside the doorway. 

• Grade away from structures per geotechnical report recommendations; minimum of 6 inches drop in 

first 5 feet for landscaped areas and two times minimum grading slope for other surfaces. 

4.8.7 Proposed Site Plan 

To accommodate the proposed new facilities will require general site improvements that will include fill 

and possible retaining walls to accommodate the topography of the existing conditions, plus roadway 

improvements including widening areas of the internal roadways to accommodate delivery of chemicals. 

Internal roadways improvement will be coordinated with a new second entrance constructed as a 

separate project. 

The on-site wastewater treatment and disposal system (OSTDS) was expanded and upgraded in 2011 

and is anticipated to be adequate for the staffing level associated with the expansion. 

Site design will need to be coordinated with the PR3 Project and new raw water supply lines and flow 

meters. Refer to Drawing C-00-101 – SITE PLAN located in Appendix F. 

4.8.8 Yard Piping 

These design guidelines apply to buried pipes in yard areas outside the 5-foot building envelope area 

where mechanical guidelines take precedence. Pipe located 5 feet outside a building/structure is 

considered yard piping. All other pipes are identified as process pipes. Trenching and bedding for 

pipelines in yard areas shall be in accordance recommendations from the Preliminary Geotechnical 

Investigation. Trenching and bedding for pipelines in yard areas shall be in accordance with 

recommendations from the Preliminary Geotechnical Investigation.  

4.8.8.1 Material Selection 

Major yard piping improvements will include constructing new raw water pipelines between the flow 

meters (flow tubes) constructed as components of the PR3 Project and the PAC contact, mixing, 

flocculation and sedimentation basin. Capacity will need to be 24 MGD MDD equivalent at design 

conditions. 

Settled sludge will be pumped to the new gravity thickener and blending tank entering the tank through 

the center column are shown in Figure 4-22. 

The plate settling tanks and will gravity flow to the new filter structure and may be accomplished by 

elevated stainless-steel piping or buried DIP piping. 
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Filtered water will gravity flow to the disinfection basin and may be accomplished by elevated stainless-

steel piping or buried DIP piping. 

The transfer pumping station integral with the disinfection basin will pump finished water to the ground 

storage tank complex through a buried DIP. 

It is recommended that all yard piping be fully restrained or flanged with the exception of elevated piping 

between basins if used, elevated pipe between structures should be provided with flexibility to 

accommodate differential settlement. 

Pipeline materials considered for the irrigation supply pipeline follow: 

• Ductile iron pipe conforming to ANSI/AWWA C151 

Pipeline materials considered for the industrial recycled pipeline follow: 

• Ductile iron pipe conforming to ANSI/AWWA C151 

• Polyvinylchloride (PVC) pipe conforming to ANSI/AWWA C900  

4.8.8.2 Pipe Separation 

Where practical, separate potable water pipes 10 feet (horizontal clear spacing) from process piping, 

stormwater, or sewer pipes running parallel as required by FAC 62-555. If maintaining the minimum 10-

foot separation is infeasible due to cost or complexity, then abide by the provisions of FAC 62-555 

regarding reduced separation. 

4.8.8.3 Pipeline Alignment and Profile Design Criteria 

The following alignment and profile criteria need to be applied to all alternative alignments developed. 

See the section below for pipe shell design criteria. 

4.8.8.4 Pipeline Shell Design Criteria 

Ductile iron pipe shall be designed in accordance with ANSI/AWWA C150/A21.50 and the procedures 

described in AWWA M41. 

PVC pipe shall be designed in accordance with the procedures described in AWWA M23 

4.8.8.5 Ductile Iron Pipe Shell Design 

b. External Loads 

External loads on a pipeline include dead loads (i.e., overbearing soil and any improvements constructed 

above the pipe), live loads ( i.e., construction traffic and/or vehicular traffic traveling above the pipe), 

vacuum pressures, or pressures from groundwater. 

Dead loads attributable to the weight of the backfill shall be computed in accordance with Section 4.2.1 

of AWWA M41 using the compacted soil weight provided in the geotechnical investigation. Dead loads 

caused by improvements constructed near or above the pipeline shall be computed by standard 

geotechnical engineering practices. 
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Live loads caused by standard highway loadings (H-20) on ductile iron pipelines shall be computed in 

accordance with Section 4.2.2 of AWWA M41. Special loading conditions on ductile iron pipe shall be 

evaluated as necessary including truck loads on shallow pipelines (Section 4.3 of AWWA M41) and 

railroad loads (Section 4.4 of AWWA M41).  

c. Internal Loads 

The maximum anticipated static pressure plus surge pressure shall be used to evaluate hoop stresses in 

ductile iron pipe in accordance with Section 4.2.7 of AWWA M41. A surge analysis will be performed by 

the Engineer of Record. 

Field hydrostatic pressure tests of completed ductile iron pipelines shall be conducted as defined in 

Section 11.6.3 of AWWA M41 and shall be no more than the rated pressure of the valves when the 

pressure boundary of the test section includes closed valves, resilient-seated gate valves, or rubber-

seated butterfly valves. 

d. Wall Thickness 

The formal design procedure to determine wall thicknesses for ductile iron pipe is described in detail in 

ANSI/AWWA C150/A21 and AWWA M41. Wall thickness design for ductile iron pipe on supports shall be 

based on the design procedures described in Section 4.5 of AWWA M41. 

e. Thrust Forces Caused by Valves or Changes in Alignment 

Longitudinal thrust force shall be calculated by the method described in Chapter 8 of AWWA M41. Bends 

in the alignment will create forces as shown in Figure 8-3 of AWWA M41. 

f. Trench Width 

The Engineer of Record shall determine the appropriate trench width for ductile iron pipe, taking into 

consideration the pipe diameter, depth of cover, type of material to be removed, space required for pipe 

installation and equipment operation, general construction practices, etc.  

4.8.8.6 PVC Pipe Shell Design  

PVC pipe shall be designed in accordance with the procedures described in AWWA M23. 

a. External Loads 

External loads on a pipeline include static earth loads, other dead or static loads, and live loads: 

• Static earth loads shall be estimated as the prism load (the weight of soil above the top of the pipe) 

in accordance with Formula 4-3 of AWWA M23. 

• Where applicable, loads from building foundations or other sources that may be superimposed on 

the pipe shall be analyzed in accordance with Formula 4-5 of AWWA M23. 

• Live loads caused by standard highway loadings (H-20) and railroads (E-80) shall be computed in 

accordance with Table 4-1 of AWWA M23.  

b. Internal Pressure 
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The maximum anticipated static pressure plus surge pressure shall be used as described below to 

evaluate stresses in PVC pipe in accordance with Section 5 of AWWA M23. 

Field hydrostatic pressure tests of the completed pipeline shall be conducted as defined in Section 8 of 

AWWA M23. A surge analysis will be performed by the Engineer of Record. 

c. Wall Thickness 

The design procedure to determine wall thicknesses for PVC pipe is described in detail in ANSI/AWWA 

C905 and AWWA M23. 

d. Thrust Forces Caused by Valves or Changes in Alignment 

Longitudinal thrust force shall be calculated by the method described in Chapter 4 of AWWA M23. Bends 

in the alignment will create forces as shown in Figure 4-7 of AWWA M23. 

e. Trench Width 

The Engineer of Record shall determine the appropriate trench width for PVC pipe, taking into 

consideration the pipe diameter, depth of cover, type of material to be removed, space required for pipe 

installation and equipment operation, general construction practices, etc.  

4.8.8.7 Pipeline Trenching, Bedding, and Backfill 

Trenching shall conform to the applicable standards and permit requirements of the agency with 

jurisdiction in the area where construction occurs, DeSoto County, or Florida Administrative Code, 

whichever is more stringent. 

For trenches exceeding 5 feet in depth or trenches in unstable soil for any depth, an adequate safety 

system shall be designed. The safety system shall meet the requirements of applicable local and state 

construction safety orders and federal requirements. Contract documents shall require that the Design 

Builder submit a trench excavation plan showing the design of the shoring, bracing, sloping, or other 

provisions for worker protection from the hazards of caving ground during construction. 

The bedding and backfill design shall conform to the recommendations provided by the geotechnical 

engineer or the Florida Administrative Code, whichever is more stringent. 

4.8.9 Stormwater Management 

Modification of the attenuation of stormwater runoff at the site will be required due to new impervious 

paving and covered structures. This will be accomplished by drain inlets and piping connecting to the 

existing system discharging into the existing stormwater wet detention pond. The Authority has indicated 

that the pond was intentionally oversized in anticipation of further expansion of the Peace River Facility. 

The Design-Builder shall verify through calculations, and a technical memorandum that the pond sizing 

is adequate to facilitate the expansion project. 

A letter modification to the existing Environmental Resource Permit (ERP) for the Peace River Facility site 

will be required through SWFWMD. At a minimum the modification will require the Design-Builder to 

prepare the site grading plan, peak flow and maximum runoff volume calculations, routing calculations, 
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collection and conveyance facility sizing calculations, drainage swale stability calculations, copies of 

required permits, and discharge agreements, as appropriate. 

4.8.10 Erosion and Sediment Control 

A Construction General Permit (CGP) is required for new construction disturbing a minimum of one acre. 

The permit is obtained by completing a Stormwater Pollution Prevention Plan and submitting a CGP 

Notice of Intent. Prior to submitting a permit application, the permittee must contact the City Erosion and 

Sediment Control Coordinator. A Specific Construction Site Discharge Control Plan and an Erosion and 

Sediment Control Plan will be required for all projects completed at the PRF.  

4.8.11 Roadway Design 

The design parameters for roadways on the PRF site follow: 

• Design speed: 25 mph 

• Minimum lane width: 14 feet 

• No superelevation on curves 

4.8.11.1 Roadways and Other Paved Areas 

For pavement design, follow the ITD procedures for flexible pavement design outlined in Section 500 of 

the ITD Materials Manual or the minimum recommendation identified by the Geotechnical Engineer. 

Minimum pavement section thicknesses for asphalt paved roadways, regardless of the calculated 

thicknesses, follow: 

• Asphalt surfacing:  3 inches 

• Aggregate base: 4 inches 

• Granular subbase: 4 inches 

Match the patch type and configuration to the existing roadway surfacing. Temporary gravel or asphalt 

patches may be allowed during construction only if the phasing is such that additional work in the vicinity 

would disturb a permanent patch. 

Make concrete sidewalks for pedestrian-only traffic a minimum of 4 feet wide and 6 inches thick, over a 

minimum of 6 inches of crushed aggregate base. Sidewalks adjacent to roadways should be vertically 

separated from the road surface by a curb or horizontally separated by 5 feet of landscaped strip 

between the edge of pavement and the walk. 

Dedicated parking facilities are generally not required at the PRF site, except for in the vicinity of the 

Administration Building.  

The color, size, and configuration for striping (if required) and other pavement markings shall be in 

conformance with the Manual of Uniform Traffic Control Devices, latest edition. Designs will incorporate 

paint quality that is the same as used by the ITD. Thermoplastic markings may be used with PRF 

approval. 
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4.8.11.2 Curbs and Drains 

The PRF site generally does not have curbs and gutters for the majority of roadways on the site. 

Roadways and parking areas near the Administration Building do have curb and gutter sections. Match 

the existing configuration where existing curb and gutter is run and is disturbed or needs to be extended. 

For areas where a design decision is made that a curb section or curb and gutter section is appropriate 

from a technical and cost perspective, use ISPWC standards for vertical curbs. Where ending a curb 

section, the terminus will follow the PRF Std Drawing N-707. 

For inlets, catch basins, and manholes included in the project designs for roadway drainage use the 

current ISPWC design standard drawings (SD -500 and SD-600 Series sheets). 

4.8.11.3 Landscaping 

Landscaping requirements will be met with low maintenance native plants such as sabal palm, southern 

pine, southern live oak. Saw palmetto is slow growing, zero maintenance and offers deterrent to 

pedestrian intrusion if that is a concern. 

4.8.11.4 Retaining Walls 

A perimeter retaining wall may be needed to reduce the amount of fill and eliminate slope maintenance 

and may be required to obtain a building permit. The Design-Builder shall work with the Building 

Department to obtain the necessary permit approvals, should retaining walls be included in the 

expansion.  

4.9 Hydraulics 

The existing plants have two (2) different hydraulic profiles. The first begins at the river pumping station 

and includes Reservoir 2, Reservoir 1, and the reservoir pumping station downstream of the river 

pumping station. The reservoirs and pump station depend on the ongoing progressive design-build 

projects for the new river pumping station and reservoir 3. The hydraulic profiles were assumed to 

remain similar, with the new reservoir having higher elevation requirements than the existing reservoirs. 

The new river pumping station depends on the new reservoir's topography and designed storage 

elevations. Figure 4-24 and Figure 4-25 shows the existing water storage hydraulic profile from the river 

pump station to the reservoir pump station.  
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Figure 4-24. Hydraulic Profile – River Pump Station to Reservoir Pump Station 
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The hydraulic profile for Plant 3 & 4 starts with the PAC contact tanks. The reservoir or river pump station provides the head to convey the 

water to the PAC contactor. The head provided in the initial river/reservoir pumping is enough to accommodate all downstream processes 

without requiring additional pumping until the transfer pumps convey water to the ground storage tanks. 

 

Figure 4-25. Hydraulic Profile – Plants 3 and 4 

The new expansion should have a similar hydraulic profile to Plants 3 & 4, though the pretreatment headloss will be different with the 

proposed unit operations and additional frictional loses throughout the final yard piping configuration. The Design-Builder shall develop the 

actual hydraulic profile. The assumptions used in preliminary sizing used the existing hydraulic profile as the design basis.  
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4.10 Preliminary Geotechnical Investigation 

A preliminary geotechnical investigation was completed by H2R, Corp. The final report is included as 

Appendix D. The investigation was completed for informational purposes only. It is the responsibility of 

the Design-Builder to develop the final design and perform the necessary geotechnical investigations to 

inform and substantiate its design and approach to construction.  

The preliminary geotechnical investigation provides general site characterization by reviewing available 

existing data, and reviewing the results from shallow and deep borings in borings in the areas most likely 

to house heavy structures. Additional borings will be required as determined by the Design-Builder and 

will depend on the final design, including but not limited to sizing and site location of all buildings and 

tank.  

Based on conditions encountered in the preliminary borings, the ground water table was located 

between 4 and 5 feet below ground surface at the time of the field exploration (March 2023). Note these 

depths were in the area located approximately 5 – 10 feet lower than the developed portions site. 

Groundwater was encountered in the developed portions at approximately 7 feet bgs. The historical 

seasonal ground water table is approximately 0.5 feet to 2.5 feet bgs. The geotechnical investigation 

identified soft and compressible materials which are anticipated to require attention and additional 

evaluation by the Design-Builder. These materials, if present beneath proposed structure foundations 

may require either a deep foundation or ground improvements to support the planned improvements. 

The Design-Builder shall conduct appropriate geotechnical investigation and foundation evaluations 

based on final location, depth, loading, and footprint of the improvements.  

Shallow foundations may be able to be used for smaller process tanks. However, some larger tanks and 

buildings, a deep foundation may be required. These recommendations should be considered 

preliminary and shall be evaluated by the Engineer of Record as part of the final design development. 

4.11 Structural Systems 

This section presents the design concepts and criteria (including geotechnical considerations) 

associated with the structural systems for the project.  

4.11.1  Applicable Codes and Standards 

The following standard codes have application at this site: 

• Florida Building Code, Building, 8th Edition (2023) effective 12/31/23 

• ACI 301 Standard Specifications for Structural Concrete 

• ACI 318-19 Building Code Requirements for Structural Concrete 

• ACI 350 Code Requirements for Environmental Engineering Concrete Structures 

• TMS 402-16 Building Code Requirements for Masonry Structures ACI 530 Building Code 

Requirements and Specification for Masonry Structures 

• ACI Detailing Manual-SP-66 

• ASCE 7-22 Minimum Design Loads for Buildings and Other Structures 
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• Precast and Prestressed Construction (PCI DESIGN MANUAL) 

• Aluminum Design Manual 2020 (Aluminum Association) 

• Steel Construction manual (AISC) 

4.11.2  Structural Basis of Design  

Table 4-35 summarizes the proposed structural facilities. 

 

Table 4-35. Structural Basis of Design 

Structure Category Description 

Building Structures 

Basic non-water-containing structures and above grade construction shall utilize concrete and masonry construction 
materials to the greatest extent possible. Water-containing below grade structures shall utilize concrete cast in place 
concrete construction. Use of nonflammable structural materials such as prestressed concrete hollow core roof systems or 
double tees provide a desirable fire rated system while providing a good sound attenuation layer from the exterior. 

Foundation Systems 
and Slabs on Grade 

The building structures within WTP shall primarily be constructed on greenfield space with compacted subgrade and 
structural fill or auger cast pile foundation based on geotechnical investigation during detailed design. 

Mechanical, Electrical 
and Other Equipment 

Mechanical and Electrical Equipment may be supported on housekeeping slabs on top of the concrete floor with or 
without piles as determined during design.  

Special equipment such as vibrating machinery will be supported on isolated foundations designed to dampen the 
vibrations that could otherwise be transmitted to the rest of the structure or to other structures on the site. 

Framing Systems Concrete framing with in-fill concrete masonry walls  

Miscellaneous Details 
Trenches in buildings, where shown, will generally require stainless steel hardware to support fiberglass grating. Generally, 
contact between different materials is to be avoided. Where dissimilar materials meet, a masking strip of material or a 
coating shall be provided to preclude direct contract. 

4.11.3 Design Loads 

4.11.3.1 Design Dead Loads  

Design dead loads include weight of construction materials and permanent equipment weights. 

4.11.3.2 Design Vertical Loads 

Design vertical loads are shown in Table 4-36 below: 

 

Table 4-36. Vertical Loads 

Structure Data 

Floor Live Loads (all areas other than shown) 100 pounds per square foot (psf) minimum  

Special Equipment Actual concentrated maximum operational load  

Process Structures/Storage-Floor Live Loads 250 psf (minimum) 

Process Structures 
Floor Live Loads can be greater where required for anticipated movement of heavy 
equipment on floor 

Roof Live Loads  20 psf (minimum) or as required for use as a work area 

Building Floor Electrical Room Live Loads 300 psf 
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4.11.3.3 Impact Loads 

Impact loads shall be considered in the design of all floor and framing systems. Table 4-37 summarizes 

the impact load factors that shall be used unless recommendations of the equipment manufacturer will 

cause a more severe load case. 

  

Table 4‑37. Impact Load Factors 

Rotating machinery 
20% (Fdn. Wt. = Min. 10 times rotating wt. or 3 times gross 
equipment wt., whichever is greater) 

Reciprocating machinery 
50% (Fdn. Wt. = Min. 10 times reciprocating wt. or 3 times 
gross equipment wt., whichever is greater) 

Vertical 25% of lifted load (Bridge Crane/Hoist Capacity) 

Longitudinal 10% of lifted load (Bridge Crane/Hoist Capacity) 

Hangers supporting floors and platforms 33% of live and dead load  

4.11.3.4 Lateral Loads 

Fluid lateral loads are based on a liquid pressure of 62.4 pounds per cubic foot (pcf), while soil lateral 

loads are based on a saturated soil pressure of 90 pcf typically using coefficient of at-rest soil pressure 

of 0.50. Below grade walls shall be designed for soil pressures and surcharge loading as recommended 

by Geotechnical engineer. Since these soil pressures are yet to be defined in the Geotechnical Report, 

they are to be considered preliminary. 

4.11.3.5 Wind Loads 

Wind loading is based on the ultimate wind speed of 164 miles per hour (Risk Cat. IV, ASCE 7-22). This 

site is within a code designated Wind-Borne Debris Region; therefore, the design must be fully compliant 

with the code mandated criteria. Broward Notice of Acceptances (NOA) or Florida Product Approvals are 

required for all materials. 

4.11.3.6 Foundation Loads 

At this time, only a preliminary geotechnical investigation (Section 4.10) has been completed, not a full 

geotechnical investigation. Once the project specific geotechnical investigation is performed, it shall be 

used to determine the final foundation design.  

4.11.3.7  Flood Loads  

At this time, only a preliminary geotechnical investigation (Section 4.10) has been completed, not a full 

geotechnical investigation. Based upon final geotechnical investigation, flood loads shall be considered 

if applicable. Groundwater was encountered typically between 4 and 5 feet below ground surface at the 

time of preliminary geotechnical investigation during dry season. Groundwater conditions will vary with 

environmental variations and seasonal conditions, such as the frequency and magnitude of rainfall 

patterns, as well as manmade influences. Groundwater and buoyancy requirements for all structure(s) 

shall be considered during final geotechnical investigation and detailed design stage. For design, 

groundwater shall be assumed at grade and the design shall provide for a 1.25 percent factor of safety 

against buoyancy.  
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4.11.3.8 Seismic Loads  

At this time, only a preliminary geotechnical investigation (Section 4.10) has been completed, not a full 

geotechnical investigation. Based upon final geotechnical investigation, Site class shall be determined. 

Based on site class assumption of “D” (Stiff Soil), Seismic parameters are Ss = 0.06, S1 = 0.026, 

Seismic Design Category “A” (Risk Category III). 

4.11.3.9 Load Combinations 

All buildings and structures shall be designed to withstand the load combinations as specified in the 

Florida building code. Where the exclusion of live load, soil load, or impact would cause a more severe 

load condition for the member under investigation, then the load shall be ignored when evaluating that 

member. 

4.11.4 Materials of Construction 

The materials of construction that will be used for the proposed facilitates is shown in Table 4-38. 

 

Table 4-38. Materials of Construction 

Material  Data 

Concrete (Structures) (Type II) f’c = 4,500 psi 

Concrete (Pre-stressed) f’c = 5,000 psi 

Cement 
Type I or II Cement per ASTM C150 or 
Type IL (MS) per ASTM C595  

Reinforcing Steel (ASTM A 615 GR. 60) Fy = 60,000 psi 

Concrete Masonry Units ASTM C 90   

Mortar ASTM C 270 Type M (2,500 psi) 

Masonry Compressive Strength f’m = 2,000 psi 

Masonry Grout f’c  = 2,500 psi 

Aluminum ASTM B 241 Alloy 6061-T6 

Structural Steel ASTM A 36 Fy = 36,000 psi 

Structural Steel Shapes (Wide Flanges) ASTM A 992 Fy = 50,000 psi  

Structural Steel Pipe  ASTM A53 TypeE or S Grade B Fy = 46,000 psi 

Structural Steel Tubea ASTM A500 Grade B Fy = 46,000 psi 

Welded Headed Concrete Anchors Stud Material ASTM A 103 

Non-Shrink, High Strength Grout f’c = 5,000 psi 

Drill and Epoxy Adhesive HIT-RE 500 V3 by Hilti or equal 

Waterstops Polyvinyl (Solid) 

Notes: 

1. Structural Steel will also be specified to be galvanized or painted as required. 

Table 4-39 summarizes the materials of construction for the proposed structures, which are based on 

existing construction materials/building methods.  
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Table 4-39. Building and Structure Materials of Construction 

Building Process Area Building Construction 

PAC Contactor 015 Cast-in-Place Concrete 

Rapid Mix 020 Cast-in-Place Concrete 

Plate Settler 020 Cast-in-Place Concrete 

Filter Building 030 Cast-in-Place Concrete 

Chlorine Contact Chambers 025 Cast-in-Place Concrete 

Transfer Pumps 035 Cast-in-Place Concrete 

Sludge Thickener 080 Cast-in-Place Concrete 

Alum Building 100 

Chemical Tank Area: Precast concrete column with roof canopy, shares common wall with 
Chemical Feed/Polymer Area. 

Chemical Feed/Polymer Storage Area: Concrete Masonry Unit (CMU) construction with 
roofing system suitable for environment and usage.     

PAC Storage Tanks 125 Cast-in-Place Concrete 

PAC Chemical Feed Area 125 
Combination of CMU construction with cast-in-place concrete walls. with roofing system 
suitable for environment and usage. Enclosed building over PAC feed pumps.  

Hypochlorite Building 145 

Chemical Tank Area: Precast concrete column with roof canopy, shares common wall with 
Chemical Feed/Polymer Area.   

Chemical Feed Area: Concrete Masonry Unit (CMU) construction with roofing system 
suitable for environment and usage 

Alternative building materials are acceptable, with proper coordination with the Authority. There are other 

types of buildings, such as pre-engineered metal buildings onsite. Other forms of building construction 

that could be considered are: 

• Tilt up wall construction 

• Precast prestressed double tee or hollow core planks 

• Pre-cast concrete buildings 

• Pre- or post-stressed concrete tanks 

• Wood framed buildings 

• Prefabricated metal buildings  

• Pre-engineered metal buildings 

• Block and cavity 

4.12 Electrical Systems 

This section presents design concepts and criteria associated with the electrical systems to be designed 

to support the following processes for the facility expansion: 

• Powdered Activated Carbon Contactors 

• Rapid Mixing 

• Flocculation/Sedimentation 

• Filtration 

• Disinfection 

• Future High Service Pump Station (not included within this project scope) 

• PAC Systems 
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• Alum System 

• Polymer System 

• Caustic System 

• Sodium Hypochlorite System 

• Ammonia Hydroxide System 

• Recycle Pump Station 

• Transfer Pump Station 

• Solids management Systems 

Preliminary single line diagram, proposed locations of electrical buildings, rooms and preliminary sizing 

have been included. Equipment sizing is shown in order to provide conceptual layout only. 

This DCR report assumes a new utility primary electrical service will be required, because the additional 

load requirements in the expansion surpass the existing electrical capacity at PRF. The new service 

requirements shall be coordinated by the Design-Builder and the Authority. 

Additionally, as part of a separate program, the Authority will be developing a facility wide upgrade to the 

primary electrical service strategy which will include overall facility-wide electrical system strategy, and 

placement of new utility services.  

4.12.1 Codes and Standards 

The applicable current Codes and Standards for the design shall be as follows: 

• NFPA 70, National Electrical Code 

• NFPA 70E, Electrical Safety in the Workplace 

• NFPA 101 Life Safety Code 

• Florida Building Code (FBC),  

• NFPA 780 Standard for Installation of Lightning Protection Systems, latest edition 
• IEEE Standard No. 100-1977 
• UL 142 

4.12.2 Area Classifications  

In general, process and outdoor areas shall be considered wet, damp, and corrosive requiring NEMA 4X 

rated equipment and devices. Indoor conditioned spaces will require NEMA 1 rated equipment and 

devices. Control panels containing digital devices and controllers shall be specified to be NEMA 12 for 

additional protection. 

4.12.3 Electrical Safety 

• The electrical design shall comply with the requirements of NFPA 70 and 70E. 

• Arc resistant and/or arc reduction means and methods shall be used to improve safety for 
personnel and equipment. 

• Safety matting shall be included in electrical buildings, rooms in front of large electrical and/or 
control equipment.  

• Kirk-Key interlocking shall be installed where necessary.  

• Maintenance switches shall be installed for lower arc flash ratings on distribution-related breakers. 



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 4

 

 

4-75 

Peace River Facility- Design Criteria Report  

• Equipment shall be provided as needed with local disconnect switches or provisions for lockout per 
NFPA 70. 

• New buildings and facilities shall include lightning protection and grounding design in accordance 
with NFPA 70 and NFPA 780. 

4.12.4 New Utility Service and Power Distribution 

The proposed 23kV (23,000 V) utility primary service at the facility expansion shall be provided by 

Florida Power and Light (FPL) Company. A new metering vault is planned for this expansion to house the 

FPL owned primary metering equipment for the new facility expansion since the underground power 

distribution at the Plant is at 23kV. The Design-Builder shall coordinate these requirements with the 

Authority and FPL.  

The proposed electrical distribution strategy includes a new utility primary service. It is recommended 

that the utility provides two primary feeders for redundancy. If a single feeder is ultimately provided, the 

source should be split into two, in coordination with FPL for redundancy. The feeders shall supply power 

to new 25kV main distribution switchgear (Main MV SWGR) with Main-Tie-Main (MTM) configuration 

which will distribute power to new loads in the expansion facility and  an automatic throwover control  

shall be included in switchgear lineup with electrically interlocked breaker to automatically control the 

available power sources either from utility power or standby generators. The breaker controls shall be 

provided by 125Vdc station batteries with battery chargers and distribution panelboards. 

A main electrical distribution building is planned to house the new electrical distribution equipment for 

the facility expansion, including main distribution switchgear, standby generators and ancillary 

equipment, paralleling switchgear, step up unit substation dry-type transformers, distribution 

switchboard(s) and motor control centers (MCC) as required. 

The 23kV Main MV SWGR will distribute power to three (3) new electrical buildings as part of the 

expansion: a potential future High Service Pump Station, North Electrical Building (WTP northwest 

section), and South Electrical Building (WTP southern section). Two (2)-4160V generators are planned 

for the WTP expansion to provide standby power for all the loads at these facilities. The two (2) 

generators will be provided with 4160V switchgear for generator paralleling and controls. The paralleling 

switchgear will then supply two (2) unit substation transformers to step up from 4160V to 23KV for 

standby power distribution from the Main MV SWGR to the other three new electrical buildings. The 

sizing of the standby power and main switchgear includes the potential future High Service Pump 

Station. The Design-Builder is responsible to verify the actual sizing requirement. To provide balance 

loading for the standby generators, a dry load bank should be installed in place of the high service pump 

station.  

A separate double-contained indoor fuel oil day tank with a tank monitoring system shall provide 2 hr. 

fuel capacity at full load for each generator. These shall be installed in the main electrical building. Two 

(2) cylindrical outdoor diesel fuel storage tanks shall be installed to provide 5 days of fuel capacity to the 

standby power system for continuous operation without refueling. The exact tank sizes and requirement 

shall be coordinated by the Design-Builder with the Authority.  
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At the potential future high service pump station, power from Main MV SWGR will feed two (2) unit 

substation transformers that will be installed outdoors to step down the voltage from 23kV to 480 V. The 

substation transformers will then feed MTM configured low voltage switchgear (SWGR-2A/2B) installed 

in an electrical room inside the High Service Pump Station Building. SWGR-2A/2B shall provide power to 

four (4) 350 HP high service pumps via variable frequency drives (VFDs). New standalone 18 pulse VFDs 

with phase shift transformers shall be installed for control of the pumps. A power and lighting 

panelboard shall be installed to provide power to other ancillary building loads at the High Service Pump 

Station.  

At the North Electrical building, power from Main MV SWGR will feed two (2) outdoor unit substation 

transformers will be installed to step down the voltage from 23kV to 480V. The substation transformers 

will then feed MTM configured motor control center (MCC-3A/3B) installed in the building. MCC-3A/3B 

will house motor starters and distribute power for loads in the ALUM storage building, PAC/Plate settler 

building, and granular media filter building. Power and lighting panelboards shall be installed to provide 

power to other ancillary loads. 

At the South Electrical building, power from Main MV SWGR will feed two (2) outdoor unit substation 

transformers will be installed to step down the voltage from 23kV to 480V. The substation transformers 

will then feed a MTM configured 480V switchboard (SWBD-4A/4B) installed in the building. SWBD-4A/4B 

shall provide power to the four (4) 150 HP transfer pumps via VFD’s. New standalone 18 pulse VFDS 

with phase shift transformers shall be installed for control of the pumps. A power and lighting 

panelboard shall be installed to provide power to other ancillary building load and loads in the chemical 

building. Figure 4-26 shows the proposed power distribution single line diagram for the overall expansion 

of the facility. 
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Figure 4-26. Proposed Power Distribution Single Line Diagram 
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4.12.4.1 Load List  

A load list was developed with anticipated major process equipment associated with the expansion 

including a potential future High Service Pump Station. The preliminary selection of mechanical 

equipment was developed based on existing conditions, previous expansion sizing, manufacturer 

recommendations, and preliminary sizing calculations. Table 4-40 summarizes these loads for the 

facility expansion. Refer to Appendix C for the master equipment list. 

  

Table 4-40. Load List     

Equipment  Quantity HP Voltage Phase 

Sodium Hydroxide Feed Pumps 8 0.33 HP 240V 1 

PAC Slurry Mixer 4 10 HP 480V 3 

PAC Recirculation Pumps 4 5 HP 480V 3 

PAC Tank Mixers 4 25 HP 480V 3 

PAC Feed Pumps 5 2 HP 480V 3 

Alum Feed Pumps 3 0.75 HP 240V 1 

Polymer Aging Mixers 2 0.75 HP 480V 3 

Polymer Feed Pumps 5 0.75 HP 240V 1 

Polymer Feeder 2 0.25 HP 480V 3 

Polymer Blower 2 2.5 HP 480V 3 

Rapid Mixers 2 25 HP 480V 3 

1st Stage Flocculators 4 3 HP 480V 3 

2nd Stage Flocculators 4 3 HP 480V 3 

3rd Stage Flocculators 4 3 HP 480V 3 

Filter Backwash Pumps 2 200 HP 480V 3 

Air Scour Blowers 2 40 HP 480V 3 

Sodium Hypochlorite Feed Pumps 5 0.66 HP 480V 3 

Ammonium Hydroxide Feed Pumps 3 0.33 HP 480V 3 

Transfer Pumps 4 150 HP 480V 3 

Sludge Transfer Pumps 2 15 HP 480V 3 

Gravity Sludge Thickener Mechanism 1 1.0 HP 480V 3 

Supernatant Pumps 2 10 HP 480V 3 

Thickened Sludge Pumps 2 7.5 HP 480V 3 

Belt Filter Feed Pump  1 25 HP 480V 3 

Belt Filter Press  1 7.5 HP 480V 3 

Sludge Cake Transfer Pump  1 25 HP 480V 3 

Dewatering Polymer Metering Pump  1 0.5 HP 120V 1 

Recycle Pump 1 200 HP 480 3 

Future High Service Pumps 4 350 HP 480V 3 
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4.12.4.2 Electrical Building and Rooms  

There are four (4) identified electrical buildings and/or rooms for this expansion. Preliminary layout of 

equipment within the electrical buildings and rooms has been developed as described below. The 

Design-Builder shall include the design of HVAC, lighting (indoor and site lighting), lighting protection, 

plumbing and any other ancillary system as required.  

The main electrical distribution building houses the main distribution electrical equipment required for 

the expansion which includes the main medium voltage switchgear, two (2) generators with paralleling 

switchgear, generator protection cubicles and generator controls, step-up unit substation transformers, 

125Vdc station batteries, Remote Operator Panels (ROP) and low voltage power distribution equipment. 

The building shall also include the FPL metering vault to house the utility supplied primary metering 

equipment, MV switches, and sectionalizers as required. The conceptual layout for the generator room of 

the main electrical building includes an air intake plenum to prevent rainwater intrusion during major 

storm and air discharge plenum to mitigate the generator noise from the radiator discharge. Figure 4-27 

and Figure 4-28 shows the conceptual design for the main electrical building. Specific design 

requirements shall be coordinated by Design-Builder and the Authority.  

 

 

Figure 4-27. Main Electrical Distribution Building Plan  
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Figure 4-28. Main Electrical Distribution Building 3D View   

The electrical room for the potential future high service pump station will house the 480V switchgear 

along with standalone VFDs for the high service pumps. Outside of this electrical room will be the two (2) 

unit substation transformers on slab with oil leak containment curb. Figure 4-29 and Figure 4-30 shows 

the design basis for the electrical room in the high service pump station: 

 

Figure 4-29. Future High Service Pump Station Electrical Room Plan 
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Figure 4-30. Future High Service Pump Station Electrical Room 3D View  

The North electrical building will house the 480V MCC. Outside of this building will be the two (2) unit 

substation transformers installed on a concrete slab with oil leak containment curb. Figure 4-31 and 

Figure 4-32 shows the design basis for the electrical room in North electrical building.  

 

Figure 4-31. North Electrical Building Plan 
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Figure 4-32. North Electrical Building 3D view 

The south electrical building will house the 480V switchboard along with the standalone VFDs for the 

transfer pumps. Outside of this electrical room will be the two (2) unit substation transformers on slab 

with oil containment curb. The electrical building can be a standalone building or can be constructed as 

an electrical room that is a part of the chemical building. Figure 4-33 and Figure 4-34 shows the design 

basis for the electrical room.  
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Figure 4-33. South Electrical Building Plan 

 

Figure 4-34. South Electrical Building 3D View 

4.12.4.3 Ductbank Relocation   

The Design-Builder shall be responsible for including the coordination and the relocation of existing 

ductbanks as part of the design, as required for the expansion. 
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Figure 4-35 shows the location of an existing ductbank that has conduit routes going to Plants 3 and 4, 

which includes the alum building (provides polymer and alum), the coagulation, SCU, disinfection 

structure, and chemical building. The ductbank is in the location of areas where new construction for the 

expansion will take place; therefore, it will be required to be relocated. Sequencing and temporary power 

shall be coordinated by the Design-Builder for processes in these areas that cannot be offline.  

 

 

Figure 4-35. Location of Ductbank to be Relocated 

 

4.12.5 General Design Criteria 

This section provides the general guidelines for the project electrical design. It provides upfront 

specifications for the equipment and materials that shall be used in the design. The equipment 

specifications and materials of construction listed herein are recommended and considered to be 

commonly used in similar applications in municipal water treatment facilities. 

4.12.5.1 Electrical Design – Major Equipment 

Table 4-41 summarizes the proposed electrical equipment for the PRF expansion. 

  

Table 4-41. Electrical Equipment Design Criteria 

Major Equipment Description 

Medium Voltage 

Switchgear 

23Kilo-Volt, Arc Resistant Switchgear shall conform to ANSI/IEEE C37.20.2, C37.20.7, and all applicable NEMA 

standards. Switchgear shall be UL 1670 listed, metal-clad, rated at 25kV and 5kV (4.16kV) arc-exhaust plenum on top 

of the switchgear to direct internal-arcing faults away from operating personnel. Switchgear rating shall be 1200A 
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Table 4-41. Electrical Equipment Design Criteria 

Major Equipment Description 

500MVA minimum withstand rating. The line side of the main circuit breaker sections will be provided with lightning 

arresters for surge protection and power monitors (PM). All feeder sections will be provided with lightning arresters at the 

load side of the breakers. Vacuum and draw-out type circuit breakers. The main sections will be one-high construction 

while the feeder sections will be of the two-high construction designed with copper buses in a double-ended 

configuration with Main-Tie-Main breaker arrangement. Feeder protection relays shall be microprocessor-based type. 

Switchgear shall include PLC based controller for automatic breaker controls and operator interface. 

Medium Voltage Dry-Type 

Transformers  

The Dry-Type Primary Unit Substation Transformers shall conform to NEMA Standard No. 210-1982 and IEEE 

Standard No. 100-997. These transformers shall be used to step-up the generator voltage from 4.16kV to 23kV level 

for distribution from the 23kV Main Switchgear. The copper windings of the dry-type power transformers shall be 

vacuum pressure encapsulated (VPE) with silicon resin which has 220 degree C insulation rating and a 150 degree C 

temperature rise. Transformer cooling shall be AA/FA. The DT transformer shall be provided with 25kV rated Load 

Break Switch with current limiting fuses and with 5kV rated air terminal compartment. 

Medium Voltage Liquid 

Filled Transformers 

The Liquid Filled Secondary Unit Substation Transformers shall comply with NEMA Standard No. 210 and IEEE 

Standard No.100 and shall be rated for 23kV primary and 277/480V secondary. The transformer cooling liquid shall 

be biodegradable FR-13 liquid with 55/65 degree C temperature rise and KNAF cooling. The primary side shall be 

provided with load break switch with current limiting fuse and the secondary side with air terminal compartment. 

Generator Paralleling 

Switchgear 

4160 Volt, Arc Resistant Switchgear shall conform to all applicable ANSI/IEEE standards and the required UL listing. 

The paralleling switchgear will be provided by the generator vendor as part of the standard generator equipment 

supply. Each generator will be connected to a dedicated 5kV vacuum draw-out type circuit breaker mounted in one-

high construction metal-clad switchgear. Two generator tie breakers will be provided for synchronization with the 

utility main breakers in the main switchgear for open or closed transition transfer pair. Each generator will utilize a 

microprocessor-based generator management/protection relay which also provides protection from alternator 

internal fault, such as winding and bearings over temperature. This relay will also provide protection for engine over 

speed and over and under frequency conditions.  

Standby Generators 

4160V/1800 RPM, 4-cycle diesel engine generators with matching alternator rated at 4160V, 60Hz, 80% power factor. 

The standby diesel engine-generators proposed will be for Tier 2 application. The engine will utilize standard No.2 diesel 

fuel oil and the alternator will be wye-connected windings (4160/2400V wye), a neutral grounding resistor (NGR) will be 

installed on each generator to limit fault current. Each generator will have fuel oil day tank with UL 142 double wall label. 

Generator Controls      

Each generator will be provided with a Generator Control Panel to perform synch check, synchronization, event and data 

logging, and other related generator controls. An operator interface terminal (OIT) will be provided for monitoring engine 

status and alarms, metering and other control devices required by the generator manufacturer. 

The generator system will be provided with a PLC based Generator Master Control Panel which will house a redundant or 

hot back up PLC that will perform the open or closed transition transfer with paired Generator Tie Breaker and Utility 

Main Breaker. It will also have a hard-wired back up controls in the event that both PLCs fail. This Control Panel will have 

an operator interface terminal (OIT) that can show the mimic diagram of the overall electrical system and current 

conditions. The generator vendor will furnish these control panels as part of the generator supply package. 
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Table 4-41. Electrical Equipment Design Criteria 

Major Equipment Description 

Low Voltage Switchgear 

600 Volt Arc Resistant with top mounted arc-exhaust plenum. The arc- resistant switchgear shall conform to ANSI/IEEE 

C37.20.7 testing standards. The Type 2B accessibility switchgear will be designed and specified for the project with 

draw-out type power circuit breakers with electronic trip units.  

The switchgear will be built in accordance with UL 1558. The main and feeder breakers will be provided with an arc flash 

reduction maintenance switch. The switchgear will be designed with double-ended configuration and with Main-Tie-Main 

breaker arrangement. All LV-switchgear will be provided with internally mounted surge protective devices (SPD) and 

power monitors (PM) in their main breaker compartments. 

Motor Control Center 

600 Volt Arc Resistant. The MCC shall conform to UL 845 standard. All motor starters will be NEMA rated, and no IEC 

components will be used. All incoming sections of the MCC will be provided with internally mounted surge protective 

device (SPD) and power monitors (PM). Smart MCC construction may be considered by the Authority in coordination with 

the Design-Builder. 

Variable Frequency Drives 

600 Volt Rated. The standalone LV (480V) Variable Frequency Drives (LV-VFD) will be provided for variable speed pump 

motors rated 100HP and larger at 460V, 3-phase input voltage. The VFD will use IGBT power devices with phase–shifting 

input transformer, line reactors18-pulse inverter, and output filter for clean power and NEMA rated by-pass starters. . The 

incoming section of the VFD will be provided with internally mounted surge protective device (SPD). Network connections 

to SCADA for both monitoring and control may be considered by the Authority in coordination with the Design-Builder. 

Low-voltage VFD rated cables shall be used from the VFD to the motors. 

Electric Motors 

Electric motors will be squirrel cage type, AC induction, premium efficiency, continuous rated motors in accordance with 

NEMA MG-1 and ANSI/IEEE -112. All motors will be NEMA Design B with Class B temperature rise over 40 degree C 

ambient. All motors will have Class H insulation. Motor winding space heaters will be provided for motors 25HP and 

above. Winding protection will be provided for motors 50HP and above. Thermal switch or thermostats will be provided 

for LV motors below 300HP, and resistance thermal detectors (RTD) will be provided for motors 300HP and above. LV 

motors 1/2 HP and above will be rated 460V, 3-phase, and motors below 1/2 HP shall be 1-phase. Inverter duty motors 

shall be protected from damage from VFDs with insulation design per NEMA MG-1, and the use of insulated bearings 

and/or grounding rings for bearing protection. 

Switchboards 

Switchboards will be designed and specified with fixed mounted mains and feeder breakers, and front access only. 

Conform to UL 891 provisions and NEMA Standards PB-2. The switchboard will utilize insulated-case and molded case 

circuit breakers and will be group mounted or individually mounted as required. The main and feeder breakers will be 

provided with an arc flash reduction maintenance switch. The main sections of the switchboards will be provided with 

internally mounted SPDs and power monitors (PM). Main-Tie-Main configuration provided for Transfer Pump Station as 

described above. 

Batteries and Charging 

System    

125V DC Station. The system will utilize Ni-Cad maintenance free batteries and will be rack mounted with drip pan in 

corrosion resistant materials. The 24VDC for the PLC power supply will be derived from the 125VDC using DC to DC 

converters in each PLC compartment. A combination battery charger and 125VDC distribution panel integrated in one 

unit will be specified to reduce wall space requirements for separate units. 

Uninterruptible Power 

Supply 

Uninterruptible power supply (UPS) will be supplied in individual panels requiring UPS power instead of having a 

centralized UPS with distribution panel. This will require small size UPS with 120V, 1-phase input and output. All 
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Table 4-41. Electrical Equipment Design Criteria 

Major Equipment Description 

workstation hardware, RTU cabinet, and PLCs in the main and generator switchgears will require UPS. The UPS will be 

supplied by the respective vendor of the switchgears or panels.  

General Requirements 
Digital power monitoring networked to SCADA; MV and LV switchgear networked to SCADA for monitoring; provide tin 

plated copper bus for switchgear, switchboards, MCCs and panelboards 

Lighting Systems 
Provide site, area, and interior lighting for the expansion; lighting levels shall be in accordance with IES Standards; 

lighting shall be LED type industrial grade fixtures; Design-Builder shall coordinate with existing site lighting 

4.13 Instrumentation and Controls  

4.13.1 Introduction 

This section describes new and existing Instrumentation and Control (I&C) systems and modifications for 

the PRF expansion. The expansion includes the following main process areas which require SCADA and 

I&C design.  

• Pre-Treatment  

• Filtration  

• Disinfection  

• Chemical Storage and Delivery 

• Pumping Systems 

• Solids Management 

The detailed scope of work is discussed in the later sections of this document.  

The newly added I&C systems as part of this expansion project will be integrated into the existing SCADA 

monitoring and control system at their respective process areas. 

4.13.2 Instrumentation and Controls Design Standards 

The design of the I&C systems for the new process equipment shall conform with, but not be limited to, 

the latest editions of the applicable Standards and recommended practices of the following 

organizations: 

• ISA (International Society of Automation) 

• IEEE (Institute of Electrical and Electronics Engineers) 

• ANSI (American National Standards Institute) 

• UL (Underwriters Laboratory, Inc.) 

• NEMA (National Electrical Manufacturers Association) 

• NFPA (National Fire Protection Association) 

• NEC (National Electric Code) 

• NEMA ICS 1 – General Standards for Industrial Control and Systems  
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• UL508A/UL698A- Industrial Control Panels 

4.13.3 Existing I&C System Overview 

The existing I&C system consists of field instruments, a series of PLC panels, remote I/O panels, and 

VCPs (Vendor Control Panels) at various locations around the PRF. The existing SCADA platform is iFix by 

General Electric (GE), Historian for trending, and the reporting software is XL Reporter. PRF utilizes 

Emerson Rx3i (GE phonic compatible) for PLCs using Machine Edition programming software. In addition 

to the plant SCADA systems, plant ethernet communications network consists of a multimode fiber optic 

network, which connects each process areas to SCADA using Ethernet Global Data (EGD) 

communications protocol. Fiber optic patch panels (FOPPs) are located inside the control panels. The 

process area PLCs, RIOs, vendor packaged PLCs, and workstations are integrated into the fiber-optic 

Star network via multimode fiber.  

Furthermore, the Authority has standardized on the following instrumentation and control elements: 

• Flow meters - Endress Hauser Promag Meters 

• Turbidity meters - HACH – TU5200 CL10 

4.13.4 Integration and Controls (I&C) Approach 

The I&C system design will incorporate Authority standards and selections which will be incorporated into 

the design and specifications. Workstation and PC selections will be coordinated with the IT manager. It 

is recommended that the Design- Builder confirm the redundancy of the control system, instrument 

selection, and I&C design requirements with the Authority during design.  

I&C scope will include new monitoring and control systems, SCADA graphics for new process areas, 

graphic screen development and updates, integration, and expanding the SCADA and fiber network to 

the associated new process areas. Existing PLCs will remain in-place and new Workstations and OITs will 

be added. The Design-Builder shall coordinate with the Authority to determine specific process area 

workstation and/or OIT requirements.  

Authority would like to standardize control panels as Emerson Rx3i PLC panels, OITs are standardized on 

iFix for the screens, Historian for trending, and the reporting software as XL Reporter. Authority also 

confirmed that new control panels should have spare capacity of 10% of each type of I/O s and VFDs can 

be network connected (currently VFDs are hardwired). The Authority is open to network connections if 

application is correct. Design-Builder shall provide System Integration, programming of OITs, and SCADA 

programming. The Design-Builder shall coordinate with the Authority and confirm requirements during 

detailed design. 

4.13.5 General Monitoring and Control Functionality 

The following is a list of general monitoring and control functions/equipment to be used as design 

criteria for this project: 

• Vendor Control Panels (VCP) will be located in their respective electrical room or locally at 
equipment. VCPs that contain PLCs will be networked into the HMI/SCADA system for monitoring 
and control of these packaged systems, and include operator interface for local status, control and 
adjustments for equipment and control systems.  
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• Local controls, Hand–Off-Auto (HOA) and Start-Stop (SS) switches, will be located at the equipment. 

• VFD local controls, manual speed control potentiometers (SC) will be located at the drives. 

• Process equipment will be monitored and controlled via the HMI/SCADA, local/area PLCs and/or 
vendor control panels. HMI/SCADA provides remote monitoring and control for process systems and 
equipment. 

• Design-Builder shall provide field instruments to monitor process operation and to provide 
equipment protection. Design-Builder shall provide pressure gauge/pressure transmitter on suction 
and discharge side of each pump, flow meter to measure the flow, Level transmitters and/or float 
switches for level control and equipment protection. It is recommended that the Design-Builder will 
consider a comprehensive assessment of these elements as it pertains to each process area and 
further evaluate during the detailed design phase. 

• Field instruments or equipment monitoring, and control shall be hardwired or network connected 
based on its selection. Equipment monitoring, control will include local and remote status indication. 
When the HOA selector switch on the equipment or in LCP is at the HAND position, the equipment 
can be controlled locally by the SS or OPEN-STOP-CLOSE (OSC) switch and Indicating lights shall 
provide status monitoring. The HOA selector switch on the equipment or at LCP must be placed in 
the AUTO position to allow remote control from the SCADA system. Design-Builder to evaluate the 
existing system and the newly added equipment shall meet the same functional requirements as 
existing system. 

• All electrical equipment (Smart MCC, generators, switchgear, power monitors, etc.) shall be 
monitored, controlled, or both to meet their functional requirements. Electrical gears can be 
hardwired, or network connected based on the equipment or its control selection.  

• Local control panel (LCP) shall be provided for local control and status monitoring of field 
instruments/equipment in scope.   

• Control Mode Descriptions: 

− Local Manual Control: Each equipment has an HOA (HAND-OFF-AUTO) switch and shall be 

located on the equipment or local control panel. When the HOA is placed in the HAND mode the 

equipment starts. Placing the HOA switch in the OFF position stops the equipment. 

− Local Auto Control:  With the field panel HOA in the Auto mode, the equipment is started and 

stopped from the area control panel..  Use this control scheme only if an existing equipment 

utilizing Local Auto control.    

− SCADA Manual Control: When the field panel HOA selector switch is in the AUTO position, the 

equipment is controlled via the PLC/SCADA system. When the SCADA software HOA switch is in 

the HAND position, the equipment is started on demand and will continue to run until the switch 

is placed in the OFF position. 

− SCADA Auto Control: When the field panel HOA selector switch is in Auto position and SCADA 

software HOA switch is in the AUTO position, the equipment is started on automatically by the 

PLC/SCADA system. The starting and stopping of the equipment shall be controlled by operator-

adjustable setpoints at SCADA. 

• Design-Builder shall provide field instrumentation, conduit, cable, control panels for monitoring and 

control of each process. The control panel shall meet Authority requirements and be coordinated 
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during the detailed design. Design-Builder shall design and install field network and SCADA graphics 

for remote monitoring and control.  

4.13.5.1 Proposed I&C Equipment and Systems 

I&C system design will be consistent with the existing system, which consists of field instruments, PLC 

panels, Remote I/O panels, and VCPs in each process area. This equipment and devices are network 

connected to the SCADA system, which provides remote monitoring and control from any SCADA node in 

the WTP.  

Process and outdoor areas will be considered wet, damp and corrosive requiring NEMA 4X rated 
equipment and devices. Indoor conditioned spaces will require NEMA 1 rated equipment and devices. 
Control panels containing digital devices and controllers will be specified to be NEMA 12 for additional 
protection. 

Each process area will include a process area PLC or RIO and a workstation or HMI for local SCADA 

viewing, control and monitoring. A LCP will be provided in these areas to house the PLC or RIO and 

workstation.   

The following is a list of major I&C equipment that shall be included in the upgrade. The Design-Builder 

can use the existing spare I/O capacity and network devices with prior approval from the Authority 

Emerson automation and control system PLCs and Remote I/O shall be standardized. 

• Ethernet Switches 

• Workstations (Server Class Desktop PCs) 

• Panel mounted operator workstation. 

• UPS (provide in PLC, LCPs) 

• FOPPs (Fiber Optic Patch Panel) 

4.13.6  Process Area Control Descriptions 

The following process control descriptions are provided for reference in this Design Criteria document to 

generally outline anticipated control and monitoring in process areas. Design-Builder shall reference 

Section 4 process areas and electrical systems to coordinate with proposed systems to provide 

monitoring and control of equipment, electrical, controls and instrumentation systems described in this 

document. Refer to Appendix E for a typical Input-Output (I/O) list that includes information for the 

existing process systems (i.e. PAC contact, rapid mix, filtration, disinfection, pump stations, chemical 

feed systems) that shall be finalized by the Design-Builder and System Integrator (SI) during design.  

4.13.6.1 Pretreatment 

Pretreatment refers to the processes used before the primary water treatment. This can include 

chemical addition, PAC contactors, adding aluminum sulfate, rapid mixing, and plate settlers.  

a. PAC Contact Tanks and Rapid Mixing 

Raw water from the reservoir is directed to PAC contact tanks and then to rapid mixing tanks. The PAC 

contact tanks and mixing system consist of the following I&C scope to match with the existing system: 

• Flow meters, monitoring and control of raw water to PAC contact tanks;  
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• Flow control valves and its monitoring and control located on raw water lines to PAC contact tanks;  

• Level Switches, LSH, and its monitoring located in PAC tank discharge channels; 

• Monitoring and control of mixers. 

The flow meters measure the raw water flow to the tanks and the flow can be controlled by associated 

flow control valves. The operator adjusts the raw water set point to control the flow to PAC contact tanks.  

When the HOA selector switch on the valve actuator is in the HAND position the valve can be controlled 

from the valve actuator. The valve actuator has the HOA switch, an OPEN-STOP-CLOSE (OSC) switch and 

indicating lights for status monitoring. 

The HOA selector switch on the valve must be placed in the AUTO position to allow remote control from 

the SCADA system. Design-Builder to evaluate the existing system and the newly added trains shall meet 

the same functional requirements as existing. 

I&C scope includes monitoring and control of mixers in PAC contact tanks and for rapid mixing tanks. 

PAC contact tank mixers are controlled by constant speed motor starters while rapid mixers are 

controlled using VFDs. The monitoring and control of the mixers shall match the existing systems 

functionality.  

b. Flocculation/Sedimentation 

The PRF expansion project consists of four vendor provided plate settlers. Plate settler unit has a vendor 

provided flocculator control panel and a sludge collector control panel. Each flocculator control panel 

has three VFDs for stage 1, stage 2, and stage 3 control and the required hardware for monitoring and 

control. The panel provides VFD speed (4 to 20mA) and accepts speed control signal (4 to 20mA) from 

the plant control system. The project should have a total of four flocculator control panels. The Design-

Builder shall coordinate I/O assignment, conduit, and cable requirements with the vendor during 

detailed design.   

In addition to flocculator control panels, the vendor will provide a sludge collector control panel with 

each plate settler unit. This panel controls one sludge collector drive and its associated sludge valve. The 

control of the sludge collector is determined by a Local-Off-Remote selector switch located in the control 

panel. When the selector switch is in the Local position, the sludge collector speed, forward/reverse 

selections, and associated sludge valve are controlled from the Operator Interface Screen (OIS). When 

the selector switch is in the Remote position, the sludge collector and associated sludge valve can be 

controlled by the SCADA system. 

Vendor provided Sludge collector control panel includes  PLC I/O modules, UPS, redundant power supply, 

and a managed Ethernet switch. It also consists of a VFD drive and a HMI. The managed switch provides 

network connection to the VFD and fiber connectivity to the SCADA system. The Design-Builder shall 

provide required field instrumentation, cable, conduit, and field wiring. The Design-Builder shall design 

and install field network and SCADA graphics for remote monitoring and control of inclined plate settler 

systems. Workstation and SCADA graphics requirements need to be coordinated with vendor and 

Authority during detailed design. 
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4.13.6.2 Filtration 

I&C scope includes monitoring of inlet, outlet channel levels, pH, each filter cell turbidity and level. Also, 

the scope covers flow control valves for influent flow, filtered water flow, filter rinse valve, and recycle 

valve for each filter cell. There are also blowers and blower air supply flow control valves for each filter 

cell. Each of these control valves will be monitored and controlled from SCADA. Pneumatic actuators are 

used for existing filter system. Design-Builder shall evaluate the existing system and shall coordinate 

with the Authority on requirements and/or recommendations during detailed design.  

4.13.6.3 Disinfection 

The PRF expansion scope consists of sodium hypochlorite injection prior to granular media filters for 

disinfection. I&C scope covers monitoring of chlorine levels at contact tanks. Existing chlorine contact 

chambers have CL2 and pH analyzers. Design-Builder shall provide and monitor Cl2 and pH analyzers 

located in the new contact chambers. 

4.13.6.4 Chemical Systems 

a. PAC Systems 

PAC system expansion includes new storage tanks and field equipment consistent with the existing PAC 

system. This project adds 4 storage tanks, tank mixers, control valves, transfer pumps, and metering 

pumps to supply PAC to PAC contact tanks.  

I&C scope includes level transmitters on PAC storage tanks for monitoring and control. The low tank level 

is interlocked with the mixer controls for its safe operation. Each tank has its own mixer, which is 

controlled by a motor starter in the MCC to monitor and control each mixer.  

The panel has a HOA selector switch and START/STOP pushbuttons. The mixer will run in field/local 

control when the HOA switch is placed in the HAND position and START hand switch is pressed. The 

mixer will stop when the STOP pushbutton is pressed or when the HOA is out of the HAND position. The 

mixer will be in remote operation when the HOA switch is in the AUTO position.  

The mixer can run in SCADA Manual allowing operator to start, stop from SCADA or SCADA controlled 

mode to allow remote control from the SCADA system. Design-Builder to evaluate the existing PAC tank 

mixer operation and design to match the existing functionality. 

PRF expansion project includes PAC recirculation pumps and control valves to transfer PAC slurry either 

between the four new tanks, or from any of the four new tanks over to the existing tanks. I&C scope 

includes monitoring and control of recirculation pumps and motor operated valves. The required number 

of control valves shall be finalized during detailed design. There shall be motor starter in MCC to monitor 

and control the transfer pump with HOA selector switch and START/STOP hand switches. The operation 

of HOA and START/STOP switches will be the same as mixers explained above. There shall be PSH 

(pressure switch high) and PSL (pressure switch low) pressure switches on the discharge line of the 

transfer pump and are interlocked with pump control panel. The operation of the control valve shall 

match with the existing system.  
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Metering pumps will be used to feed PAC to PAC contact tanks. There will be three pumps total one per 

raw water feed header to and one standby. PAC vendor will provide control panels for metering pumps, 

but Design-Builder shall provide required field network, cable, conduits, and network equipment to 

connect vendor control panel to SCADA system. Workstation and SCADA graphics requirements need to 

coordinate with vendor and Authority during detailed design. 

b. Alum System 

Alum system scope includes storage tanks and monitoring the tank levels. The Low-Low tank level will be 

interlocked with metering pump. Design-Builder is responsible for required field instrumentation, 

monitoring, and control of chemical system in coordination with the Authority and chemical vendor. 

The pump control panel will be provided by the vendor, but Design-Builder shall provide required field 

network, cable, conduits, and network equipment to connect vendor control panels to SCADA system. 

Workstation and SCADA graphics requirement need to be coordinated with vendor and the Authority 

during detailed design.  

c. Polymer System 

Polymer system includes polymer feed hopper, aging tank, polymer feed tank, and to monitor the tank 

levels. The Low tank levels will be interlocked with metering pumps. Vendor will provide polymer 

generation skid control panel and polymer feed pumps control panels. Design-Builder is responsible for 

required field instrumentation, monitoring, and control of chemical system in coordination with Authority 

and polymer feed system vendor. 

Design-Builder shall provide required field network, cable, conduits, and network equipment to connect 

vendor control panels to SCADA system. Workstation and SCADA graphics requirements need to be 

coordinated with vendor and Authority during detailed design.  

d. Caustic System 

Caustic system includes storage tanks and to monitor the tank levels. The Low-Low tank level will be 

interlocked with metering pumps. Design-Builder is responsible for required field instrumentation, 

monitoring, and control of chemical system in coordination with the Authority and chemical vendor 

during design. 

The pump control panel will be provided by the vendor, but Design-Builder shall provide required field 

network, cable, conduits, and network equipment to connect vendor control panel to SCADA system. 

Workstation and SCADA graphics requirements need to be coordinated with vendor and the Authority 

during detailed design.  

e. Sodium Hypochlorite System 

Sodium hypochlorite scope includes storage tanks and to monitor the tank levels. The Low-Low tank 

level will be interlocked with metering pumps. Design-Builder is responsible for required field 

instrumentation, monitoring, and control of chemical system in coordination with the Authority and 

chemical vendor during design. 
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The pump control panel will be provided by the vendor, but Design-Builder shall provide required field 

network, cable, conduits, and network equipment to connect vendor control panel to SCADA system. 

Workstation and SCADA graphics requirements need to be coordinated with vendor and Authority during 

detailed design.  

f. Ammonium Hydroxide System 

Ammonium hydroxide system scope includes storage tanks and one vapor scrubber tank. Storage tank 

levels will be monitored and the Low-Low tank level interlocked with metering pumps. Design-Builder is 

responsible for required field instrumentation, monitoring, and control of chemical system in 

coordination with the Authority and chemical vendor. 

The pump control panel will be provided by the vendor, but Design-Builder shall provide required field 

network, cable, conduits, and network equipment to connect vendor control panel to SCADA system. 

Workstation and SCADA graphics requirements need to be coordinated with vendor and the Authority 

during detailed design.  

4.13.6.5 Pumping Systems 

a. High Service Pump System (Not required as part of this project) 

b. Recycle Pump Station 

There are five existing recycle pumps and their associated VFDs for control. The newly added recycle 

pump(s) will have the same functional requirements as existing pumps. I&C scope includes monitoring 

and control of VFD controlled pump(s). Design-Builder shall provide required field instrumentation, 

control panel (if needed based on existing spare I/O), cable, and conduit for field wiring. 

c. Transfer Pumps 

I&C scope includes monitoring and control of a new transfer pump station using VFD controlled pumps, 

monitoring of level transmitter, redundant float switches and its interlock with pump VFD panel. Float 

switches are used for redundant control. The Design-Builder is responsible for required field 

instrumentation, conduit, cabling, and field wiring. Design-Builder shall evaluate the existing transfer 

pump system and the new design should match with the existing system functional requirements. Also, 

I&C scope includes design and install of field network and SCADA graphics for remote monitoring and 

control.  

4.13.6.6 Solids Management Systems  

a. Sludge Thickening System 

PRF expansion project will include two settled sludge transfer pumps, sludge thickening unit, and two 

thickened sludge pumps. I&C scope includes monitoring of redundant thickener tank level transmitters, 

float switches, monitoring and control of starter-controlled tank drive mechanism and transfer pumps. 

The low-level tank alarms shall be interlocked with sludge pumps. Thickened sludge pump scope is 

covered in the below paragraph. The tank drive mechanism high torque is interlocked in starter panel 

and status lights shall be available. Design-Builder to evaluate the existing system and the newly added 

unit should follow the same functional requirements as the existing system. There are sludge thickener 
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flow control valves, to control sludge flow to dewatering system and other thickener tanks, and that need 

to be monitored and controlled. Polymer shall feed to discharge sludge line from the thickener and scope 

includes to monitor and control of polymer feed system. Polymer mixing water line solenoid valve shall 

be interlocked with sludge thickener valve status. Refer to Appendix E for a typical I/O list. Design-Builder 

shall design and provide control panels for monitoring and control of this process. The control panel shall 

meet Authority requirements and be coordinated during the detailed design. The Design-Builder shall 

design and install field network and SCADA graphics for remote monitoring and control.  

I&C scope also includes monitoring and control of two each starter-controlled sludge transfer pumps and 

thickened sludge pumps. The sludge pump controls are interlocked with low level tank alarms, motor 

high temperature, and discharge valve open status.  

b. Sludge Dewatering System 

PRF expansion project scope includes one Belt Filter Press (BFP), its feed pump, and one cake discharge 

pump. I&C scope includes monitoring and control of the BFP feed pump, BFP belt wash booster pump, 

and sludge cake discharge pump. BFP system I/O will be monitored and controlled by vendor control 

panel.  Sludge flow to BFP shall be monitored. Design-Builder shall provide field instrumentation, 

conduit, and cable for field wiring. Design-Builder shall design field network to connect vendor provided 

panel and create SCADA graphics for remote monitoring and control. Design-Builder to evaluate the 

existing system and the design to meet all the functional requirements of the existing system. Polymer 

tank and feed pump skid shall be provided by the vendor and include a vendor control panel. 
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Section 5 

Opinion of Probable Construction 
Costs 

5.1 OPCC Methodology 

With the planned progressive design-build procurement, significant details shall be developed by the 

Design-Builder. The DCR provides sufficient information for a Design-Builder to propose and implement 

innovative, value engineered, and practical design concepts in collaboration with the Authority.  

The OPCC was prepared using several information sources, including manufacturer price quotations, 

current construction cost database information from multiple industry sources, and where applicable 

developing quantity takeoffs from selected PRF record drawings for similar proposed new facilities. 

facilities. An initial site plan and general arrangement drawings were used to identify the general process 

and building placement. Supplemental information was either obtained through vendor proposals or 

conceptual design. Table 5-1 summarizes the basis of cost for the process and whether any adjustments 

were made to the basis. 

 

Table 5-1. Summary of Basis of Cost and Adjustments  

Process Area Process Name Basis of Cost Adjustments 

015 Influent Header/Meter 2011 Expansion Assumed header pipes were 24-inch diameter instead of 30-inch 

015 PAC Contact Tanks 
2011 

Expansion/Conceptual 
Layout 

Assumed same detention time but modified the configuration from 
6 PAC contact tanks to 4. This modified the number of mixers and 

piping required.  

020 Rapid Mixer Conceptual Layout 
Used a previous design that was similar size that was based on 

detention time. A conceptual drawing was developed and previously 
introduced in Section 4. 

020 Plate Settler 
Conceptual 

Layout/Quotations 
The basis of cost used a manufacturer supplied layout that was 

integrated with the conceptual design.  

030 Media Filter Building 2011 Expansion 
Assumed the building was same size, similar construction, and had 

the same number of cells. Additional costs were allocated for 
supplemental back wash pumps and a pipeline.  

025 Disinfection Conceptual Layout A conceptual layout was developed and introduced in Section 4. 

030 Transfer Pumps 2011 Expansion 
Assumed that the geometry required for the transfer pumps and size 

of transfer pumps were similar.  

080 Sludge Thickener 2011 Expansion Assumed same configuration.  

090 Dewatering 2011 Expansion 2011 had provisions for future equipment. 

097 Recycle Pump Station 2011 Expansion 2011 had provisions for future equipment. 



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 5

 

 

5-2 

Peace River Facility- Basis of Design Report 

Table 5-1. Summary of Basis of Cost and Adjustments  

Process Area Process Name Basis of Cost Adjustments 

100 Alum Building 2011 Expansion 
Assumed same configuration and building construction. However, 
sizing determined that 1 less tank would be required so sizing was 

adjusted accordingly.  

125 
PAC Storage Tanks and 

Feed System 
2011 Expansion 

Assumed the same configuration. The previous expansion storage 
was intended for more flow; however, the 2-week PAC delivery 

period causes larger tanks to be constructed. Therefore 4 tanks that 
were constructed in 2011 assumed to be required for this 

expansion.  

145 Hypochlorite Building 2011 Expansion 

Assumed same configuration and building construction. However, 
sizing determined that two sodium hypochlorite and two caustic 
tank would be required in lieu of the three that are located in the 

existing building per feed system with sizing adjustments was 
building dimensions would modified accordingly. 

An equipment list was developed that listed anticipated mechanical equipment and preliminary sizes, 

and manufacturer quotes were obtained. The cost basis was formed to be consistent with existing PRF 

design and operations. The estimate includes an I/O count for instrumentation and an assumed cost per 

required addition I/O, considered industry-standard practice at a preliminary development stage. 

The OPCC includes direct labor costs and anticipated productivity adjustments to labor and equipment. 

The methodology calculated construction labor crew and equipment hours from production rates 

contained in documents and electronic databases published by R.S. Means, Mechanical Contractors 

Association (MCA), National Electrical Contractors Association (NECA), and Rental Rate Blue Book for 

Construction Equipment (Blue Book).  

This OPCC was prepared using BC's estimating system, which consists of the SAGE estimating software 

engine using RS Means database, historical project data, the latest vendor and material cost 

information, and other costs specific to the project location. 

5.2 Class of Estimate 

Per the Association for the Advancement of Cost Engineering International (AACE) criteria, the OPCC is 

considered a 4 estimate. A Class 4 estimate is defined as a Planning Level or Design Technical 

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

to prepare planning level cost scopes or to evaluate alternatives in design conditions and form the base 

work for the Class 3 Project Budget or Funding Estimate. 

5.3 OPCC Summary 

Table 5-2 and Table 5-3 summarizes the OPCC in terms of process area and cost breakdown between 

construction, engineering services, and permitting costs. The amounts in the summary are rounded to 

the nearest $10,000 and $10,0000 (respectively) include only loaded costs in Table 5-2. Table 5-3 

summarizes the markups and components of the overall cost estimate.  
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Table 5-2. OPCC Summary  

Process Area Process Name Loaded Cost  Includes 

010 Site Work $46,900,000 All fill, site clearing, excavation, and large diameter yard piping  

015 PAC Contact Tanks $5,700,000 
PAC contactor concrete, aluminum grating, mixers, pumps, 

electrical and instrumentation 

020 
Coagulation, 

Flocculation, and 
Settling Basins 

$12,300,000 
Rapid mix, distribution channels, and plate settler concrete, 

mixers, flocculators, and plate settler equipment, electrical and 
instrumentation 

030 Media Filter Building $32,000,000 
Media filter building concrete, under drains and supports, filter 

media, filter stainless steel piping,  

025 Disinfection $2,400,000 
Chlorine contact tank concrete, weirs, electrical and 

instrumentation.  

035 Transfer Pumps $11,000,000 
Transfer pump stations concrete, baffles, pumps, metal stairs, 

handrail and guardrails, aluminum grating, dewatering, shoring, 
and electrical and instrumentation.  

080 Sludge Thickener $3,200,000 
Concrete tank, sludge thickener, thickened sludge pumps, 
supernatant sludge pumps, electrical and instrumentation. 

090 Dewatering $2,500,000 
Belt filter press, cake pump, piping, polymer system, sludge feed 

pump, electrical, and instrumentation 

097 Recycle Pump Station $900,000 
A 6th pump identical to existing 200 HP pumps with associated 

electrical and instrumentation.  

100 Alum Building $6,400,000 
Building concrete, roof, HVAC, chemical tanks, chemical metering 

equipment, secondary containment, fire sprinklers, polymer 
mixing systems, electrical and instrumentation 

125 
PAC Storage Tanks and 

Feed System 
$2,400,000 

Building and tank concrete, roof, pumps, mixers, electrical and 
instrumentation 

145 Hypochlorite Building $6,600,000 

Building concrete, roof, HVAC, chemical tanks, chemical metering 
equipment, chemical storage tanks, common vapor scrubber, 

secondary containment, fire sprinklers, electrical and 
instrumentation 

190 Electrical Buildings $30,400,000 Building concrete, MCCs, VFD control panels 

Total  $162,700,000  
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Table 5-3. OPCC Markups Summary  

Cost Category Markup Cost 

Construction 
Field Construction Total 

Costs 
$74,790,000 

Markups (varies) $7,860,000 

Materials Shipping and handling 2% $680,000 

Materials Sales Tax1 4.5% $1,530,000 

Net w/ Markups  $84,860,000 

General Conditions 15% $12,730,000 

Start-Up, Training, O&M 2% $1,950,000 

Permitting  0.5% $500,000 

Engineering 11.5% $11,450,000 

Contingency 25% $24,880,000 

Building Risk, Liability, and 
Insurance 

2% $2,730,000 

Payment and Performance Bonds 1.5% $2,090,000 

Escalation to Midpoint 15.24% $21,515,000 

   

Total  $162,705,000 

Notes: 

1 The sales tax has been adjusted with the assumption that Owner Direct Purchase and major equipment is not 
subject to sales tax.   

5.3 Cost Opinion Range 

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

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

appropriatecontingency. Table 5-4 summarizes the project’s cost opinion range.  

 

Table 5-4. Estimated Probable Cost Range  

Low Accuracy (-30%) Base Cost High Cost (+50%)  

$113,900,000 $162,700,000 $244,000,000 
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Section 6 

Construction Details 

6.1 Procurement Method 

Progressive Design-Build delivery was selected for the following benefits: 

• Price certainty at the guaranteed maximum price (GMP) 

• Schedule reduction, 

• Owner collaboration in the design process 

• Ability to evaluate procurement based on priorities and schedule. 

Refer to the Funding Bridging Documents (Appendix A) for additional detail. 

6.2 Maintenance of Plant Operations/Sequence of Construction 

The expansion project will be constructed primarily within undeveloped areas of the plant property. The 

Design-Builder will perform separate geotechnical investigations based on expanding the concepts listed 

within the DCR. Should the soils show settlement potential, the Design-Builder may consider soil pre-

consolidation or deep foundations. If pre-consolidation is selected, this would be the first activity after 

mobilization. A large ductbank also impacts the currently proposed footprint that would require 

relocation. Figure 6-1 shows the location of the large ductbank on the site plan.  

 

Figure 6-1. Location of Ductbank to be Relocated 
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Following those activities, the main construction activities are anticipated to be able to begin. The tie-ins 

to the current infrastructure will require a maintenance of operation plan, and potentially a bypass 

depending on the final configuration tie-ins. During construction, the existing facility shall be allowed to 

operate normally. There would need to be consideration for laydown, staging, delivery, and trailer 

locations. However, these can likely be located away from activities that would impact current plant 

activities. 

The other aspect for constructability is the new high service pump station. Sufficient space shall be 

provided to avoid conflicts north of the ground storage tanks. However, true utility placement will require 

a subsurface utility investigation in the area, as this is in an older part of the site and some 

undocumented utilities may exist. There is a 12-inch diameter ASR pipeline that will require relocation. 

6.2 Permitting 

Required permits were identified during the development of the Funding Bridging Documents and should 

be reviewed for details. The following permits were identified: 

• DeSoto County  

− Building Permit 

• Florida Department of Environmental Protection 

− NPDES – Notice of Intent to Use General Permit for Stormwater Discharge and Large and Small 

Construction Activities 

− Public Water System – Major Modification 

− Environmental Resource Permit (ERP), if wetland impacts are necessary, the Army Corps of 

Engineers will review as a Section 404 Permit.  

− Dewatering Permit 

− Stormwater Pollution  

• Florida Power and Light  

− New Service 

• Florida Fish and Wildlife Conservation Commission (FWC)  

− Conservation Permit (Gopher Tortoise) 

6.3 Schedule 

The PRF expansion is anticipated to be advertised for Design-Build proposals in mid-2024, and a notice 

to proceed for construction issued before 2026. Table 6-1 summarizes the significant milestones within 

the schedule. Concrete building and tank construction, along with assembly of structural steel and CMU 

buildings construction would likely occur concurrently. Deviation from concurrent construction of 

buildings and tanks would necessitate an extension of the schedule to approximately five (5) years, as 

opposed to the approximate 40-month projection presented herein. An additional electrical service is 

proposed that would cause rerouting to an existing duct this would likely need to occur at the forefront of 

construction to accommodate electrical feed to the proposed structures.  



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report Section 6

 

 

6-3 

Peace River Facility- Basis of Design Report 

 

Table 6-1. Peace River Facility Expansion DCP Construction Schedule  

Task Name Duration Start Finish 

Pre-award 14 months Oct/2023 Dec/2024 

CFI Application Submittal  Oct/2023 Oct/2023 

Board Approval 2 months April/2024 June/2024 

Bid Advertising 4 months June/2024 Oct/2024 

Notice to Proceed  Dec/2024 Dec/2024 

Phase 1 – Engineering Design 17 months Dec/2024 May/2026 

45% Design/BODR 5 months Dec/2024 May/2025 

60% Design/GMP 1 5 months June/2025 Oct/2025 

90% Design/GMP 2 3 months Oct/2025 Jan/2026 

IFC 2 months Jan/2026 Mar/2026 

Permits 7 months Oct/2025 May/2026 

Construction 38 months Oct/2025 Dec/2028 

NTP  Dec/2025 Sept/2025 

Submittals & Approval 11 months Dec/2025 Aug/2026 

Equipment Procurement 24 months Jan/2026 Jan/2028 

Field Construction 33 months Dec/2025 Sep/2028 

Startup 3 months Sep/2028 Dec/2028 

Substantial Completion  Dec/2028 Dec/2028 

6.4 Schedule Optimization 

Schedule compression may consist of options such as issuing early procurement bids on long lead time 

items, such as customized equipment or pumps. This could be accomplished at preliminary milestones 

where the scope for the piece of manufactured equipment is defined and a GMP for that specific item is 

developed. The Authority could then release the approval for that item to allow fabrication during the 

remaining portion of design.  
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Section 7 

Limitations  

This document was prepared solely for Peace River Manasota Regional Water Supply Authority in 

accordance with professional standards at the time the services were performed and in accordance 

with the contract between Peace River Manasota Regional Water Supply Authority and Brown and 

Caldwell dated June 21, 2022. This document is governed by the specific scope of work authorized by 

Peace River Manasota Regional Water Supply Authority; it is not intended to be relied upon by any 

other party except for regulatory authorities and funding agencies contemplated by the scope of work. 

We have relied on information or instructions provided by Peace River Manasota Regional Water 

Supply Authority and other parties and, unless otherwise expressly indicated, have made no 

independent investigation as to the validity, completeness, or accuracy of such information.  

This document sets forth the results of certain services performed by Brown and Caldwell with respect 

to the property or facilities described therein (the Property). Peace River Manasota Regional Water 

Supply Authority recognizes and acknowledges that these services were provided within various 

limitations, including budget and time constraints. These services were not designed or intended to 

determine the existence and nature of all possible environmental risks (which term shall include the 

presence or suspected or potential presence of any hazardous waste or hazardous substance, as 

defined under any applicable law or regulation, or any other actual or potential environmental 

problems or liabilities) affecting the Property. The nature of environmental risks is such that no amount 

of additional inspection and testing could determine as a matter of certainty that all environmental 

risks affecting the Property had been identified. Accordingly, THIS DOCUMENT DOES NOT PURPORT TO 

DESCRIBE ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY, NOR WILL ANY ADDITIONAL 

TESTING OR INSPECTION RECOMMENDED OR OTHERWISE REFERRED TO IN THIS DOCUMENT 

NECESSARILY IDENTIFY ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY.  

Further, Brown and Caldwell makes no warranties, express or implied, with respect to this document, 

except for those, if any, contained in the agreement pursuant to which the document was prepared. 

All data, drawings, documents, or information contained this report have been prepared exclusively for 

the person or entity to whom it was addressed and may not be relied upon by any other person or 

entity without the prior written consent of Brown and Caldwell unless otherwise provided by the 

Agreement pursuant to which these services were provided.
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Section 1 

Introduction 

The Peace River Manasota Regional Water Supply Authority (Authority) owns and operates the Peace 

River Facility (PRF) surface water treatment plant in southwest DeSoto County (located at 8998 SW 

County Rd 769 in Arcadia, FL). The PRF has a current finished water treatment capacity of 51 million 

gallons per day (MGD). Based on an analysis of projected future water demands, the Authority 

identified that a 24 MGD expansion of the PRF would be required to meet its finished water delivery 

obligations to its four member and single customer over the current planning horizon. The Authority 

retained Brown and Caldwell (BC) to conduct a treatment technology feasibility analysis, a treatment 

technology pilot study, and this Funding Bridging Document report that will support preparation of a 

Design Criteria Package (DCP) for the PRF expansion. This Bridging Document report and DCP were 

needed to meet the requirements of the Cooperative Funding Initiative (CFI) process as prescribed by 

the Southwest Florida Water Management District (SWFWMD). 

1.1 Project Scope 

1.1.1 Overall Project 

To meet SWFWMD documentation requirements and comply with its CFI application and approval 

process to receive grant funding for the capital costs, a DCP with sufficient detail, must be submitted 

on or before October 3, 2023, to maintain the current project schedule.  

This PRF 24 MGD Expansion Funding Bridging Documents have been developed concurrently with the 

technology pilot testing. The pilot testing is being performed to confirm and inform the finalization of 

the Funding Bridging Documents and support the technology selection that will be used as the basis 

of design for the DCP. The DCP will be developed in parallel with finalizing the Funding Bridging 

Documents.  

1.1.2 Funding Bridging Documents 

This document will address potential gaps between CFI Application requirements and the DCP. The 

intent of this document is a higher-level evaluation. The DCP will form the basis for a progressive 

design-build solicitation package. Schedule demands to meet CFI funding process deadline require 

that this document will present, analyze, and evaluate required items per the CFI Application 

instructions, independent of the final technology selection, and will streamline the DCP delivery 

schedule.  

The CFI Application requires the following general information:  

• Location description of the project with a map (Section 2) 

• Size of property (Section 2) 

• Owner of the project site (Section 2) 

• Demonstration of need (Section 2) 

• Base supply (Section 2) 

• Purpose of the project (Section 2) 

• Primary uses of the water (Section 2) 
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• The current level of project readiness (Section 2) 

• Identification of the water source and the quantity and quality (Section 2 and 4) 

• Level of permitting discussions already completed or in process (Section 9) 

• Description of proposed upgrades (Section 6) 

• Description of proposed project delivery method, schedule, and costs (Section 2, 7 and 10) 

• Cost information will include: 

o Project cost per funding year activities (Section 7) 

• Any consultant agreements to conduct project, if already selected and executed (Not applicable 

at this time) 

• Level of permitting discussions already completed or in process (Section 9) 

• Written statement from RWSA indicating that the project is not inconsistent with regional planning. 

(Appendix E) 

1.2 Review of Existing Information 

Pertinent PRF information, including record drawings, previous studies, and three years of process 

monitoring and monthly operating report data were reviewed in the preparation of this report. Existing 

information provided by the Authority and reviewed by BC includes: 

Record Drawings 

• Plant 1 Record Drawings 

• Peace River 1991 Facility Rebuild Project 

• 2011 Peace River Option Contract 3 Peace River Facility/ASR Expansion 

• 2016 Regional Expansion Program PRF Expansion Contract 2 WTP Expansion  

Previous Studies 

• 2020 Integrated Regional Water Supply Plan 

• 2020 Water Quality Master Plan 

• 2022 PRF Facility Capacity Optimization Study 

Process Data 

• Monthly Operating Reports (January 2017 – May 2022) 

• Monthly Process Workbooks (January 2017 – May 2022) 

• Individual Filter Turbidity Spreadsheets 

• Sludge Handling Information 

• Chemical Safety Data Sheets 

• Existing Chemical Cost Information 

Standards  

• Recommended Standards for Water Works, 2018 Edition (Ten State Standards) 

• Florida Administrative Code (FAC) Requirements  
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Section 2 

General Information 

This section presents the following CFI funding requirements: 

• The current facility location, size, and owner,  

• Facility's background,  

• Property description,  

• Project drivers,  

• A description of the project's primary uses of water and provides the purpose of the proposed 

project,  

• Base supply conditions,  

• Demonstration of need, and  

• The current level of project readiness.  

2.1 Property Description  

2.1.1 Facility Location 

The PRF is located southwest of DeSoto County at 8998 SW County Rd 769, Arcadia, FL and is shown 

in Figure 2-1.  

 

Figure 2-1. Aerial View of Peace River Facility  
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2.1.2 Property Size  

The PRF property consists of approximately 125 acres as shown in Figure 2-2. Currently, approximately 

60 acres are developed, and about 65 acres are undeveloped. The PRF expansion project is estimated 

to develop approximately 5 acres of the 65 undeveloped acres.  

 

Figure 2-2. Aerial of Peace River Facility Water Treatment Plant 

2.1.3 Owner of Project Site 

The Peace River Manasota Regional Water Supply Authority owns and operates the PRF.  The Authority 

is an independent special district formed under the Florida statue and is governed by a Governing 

Board and supported by a professional staff of approximately 52 operators, technicians, engineers, 

and scientists. The Authority is a regional water supplier comprising four (4) member counties formed 

through and Interlocal Agreement in 1991 and serves smaller cities and localities. Figure 2-3 shows 

the four member counties that include Charlotte, DeSoto, Manatee, and Sarasota, each with an 

elected representative. The City of North Port is a customer to the Authority with no Board 

representation.  
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Figure 2-3. Member Governments of the Peace River Manasota Regional Water Supply Authority 

2.1.4 Primary Users of Water 

The Authority provides drinking water to more than 1 million residents and visitors across the service 

area. In addition to its members and customers the Authority maintains connections to the City of 

Punta Gorda, and the Edgewood Water District.  

2.1.5 Purpose of Project 

This project was developed as part of an ongoing 5-year Capital Improvements Planning (CIP) process, 

where member and customer demand projections provided by these entities in accordance with the 

Master Water Supply Contract, as amended, which identified the need to expand finished water 

production by 24 MGD.  

2.1.6 Population and Population Projections 

Historic population estimates were obtained from the University of Florida’s Bureau of Economic and 

Business Research (BEBR) for the years of 1990-2020. BEBR was established in the 1970’s and 

provides useful population projections to support decision making and planning for local and state 

governments. Population projections were obtained from the Integrated Regional Water Supply 2020 

Update (Master Plan) utilizing data from 2020 to 2050. 

Table 2-1 lists the historical population by county from 1990-2020 along with annualized growth rates. 

Table 2-2 shows a summary of the BEBR low, medium, and high population projections for the member 

counties from April 1, 2022, to April 1, 2050. 
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Table 2-1. Historical Population Estimates 1990-2020 

Fiscal Year 
Charlotte County Desoto County Manatee County Sarasota County Total Region 

Population Population Population Population Population 

1990 110,975 23,865 211,707 277,776 624,323 

1995 128,896 27,820 235,729 299,108 691,553 

2000 141,627 32,209 264,002 325,961 763,799 

2005 153,274 33,364 303,729 364,650 855,017 

2010 159,978 34,862 322,833 379,448 897,121 

2015 167,141 34,777 349,334 392,090 943,342 

2020 186,847 33,976 399,710 434,006 1,054,539 

Time Interval Annualized Growth Rate 

1990 - 2020 2.3% 1.4% 3.0% 2.1% 2.4% 

2000 - 2020 1.6% 0.3% 2.6% 2.2% 2.1% 

2015 - 2020 2.4% -0.5% 2.9% 6.3% 3.9% 

 

Table 2-2. Regional Population Projections 2022-2050 

Current Estimates Projections, April 1 

April 1, 2022 Projection 2025 2030 2035 2040 2045 2050 

Charlotte County 

196,742 

Low 192,100 195,500 195,600 193,400 190,200 186,900 

Medium 206,600 220,900 232,100 241,000 248,700 256,000 

High 221,100 246,300 268,700 288,600 307,100 325,100 

Desoto County 

34,748 

Low 33,400 32,600 31,700 30,900 30,100 29,300 

Medium 35,100 35,600 35,900 36,200 36,500 36,700 

High 36,900 38,600 40,200 41,600 42,900 44,000 

Manatee County 

421,768 

Low 420,900 437,700 446,200 448,100 447,000 445,100 

Medium 447,800 486,300 517,300 541,600 562,300 581,800 

High 474,600 534,900 588,500 635,000 677,600 718,500 

Sarasota County 

452,378 

Low 444,300 451,100 452,300 449,400 444,400 438,800 

Medium 472,600 501,200 524,400 543,100 559,000 573,600 

High 501,000 551,300 596,500 636,800 673,600 708,400 

Total Region 

1,105,636 

Low 1,090,700 1,116,900 1,125,800 1,121,800 1,111,700 1,100,100 

Medium 1,162,100 1,244,000 1,309,700 1,361,900 1,406,500 1,448,100 

High 1,233,600 1,371,100 1,493,900 1,602,000 1,701,200 1,796,000 
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Figure 2-4 graphs the medium trendlines for the population projection from April 1, 2022, to April 1, 

2050, which is sourced from the Master Plan’s population projections. 

 

Figure 2-4. Population Projections by County for 2022 – 2050 

2.1.7 Water Source 

The PRF treats water from the Peace River, which originates in Polk County, flows through Winter 

Haven, and discharges to the Charlotte Harbor in Punta Gorda. The river is approximately 120 miles 

long and has a 2,000 square mile drainage basin. Water withdrawn from the river is directed to the 

6.0-billion-gallon Reservoir 2 then flows by gravity to the 0.5 billion gallon Reservoir 1 before being 

pumped to the PRF. 

2.1.8 Base Supply 

The base supply is required by SWFWMD FY 24 CFI Application Guidelines and used for PRF expansion 

sizing. The base supply is identified by the Authority and is the water supply made available upon the 

completion of the project. Water withdrawals from the Peace River are regulated under WUP No. 

20010240.010 (issued February 22, 2019) which authorizes the Authority to supply the region with 

an AAD quantity of up to 80 MGD reflecting a projected 29 MGD increase in treatment capacity under 

future conditions. This expansion project will increase the total facility capacity an additional 12 MGD 

ADD and 24 MGD MDD for a total facility ADD of 59 MGD. 

2.1.9 Regional Capacity Demands 

The Integrated Regional Water Supply 2020 Update (Master Plan) provided demand projection 

updates for the long-term water supply planning. Flow projection data is created directly from the 

member government estimates. Each year, each customer provides the Authority with seven (7) and 

twenty (20) year water demand projections. These projections serve as the Authority’s base water 

supply required. The seven (7) year projections contractually obligate the member/customer to 

purchase the amount projected. The twenty-year demand projections are used for the Authority’s 
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Capital Needs Assessment planning purposes. The Master Plan documented seven (7) methodologies 

to estimate a most probable range of demands, which estimated 2040 regional water supply average 

day demands (ADD) at 115 MGD and 185 MGD by 2070, which includes the Authority’s 17% reserve 

capacity standard.  

Table 2-3 from the Master Plan summarizes the total finished water capacity required to meet the 

“Most Probable Demand” projection that was identified in the Master Plan. Figure 2-5 shows the total 

finished capacity required for “Most Probable Demand Scenario”, including the 17% reserve capacity 

standard that was presented in the Master Plan.  

 

Table 2-3. Total Finished Regional Capacity Required for Most Probable Demands 

Fiscal Year 
Projected Demand (ADD) 17% Reserve Capacity Standard 

Total Finished Capacity 

Required (ADD) 

MGD MGD MGD 

2020 71.83 11.92 83.75 

2025 77.76 12.91 90.67 

2030 84.19 13.97 96.16 

2035 91.14 15.13 106.27 

2040 98.67 16.38  115.05 

2045 106.82 17.73 124.55 

2050 115.64 19.20 134.84 

2055 125.19 20.78 145.97 

2060 135.54 22.50 158.04 

2065 146.73 24.36 171.09 

2070 158.85 26.37 185.22 

Time Interval Total Increase 

2020-2040 26.84 4.46 31.29 

2020-2070 87.02 14.45 101.47 
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Figure 2-5. Total Finished Capacity Required for 2020 - 2070 

2.1.10  Demonstration of Need  

The Ardurra Group, Inc. (Ardurra) recently completed a PRF capacity optimization study for various 

treatment configuration options. The intent of the study was to evaluate potential treatment expansion 

options to yield sufficient capacity to meet the future regional water demands. The top-ranked option 

involved a stand-alone treatment plant which would run concurrently with the existing process trains 

(i.e., Plants 1 – 4). The option included inclined plate settlers, ultrafiltration (UF) membranes and 

granular media filters as options for the facility expansion (Ardurra, May 2022). The recommended 

option is discussed in the following sections, and its selection was based on providing adequate 

capacity, with the ability to quickly adjust finished water production rates, available land area and 

staffing considerations at the lowest capital cost. 

2.1.11 Project Description 

The intent of the Funding Bridging Documents is to analyze different alternatives for the PRF 
expansion using capital costs, operational costs, life-cycle considerations, as well as non-cost factors 
that are further informed by results from and expanded treatment technology evaluation and pilot 
testing results.  

The following improvements were evaluated to facilitate the 24 MGD (max day) expansion: 

• High-rate inclined plate settlers followed by UF membrane filtration 

• New chemical feed systems for: 

– 48% Alum – three (3) pumps (150 gallons per hour [gph] each) with eight (8) 20,000-

gallon storage tanks 

– 50% Caustic (sodium hydroxide) – eight (8) pumps (60 gph each) with two (2) 15,000-

gallon storage tanks 
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– 12.5% Sodium Hypochlorite – six (6) pumps (100 gph each) with two (2) 20,000-gallon 

storage tanks 

– 19% Ammonium Hydroxide – three (3) pumps (20 gph each) with one (1) 7,500-gallon 

storage tank 

– Polymer (Liquid Stream) – six (6) pumps (200 gph each) with two dry mix polymer systems 

– 90% Powdered Activated Carbon (PAC) – three (3) pumps (200 gph each) with one (1) 

115,000-gallon storage tank 

– Polymer (Dewatering) – one pump with one liquid emulsion polymer system 

• One gravity thickener – 60-foot diameter circular tank 

• Two (2) progressing cavity (PC) or double diaphragm (DD) thickened sludge pumps (130 gpm @ 

76 feet TDH each) 

• One (1) belt filter press – no new building is proposed 

• One (1) sludge cake transfer PC pump (15 gpm @ 50 feet TDH) 

• Recycle pump station (duplex configuration) submersible pumps (311 gpm @ 50 feet TDH each) 

• New high service finished water pump station – 4 pumps at 7.65 MGD each (3 duty – 1 standby) 

The DCP will be developed following this report to provide information needed for a progressive 
design-build solicitation.  

2.1.12  Project Level Readiness 

Currently, a pilot study is being performed concurrently with the development of the Funding Bridging 

Documents. Both are anticipated to be finalized in July 2023. The DCP is anticipated to be completed 

in August for third-party review (TPR) and submitted for the CFI application process in October 2023. 

Refer to Figure 2-6 for the overall estimated project timeline.  

 

Figure 2-6. Peace River Facility Expansion Project Schedule  
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Section 3 

Existing Facilities 

The PRF is a conventional treatment plant that treats reservoir water supplied from the Peace River. 

The facility currently has a maximum rated capacity of 51 MGD and currently supplies on average 29.7 

million gallons daily. The following sections provide a description of each of the four existing plants 

that comprise the PRF. 

3.1 History of the Facilities 

The PRF is a water treatment plant located in Arcadia, FL, that treats water from the Peace River for 

use as potable drinking water. Plant 1 was constructed in the late 1970s, with several subsequent 

expansions over the years. 

Plants 1, 3, and 4 utilize solids contact units (SCU) for primary treatment, while Plant 2 uses 

conventional rapid mix, flocculation, and sedimentation unit processes. All plants use the following 

treatment processes: 

• Powdered activated carbon (PAC) for taste and odor control 

• Aluminum sulfate (alum) coagulation and polymer flocculation for color, dissolved organics, and 

solids removal 

• Sedimentation  

• Primary disinfection with chlorine and residual disinfection with ammonium hydroxide  

• Filtration 

• pH stabilization with caustic addition 

While all plants implement the same basic physical treatment processes, they differ in their 

configurations. The following subsections provide detailed descriptions of each of the existing plants 

and the historical plant flows. 

3.1.1 Plant Descriptions 

3.1.1.1 Plant 1 

Plant 1 was originally constructed with a rated capacity of 12 MGD and consists of two (2) PAC 

contact tanks that operate in series, a flow distribution box, two (2) SCUs, two (2) chlorine 

contact chambers, and six (6) dual media filters. Plant 1 underwent rehabilitation and a 

rerating to a capacity of 15 MGD in 2015. 

3.1.1.2 Plant 2 

With a capacity of 12 MGD, Plant 2 was constructed in 2001 and remains rated for its initial 

capacity. The plant employs two (2) PAC contact tanks, two (2) rapid mix basins, sixteen (16) 

flocculation basins, four (4) sedimentation basins, two (2) chlorine contact chambers, and six 

(6) dual-media filters. Plants 1 and 2 share a common set of PAC contactors. 

3.1.1.3 Plant 3 and Plant 4 

The latest additions to the treatment plant are Plants 3 and 4, each rated at a capacity of 12 

MGD. Plant 3 was constructed in 2009 and retains its initial capacity rating, 12 MGD. Plant 3 
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comprises two (2) PAC contact tanks operating in series, a rapid mix chamber, two (2) SCUs, a 

chlorine contact chamber, seven (7) dual media filters, and a transfer pump station. Plant 3 

also was constructed with a common wall shared with Plant 4. Plant 4 was constructed 

simultaneously with Plant 3 and features an identical design and capacity. Plants 3 and 4 also 

share a common set of PAC contactors. 

3.1.2 Plant Capacity 

BC reviewed 5 years of monthly operating reports (MORs) to document the historical plant 

flows. Table 3-1 summarizes the overall flow statistics for the existing facility. The current 

annual average daily flow is 29.7 MGD, with a maximum day flow of 41.9 MGD, which occurred 

November 4, 2019, current rated maximum flow for the facility is 51.0 MGD. 

Table 3-1. Water Treatment Plant Capacity 

Average plant finished flow rate, MGD 29.7 

Maximum plant finished flow rate, MGD 41.9 (2019) 

Highest monthly average plant flow, MGD 37.6 (2020) 

Current Rated Maximum Capacity, MGD 51.0  

Future Plant Maximum Capacity, MGD 75.0  

Additional Needed Average Flow, MGD 12.0  

Table 3-2 shows a summary by month of the average and maximum flows. Flows tend to be 

the highest flows in September through December and March through April. 

Table 3-2. Historical Plant Flows by Month 

Month Average Flow (MGD) Maximum Flow (MGD) 

January 28.6 33.0 

February 29.5 35.7 

March 31.9 41.3 

April 31.0 40.4 

May 29.4 37.8 

June 26.7 34.4 

July 26.6 33.9 

August 29.0 34.8 

September 29.3 40.4 

October 34.2 41.7 

November 30.9 42.0 

December 29.1 41.7 

Today, the Peace River Facility has a rated capacity of 51 MGD, however, given the aging infrastructure 

and the increasing demand for water, it is necessary to evaluate the existing system to identify areas 

for optimization and improvement. The existing plant was evaluated to identify areas for process or 

hydraulic optimization using available information such as record drawings, previous studies and three 

years of process monitoring and MOR data to establish a benchmark for the existing treatment process 

operation and performance characteristics. 
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Later sections of this report present preliminary findings from the data review and analysis, which 

summarize potential hydraulic and process deficiencies and bottlenecks identified in the existing 

system. A list of alternatives was evaluated along with pertinent design considerations for the 

subsequent assessment as outlined in Section 6. 
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Section 4 

Water Quality and Treatment Goals 

4.1 Historical Water Quality Data 

The PRF withdraws surface water from the Peace River and pumps raw water to the 6-billion-gallon 

Reservoir 2. Water flows by gravity to the 0.5-billion-gallon Reservoir 1 and is pumped to the PRF for 

treatment. Additionally, the Authority operates a 6.5 billion gallon ASR system to store fully treated 

PRF water. 

BC reviewed five (5) years of monthly operating reports (MORs), daily tracking spreadsheets, and 

SCADA data to assess the river, reservoir and settled historical and current water quality to evaluate 

the suitability of various treatment technologies presented in Section 5 – Potential Treatment 

Technologies of this report. The below subsections describe the statistical water quality and treatment 

goals. Additional water quality data is detailed in Appendix A. The tables and data presented below 

serve as an overall water quality summary. 

4.1.1 Peace River Water Quality  

Table 4-1 includes a summary of the existing raw water quality parameters as measured at the river. 

Data is summarized based on the maximum, average, minimum, 95th and 5th percentiles. 

 

Table 4-1. Overview of Historical River Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 9.0 38.0 71.8 103.0 146.0 

Color (color units) 0.9 56.0 139.6 281.0 760.0 

Total Hardness (mg/L) 34.0 76.6 157.2 246.0 1,264.0 

pH 6.2 6.9 7.6 8.1 8.9 

Temperature (deg. C) 2.0 19.0 24.9 29.0 77.0 

Turbidity (NTU) 1.2 2.5 5.1 9.2 20.3 

Iron (mg/L) 0.04 - 0.09 - 0.14 

Manganese (mg/L) 0.01 - 4.4 - 14.0 
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4.1.2 Reservoir 1 Water Quality 

Table 4-2 includes a summary of the existing raw water quality totals as measured at the Authority 

Reservoir 1. Data is summarized based on the maximum, average, minimum, 95th and 5th percentiles. 

 

Table 4-2. Overview of Historical Reservoir Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 38.0 46.0 61.4 75.0 96.0 

Color (color units) 18.0 44.0 80.6 130.0 203.0 

Total Hardness (mg/L) 64.0 90.6 121.7 160.0 257.0 

MIB (ng/L) 0.0 0.0 10.7 59.1 169.0 

Geosmin (ng/L) 0.0 0.0 40.8 199.9 1,300 

pH 7.0 7.3 7.7 8.0 8.6 

Temperature (deg. C) 17.0 20.0 25.4 30.0 32.0 

Turbidity (NTU) 1.0 2.0 3.5 5.6 15.0 

TDS (mg/L) 145.5 186.0 233.1 308.0 399.2 

4.1.3 Settled Water Quality  

Table 4-3 includes a summary of the existing settled water quality data from the solids contact 

clarifiers based on the maximum, average, minimum, 95th and 5th percentiles. 

 

Table 4-3. Overview of Historical Settled Water Quality  

Parameter Minimum 5th Percentile Average 95th Percentile Maximum 

Alkalinity Total (mg/L) 0.0 8.0 11.9 16.0 56.0 

Color (color units) 0.0 3.0 4.1 6.0 36.0 

Total Hardness (mg/L) 0.0 92.0 119.8 158.0 237.0 

pH 5.27 5.57 5.76 5.94 6.78 

Temperature (deg. C) 0.0 19.0 24.8 29.0 32.0 

Turbidity (NTU) 0.0 0.3 0.6 1.0 3.2 

TDS (mg/L) 169.6 223.6 266.3 331.8 380.1 

4.2 Treatment Requirements 

4.2.1 Taste and Odor 

Taste and odor parameters are typically more aesthetic in nature rather than of a public health concern 

often impacted by 2-Methylisoborneol (MIB) and geosmin, which are produced by certain types of algae 

present in the Authority’s above-ground raw water reservoirs. These are naturally occurring compounds 

that are not harmful in drinking water, but can produce an undesirable musty, earthy smell and taste 

that can cause aesthetic water quality concerns. The seasonally influenced events significantly impact 

the magnitude of MIB and geosmin. The seasonal trends most often occur during summer months 

coinciding with the start of the rainy season. Figure 4-1 shows the historical geosmin concentrations 
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and corresponding PAC dosages to control these compounds. The blue shaded regions in the figure 

indicate these seasonal trends of increased magnitude of these parameters.  

 

Figure 4-1. Geosmin Concentrations and Corresponding PAC Dosages for 2017 - 2022  

Figure 4-2 shows the historical MIB and PAC dosing of the reservoirs and raw water, which shows 

similar trends to the geosmin. The PAC dose ramps up with the geosmin and MIB trend, which is 

effective treatment for both geosmin and MIB. There is a clear seasonality trend present as shown 

with the blue shaded regions in the figure, with slightly higher levels of geosmin and MIB in the 

reservoir, when compared to the plant influent. The PAC dosing significantly increases seasonally from 

8.0 mg/L – 45.0 mg/L as a result.  

 

Figure 4-2. MIB Concentrations and Corresponding PAC Dosages for 2017 - 2022 

4.2.2 Algae Challenges 

MIB and geosmin have been a persistent water quality challenge and algal blooms within the reservoir 

system are also experienced. The Authority doses copper sulfate into the Reservoir 2 open channel to 

Reservoir 1, as well as spot treatments in both reservoirs using watercraft to reduce algae 

concentrations reaching the PRF. The Authority is currently characterizing the algae species present 

to establish a baseline understanding of the reservoir water quality and algal ecology, with the 

intention to enhance the algal control strategy. Such improvements could result in significant chemical 
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and PAC cost savings, improved overall water quality, and reduced maintenance and operational 

efforts. 

4.2.3 Organics and DBP Precursors 

Under the EPA’s Stage 1 and 2 Disinfectants and Disinfection Byproducts Rule, systems that use 

conventional filtration treatment are required to remove specific percentages of organic materials 

measured as total organic carbon (TOC). Table 4-4 shows the removal requirements based on alkalinity 

and corresponding TOC concentrations in the source water (shown further below). Based on the 

reservoir alkalinity and TOC levels, the proposed PRF expansion must provide at least 50% TOC 

removal. However, the Authority has established a goal of 70% removal for TOC for the PRF expansion.  

Table 4-4. TOC Removal Requirements  

Source Water TOC (mg/L) 
Source Water Alkalinity (mg/L as CaCO3) 

0-60 >60-120 >120 

>2.0-4.0 35% 25% 15% 

>4.0-8.0 45% 35% 25% 

>8.0 50% 40% 30% 

Figure 4-3 shows the historical total raw water alkalinity concentrations in the reservoir system. The 

alkalinity ranges between 48.0 – 76.0 mg/L 

 

Figure 4-3. Reservoir Alkalinity Concentrations for 2017 - 2022 

Figure 4-4 shows the historical raw water TOC levels in the reservoir which are high and fluctuate 

around 11.3 – 18.6 mg/L with no apparent correlation with high taste and odor events or seasonality 

to the trend. 
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Figure 4-4. Reservoir System TOC Concentrations for 2017 - 2022 

4.2.4 Turbidity  

Figure 4-5 shows the historical settled water turbidity. The settled water is consistently below 1 NTU, 

and frequently below 0.5 NTU. January through March have shown some consistent periods with 

higher numbers, which could be due to cooler temperatures. 

 

Figure 4-5. Settled Turbidity Concentrations for 2017 - 2022 

4.2.5 Color 

Figure 4-6 shows the historical color levels in the reservoir. The color ranges between 40 - 120 color 

units (CU). There is a clear seasonal trend aligned with the dry season (opposite of the geosmin and 

MIB trend). 
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Figure 4-6. Reservoir System Color Concentrations for 2017 - 2022 

4.2.6 Water Quality Objectives 

The proposed water quality objects established for the Peace River Facility expansion are as follows: 

• TOC Removal = greater than 70% removal raw to finished 

• Turbidity 

• Settled = less than 1.0 NTU 

• Finished = less than 0.1 NTU 

• Finished Color = less than 3.0 color units  

• Finished MIB = less than 9.0 ng/L  

• Finished Geosmin = less than 5.0 ng/L 

• Finished pH – 8.0 - 8.3 

• Finished Alkalinity – greater than 40 mg/L
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Section 5 

Potential Treatment Technologies 

This Section provides an overview of the various options initially considered. Options that were 

selected for further consideration and piloting became alternatives and are described further in 

Section 6 – Treatment Alternatives of this report. 

5.1 Authority Treatment Requirements 

After the historical data review, Brown and Caldwell facilitated a Treatment Technology Workshop with 

the Authority on September 14, 2022. Treatment performance objectives were identified, and a short-

list of potential treatment technologies was developed. Table 5-1 summarizes treatment performance 

objectives and the priority level required for the PRF expansion project. 

Table 5-1. Treatment Review Summary 

 Ability to Ramp 

Flow 
Particle Removal 

High Turbidity 

Events > 100 NTU  
TOC Removal Iron/Manganese 

Algae/Taste and 

Odor 

PRMRWSA 

Need 
High Moderate Low High Low Periodically High 

5.2 Methodology 

Potential treatment solutions for the PRF expansion focused on water quality goals, familiarity with 

technology, life cycle costs, the proprietary nature of the technology, and other key considerations 

identified by the Authority. The process enabled the project team to interact with subject matter experts 

who provide insight and facilitated the discussion with Authority stakeholders. This technique allows 

an inclusive a comprehensive survey of potential treatment technologies to best serve the Authority 

and its rate payers. The result was a shortlist of treatment technologies to pilot. 

5.3 Pretreatment 
Pretreatment refers to the processes used before the primary water treatment process. This can 
include chemical addition, flocculation, coagulation, sedimentation, and screening. The intent of 
pretreatment is to treat the raw water to protect and improve the performance of the downstream 
main water treatment process that can mitigate conditions such as adverse membrane fouling, 
reducing filter backwashing, and extend filtration equipment's overall service life. 

Figure 5-1 summarizes pretreatment technologies considered and compares general capabilities of 

the technologies with the Authority's needs. The first row states the priority of each design 

consideration or treatment goal. The subsequent rows indicate the different technologies considered 

and their ability to meet these design considerations. 
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Figure 5-1. Pretreatment Process Technologies Evaluated
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5.4 Filtration 

The primary goal of filtration is to remove particles and bacteria by passing water through a porous 

media. Filtration is typically achieved through multimedia granular filtration (e.g., sand, anthracite, 

gravel, etc.) or with membrane filtration systems. 

Figure 5-2 summarizes the filtration technologies considered for the application and compares the 

general capabilities of the technologies with the Authority's needs. The first row states the priority of 

each design consideration or treatment removal goal. The subsequent rows indicate the different 

technologies considered and their ability to meet these design considerations. 
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Figure 5-2. Filtration Process Treatment Technologies Evaluated 
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5.5 Taste and Odor Control 

Taste and odor treatment is required to provide water quality that meets the level of service expected 

by customers. The Authority currently uses powder activated carbon to meet the taste and odor control 

requirements. 

Figure 5-3 summarizes the taste and odor treatment technologies considered for the application and 

compares the general capabilities of the technologies with the Authority's needs. The first row states 

the priority of each design consideration or treatment removal goal. The subsequent rows indicate the 

different technologies considered and their ability to meet these design considerations. 
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Figure 5-3. Taste and Odor Control Process Technologies Evaluated 
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5.6 Summary 

Table 5-2 shows the technologies that were considered a potential fit for the PRF expansion. These 

technologies were either piloted to determine performance or technologies the Authority currently 

utilizes, from which performance can be predicted from historical operating data. 

Table 5-2. Potential Treatment Technology Summary 

Pretreatment Filtration Taste & Odor 

Inclined Plate Settlers 

Solids Contact Clarifiers 

Membranes 

Granular Media Filters 

PAC 

GAC 
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Section 6 

Treatment Alternatives 

Selection of four (4) alternatives for the facility expansion occurred based on the evaluations discussed 

in Section 5 – Potential Treatment Technologies. This section describes the four (4) alternative 

treatment trains based on hydraulic modeling, preliminary sizing, proposed PRF modifications 

required, and details the advantages, disadvantages, and challenges of each of these Alternatives. 

Note that these Alternatives were either piloted or the Authority currently utilizes them, and 

performance could be predicted from historical data or data obtained from piloting. 

6.1 Common Elements 

Several alternatives included the same elements. This section discusses significant assumptions 

and/or processes that were used for all the alternative evaluations. 

6.1.1 Raw Water Feed 

Currently, the Authority has begun design work for two (2) other significant regional projects at their 

facilities occurring in parallel with the PRF expansion. The PR3 Program consists of a third off-stream 

reservoir and a new river intake pump station. These systems will also serve to support the PRF 

expansion project which will provide expanded raw water pumping and storage capacity associated 

with the expanded treatment train.  During development of PRF expansion cost estimates, no separate 

cost considerations were made for raw water pump stations, and it is assumed that a minimal amount 

of yard piping will be needed for the expansion. The flow split to the proposed Plant 5 from the existing 

48-inch diameter raw water header from Reservoir 1 is assumed to be accomplished with a flow meter 

and flow control valve. This assumption will be further developed in the DCP. 

6.1.2 Rapid Mix 

Both the solids contact clarifier and the inclined plate settler require rapid mixing for the alum. The 

rapid mixing, for this report, assumes two (2) concrete tanks with weir splits from the coagulated water 

channel to flocculation trains. This configuration provides redundancy, but there may be more cost-

effective solutions that will be further developed in the DCP. 

6.1.3 Chemical Storage 

Each alternative utilizes and stores alum, caustic, polymer, sodium hypochlorite, and ammonium 

hydroxide. It was assumed that these chemicals would be housed within a chemical building, 

separated by internal walls and that include secondary containment. The Authority currently utilizes 

individual flow meters instead of day tanks for controlling and monitoring daily volumes of chemical 

usage. The DCP will further evaluate whether expanding existing buildings is feasible to minimize the 

number of different delivery locations for chemical vendors. The chemical skid, pumps, and control 

configurations considered will mirror current configurations due to familiarity and practicality. Note 

that for the membrane technology evaluated, additional chemical systems would be required for 

cleaning, which could potentially include calcium thiosulfate or sodium bisulfite, sulfuric acid and citric 

acid. These systems are specific to the membrane technology. 
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6.1.4 Recycle Pump Station 

The recycle pump station sends backwash from Plants 1 – 4 back to the reservoirs. The existing recycle 

pump station consists of five (5) vertical turbine pumps (two (2) different sizes) configured in a single 

rectangular wet well. The wet well accepts flow from the gravity thickeners, drains from PAC contact 

tanks, residuals from solids contact clarifier, and backwash from the existing filters. Authority staff 

indicated that the current recycle pump station has limited capacity. The source of the capacity 

restriction is unknown, as available SCADA data shows only 2 pumps are currently operational.  For 

this document, it was assumed that a new the recycle pump station will be required for the new 

treatment train. The evaluation for capacity will be performed in the DCP. 

6.1.5 Finished Water Storage  

The previous report as prepared by Ardurra stated no additional finished storage tanks would be 

required. There are currently six (6) ground storage tanks with 12 million gallons of total storage 

capacity onsite. Florida Administrative Code (FAC) 62-555-320(19) refers to the required capacity of 

finished storage facilities, which requires 25% of the system’s maximum-day water demand storage 

capacity. However, FAC also states that a demonstration consistent with Section 10.6.3 in Water 

Distribution Handbook showing that the water system’s total useful finished-water storage capacity is 

sufficient for operational equalization could lower the requirement. Table 6-1 shows the Water 

Distribution Handbook’s requirement for equalization volume needed as a fraction of maximum daily 

demand. Since variable speed pumps are used for equalization, there are no statutory requirements 

for additional finished water storage at the treatment facility and the existing six (6) storage tanks 

provide sufficient capacity. 

 

Table 6-1. Equalization Storage Requirements 

Type of Operation 
Equalization Volume Needed as a fraction of 

Maximum daily Demand 

Constant Pumping 0.10-0.25 

Follow demand (constant speed) 0.05-0.15 

Off peak pumping 0.25-0.50 

Variable Speed Pumps 0 

6.1.6 Disinfection 

It was assumed that each alternative will have two (2) serpentine configured chlorine contact tank, 

consistent with Plants 1 – 4, utilizing sodium hypochlorite followed by ammonium hydroxide. The 

chlorine contact time (CT) will be further evaluated in the DCP to identify the sizing and configuration 

of a chlorine contact chamber. 

6.1.7 High Service Pump Station 

The previous study had indicated that a new high service pump station would be required. However, 

after discussion with the Authority, upsizing the existing pumps at the two (2) high service pump 

stations may be feasible and more cost effective. A detailed analysis is being completed to identify 

whether a pump upsizing option is feasible. For this report, it was conservatively assumed that a new 

high service pump station is required for the new treatment train. 
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6.1.8 Solids Handling 

The existing solids handling strategy directs solids from the solids contact clarifiers to a gravity 

thickener. The thickener underflow is then fed to two (2) belt filter presses, and then the cake is 

conveyed by transfer pumps to a distribution pile, where third-party haulers collect the residuals for 

proper off-site disposal. The previous report assumed that the solids handling treatment would be 

handled in a similar manner and required a new gravity thickener, transfer pumps, and belt filter 

presses. However, this evaluation indicated that the existing solids handling process experiences 

intermittent and problematic gravity blow downs that clogging and inconsistent flow. For this 

evaluation it was assumed that the solids handling upgrades would include a new 60-foot diameter 

gravity thickener, an additional sludge transfer pump, an additional cake transfer pump, and a belt 

filter press to be located in the existing filter press building. The DCP will further evaluate additional 

methods for solids handling. 

6.1.9 Electrical Feed Strategy  

As part of the PR3 Program the Authority will be developing a facility wide upgrade to the electrical 
feed strategy. While the PRF expansion will outline its specific electrical strategy and power 
requirements in the DCP, the overall facility-wide electrical strategy, including total load analysis and 
the placement of new utility services, is being developed separately by the PR3 design engineer. 
General allowances percent of total construction costs are provided for cost estimation purposes, as 
well as an estimate for the new electrical building's anticipated footprint. 

The assumed electrical strategy includes a new utility distribution service. A 25 kilovolt (kV) utility 
service will supply power to a new medium voltage distribution switchgear, which will distribute power 
to the expansion facility. New unit substation transformers will be installed to step down the voltage 
from 23kV to 480 volt (V) and powered from the medium voltage switchgear. The power distribution 
will be set up in a Main -Tie -Main configuration, allowing downstream loads to be powered from a two-
unit substation for redundancy. The substations will supply power to a low voltage, 480V distribution 
switchgear.  

New 480V motor control centers will be installed to house motor starters and distribute power to 
process and auxiliary equipment. Each motor control center will also follow a Main -Tie -Main 
configuration. Dedicated feeders from the 480V low voltage switchgear will supply power to each end 
of the motor control centers. To ensure safety, a Kirk key interlock system will be implemented to 
prevent the closure of the tie circuit breaker when both main circuit breakers are closed and online. 
The motor control centers will house some starters for process equipment, supply power to distribution 
panelboards and step-down transformers to power other process and miscellaneous loads.  

Preliminary sizing for generators will be performed during DCP phase. Standby generators and the 
option of a separate Utility feed will be reviewed and discussed with the owner for backup power 
options. 

A new 480V paralleling switchgear is planned for connection from new 480V standby generators. 
Standby Power will be supplied to the low voltage switchgear via the paralleling from the generators.  

A new electrical building will be included in the design for this expansion. This building will house all 
the switchgears, motor control centers, and generators. Preliminary layout and sizing of equipment 
within the electrical building will be identified during DCP phase. Coordination with Florida Power & 
Light will also take place during this phase, to evaluate what electrical equipment will be provided by 
the electric company.  



Peace River Facility 24 MGD Expansion Funding Bridging Documents Section 6

 

 

6-4 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
Funding Bridging Documents_09.18.2023 

The PRF expansion’s electrical strategy includes the installation of new utility services, switchgears, 
transformers, motor control centers, panelboards, generators, and associated distribution equipment. 
The DCP will provide more specific details regarding the implementation of this strategy. 

6.2  Pretreatment Technologies 

6.2.1 Solids Contact Clarifiers 

Solids contact clarifiers are currently used at the PRF. The clarifiers are used to achieve reduce 

turbidity, color, and total organic carbon through a sedimentation process in circular tanks. Prior to 

entering the solids contact clarifier, water is conditioned with caustic and alum. Water enters through 

the bottom of the concrete tank, and up through the centerwell flocculator. Impellers are top deck 

mounted for flocculation before the water enters the flocculation zone, which is encapsulated by a 

large flocculation cone. As solids settle, a scraper arm located at the bottom of the tank directs solids 

to a central solids hopper, where they are conveyed to the gravity thickeners. Treated water exits 

through the radial launders. Water then is conveyed to the granular media filters. Figure 6-1 shows a 

typical section view of a solids contact clarifier.  

 

Figure 6-1. Typical Solids Contact Clarifier Diagram 

Source: Monroe Environmental 

The current facility achieves a settled turbidity frequently between 0.3 and 0.5 NTU and color between 

5 and 7 CU. Authority staff is satisfied with the performance of the equipment. However, the ability to 

quickly either reduce or increase process flow rates has been difficult with respect to acceptable 

settled water quality. Design of solids contact clarifiers is focused on detention time required for 

settling to occur. 

6.2.2 Inclined Plate Settlers 

Inclined plate settlers are a series of parallel rectangular plates, spaced inches apart, all set at an 
angle to reduce settling time as compared to the conventional solids contact units. The opposite 

theory is used in plate settling when compared to solids contact clarifying, which is that settling 

depends on settling area rather than detention time. The net result is equivalent treatment 

performance in a smaller footprint. 

Prior to entering the plate settlers, water is conditioned with caustic and alum. Flow enters the basin 
through an inlet diffuser, which is designed to reduce velocities and allow the incoming flow to enter 
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the basin homogenously. Flow aligns with the feed channels located between the plate rows and 

travels through the feed channels and downward until it reaches the inlet orifices located at the 

bottom sides of the plate settlers. The flow then enters the inlet orifices and travels upward through 
the plate settlers at a further reduced velocity to ensure floc settles out. Since the plate settlers are 

all set at an incline of 45 to 55 degrees, the maximum distance a particle must settle is a few inches. 

Flow then exits the plate settlers by flowing through orifices located in the top tubes and discharged 

into the effluent troughs. The flow path to the plate settlers is shown in Figure 6-2 which depicts flow 

between the plates with clean water discharging to the troughs and sludge settling out. 

 

Figure 6-2. Flow Path to and Between Plate Settlers 

Source: Meurer Research Incorporated 

The advantage of utilizing a plate settler is that they achieve sedimentation in a compact footprint, 
which is a significant advantage due to space limitations at the PRF. The smaller footprint also 

yields cost savings with less concrete that is required to construct the tank. 

6.3  Filtration Technologies 

Filtration is a process used for removing particulate matter from water. Most surface water plants have 

some form of filtration to remove algae, sediment, organics, microorganisms, and other particulates. 

6.3.1 Granular Media Filters 

Granular media filters are currently operating at the PRF. This method utilizes dual media granular 

filters configured in rectangular tanks. A common configuration is shown in Figure 6-3. Water enters 

above the media and is forced downward through the media, which filters the water, to the 

underdrains. The particles are typically removed in the top part of the media bed. The water level is 

typically maintained several feet above the media, which controls the head and the filtration rate. The 

head is controlled by valves upstream or downstream of the filters. Granular filters operate in two 

modes, either filtration or backwash. The backwash cycle conveys water in the opposite direction 

(upward), to expand the media bed and remove collected particles. 
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Figure 6-3. Typical Granular Media Filter Diagram 

Source: Leopold Filtration Equipment 

 

Depending on filter system design and operation, turbidity spikes can occur with granular filter media 

following backwashing. Granular media filters will also have a larger footprint than membrane 

systems. PRF staff have indicated that aeration and chlorine (chlorine is fed upstream of the filters) 

have led to corrosion issues with the current configuration. A supplemental backwash and adding 
additional ladders could be an improvement when compared to current configurations. The 

underdrain system in the current granular media filters has also been problematic.  

6.3.2 Membranes 

Membrane filtration typically consists of a single layer of material such as woven fibers, ceramics, 

polymeric or metallic materials. Water passes through the layer, removing a significant portion of 

suspended solids. Membranes are classified by the size of particle they can filter out. Two membrane 

filters are discussed below and are being piloted. However, the intent of the pilot study that is being 

performed is technology validation, not specific selection. The membranes described below are 

considered the same alternative for this document. 

6.3.2.1 Polymeric Membranes 

Low-pressure polymeric membranes are the more common membrane filtration technology used in 

reuse and drinking water treatment plants in the United States. There are several manufacturers that 

offer polymeric membranes and several types of these membranes. The more common type is hollow 

fiber that filters water in either an out-in or in-out filtration path. Fibers are commonly manufactured 

of polyvinylidene fluoride (PVDF) and polyether sulfone (PES). Hollow fibers are contained in modules 

or cassettes that are grouped together to form a unit. The membrane filtration system is typically made 

of several units. Polymeric membrane filtration systems can also vary in filtration driving force and be 

either pressurized (higher pressure) or submerged (low-pressure). 

The polymeric membrane system considered and piloted was a submerged low-pressure system. The 

membranes consist of cassettes, which are thousands of horizontally oriented hollow fibers (enclosed 

by shrouds) mounted between two vertical plastic headers. Pretreated water flows by gravity in the 

membrane tank. A permeate pump draws water through the out-in membrane hollow fiber via vacuum. 
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Figure 6-4 shows the process in which water enters the membrane. The hydraulic level of the tank is 

maintained at a typical steady state where the influent pretreated water flow rate matches the 

permeate flow rate. Permeate (filtrate) water backwashes are performed periodically to remove solids 

from the surface of the membranes and tank drains are performed to remove suspended solids from 

the tank. More detail regarding maintenance and recovery cleans are detailed in sections 6.4.1.3 and 

6.4.1.4. 

 

Figure 6-4. Typical Polymeric Membrane Cassette and Flow 

Source: Veolia Water Technologies 

6.3.2.2 Ceramic Membranes  

Low-pressure ceramic membranes currently have limited installations in the United States. The 

technology was developed in the European market but does offer some advantages over polymeric 

membranes, such as higher flux rates, smaller footprints, less stringent screening requirements, more 

cleaning alternatives, and longer useful life. The ceramic membrane considered and piloted was a 

submerged system. A silicon carbide plate with hollow tubes forms the ceramic membrane sheet. The 

tank consists of several membrane cassettes as shown in Figure 6-5. The configuration is like the 

polymeric in the sense that a tank is filled with pretreated water and a vacuum is applied to the internal 

side of the ceramic membrane, which pulls water through the membrane. Figure 6-5 shows the 

process in which water enters the membrane. The ceramic membrane filters out particles too large to 

pass through the pores. Similar backwashes and cleanings are required to the polymeric membrane. 

  

Figure 6-5. Typical Ceramic Membrane Cassette and Flow 

Source: Ovivo Water Treatment 

6.3.2.3 Maintenance Clean (MC) 

Maintenance Cleans (MCs) are used to prolong the interval between more intensive Recovery Cleans 

(RCs) (described in the next section) by managing solids accumulation and membrane fouling. 

Maintenance cleaning frequency may vary from once a day to once a week based on feed water quality. 

Sodium hypochlorite is used to remove organic fouling, and citric acid maintenance cleans remove 

inorganic fouling. Maintenance cleans are typically not heated. This short duration cleaning event 
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typically requires approximately 40 minutes to complete and consists of soaking the membranes in a 

chemical solution following a backwash. 

The cleaning procedure begins with the transfer of permeate stored in the CIP tank to the membrane 

tank using the CIP pump while injecting chemical in-line to prepare the cleaning solution in the 

membrane tank. Once the membrane tank is filled with the chemical solution, the membranes are 

allowed to soak for a period of 15 minutes. After the soak, the membranes are backwashed using 

permeate water. The chemical solution is then transferred back to the CIP tank. Additional flushing of 

the membrane tank and piping is also performed, with the flush water being pumped by the CIP pump 

to the CIP tank. The chemical cleaning waste in the CIP tank can then be neutralized and disposed of. 

6.3.2.4 Recovery Clean (RC) 

Recovery cleans are an intensive method for cleaning the membranes and are performed according 

to the design schedule which is typically once every 30 days per chemical. A recovery clean typically 

requires approximately 6 hours to complete. It consists of an alternation of circulation and soak cycles 

in a heated chemical solution and ends with a backwash that flushes the chemical solution from the 

membrane. These cleans are different from maintenance cleans, as they consist of longer soaking 

periods, use circulation and permeation, use hot water, and are performed at higher chemical 

concentrations and higher pH. Two (2) separate chemicals are used in two (2) different soaks; sodium 

hypochlorite, to remove organic fouling, and citric acid, to remove inorganic fouling. 

6.4  Taste and Odor Technologies 

Source water can contain taste and odor from dissolved substances. These are typically considered 

aesthetic characteristics because they do not pose a threat to public health. However, taste and odor 

are a very important aspect to the level of service and directly linked to complaints. The causes can 

be linked to but are not limited to chemicals caused by algae, lack of oxygen, salinity, and sulfides. 

The Authority has specific challenges surrounding MIB and Geosmin, which are caused by algae in the 

wet season. 

6.4.1 Powdered Activated Carbon 

PAC is a type of carbon that can be used seasonally to treat taste and odor. PAC is injected into the 

raw water stream and conveyed to a settling tank. The dissolved substance within the raw water is 

indiscriminately absorbed into the carbon, meaning, other compounds are removed from the water at 

the same time. PAC is typically more convenient to employ than GAC due to lower capital costs. 

However, PAC typically has a higher operational cost because PAC is not regenerated or reused. 

6.4.2 Granular Activated Carbon 

Granular activated carbon (GAC) is a common method used in drinking water treatment to remove 

impurities and contaminants from water. GAC is a form of activated carbon that is made up of small 

granules, which have a very large surface area and are highly porous. This allows GAC to trap and 

remove a wide range of contaminants, including organic compounds, chlorine and volatile solids. GAC 

is used in vessels called contacts. GAC is typically used in two main stages of the water treatment 

process: pre-treatment and post-treatment stages. Post-treatment GAC is typically near the end of 

treatment and water can be conveyed through pressurized vessels. Once the carbon is spent (no more 

absorption capacity), the carbon can be recycled and regenerated for future use. The plant would call 

a GAC supplier to replace the carbon with recycled carbon, which does have a requirement of 10% 

virgin carbon. The regenerated GAC is more cost-effective than PAC and has more absorption potential. 

There are also configurations that can effectively treat polyfluorinated substances (PFAS), which is a 
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newly regulated compound and topic of interest. Note that GAC can strip chlorine residual so chlorine 

will need to be added after water flows through the GAC contactors. 

6.5 Alternatives 

The following sections present the proposed treatment train alternatives, a master equipment list 

summarizing the equipment for each alternative is included in Appendix C. 

6.5.1 Alternative 1: PAC / Plate Settlers / Membranes 

Alternative 1 includes PAC contactors, plate settlers, fine screens, either polymeric or ceramic 

membranes (the specific type of membrane will be selected by the design-builder), chlorine contact 

chambers, transfer pumps, a high service pump station, a chemical building, 60-foot diameter gravity 

thickener, solids pumps and a belt filter press. 

In addition to the new components, the alternative also utilizes existing infrastructure. This includes 

the reservoir and river pumping stations, the recycle pump station and the finished ground storage 

pumps and existing high service pump stations. Figure 6-6 shows the process flow diagram for the 

alternative. 
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Figure 6-6. Alternative 1 Process Flow Diagram 

 

6.5.2 Alternative 2: PAC / Plate Settlers / Granular Media Filters 

Alternative 2 includes PAC contactors, plate settlers, dual media filters, chlorine contact chambers, 

transfer pumps, a high service pump station, a chemical building, 60-foot diameter gravity thickener, 

solids pumps and a belt filter press. 

The alternative will utilize existing infrastructure. This includes the reservoir and river pumping 

stations, the recycle pump station and the finished ground storage pumps and existing high service 

pump stations. Figure 6-7 shows the process flow diagram for the alternative. 
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Figure 6-7. Alternative 2 Process Flow Diagram 

 

6.5.3 Alternative 3: Plate Settlers / Membranes / GAC 

Alternative 3 includes plate settlers, either polymeric or ceramic membranes (the specific type of 

membrane will be selected by the design-builder), granular activated carbon vessels, chlorine contact 

chambers, transfer pumps, a high service pump station, a chemical building, 60-foot diameter gravity 

thickener, solids pumps and a belt filter press. 

The alternative will utilize existing infrastructure. This includes the reservoir and river pumping 

stations, the recycle pump station and the finished ground storage pumps and existing high service 

pump stations. Figure 6-8 shows the process flow diagram for the alternative. 
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Figure 6-8. Alternative 3 Process Flow Diagram 

 

6.5.4 Alternative 4: PAC / Solids Contact Clarifiers / Granular Media Filters  

Alternative 4 includes PAC contactors, solids contact clarifiers, granular media filters, chlorine contact 

chambers, transfer pumps, a high service pump station, a chemical building, 60-foot diameter gravity 

thickener, solids pumps and a belt filter press. 

The alternative will utilize existing infrastructure. This includes the reservoir and river pumping 

stations, the recycle pump station and the finished ground storage pumps and existing high service 

pump stations. Figure 6-9 shows the process flow diagram for the alternative. 
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Figure 6-9. Alternative 4 Process Flow Diagram 
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Section 7 

Economic Analysis 

This section includes discussion and quantification of financial, operational, and maintenance impacts 

associated with the alternatives. Cost summaries and a net present value (NPV) analysis were 

provided. 

7.1 Capital Improvement Summaries 

The opinion of probable construction cost (OPCC) includes line-item equipment costs for readily 

identifiable items, as well as fixed percentage markups for various cost items for general conditions, 

mechanical systems, startup, taxes, equipment installation, piping, building services, yard 

improvements, service utilities, electrical, and instrumentation and controls. These estimates were 

prepared using quantity take-offs, vendor quotes and actual equipment pricing. Equipment pricing 

where quotes were unavailable was supplemented by BC’s historical cost database. 

Installation of purchased equipment and supply and installation of instrumentation and controls (I&C), 

electrical components, piping, yard improvements and service utility connections are included in the 

conceptual cost estimate as a percent markup applied to the purchased equipment delivered subtotal 

cost. The percent markup ranges are based on Peters et al. (2002) and are summed to the estimates 

total direct cost. Total indirect costs are based on percentage markups on the total direct cost for 

items such as Contractor’s Fee, Contractor’s General Conditions and Legal Fees. The project 

contingency is applied to the summation of total direct and indirect costs. Engineering and Supervision 

costs were estimated to be approximately 15%, consistent with other recent progressive design build 

(Section 10). 

7.1.1 Class of Estimate 

In accordance with the Association for the Advancement of Cost Engineering International (AACE) 

criteria, this is a Class 5 estimate, defined as a concept screening methodology. Typically, engineering 

is from 0 to 2 percent complete with several alternatives. Class 5 estimates are prepared with 

comparatively limited information that relies on assumptions such as geotechnical information and 

general building construction. Class 5 estimates rely on readily available information. 

Expected accuracy for Class 5 estimates typically range from -50 to +100 percent, depending on 

project complexity, appropriate reference information, and contingencies. 

7.1.2 Opinions of Probable Construction Costs 

The following sections summarize opinions of probable construction cost (OPCC) for each alternative 

to identify the relative capital cots. Table 7-1 serves as an estimated cost summary for the capital 

requirements of the Alternatives. 
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Table 7-1. Opinion of Probable Capital Construction Costs 

Alternative No. 1 2 3 4 

Project Description 

PAC 

Inclined Plate Settlers 

Membranes 

PAC 

Inclined Plate Settlers  

Granular Media Filters 

Inclined Plate Settlers 

Membranes 

GAC 

PAC 

Solids Contact Clarifiers 

Granular Media Filters 

Direct Costs Selected % Cost Selected % Cost Selected % Cost Selected % Cost 

Purchased Equipment Cost (PEC) - $15,500,000 - $13,000,000 - $22,700,000 - $14,900,000 

Freight 10% $400,000 10% $840,000 10% $340,000 10% $840,000 

Purchased Equipment Delivered 
(PEC-D) Subtotal 

$15,900,000 $13,840,000 $23,040,000 $15,740,000 

Purchased Equipment Installation 25% $4,000,000 25% $3,500,000 25% $5,800,000 25% $3,900,000 

Instrumentation and Controls (Installed) 15% $2,400,000 15% $2,100,000 15% $3,500,000 15% $2,400,000 

Piping (Installed) 30% $4,800,000 30% $4,200,000 30% $6,900,000 30% $4,700,000 

Electrical Systems (Installed) 35% $5,600,000 35% $4,800,000 35% $8,100,000 35% $5,500,000 

Yard Improvements 10% $1,600,000 10% $1,400,000 10% $2,300,000 10% $1,600,000 

Service Utilities (Installed) 40% $6,400,000 40% $5,500,000 40% $9,200,000 40% $6,300,000 

Raw Cost Subtotal $24,800,000 $21,500,000 $35,800,000 $24,400,000 

Contractor Packages - $2,400,000 - $2,400,000 - $2,400,000 - $2,400,000 

Buildings (Concrete) - $23,700,000 - $26,000,000 - $23,700,000 - $29,200,000 

Buildings (including systems) 3% $300,000 3% $400,000 3% $300,000 3% $400,000 

Direct Cost Subtotal  $64,700,000 $61,700,000 $82,800,000 $69,700,000 

Indirect Costs Selected % Cost Selected % Cost Selected % Cost Selected % Cost 

Engineering and Supervision 15% $9,700,000 15% $9,300,000 15% $12,400,000 15% $10,400,000 

Sales Tax 8% $2,400,000 8% $2,300,000 8% $3,100,000 8% $2,600,000 

Contractor’s Fee 10% $6,500,000 10% $6,200,000 10% $8,300,000 10% $7,000,000 

Legal Expenses – Permits 3% $1,900,000 3% $1,900,000 3% $2,500,000 3% $2,100,000 

Indirect Subtotal $85,200,000 $81,100,000 109,100,000 91,700,000 

Construction Expenses – General Conditions 15% $12,800,000 15% $12,200,000 15% $16,400,000 15% $13,800,000 
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Table 7-1. Opinion of Probable Capital Construction Costs 

Fixed Capital Investment $98,000,000 $93,300,000  $125,500,000 $105,700,000 

Contingency  35% $34,300,000 35% $32,700,000 35% $43,900,000 35% $37,000,000 

Contingency Subtotal $132,300,000 $126,400,000 $169,400,000 $142,400,000 

Project Start (Construction Starts) 9/1/2025 9/1/2025 9/1/2025 9/1/2025 

Estimated Project Duration 39 months 39 months 39 months 39 months 

Estimated Project End 12/1/2028 12/1/2028 12/1/2028 12/1/2028 

½ Construction Period 20 months 20 months 20 months 20 months 

Time to Mid-Point 47 months 47 months 47 months 47 months 

Annual Escalation 5% $6,600,000 5% $6,300,000 5% $8,500,000 5% $7,100,000 

Escalation to Mid-Point 22% $28,600,000 22% $27,200,000 22% $36,600,000 22% $30,700,00 

Total Installed Cost (TIC) $160,900,000 $153,200,000 $206,000,000 $173,500,000 

Total Cost per Gallon (24 MGD max) 6.70 6.40 8.58 7.23 

Class 5 Estimate $80,500,000 $321,800,000 $76,600,000 $307,400,000 $103,000,000 $412,000,000 $86,600,000 $347,000,000 
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The anticipated cost per funding year for each alternative is summarized in Table 7-2 below.  

Table 7-2. Estimated Project Cost per Funding Year 

Alternative No. 1 2 3 4 

Project Description 

PAC 

Incline Plate Settlers 

Membranes 

PAC 

Incline Plate Settlers  

Granular Media Filters 

Incline Plate Settlers 

Membranes 

GAC 

PAC 

Solids Contact Clarifiers 

Granular Media Filters 

2025 $32,180,000 $30,740,000 $41,200,000 $34,700,000 

2026 $32,180,000 $30,740,000 $41,200,000 $34,700,000 

2027 $32,180,000 $30,740,000 $41,200,000 $34,700,000 

2028 $32,180,000 $30,740,000 $41,200,000 $34,700,000 

2029 $32,180,000 $30,740,000 $41,200,000 $34,700,000 

Total  $160,900,000 $153,700,000 $206,000,000 $173,500,000 

7.2 Estimated Annual Costs 

Estimated annual costs account for the yearly O&M. The costs assessed included the following: 

• Electricity 

• Water 

• Chemicals 

• Residual Disposal Costs 

• Maintenance 

• Staffing 

7.2.1 Electrical Cost 

A general equipment list was developed for each alternative and summarizes electrical horsepower 

demands for all equipment listed in (provided in Appendix D). Electrical costs were calculated by using 

connected horsepower, average loadings, and typical power factors of selected equipment. The 

previous year’s electrical bills were reviewed to identify the average cost of electricity using the 

Authority’s current rate of 8.1 cents/kWh. The electrical cost model was calibrated by normalizing the 

existing electrical loads into cost per million gallons produced. A 10% discount on the normalized value 

was provided for shared, baseline electrical requirements, and costs not included such as pumping 

from the reservoir or river to the expansion. This cost was applied to Alternative 4 for 12 MGD because 

Alternative 4 provides a baseline comparison to the existing plant operations and has similar 

equipment. The kW demand was identified from Alternative 4’s baseline cost, then applied to the 

connected horsepower to identify a reasonable duty load ratio for the other alternative equipment 

loadings for each alternative. 

7.2.2 Water Costs 

Water consumption rates for backwashing, polymer mixing, carrier fluids, and cleaning equipment was 

prepared. The cost was estimated using the operational data and budgeting information. The cost 

calculated and used for the life-cycle costs took the total annual costs (minus water costs) and divided 

by total annual water production. This unit treatment cost was multiplied by the estimated amount of 

water recycled per alternative. 
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7.2.3 Residual Disposal Costs 

The Authority provided sludge hauling data from June 2022 to February 2023. The data used to 

calculate the average sludge (tons) generated per treated MGD by correlating the water produced (as 

measured by the finished water flow meter) to the amount of residuals hauled in the corresponding 

period. The cost model assumed that the sludge production  would remain relatively similar, as the 

sludge produced would be an alum sludge and dosing requirements from the pilot have indicated 

similar chemical dosing ranges. The Authority currently pays $10.50/wet ton for sludge disposal. 

7.2.4 Chemical Costs 

The chemical costs were estimated by using fiscal year 2022’s annual budget allocation. Piloting 

verified that the amount of chemicals required for the pretreatment processes will remain consistent 

for polymer. However, aluminum sulfate showed approximately a 10% consumption reduction, which 

was applied to Alternatives 1 - 3. Section 7.2.4.1 shows the current chemical costs associated with 

each chemical. Membranes require additional chemicals for cleaning, Section 7.2.4.1. shows the 

costs associated with the additional chemicals. 

7.2.4.1 Current Chemicals 

Table 7-3 shows the chemicals that are currently used by the Authority. The intent for the PRF 

expansion is to utilize the same types of chemicals so additional chemical vendors will not be required. 

 

Table 7-3. Existing Chemical Costs 

Chemical Vendor Cost 

Coagulant Aid Polymer (Liquid Stream Polymer) KED Group, Inc. $1.939/pound 

Coagulant Aid Polymer (Dewatering Polymer) KED Group, Inc. $1.69/pound 

Sodium Hydroxide (50% Solution) Brenntag Mid-South $789.00/dry ton 

PAC Calgon Carbon $2,960/ton 

Sodium Hypochlorite (12.5% Strength) Allied Universal Corp.  $0.878/gallon 

Ammonium Hydroxide (19% Strength) Airgas Specialty Products $1.0975/gallon 

Aluminum Sulfate (48% Strength) C&S Chemicals $322.00/dry ton 

7.2.4.2 Additional Chemicals  

With the membrane options, there are three (3) new chemicals that would be required for cleaning. 

Vendors were contacted for pricing on these chemicals. Table 7-4 shows a summary of the additional 

chemicals required for the membranes. 

 

Table 7-4. Additional Chemical Costs 

Chemical Vendor Cost 

Sulfuric Acid (33% Strength) Chem-Stat Inc. $19.6/gallon 

Citric Acid (50% Strength) Hawkins Chemical $16.09/gallon 

Sodium Bisulfate (38% Strength) Chem-Stat Inc. $8.94/gallon 
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7.2.5 Staffing Requirements 

Full-time equivalents (FTEs) represent the number of full-time staff members required to operate each 

of the four alternatives. FTEs were estimated by using “The Northeast Guide for Estimating Staffing at 

Publicly and Privately-Owned Wastewater Treatment Plants”, which was prepared by the New England 

Interstate Water Pollution Control Commission. The document quantifies staff to operate and maintain 

wastewater treatment unit operations and processes. These estimates are a general guide. Since the 

PRF is a drinking water facility, it is noted that the guideline evaluates the general magnitude of staffing 

differences for differing unit operations and processes. Staffing levels must also comply with Federal, 

State, and Local regulations. FTEs were assumed to have an average unburdened hourly rate of $35. 

FAC 62-699.310 lists staffing and classification requirements for different types and sizes of drinking 

water treatment plants. Based on this, each alternative would require approximately equivalent 

staffing levels as are currently maintained at the PRF. 

It was determined that each alternative would require 2 additional FTEs to operate the expansion. 

There were fractional differences between alternatives, so each alternative was rounded up to the 

nearest whole number. 

7.2.6 Operational Cost Summary 

The following section serves as a summary of the operational costs and were evaluated for each 

alternative to identify the relative magnitude of cost required for operation. Table 7-5 serves as an 

estimated cost summary for the operational cost requirements for the Alternatives. 
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Table 7-5. Opinion of Probable Operational Expenses 

Alternative No. 1 2 3 4 

Project Description 

PAC 

Incline Plate Settlers 

Membranes 

PAC 

Incline Plate Settlers  

Granular Media Filters 

Incline Plate Settlers 

Membranes 

GAC 

PAC 

Solids Contact Clarifiers 

Granular Media Filters 

Electricity Value Cost Value Cost Value Cost Value Cost 

Electricity 0.08 $/kWh $720,000 0.08 $/kWh $680,000 0.08 $/kWh $720,000 0.08 $/kWh $690,000 

Electricity Subtotal $720,000 $680,000 $720,000 $690,000 

Chemicals Value Cost Value Cost Value Cost Value Cost 

Coagulant Aid Polymer (Liquid Stream) $1.939/pound $37,000 $1.939/pound $37,000 $1.939/pound $37,000 $1.939/pound $37,000 

Alum $322/dry ton $1,142,000 $322/dry ton $1,142,000 $322/dry ton $1,142,000 $322/dry ton $1,324,000 

Ammonium Hydroxide (19% Strength) $1.0975/gallon $74,000 $1.0975/gallon $74,000 $1.0975/gallon $74,000 $1.0975/gallon $74,000 

Sodium Hypochlorite (12.5% Strength) $0.878/gallon $369,000 $0.878/gallon $369,000 $0.878/gallon $369,000 $0.878/gallon $369,000 

Sodium Hydroxide (50% Solution) $789.00/dry ton $799,000 $789.00/dry ton $799,000 
$789.00/dry 

ton 
$799,000 

$789.00/dry 

ton 
$799,000 

Coagulant Aid Polymer (Dewatering Polymer) $1.69/pound $21,000 $1.69/pound $21,000 $1.69/pound $21,000 $1.69/pound $21,000 

Chemical Subtotal $2,442,000 $2,442,000 $2,442,000 $3,826,000 

CIP Chemicals Value Cost Value Cost Value Cost Value Cost 

Sodium Hypochlorite (12.5% Strength) $0.878/gallon $5,000 $0.878/gallon - $0.878/gallon $5,000 $0.878/gallon - 

Sodium Hydroxide (50% Solution) $789.00/dry ton $9,000 $789.00/dry ton - 
$789.00/dry 

ton 
$9,000 

$789.00/dry 

ton 
- 

Sulfuric Acid (33% Strength) $19.6/gallon $12,000 $19.6/gallon - $19.6/gallon $12,000 $19.6/gallon - 

Citric Acid (50% Strength) $16.09/gallon $43,000 $16.09/gallon - $16.09/gallon $43,000 $16.09/gallon - 

Sodium Bisulfate (38% Strength) $8.94/gallon $35,000 $8.94/gallon - $8.94/gallon $35,000 $8.94/gallon - 

CIP Chemical Subtotal  $104,000 - $104,000  

Carbon Value Cost Value Cost Value Cost Value Cost 

PAC $1.48/lb $1,641,000 $1.48/lb $1,641,000 $1.48/lb - $1.48/lb $1,641,000 

GAC $1.80/lb - $1.80/lb - $1.80/lb $1,832,000 $1.80/lb - 
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Table 7-5. Opinion of Probable Operational Expenses 

Carbon Subtotal $1,641,000 $1,641,000 $1,832,000 $1,641,000 

Residual Disposal Value Cost Value Cost Value Cost Value Cost 

Solids Cake Disposal $10.5/ton $83,000 $10.5/ton $83,000 $10.5/ton $83,000 $10.5/ton $83,000 

Residual Subtotal $83,000 $83,000 $83,000 $83,000 

Full Time Equivalents Value Cost Value Cost Value Cost Value Cost 

Full Time Equivalents (assume 2 FTEs) $35/hr $146,000 $35/hr $146,000 $35/hr $146,000 $35/hr $146,000 

FTE Subtotal $146,000 $146,000 $146,000 $146,000 

General Maintenance & 
Replacement 

Value Cost Value Cost Value Cost Value Cost 

General Equipment Maintenance  3% $465,000 3% $255,000 3% $501,000 3% $312,000 

Maintenance Subtotal $465,000 $255,000 $501,000 $312,000 

Water Use and Other Utilities Value Cost Value Cost Value Cost Value Cost 

Recycled water/backwash $/1000 gal $266,000 $/1000 gal $284,000 $/1000 gal $277,000 $/1000 gal $288,000 

Water Use and Other Utilities Subtotal $266,000 $284,000 $277,000 $288,000 

Operational Subtotal $6,050,000 $5,710,000 $6,290,000 $5,780,000 
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7.2.7 Net Present Value  

A Net Present Value (NPV) evaluation was used to compare alternatives and includes both estimated 

annualized and capital costs. Estimated costs were based on manufacturer provided budgetary 

estimates, estimated annual O&M costs, installation estimates developed by Brown and Caldwell’s 

cost estimating team, vendor pricing, historical and piloting dosing requirements, accounting data 

provided by the Authority, and assumptions made during the evaluation. NPV valuations were 

completed for the four alternatives. Table 7-6 provides a summary of the present value under the 

above-described options and provides a list of detailed assumptions used for the net present value 

analysis. 

 

Table 7-6. Net Present Value 

Alternative No. 1 2 3 4 

Project Description 

PAC 

Incline Plate Settlers 

Membranes 

PAC 

Incline Plate Settlers  

Granular Media Filters 

Incline Plate Settlers 

Membranes 

GAC 

PAC 

Solids Contact Clarifiers 

Granular Media Filters 

Capital Costs $160,900,000 $153,200,000 $206,000,000 $173,100,000 

Membrane Replacement (15-
year) 

$2,100,000 - $2,100,000 - 

Membrane Replacement (15-
year PW) 

$1,600,000 - $1,600,000 - 

Filter Replacement (12 year) - $615,000 - $615,000 

Media Replacement (12-year 
PW) 

- $500,000 - $500,000 

20-Year Future Rehabilitation 
Costs 

$13,900,000 $12,385,000 $20,600,000 $14,285,000 

Future Rehab (20-year 
PW) 

$9,400,000 $8,300,000 $13,900,000 $9,600,000 

Total 20-year PV $11,000,000 $8,800,000 $15,500,000 $10,100,000 

30-Year NPV Capital Costs $171,900,000 $162,000,000 $221,500,000 $183,200,000 

20-Year NPV of Rehab Costs $11,000,000 $8,800,000 $15,500,000 $10,100,000 

30-Year NPV of Annual Costs $118,600,000 $112,000,000 $123,300,000 $113,300,000 

NPV Total $290,500,000 $274,000,000 $344,800,000 $296,500,000 

Figure 7-1 provides a graphical summary of the net present values. 
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Figure 7-1. Net Present Value Summary 
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Section 8 

Alternative Analysis 

Alternative ranking factors that cannot be readily quantified also play a major role in the selection 

process. The subsequent paragraphs describe alternative ranking factors, methodology, and the final 

decision matrix regarding the “best-fit” proposed recommendation for PRF. 

8.1 Alternative Ranking Factors 

Alternative ranking factors are required to account for intangible qualities of each option. For the 

project's purpose, Brown and Caldwell met with the Authority to discuss alternative ranking factors 

including cost, ease of operations and maintenance, regulatory/future uncertainties, and experience 

and reputation. The following sections describe each category in relation to the analysis and decision 

matrix. 

8.1.1 Cost 

Alternative ranking based on project costs can be either 1) complete life cycle costs (e.g., power, 

chemicals, other consumables etc.); 2) initial capital costs; or 3) O&M costs. Typically, the two costs 

are combined into life-cycle costs. Total net present value was utilized for the purposes of score 

determination and was determined based on a 30-year net present value of both capital costs and 

annual operation and maintenance costs. 

8.1.2  Ease of Operations 

In the subsequent context, ease of operations will refer to the operational convenience associated 

with the alternatives. In general, operational ease accounts for the level of effort required during start-

up/shut-down, automation, cleanup, shift operations, convenience, required man-hours, adjustments 

required during operations, and general everyday operations. This also refers to consistency with 

current plant operations. Turndown within the expansion is a significant concern for the current staff. 

The evaluation also considered the technologies already implemented at the facility, such as solids 

contact clarifiers and granular media filters, as well as the potential need to train operators on more 

advanced technologies not currently in use, such as membranes. 

8.1.3  Ease of Maintenance 

Maintenance is accounted for in the life-cycle cost valuation through estimated costs for planned and 

unplanned maintenance, as well as a parts allocation. The valuation does not account for the 

inconvenience, duration, or frequency of planned or unplanned maintenance activities, which is an 

intangible quality that the ease of maintenance looks to quantify. The ease of maintenance also 

considers having to stock parts with different configurations for the same treatment purpose (i.e., 

having both granular media filters [existing] and membranes within the facility and having to train staff 

on additional maintenance items. 

8.1.4  Regulatory and Future Uncertainty 

Regulatory and future uncertainty accounts for the possibility of changes to regulations, costs for 

materials, labor, disposal, and/or chemicals, and future demand growth. This category measures the 



Peace River Facility 24 MGD Expansion Funding Bridging Documents Section 8

 

 

8-2 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
Funding Bridging Documents_09.18.2023 

ability of the option to vary from design parameters. Other considerations may include ability to meet 

potential PFAS or potential CEC regulations. 

8.1.5 Experience and Reputation 

Experience and reputation accounts for industry wide understanding associated with each treatment 

technology for water application. This category accounts for the ability to receive secondary support 

such as receiving parts, use of experienced technicians, and general technical support for each 

technology by a measure of increased competition within the market. The initial intent was to capture 

manufacture service response time and warranty requirements, however, there will be several 

manufacturers that will potentially bid on the project, so the criteria used are more generic and not 

manufacturer specific. Consideration would also include proprietary technology factors, which might 

affect the ability to receive parts and perform maintenance. 

8.2 Decision Matrix 

Table 8-1 shows a summary of each non-economic factor and typical scoring techniques considered 

within the evaluation. The scoring techniques used in this evaluation included: 

• Cost - A scale of 1-10 was used, with 10 being the most beneficial score, and 1 being the least. 
The most economical alternative received the highest score (10). Then the other scores were 
calculated by taking the percent difference from the lowest and assigning a score accordingly, so 
the magnitude of difference is considered. 

• Other categories used discretionary scoring methods. The different score categories were 
independently scored. The independent scores were then averaged for a final score. 

• Each category was assigned a weight, which was reflective of the importance of the category. 
The highest weight given was for the life-cycle costs. These weighted scores were confirmed by 
the Authority. 

Table 8-1. Decision Matrix 

Category  General Description  Typical Weight 

Cost  

Alternative ranking based on project costs which can be either 1) complete life cycle costs 
(e.g., power, chemicals, other consumables etc.); 2) initial capital costs & 20-year R&R costs; 
or 3) O&M costs. Typically, the two costs are combined into life-cycle costs which was used to 
determine scoring. 

50% 

Ease of   

Operations  

Refers to operational convenience associated with the alternatives. This also refers to 
consistency with current plant operations.  

20% 

Ease of Maintenance  

Maintenance is accounted for in the life-cycle cost valuation through estimated costs for 
planned and unplanned maintenance, as well as a parts allocation. The valuation does not 
account for the inconvenience, duration, or frequency of planned or unplanned maintenance 
activities, which is an intangible quality that the ease of maintenance looks to quantify.  

20% 

Regulatory and  

Future Uncertainty  

Regulatory and Future Uncertainty accounts for the possibility of changes to regulations, costs 
for materials, labor, disposal, and/or chemicals, and future demand growth. The category 
measures the ability of the option to vary from design parameters. Other considerations may 
include ability to meet PFAS or potential CEC regulations.  

5% 

Experience and 
Reputation 

Experience and Reputation accounts for industry wide understanding associated with each 
treatment technology for water applications. This category accounts for the ability to receive 
secondary support such as receiving parts, use of experienced technicians, and general 
technical support for each technology by a measure of increased competition within the 
market. The initial intent was to capture manufacturer service response time and warranty 
requirements, however, there will be several manufacturers that will potentially bid on the 

5% 
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Table 8-1. Decision Matrix 

project, so the criteria used are more generic and not manufacturer specific. The consideration 
would also include proprietary technology factors, which might affect the ability to receive 
parts and perform maintenance in the future. 

8.3 Rankings 

The following sections contain information on the ranking scores assigned to the four alternative 

options for each scoring category based on the scoring discussed above. The scale used ranges from 

1 (least beneficial) to 10 (most beneficial), with the purpose of indicating relative separations within 

each category. The option with the lowest total score is considered least beneficial. Survey results from 

the Authority and BC were compiled and results are summarized in the following subsections. 

8.3.1 Cost 

Table 8-2 shows the scores for each alternative based on cost which was determined by assigning a 

score of 10.0 to the alternative that was most cost effective which based on an evaluation of total life 

cycle costs showed Alternative 2 being most cost effective. Alternative 1 is the second most cost 

effective alternative, with Alternative 3 being the least cost effective of the alternatives. Scores were 

given a weight for this category of 50% as shown in the table below. Alternative 2 was the most cost 

effective from capital, operational, and life-cycle cost perspectives.  

 

Table 8-2. Cost Scores 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Score 9.4 10.0 7.4 9.2 

Weighted Score (50%) 4.7 5.0 3.7 4.6 

8.3.2 Ease of Operations 

Part of the expansion project's intent is to aid in balancing the existing facility's overall flow because 
the SCUs have limited tolerance to significant flow fluctuations. Alternative 4 (i.e., 
PAC/SCUs/conventional filters) would operate similarly as the existing facility, however the 
configuration does not provide turndown capabilities as the other alternatives with plate settlers. 
Alternative 2 (i.e., PAC/plate settlers/conventional filters) operation is consistent with the existing PRF 
operations, except that plate settlers are used instead of the SCUs to provide greater turndown 
capability. Alternative 1 (i.e., PAC/plate settlers/membrane filters) and Alternative 3 (i.e., plate 
settlers/membrane filters/GAC filters) would operate differently. Alternative 2 was ranked the highest, 
followed by, Alternative 4 , and Alternatives 1 & 3 were ranked lowest. Alternative 3 received a lower 
score than Alternative 1 because the process flow is significantly different from current operations . 
The score for this category is shown in Table 8-3.  

 

Table 8-3. Ease of Operations Scores 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Score 4.13 8.50 2.00 7.25 

Weighted Score (20%) 0.83 1.70 0.40 1.45 
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8.3.3 Ease of Maintenance 

Alternative 2 and Alternative 4  are similar as the existing plant, which caused their scores to be the 

highest . Alternative 4 received a slightly lower score than Alternative 2 because of the algae 

maintenance associated with the SCUs. Stainless-steel coatings and covers can be used to minimize 

algae growth on the plate settlers. Alternative 1  and Alternative 3 add complexity to maintenance. 

GAC vessels would require regeneration and its associated costs. As such, Alternative 1 and 3 received 

lower scores for the ease of maintenance. Scores are summarized in Table 8-4.   

 

Table 8-4. Ease of Maintenance Scores 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Score 4.88 8.88 3.00 8.25 

Weighted Score (20%) 0.98 1.78 0.60 1.65 

8.3.4 Regulatory and Future Uncertainty 

Future regulations may finished water quality requirements. Alternative 2  and Alternative 4  operate 

similarly to the existing plant, so process modifications to accommodate future regulations would be 

the same as Plants 1 – 4. The membrane alternatives (i.e., Alternatives 1 and 3) may offer the ability 

for improved finished water quality. However, all the technologies evaluated meet current regulatory 

requirements. Alternative 3 is ranked the highest due to the identified efficacy of GAC for T&O 

compound removal and potentially future regulated compounds. Alternatives 2 & 4 were ranked lower 

in this category, although would currently meet drinking water regulatory requirements. The score for 

the category is shown in Table 8-5.  

Table 8-5. Regulatory/Future Uncertainty Scores 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Score 6.63 5.00 8.75 5.25 

Weighted Score (5%) 0.33 0.25 0.44 0.26 

8.3.5 Experience and Reputation 

Alternative 4 scored the highest because the technology has been optimized through years of continual 

PRF operations. Alternative 2 received a slightly lower score with the addition of plate settlers. 

Alternative 1 received a lower score resulting from the proprietary nature of membrane technology, 

along with considerations  for service, parts, and support, start-up requirements and unfamiliarity with 

membranes. Alternative 3 received the lowest score because GAC provides an additional new 

component to the process flow, operations, service, parts, etc. The score for the category is shown in 

Table 8-6.   

Table 8-6. Experience and Reputation Scores 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Score 5.50 8.13 4.75 9.38 

Weighted Score (5%) 0.28 0.41 0.24 0.47 
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8.4 Alternative Selection Summary 

To best qualify and quantify the decision, a weighted matrix system was developed to allow the 

Authority to not only rank each alternative by category, but also to assign a weight to each category in 

proportion to its importance. Decision categories, weight factors, and rankings were assigned to both 

economic and non-economic categories. Table 8-7 shows the final weighted scores and totals for each 

decision category. 

8.5 Recommendation 

Alternative 2 is recommended for the following reasons:  

 
1. Lowest life cycle costs for each cost category (capital, operational, and significant future 

CAPEX).  

2. Familiarity with the treatment technologies associated with the alternative except for plate 
settlers which would be a new technology to the facility. The membrane alternatives would 
offer filtration processes being operated with two separate technologies (existing granular 
media filtration & proposed membrane expansion), making the plant more complex to operate, 
require additional training from staff and more specialized operator training will be required.   

3. An established service channel for the equipment, meaning, that the Authority knows how to 
maintain the equipment, store existing parts, and has the local service support to service the 
equipment. If a membrane technology or GAC technology were chosen, these networks would 
require new service pathways and require a learning curve for maintenance, adding more 
complexity to current maintenance.   

4. Increased complexity to the existing processes may create more specialized staffing 
requirements.   

5. Meeting regulatory finished water goals. 

6. Addressing outstanding issues with the existing media filters related to filter backwash 
operations by using a supplemental backwash line to provide concurrent backwashing 
capabilities at the new and at exiting PRF filters.   

7. Improved rapid treatment turndown capabilities than exist with the existing treatment 
configurations.  

Table 8-7. Alternative Selection Score Summary 

Category Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Cost (50%) 4.70 5.00 3.70 4.60 

Ease of Operations (20%) 0.83 1.70 0.40 1.45 

Ease of Maintenance (20%) 0.98 1.78 0.60 1.65 

Regulatory and Future 
Uncertainty (5%) 

0.33 0.25 0.44 0.26 

Experience and Reputation (5%) 0.28 0.41 0.24 0.47 

Total 7.14 9.13 5.45 8.35 
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8. Lowest capital and operating cost opinions based on available information.  
 

8.6 Sensitivity Analysis  

A sensitivity analysis for the decision matrix was performed to understand the drivers for the decision, 
and to serve as recommendation confirmation. Several items such as chemical costs, weight of the 
score, and operational costs were manipulated to determine what factors would need to occur to have 
another alternative come out more beneficial. In general, it was found Alternative 2 frequently ranked 
the highest because: 

• Alternative 2 had the lowest capital, operational, and life cycle costs. 

• Alternative 2 was ranked 1st in the top three categories that accounted for 90% of the weight 
categories (costs, ease of operations, and ease of maintenance). 

The scoring was developed through collaboration between the Authority and BC. The ranking between 
the top 3 categories that accounting for 90% of the weighted score for each alternative was the same 
among respondents. The sensitivity analysis revealed that for another alternative to become more 
favorable than Alternative 2, a considerable condition changes would be needed, including non-cost 
factors.
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Section 9 

Construction Considerations 

9.1 Permitting Requirements 

The Agent will meet with permitting agencies to discuss the project and evaluate the necessary 

permitting requirements for the project. Permit pre-application meetings will be summarized in 

meeting minutes. The Agent will coordinate with the Authority to attend pre-application meetings. Each 

agency’s permit and regulatory requirements will be evaluated to evaluate the impact to the project. 

This evaluation consists of identification of permits required, documenting the permitting agency 

review period, and the permit fees as summarized in this section and in Appendix C. The Agent will 

meet with the following agencies: 

9.1.1 DeSoto County Building Department (Building Permit) 

• Development Order – This is required to submit with Preliminary site plan. It will go into the BOCC 

quasi-judicial. Ordinance requires Development Orders to expire within 3 years if construction has 

not begun. 

• Improvement Plan – This must be submitted after the Development Order. It includes detailed 

plans that are reviewed and approved by staff in the planning and zoning department. 

• Building Permit – This may be issued after the Improvement Plan is approved. A single building 

permit is issued for each building structure, although all the buildings in the project can be 

submitted together. Structural, electrical and mechanical permits are issued as required for each 

structure, based on the plans submitted. The County will perform intermittent site inspections 

during construction to facilitate the issuance of a temporary and final Certificates of Occupancy. 

Certificate of Occupancy requires final inspection for approval. 

9.1.2 Florida Department of Environmental Protection (FDEP) 

• NPDES - Notice of Intent to Use Generic Permit for Stormwater Discharge from Large and Small 

Construction Activities form will need to be submitted by the contractor during construction for a 

site greater than 1 acre as per FAC 62-621.300. This permit will require a Stormwater Pollution 

Prevention Plan (SWPPP) and will also handle dewatering as long as the dewatering water is not 

contaminated. 

• Public Water System - This Class IA Facility has permitted maximum capacity of 51 MGD and a 

PWS ID of 6142734. Any change or expansion to a system requires permit form 62-555.900(1) 

Application for a Specific Permit to Construct PWS Components. Treatment improvements and 

expansion including piping, chemical tanks, wet wells, other process equipment etc. would be 

covered under this drinking water permit. The expansion project will be reviewed as a major 

modification. The fee for a major modification is $12,500.00 as per FAC 62-4.050(4)(n)1.a. The 

agency has a 30 day review period from receipt of application. Following notice of completion, 

agency has 90 days to issue the permit/agency action. In case of a request for additional 

information (RAI) for either the ERP or drinking water permit, applicant has 90 days to respond. 

9.1.3 Florida Power and Light (FPL) 

• Discussions with FPL on April 21, 2023 indicated that they would commit to an increased customer 

service at the point that the customer identifies design loads and provides a riser diagram. 
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Currently it is taking FPL 12 months to complete a design to the point that they can order 

equipment. Additionally, due to current equipment lead times it is taking 18 months for the 

equipment to arrive and be installed. Therefore, FPL indicated that they need 30 months to design 

and install the additional electrical service required for the Peace River plant expansion. Based on 

discussions with FPL, it was indicated that a second feed from the Ixora Substation is currently 

possible, but since the existing feed also takes power from the Ixora feed it is not truly a dedicated 

redundant feed. 

9.1.4 Florida Fish and Wildlife Conservation Commission (FWC) 

• Burrows - Burrows may not be destroyed nor impacts occur within 25 feet of a burrow. If impacts 

to a burrow are unavoidable, tortoises may be relocated to an approved protected area on-site or 

to an approved location offsite, with the issuance of an agency permit. If there are less than 10 

burrows on site, on-site or off-site relocation may be authorized. If there are more than 10 burrows 

on site, a Conservation Permit is required.  

• Surveying - The project site will need to be surveyed for an update to the presence (and number) 

or absence of gopher tortoises, and the survey approved by FWC prior to construction. FWC 

recommends 90 days lead time to file the survey at the time plans are filed and before land 

clearing begins. 

• Eastern Indigo Snake – This is a protected species. If this species is found during an updated site 

survey, pre-construction posting of educational information on site to inform construction 

personnel is required.  

9.1.5 Environmental Resource Permit (ERP) 

• The Joint Application for Individual Environmental Resource permit/Authorization to Use State-

Owned Submerged Lands/Federal Dredge and Fill Permit (Individual ERP) application will be 

reviewed as a new permit. Sections A, C and E of the individual ERP application will be required. 

Building and structure impervious area would be covered under the ERP review and regulation. If 

no wetlands are impacted, FDEP – South District will review the application. If there are wetlands 

or retained waters in the project site, the Army Corps of Engineers will review as a section 404 

permit. For a project site between 10 and 20 acres, the online submittal fees is $1,500 per FAC 

62-3.05(4)(h)4.a.(II) with a $100 discount for submitting online. Review period is 30 days from 

receipt. In the case that there is a request for additional information (RAI) for either the ERP or 

drinking water permit, the applicant has 90 days to respond. Following notice of completion, the 

agency has 60 days of issue the permit or agency action. 

9.2 Environmental Review/Site Assessment 

An environmental review was performed for this proposed project to be funded by Earth Resources 

Consulting Scientists. This review included preparing the following: 

• A list of threatened, endangered, proposed, and candidate species and designated critical 

habitats may be present in the project area. 

• A discussion of significant adverse effects upon flora, fauna, threatened or endangered plant or 

animal species, surface water bodies, prime agricultural lands, wetlands, or undisturbed natural 

areas.  

An onsite field visit was be conducted on March 3, 2023 to collect hydrology, vegetation, and soils 

data to complete the Army Corp of Engineers (ACOE) jurisdictional wetland determination of the 

Section 404 Waters of the United States identified within the parcel boundary. 
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Results of the environmental site assessment can be found in Appendix B, which indicate that the 

project site area includes both wetland and upland areas with the potential presence of protected 

species or their habitat. Figure 9.1 shows the approximate project site boundary in relation to local 

wetlands. Additionally, six (6) active groper tortoise burrows were documented within the site area 

which may require an additional permit from the Florida Fish and Wildlife Conservation Commission 

(FWC) prior to construction activities. 

 

Figure 9-1. Wetland and Surface Water Location Map
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Section 10 

Project Procurement Approaches 

10.1  Overview of Procurement Approaches 

Procurement approaches and their resulting delivery models take numerous forms, ranging from 

standard design-bid-build (DBB) techniques, through construction management-at-risk (CMAR), to 

turn-key approaches with significant risk transfer for the owner, including many variants of design-

build (DB) all of which fall under the broad range of collaborative delivery. 

The “spectrum” of collaborative delivery methodologies also can encompass variations that include 

operations scope and private financing participation. For example, methodologies that include 

operations and maintenance (O&M) support are often designated as design-build-operate (DBO). 

Figure 10-1 shows the variety of delivery approaches available. 

 

Figure 10-1. Spectrum of Project Delivery Approaches (Graphics per WDBC, 4th edition)  

Project delivery and procurement methods have generally evolved from the traditional design-bid-build 

approach as the “baseline” most commonly used by public utilities. In recent decades, the various 

collaborative delivery methodologies have emerged as viable alternatives to traditional delivery. These 

alternatives to design-bid-build seek to better allocate risk and responsibility, save time, foster 

collaborative and innovation, provide a path to cost certainty and support a selection methodology 

beyond low-bid capital price. The potential improvement to traditional delivery is supported by re-

defined contractual relationships. These relationships are shown in Figure 10-1 via two forms: 

• Formal Contractual Relationships (illustrated with the puzzle piece) indicate firm relationship 

agreements executed between the given entities, and 
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• Embedded Relationships (illustrated with the dotted green line) represent the collaborative 

connections required, but not formally contracted, to make the given model a success. 

Each of the traditional and collaborative project delivery methods has its own attributes that generally 

differ in terms of allocation of risks and responsibilities, scheduling and schedule certainty, ownership, 

performance guarantees, and procurement complexity. This section provides information on the 

advantages and disadvantages of each procurement approach that would be applicable to the 

Authority in procurement of a facility expansion project. Although other alternatives related to 

operation (DBO) and private financing (P3) are available, they are not included since they would not 

be applicable to this project. 

10.1.1  Design Bid-Build (DBB) 

Design-Bid-Build (DBB) has historically been the most common approach to development of public 

infrastructure projects. The DBB process has also been used extensively by the private sector to 

procure new facilities. DBB is considered the “baseline” contract delivery model. 

A typical DBB project involves the owner engaging one or 

more engineering firms to develop a detailed design and 

specifications and to assist with obtaining local, State, and 

federal approvals for the project. The owner then uses the 

detailed design and specifications package as part of a 

tender package to obtain bids from contractors. The 

contractor selected through the bidding process is 

subsequently engaged to construct the facility in 

accordance with their bid price and schedule. Typically, the 

contractor is paid monthly progress payments, and the 

owner applies holdbacks (retainage) on payments in 

accordance with governing state or local law. 

Typically, on a DBB project the design definition and 

permitting phases must be completed by the Program 

Manager before the individual projects can be released for 

detailed design and construction. This sequence leads to a longer overall delivery schedule, but it also 

reduces exposing the owner’s capital to risks resulting from permitting delays or unexpected changes 

in permit conditions. 

Roles in a DBB project are normally very clearly defined. Design and project performance risks lie with 

the design team. Construction and scheduling risks lie with the contractor. Operations risk rests with 

the owner. However, contractors and operators may not have significant input into the design, which 

can contribute to change orders. Claims during construction can be common, and the requirement for 

some redesign during construction exists, typically at the owner’s cost. In addition, design performance 

or lifecycle responsibility and risk is not typically transferable using DBB delivery. 

Table 10-1 provides a summary of advantages and disadvantages of this procurement approach to 

the owner.   
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Table 10-1. Advantages and Disadvantages of Design-Bid-Build (DBB) 

Advantages to Owner Disadvantages to Owner 

• Well understood and time-tested process and procedures. 

• Ability to select subconsultants by qualifications and cost 
in the traditional manner. Limited at-risk exposure to local 
professional firms. 

• Bids to fully develop design plans and specifications. 

• Full going-in construction price known at bid time. 

• Fully accepted and viable under applicable procurement 
statutes 

• Linear process takes time. 

• Little or no designer/contractor collaboration. 

• Pre-designed approach may not support best potential construction 
technologies/best practices. 

• Relies on engineer’s construction cost estimates until very late in the 
project. 

• Hard bids subject to design omissions and resulting change orders. 

• Limited opportunity to select contractor on qualifications and past 
performance in addition to price. 

• Separate contracts for design and construction creates multiple points of 
contact for owner and does not align business interests. 

• Not readily conducive to integration of a lifecycle evaluation component 
or a performance-based operations commitment. 

• Not consistent with the required permitting and approval process for a 
major wet weather project (e.g., integration of design, construction, and 
operations components required for the permitting process). 

10.1.2  Construction Management At Risk (CMAR) 

Construction Management At-Risk (CMAR) is also considered 

a traditional delivery model, albeit an improved approach 

over DBB where an intentional overlap is created between 

the engineer and the contractor, allowing the contractor to 

bring construction insight to bear as early as practical in the 

design process. Sometimes referred to as “design-build-

light,” this methodology maintains two separate contracts 

between the owner and the Design and CMAR firms, similar 

to DBB, but encourages collaboration during design to 

reduce risk once the contractor proceeds to construction in 

the field. This approach also allows the Owner to understand 

construction cost during the design process. 

While in conformance to most traditional procurement 

processes (where the engineer is selected using traditional 

professional services criteria), this method introduces the 

concept of contractor selection without a hard bid of the construction cost. Instead, contractors are 

generally selected based on their qualifications in combination with their proposed scope of services 

and fee for service prior to construction as well as their fee and overhead costs for construction 

services. The ultimate construction cost is developed during the design period, typically in an open-

book fashion, and ultimately agreed upon as a “guaranteed maximum price” (GMP) or Lump Sum prior 

to authorizing the start of construction. In some instances, owners convert an initial GMP approach to 

a lump sum approach during delivery. 

Where agreement on a GMP or Lump Sum cannot be reached or construction pricing competitiveness 

cannot be verified, owners often maintain the option to convert the construction scope to a hard-bid 

process; commonly known as the contractual “off-ramp.” 

While promoting collaboration early in the design process, the formal contract vehicles with separate 

agreements between the Owner and Engineer and the Owner and Contractors are essentially 

unchanged compared to traditional DBB delivery. During construction delivery, traditional practices for 



Peace River Facility 24 MGD Expansion Funding Bridging Documents Section 10

 

 

10-4 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
Funding Bridging Documents_09.18.2023 

managing contractor change orders, requests for information (RFIs) from the designer, and verification 

of construction performance remain unchanged.  

Table 10-2 provides a summary of advantages and disadvantages of this procurement approach to 

the owner.  

Table 10-2. Advantages and Disadvantages of Construction Management At Risk (CMAR) 

Advantages to Owner Disadvantages to Owner 

• Relies on proven, accepted method for selecting 
professional engineering services based on 
qualifications/cost factors. 

• Integrates constructability earlier in the design process.  

• Provides contractor-led estimates earlier and allows scope 
revision during design to meet project budget. 

• Can reduce overall project risk and contingency. 

• Can reduce design misunderstandings and resulting 
potential for change orders. 

• Allows qualifications and past performance to be considered 
when selecting a contractor. 

• Allows permitting process to be integrated into design and 
construction planning. 

• Relies on engineer’s construction cost estimate for initial cost 
information. 

• Creates a “forced marriage” between designer and contractor that may 
– or may not – work. 

• Final construction scope still subject to change order potential. 

• Added cost to owner for contractor’s pre-construction phase services 
(although may be offset with construction savings due to early 
collaboration). 

• Requires selection of contractor based on fees without knowing full 
construction price. 

• Separate contracts for design and construction creates multiple points 
of contact for owner and does not align business interests. 

• Does not inherently allow support performance risk transfer - design 
obligation is traditional “Standard of Care” and construction obligation 
is to build according to the specified design. 

• Not readily conducive to integration of a lifecycle approach or a 
performance-based operations commitment. 

10.1.3  Design Build (DB) 

Under a design-build (DB) structure, the owner enters into a single contract with a single DB entity (or 

a consortium of entities acting together as one entity, e.g., Joint Venture). Generally, the DB Contractor 

has the responsibility of designing and building a project that meets owner-prescribed performance 

standards, and the owner then pays the DB entity based on certain construction and performance 

milestones being achieved. 

In practice, DB can be procured using several different methods, tailored to meet procurement 

statutes and practice, as well as to align with project complexity and the level of design completion 

anticipated prior to the procurement. Design-build models also support performance risk transfer for 

both design/construction as well as O&M and/or financing. 

The various forms of DB differ largely in the type of pricing requested of proposers and in the degree 

of definition developed for the project in advance of a procurement and subsequently provided to the 

design-builder in the request for qualifications (RFQ)/request for proposals (RFP). For purposes of this 

approach evaluation, two fundamental design-build models will be considered. 
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10.1.4  Progressive Design-Build (PDB) 

In a progressive design-build (PDB) procurement, a design-builder is selected based primarily on 

qualifications and, where local practice requires it, limited pricing information generally similar to the 

CMAR model with an added component of cost for design and preconstruction services (either in a 

lump-sum or on a not-to-exceed basis for this early work). 

As the design-builder develops the design, a construction 

cost estimate is progressively developed, often in 

conjunction with the 30- and 60-percent levels of design 

detail. 

Once the design is well advanced (beyond 60 percent and 

often up to 90 percent), a GMP is defined for approval by 

the owner. (As with CMAR, some owners convert GMPs to 

lump sum pricing.)  

If the design-builder and the owner cannot reach 

agreement on an acceptable GMP or lump sum, the 

owner can use the completed design as the basis for a 

hard construction bid procurement. In this case, an “off-

ramp” occurs, and the project becomes more like a DBB 

delivery model, which may impact design ownership. 

Progressive procurements are often preferred when a project lacks definition or final permitting, or 

when an owner prefers to remain involved in the design process while leveraging the schedule, 

collaboration, and contractual advantages provided by a DB approach. This model is also valuable 

when regulatory permitting requires well-developed design solutions, or when an owner believes that 

they can lower cost by participating in design decisions and in managing risk progressively through the 

project definition phase.  

Owners do not generally use the progressive procurement method when a project’s definition is well 

advanced prior to the procurement or when a lump sum construction price is preferred (or required) 

to select a design-builder.  

Table 10-3 provides a summary of advantages and disadvantages of this procurement approach to 

the owner.   
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Table 10-3. Advantages and Disadvantages of Progressive Design Build (PDB) 

Advantages to Owner Disadvantages to Owner 

• Greater control over project design, construction, and O&M 
lifecycle costs than in other delivery models because the final 
contract is not signed until a large portion of the design is 
complete. 

• Single straightforward procurement process can be completed in 
short timeframe. 

• Increased marketplace interest due to relatively low proposal 
preparation cost. 

• Allows selection of designer and contractor based on past 
performance, qualifications, and ability to work as a single-entity 
team with aligned interests for project success. 

• Provides progressively accurate, contractor-developed 
construction cost estimates of total project costs from earliest 
point in project through GMP definition. 

• Provides maximum opportunity for designer, contractor, and 
owner collaboration to define scope, meet schedule and budget, 
and tailor subcontracting plan. 

• Provides “off-ramp” to hard-bid construction if GMP is not agreed 
upon. 

• No contractor-initiated change orders. 

• Requires little or no design to be completed by owner in advance 
of procurement and provides maximum flexibility in a final 
determination of project viability for economic and non-economic 
factors. 

• Provides a performance risk transfer mechanism that can be 
implemented in conjunction with long-term operations 
commitments. 

• Single contract and point of contact with owner. 

• Requires selection based on qualifications and 
design/preconstruction fee, full construction cost is not known at 
the time of initial contract. 

• Existing project design investment may not be of value or use to 
design-builder. 

• May not be as fast to deliver as other design-build methods due to 
potential for extended design/estimate development period, 
including involvement of numerous stakeholders in the design 
process. 

• May not be perceived as being “competitive” for construction 
pricing. 

• Requires significant owner staff involvement and resources during 
design. 

• May limit local/small subconsultant participation due to at-risk 
nature of the work. 

10.1.5  Fixed Price Design-Build (FPDB) 

In a fixed price design-build procurement (FPDB), the 

RFQ/RFP generally includes a conceptual design as a 

minimum and a 30 percent design (sometimes referred to 

as a “bridging” design) as a maximum. Requirements for a 

performance-based approach are stated as measurable 

performance objectives of the completed project rather 

than the specific approaches or processes the design-

builder should follow to achieve those objectives. 

Requirements for a prescriptive approach rely on the pre-

design documents as required templates for the design-

builder. 

FPDB is often considered as a highly competitive contract 

delivery model given its industry-recognized success in 

supporting large, complex projects.  

A performance-based procurement gives a design-builder 

the flexibility to propose how they will meet the owner’s objectives, while requiring proposers to provide 

a lump sum, fixed price for completion of the project. Alternatively, owners may ask for a “target price” 

for construction that establishes a not-to-exceed construction price basis, while allowing the owner to 

collaborate on and adjust scope during detailed design definition. In this case, the “target” lump sum 
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can be adjusted after award, but only as directed via owner-approved scope changes. Except for these 

explicitly approved owner changes, the design-builder must conform to their originally proposed price. 

Thus, this option provides some confirmation of a set price for the project. 

Performance-based procurements are often preferred when an owner has a clear vision for how a 

facility must perform, or has limited resources, time, or interest in the specific method for gaining 

required performance. This model is used to prompt industry’s most innovative and cost-effective 

solutions through what is essentially a design competition, typically in combination with a need to 

accelerate schedule.  

In a prescriptive FPDB procurement, the RFQ/RFP typically includes at least a 30-percent design 

completed by an owner’s consultant prior to the procurement, sometimes referred to as “bridging 

documents.”  Requirements are stated in terms of specific approaches or processes the design-builder 

must follow. 

Prescriptive procurements are often preferred when owners are very clear on their preferences and 

want to use design-build to accelerate the schedule while allowing selection of a design-builder based 

on a combination of qualifications and a lump sum price. While a design-builder may offer a variation 

or alternative concept to the bridging documents, procurement procedures are often established to 

require owner review and approval of these exceptions or “alternative technical concepts” in advance 

of the proposal submittal. With this method, the lump sum price in the design-builder’s proposal is 

only adjusted for specific owner-initiated scope changes, generally due to unforeseen conditions or a 

change in law or regulatory practice. 

Table 10-4 provides a summary of advantages and disadvantages of this procurement approach to 

the owner.  

Table 10-4. Advantages and Disadvantages of Fixed Price Design Build (FPDB) 

Advantages to Owner Disadvantages to Owner 

• High potential for design-build cost savings through design 
innovation during competitive procurement. 

• High transfer of design-related performance risk to design-builder. 

• Minimal design work by owner required prior to procurement, 
resulting in relatively low cost to prepare RFP. 

• Perceived as “competitive” construction pricing, providing full 
contract cost at bid time. 

• Allows selection of designer and contractor based on past 
performance, qualifications, and ability to work as a single-entity 
team with aligned interests for project success. 

• No contractor-initiated change orders. 

• Provides a performance risk transfer mechanism that can be 
implemented in conjunction with long-term operations 
commitments. 

• Single contract and point of contact with owner. 

• If lifecycle cost is not analyzed or operations not included in 
scope, may result in higher O&M costs or undesirable project 
features. 

• Proposal evaluation and selection is relatively complex. 

• Limited ability to predict what will ultimately be proposed. 

• Lump sum pricing may include excess risk and contingency cost 
due to undefined project scope. 

• Limited opportunity for owner and design-builder collaboration on 
design during procurement process. 

• Limited ability for owner to adjust proposed design, scope without 
resulting in owner-initiated change orders and resulting price 
adjustments. 

• May limit local/small subconsultant participation due to at-risk 
nature of the work. 

10.1.6 Procurement Alternatives 

Brown and Caldwell hosted a workshop with the Authority to consider the project procurement method. 

The workshop evaluated four capital improvement planned projects, which included: 

• PRF Expansion (this project) 

• Reservoir Expansion Project 

• Distribution Piping Projects, and 
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• Intake Structure Project 

The workshop considered different ways to bundle projects together to accomplish the goals. The 

workshop considered each project delivery method in respect to the following: 

• Cost/price (cost certainty) 

• Construction/project markups 

• Best value  

• Ability to prioritize  

• Ability to combine/separate scopes of projects 

• Design approval processes 

• Ability for innovation/design flexibility (with Authority input) 

• Potential for early delivery 

• Flexibility of funding 

• Procurement time 

• Encourage competition 

• Design risk 

• Construction risk 

• Administrative efficiencies 

• Performance warranties and risks 

• Combining multiple projects 

• End quality 

Through collaboration, each consideration was scored between 1 and 10, with higher scores being 

more preferred than lower scores. The considerations also contained a weighted factor so more 

important considerations to the Authority would impact the final score greater than less important 

categories. A Progressive design-build delivery for the PRF expansion project was identified to be the 

most beneficial to the Authority, with cost/price certainty, the Authority’s ability to evaluate 

procurement based on priorities, and schedule priorities being the most influential considerations. 
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Section 11 

Project Funding 

11.1 Overview of Funding Options 

The funding options for this project range from loan and grants at the federal and state level to private 

investors in the form of multiple bonds. Table 11-1 provides an overview of the of the types of funding 

that could be available for the water treatment plant expansion project. 

Table 11-1. Overview of Capital Project Funding 

Funding Program Funding Entity  Funding Admin Level Funding Type 

Southwest Florida Water Management 

District Cooperative Funding Initiative (CFI) 

Program 

Southwest Florida Water Management 
District 

State Grants 

Infrastructure Bill 
American Jobs Plan 

Federal Money Distributed by the State Federal Grants / Loans 

American Rescue Plan Act (ARPA) of 2021 

(Coronavirus State and Local Fiscal Recovery 

Fund) 

Federal Money Distributed by the State State Grant 

Water Infrastructure Finance and Innovation 

Act (WIFIA) 

Environmental Protect Agency (EPA) Federal Loan 

Municipal Bonds Private Investors N/A Loan 

State Infrastructure Finance Authority Water 

Infrastructure Finance and Innovation Act 

(SWIFIA) 

Environmental Protect Agency (EPA) State Loan 

Drinking Water State Revolving Fund 

(DWSRF) 

Environmental Protect Agency (EPA) State Loan 

USDA Rural Development Loan and Grant 

Program 

US Department of Agriculture  Federal Grants / Loans 

11.1.1 Southwest Florida Water Management District Cooperative Funding Initiative 

(CFI) Program 

The District CFI program provides funding to assist local governments, public and private water 

providers and other entities with construction, development and conservation of water resources 

within the bounds of the District. The District will prioritize funding for alternative water supply 

projects owned and operated and controlled by regional authorities. 

Program Requirements  

• Program covers up to 50 percent of costs for projects 

• Up to $2 Million - $5 Million in funding available for new projects 

• Funding application required to submit results of an independent third-party review with funding 

application if project is estimated to cost more than $5,000,000. 
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11.1.2 Infrastructure Bill (American Jobs Plan) 

This program provides $55 billion toward upgrading and modernizing America’s wastewater, 

stormwater, and drinking water systems through grant and low-cost loans, another $15 billion 

specifically toward a goal of removing 100% of lead service lines across the country, and $10 billion 

toward monitoring and remediating PFAS in drinking water. 

11.1.3  American Rescue Plan Act (ARPA) of 2021 (Coronavirus State and Local Fiscal 

Recovery Fund) 

The program Provides $350B dollars in emergency funding associated with the COVID-19 crisis for 

state, local, territorial, and Tribal governments to enable them to continue to support the public health 

response and lay the foundation for a strong and equitable economic recovery and  will help them 

cover the costs incurred due responding to the public health emergency and provide support for a 

recovery – including through assistance to households, small businesses and nonprofits, aid to 

impacted industries, and support for essential workers. It will also provide resources for state, local, 

and Tribal governments to invest in infrastructure, including water, sewer, and broadband services, 

including the following: 

• $195 billion for states, (a minimum of $500 million for each state) 

• $130 billion for local governments ($10 billion for a Coronavirus Capital Projects Fund, $60 billion 

for counties) 

• $20 billion for tribal governments 

• $4.5 billion for territories 

Program Requirements 

• Municipalities with a population of at least 50,000 will receive a direct payment from the U.S. 

Treasury using a modified Community Development Block Grant formula. 

• All eligible entities receiving direct payment from Treasury under the State and Local Fiscal 

Recovery Funds Program will need a DUNS number and an active SAM registration to receive 

payment. The DUNS and SAM registration process may take several business days to complete. 

Also, gather the entity's payment information. 

• The U.S. Treasury will disburse payments in two installments, or “tranches,” with the first 

distribution no later than May 10, 2021, and the second distribution no earlier than twelve months 

after the first payment. 

• Counties and designated “metropolitan” cities will receive their first tranche/distribution directly 

from the U.S. Treasury no later than May 10, 2021, and the second distribution no earlier than 

twelve months after the first payment. 

• All other cities and towns will receive their distributions through the State. The State has an 

additional 30 days to distribute the recovery funds to recipients which means those cities would 

receive their distribution by June 9, 2021. The State can apply for a 30-day extension should 

distribution of the funds cause an “excessive administrative burden,” in which case those cities 

would receive their distribution at the latest by July 9, 2021. 

11.1.4  Water Infrastructure Finance and Innovation Act (WIFIA) 

The WIFIA program is a federal loan and guarantee program administered by EPA. WIFIA’s aim is to 

accelerate investment in the nation’s water infrastructure by providing long-term, low-cost 

supplemental credit assistance for regionally and nationally significant projects. 

 



Peace River Facility 24 MGD Expansion Funding Bridging Documents Section 11

 

 

11-3 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
Funding Bridging Documents_09.18.2023 

Program Requirements 

• $20 million: Minimum project size for large communities 

• $5 million: Minimum project size for small communities (population of 25,000 or less) 

• 49 percent: Maximum portion of eligible project costs that WIFIA can fund 

• Total federal assistance may not exceed 80 percent of a project’s eligible costs 

• 35 years: Maximum final maturity date from substantial completion 

• 5 years: Maximum time that repayment may be deferred after substantial completion of the 

project 

• WIFIA loans can be combined with private equity, revenue bonds, corporate debt, grants, and SRF 

loans 

• Interest rate will be equal to or greater than the U.S. Treasury rate of a similar maturity at the date 

of closing 

• Projects must be creditworthy and have a dedicated source of revenue 

• NEPA, Davis-Bacon, American Iron and Steel, and all other federal cross-cutter provisions apply 

• Broad eligibility 

• Very low interest rates and flexible terms 

• Funding to finance construction: make projects "shovel-ready" 

• Projects can be combined 

• A strong LOI is essential—it takes months to prepare, but it is due in just 90 days 

• Odds of being awarded funds are high (55 of 67 LOIs were selected to apply in 2020) 

• Demonstrate proof of financial stability 

• Non-refundable application fee of $25,000 for projects serving communities of not more than 

25,000 individuals or $100,000 for all other projects 

11.1.5  Municipal Bonds 

Municipal bonds are debt obligations issued by government entities. There are two types of municipal 

bonds, General Obligation Bonds and Revenue Bonds. General obligation bonds, issued to raise 

immediate capital to cover expenses, are supported by the taxing power of the issuer. Revenue bonds, 

which are issued to fund infrastructure projects, are supported by the income generated by those 

projects. For the funding of this project, a revenue bond for part or all the project cost would have to 

be obtained. This is a loan to be paid back over a defined period at an interest rate to be determined 

at the time of the bond sale.  

11.1.6  State Infrastructure Finance Authority Water Infrastructure Finance and 

Innovation Act (SWIFIA) 

SWIFIA, authorized by Congress in section 4201 of America’s Water Infrastructure Act (AWIA) of 2018, 

is a loan program exclusively for state infrastructure financing authority borrowers. The SWIFIA project 

must be a combination of eligible development and implementation projects, each of which is eligible 

for assistance under section 603(c) of the Federal Water Pollution Control Act (33 U.S.C. § 1383(c)) 

or section 1452(a)(2) of the Safe Drinking Water Act (42 U.S.C. §§ 300j–12(a)(2)) for which a State 

infrastructure financing authority submits to EPA in a single request. 

Program Requirements 

• $20 million: Minimum SWIFIA project size 
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• 49 percent: Maximum portion of eligible SWIFIA project costs that EPA can finance 

• 35 years: Maximum final maturity date from the date of first disbursement 

• 5 years: Maximum time that repayment may be deferred after the date of first disbursement 

• Interest rate will be equal to or greater than the U.S. Treasury rate of a similar maturity at the 

date of closing 

• Projects must be creditworthy and have a dedicated source of revenue 

• NEPA, Davis-Bacon, American Iron and Steel, and all other federal cross-cutter provisions apply 

11.1.7  Drinking Water State Revolving Fund (DWSRF) 

Funds infrastructure improvements in drinking water systems. The DWSRF emphasizes funding to 

small and economically disadvantaged communities and other programs that encourage preventing 

pollution to drinking water. Publicly or privately-owned community water systems and non-profit non-

community water systems are eligible. Project types include drinking water treatment, pipe 

installation/replacement, well construction/rehabilitation, source water protection, storage, and more. 

The 51 DWSRF programs function like infrastructure banks by providing low interest loans to eligible 

recipients for drinking water infrastructure projects. As money is paid back into the state’s revolving 

loan fund, the state makes new loans to other recipients. 

Program Requirements  

• EPA funds DWSRFs in 50 states plus Puerto Rico annually with 20 percent state match 

• Types of assistance include loans, refinancing, purchasing, guaranteeing local debt, and 

purchasing bond insurance 

• Loan terms up to 30 years (for disadvantaged communities: 40 years or design life of project, 

whichever is less) 

• Repayments begin up to 18 months after project completion 

• States rank and give priority to projects that address the most serious risks to human health, are 

necessary to ensure compliance with the SDWA, and assist systems most in need according to 

state affordability criteria 

• DWSRFs have authority to provide additional subsidization in the form of grants, principal 

forgiveness, and negative interest rate loans 

11.1.8  USDA Rural Development Loan and Grant Program 

The Rural Economic Development Loan and Grant program provides funding for rural projects through 

local utility organizations. USDA provides zero-interest loans to local utilities which they, in turn, pass 

through to local businesses (ultimate recipients) for projects that will create and retain employment in 

rural areas. The ultimate recipients repay the lending utility directly. The utility then is responsible for 

repayment to USDA. USDA provides grants to local utility organizations which use the funding to 

establish Revolving Loan Funds (RLF). Loans are made from the revolving loan funds to projects that 

will create or retain rural jobs. When the revolving loan fund is terminated, the grant is repaid to USDA. 

Program Requirements 

• Up to $300,000 in grants may be requested to establish the Revolving Loan Funds. 

• For projects in rural areas or towns with a population of 50,000 or less 

• Up to 10 percent of grant funds may be applied toward operating expenses over the life of the 

Revolving Loan Fund 

• Up to $1 million in loans may be requested 
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Section 12 

Limitations 

This document was prepared solely for Peace River Manasota Regional Water Supply Authority in 

accordance with professional standards at the time the services were performed and in accordance 

with the contract between Peace River Manasota Regional Water Supply Authority and Brown and 

Caldwell dated June 21, 2022. This document is governed by the specific scope of work authorized by 

Peace River Manasota Regional Water Supply Authority; it is not intended to be relied upon by any 

other party except for regulatory authorities and funding agencies contemplated by the scope of work. 

We have relied on information or instructions provided by Peace River Manasota Regional Water 

Supply Authority and other parties and, unless otherwise expressly indicated, have made no 

independent investigation as to the validity, completeness, or accuracy of such information.  

This document sets forth the results of certain services performed by Brown and Caldwell with respect 

to the property or facilities described therein (the Property). Peace River Manasota Regional Water 

Supply Authority recognizes and acknowledges that these services were provided within various 

limitations, including budget and time constraints. These services were not designed or intended to 

determine the existence and nature of all possible environmental risks (which term shall include the 

presence or suspected or potential presence of any hazardous waste or hazardous substance, as 

defined under any applicable law or regulation, or any other actual or potential environmental 

problems or liabilities) affecting the Property. The nature of environmental risks is such that no amount 

of additional inspection and testing could determine as a matter of certainty that all environmental 

risks affecting the Property had been identified. Accordingly, THIS DOCUMENT DOES NOT PURPORT TO 

DESCRIBE ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY, NOR WILL ANY ADDITIONAL 

TESTING OR INSPECTION RECOMMENDED OR OTHERWISE REFERRED TO IN THIS DOCUMENT 

NECESSARILY IDENTIFY ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY.  

Further, Brown and Caldwell makes no warranties, express or implied, with respect to this document, 

except for those, if any, contained in the agreement pursuant to which the document was prepared. 

All data, drawings, documents, or information contained this report have been prepared exclusively for 

the person or entity to whom it was addressed and may not be relied upon by any other person or 

entity without the prior written consent of Brown and Caldwell unless otherwise provided by the 

Agreement pursuant to which these services were provided.
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Appendix A: Existing Water Quality Graphs 
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Memo 
To: 

From: 

Date: 

Re: 

Rob Gaylord, PE, Brown & Caldwell 

Nancy Scott, Principal Scientist  

March 27, 2023 

Habitat Assessment Memo 
Peace River Facility Expansion 
Design Criteria Package 

The Peace River Manasota Regional Water Supply Authority (Authority) owns and operates the Peace River Facility 
(PRF) surface water treatment plant in southwest DeSoto County at 8998 SW County Rd 769 in Arcadia, FL. The 
PRF finished water treatment capacity is 51 million gallons per day (mgd). The Authority intends to expand the 
PRF finished water treatment capacity by 24 mgd as part of their ongoing Capital Improvement Program. Figure 1 
on the following page is a project location map. 

A habitat assessment of the project area was conducted to identify protected species, their habitat, and flag the 
jurisdictional wetlands/surface waters within the limits of the project site.  

METHODOLOGY 
A desktop analysis was conducted to determine if any potential wetlands, surface waters and protected wildlife 
or their habitat exist or occur on-site. Publicly available data were evaluated for the desktop review of the project 
area including: 

• Florida Natural Areas Inventory (FNAI) Biodiversity Matrix, DeSoto County, Florida
• Audubon Florida EagleWatch database
• U.S. Fish and Wildlife Service (FWS) Online Critical Habitat Map for Threatened and Endangered Species
• FWS North Florida Ecological Services Office Federally Listed Species in De Soto County
• FWS Information for Planning and Consultation (IPaC) portal
• FWS Wood Stork Foraging and Active Colony Database
• Florida Land Use Cover and Forms Classification System, 2020
• NRCS Soils Data, 2021

In addition to a desktop analysis, a field review was conducted by Earth Resources biologists on March 3, 2023. 
Field inspection/ground-truthing activities were conducted to verify the presence of significant 
environmental/ecological constraints identified during the desktop analysis. 
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Figure 1. Project Area Location Map  

 
Earth Resources biologists walked the project area to document current site conditions, describe the habitat types 
and determine the current and/or potential presence of listed or protected species. Wetlands and surface waters 
were flagged in the field in accordance with the State of Florida Wetland Delineation Methodology outlined in 
Chapter 62-340 of the Florida Administrative Code (FAC). Refer to Attachment A for a wetland location map. Photo 
documentation can be found in Attachment B. 

RESULTS 
The 2020 Florida Land Use, Cover and Forms Classification System (FLUCFCS) Southwest Florida Water 
Management District (SWFWMD) land use data was reviewed and updated per field verified conditions within the 
project area. Upland and wetland land use descriptions can be found below. One wetland and two surface waters 
were identified within the project area and flagged in the field. The final design and construction methods of the 
project had not been determined at the time this memo was finalized; therefore, wetland and surface water 
impacts were not assessed. A field verified land use map can be found in Attachment C. 

Habitat Descriptions 

 Upland Descriptions  

A majority of the project area consists of natural and developed upland land uses including Upland 
Hardwood – Conifer Mix (FLUCFCS 434) and Utilities (FLUCFCS 830). Descriptions of these land uses follow.  

 

Project Area 
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Upland Hardwood Conifer Mixed (FLUCSCS 434) 
The canopy of this habitat is dominated by live oak (Quercus virginiana), red maple (Acer rubrum), bay 
(Persea sp.), and slash pine (Pinus elliottii). The shrub layer consists primarily of scattered shiny blueberry 
(Vaccinium myrsinites) and saw palmetto (Serenoa repens). The groundcover is characterized by recruited 
canopy species, largeflower Mexican clover (Richardia grandiflora), cogon grass (Imperata cylindrica), 
blackroot (Pterocaulon pycnostachyum), pricklypear (Opuntia mesacantha), wild pennyroyal (Piloblephis 
rigida), Florida scrub frostweed (Crocanthemum nashi), bahiagrass (Paspalum notatum), Florida 
arrowroot (Zamia integrifolia), bushy bluestem (Andropogon glomeratus), and blue maidencane 
(Amphicarpum muehlenbergianum). This land use is suitable habitat for the gopher tortoise, with several 
active burrows documented within the limits of the study area.  

Utilities (FLUCFCS 830)  
This land use includes the developed areas associated with the existing treatment facility as well as open, 
maintained grassy areas with no shrub or canopy species. 

Wetland and Surface Water Descriptions 

Wetland 1: Wetland Hardwood Forests (FLUCFCS 610)– approximately 2.21 acres  
Wetland 1 is a forested wetland community dominated by red maple, laurel oak (Quercus laurifolia), 
Carolina willow (Salix caroliniana), and Brazilian pepper (Schinus terebinthifolia). Downed trees and large 
tree branches were found throughout the wetland, likely the result of hurricane damage. The groundcover 
is sparse and primarily consists of maiden fern (Thelypteris sp.). This wetland is connected via culverts 
under CR769 to off-site wetlands and surface waters. It appears that water generally flows  northeast 
through the wetland and eventually connects to the Peace River floodplain. 

Surface Water 1: Reservoirs (FLUCFCS 530) – 0.18 acres 
Surface water 1 is a manmade stormwater pond characterized primarily by open water. The dominant 
vegetation on the banks consists of marsh pennywort (Hydrocotyle umbellata), spadeleaf (Centella 
asiatica), and cattail (Typha sp.), Carolina willow, and Peruvian primrosewillow (Ludwigia peruviana). The 
center of pond is unvegetated.   

Surface Water 2: Reservoirs (FLUCFCS 530) – 0.25 acres 
Surface water 2 is a manmade stormwater pond /ditch located along the western boundary of the project 
area. The pond is characterized by open water with emergent vegetation around the perimeter. Dominant 
vegetation includes Peruvian primrosewillow, cattail, red maple, maiden fern, marsh pennywort, and 
spadeleaf.  

Wildlife and Protected Species 

Database Reviews 

The FWS's IPaC portal is an online service providing information on federally listed threatened and 
endangered species. According to the FWS IPaC portal, the project area does not contain critical habitat 
for federally protected wildlife species. Species that IPaC has listed as having potential occurrence within 
the project area are outlined in Table 1. A copy of the IPaC report can be found in Attachment D. 

The Florida Natural Areas Inventory (FNAI) Biodiversity Matrix Map Server is a screening tool that provides 
data regarding rare species occurrence information statewide. According to the screening tool, there are 
no documented occurrences of protected species within the limits of the project. However, the Eastern 
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indigo snake and wood stork are listed as likely to occur in the vicinity. A copy of the FNAI Report can be 
found in Attachment E.  

Audubon Florida EagleWatch Program maintains a bald eagle database from a statewide volunteer nest 
monitoring program in Florida. According to the database, the nearest active bald eagle nest (DE001) is 
located approximately 1.45 miles south of the project area. The nest was unmonitored during the 2021 
season. The Florida Fish and Wildlife Conservation Commission (FWC) and FWS recommends that nesting 
territory evaluations are completed for work within 660-feet of an active nest. Due to the distance from 
the project, any potential site activities would have no effect on this nest.  

A review of the FWS’s wood stork GIS data indicates that the nearest wood stork nesting colony 
(Morganton) is approximately 4 miles south of the project area. The entirety of the project site lies within 
the 15-mile wood stork core foraging area (CFA’s). Preferred foraging habitat includes wetlands exhibiting 
a mosaic of submerged and/or emergent aquatic vegetation, and shallow, open-water areas subject to 
hydrologic regimes ranging from dry to wet. The project area does not include suitable habitat for the 
wood stork, and therefore will have no effect on the wood stork.  

Table 1 summarizes the protected species that have a potential to be found on-site based on the land 
uses and database research within the project study area. Table 1 also shows the probability of occurrence 
based on habitat availability and habitat quality.  

Table 1. Listed Species Potentially Found Within Project Area.  

Common Name Scientific Name 
Protection Status 

Federal (F)/State (S) Suitable Habitat 
Probability 

of 
Occurrence 

Florida Bonneted 
Bat 

Eumops floridanus  Endangered (F/S)  semitropical forests with tropical 
hardwood, pineland, and mangrove 
habitats, golf courses and 
neighborhoods 

Low 

Florida Panther  Puma concolor coryis Endangered (F) Forested areas with dense 
understory vegetation Low 

Audubon’s Crested 
Caracara 

Polyborus plancus 
audubonii 

Threatened (F) wet prairies with cabbage palms, 
wooded areas with saw palmetto, 
cypress, scrub oaks and pastures 

Low 

Eastern Black Rail Laterallus jamaicensis Threatened (F) 
 

Marshes, coastal prairies, 
saltmarshes, and wetlands Low 

Florida Grasshopper 
Sparrow 

Ammondramus 
savannarum floridanus 

Endangered (F) Dry prairies Low 

Florida Scrub Jay  Aphelocoma 
coerulescens 

Threatened (F) 
 

Sand pine and xeric oak scrub, 
scrubby flatwoods, and sandy 
deposits 

Low 

Wood Stork Mycteria americana Threatened (F) 
 

Marshes, wetland, swamps, ditches, 
and ponds 

Low 

Eastern Indigo 
Snake 

Drymarchon corais 
couperi 

Threatened (F) 
 

Pine flatwoods, hardwood forests, 
hammocks, areas surrounding 
cypress swamps 

Medium 

Gopher Tortoise Gopherus polyphemus Threatened (S) 
Regional 
Threatened/Candidate 
(F) 

Longleaf pine sandhills, xeric oak 
hammocks, scrub, pine flatwoods, 
dry prairies, coastal dunes, ruderal 
areas 

High 
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Field Review 

Earth Resources biologists surveyed the site using pedestrian transects to determine the potential 
presence of protected and listed species or their habitat on March 3, 2023. Wildlife species documented 
during the field assessment included boat-tailed grackle, black vulture, Carolina wren, northern cardinal, 
southern leopard frog, and gopher tortoise.  

Gopher Tortoise  
The gopher tortoise is listed as State-designated Threatened by the FWC, and several commensal species 
listed by the FWS and/or the FWC are known to utilize gopher tortoise burrows. Commensal species 
include the eastern indigo snake and the Florida pine snake (Pituophis melanoleucus mugitus). A total of 
6 potentially occupied gopher tortoise burrows were documented within the upland areas of the project. 
A gopher tortoise burrow location map can be found in Attachment F.  

Pursuant to FWC Gopher Tortoise Permitting Guidelines (July 2020), potentially occupied gopher tortoise 
burrows must be avoided by 25 feet in all directions from the mouth of a burrow. It should be noted that 
leaving a 50-foot diameter (25-foot radius) undisturbed area around each burrow and developing 
everything else is not allowed and would require a permit and relocation of tortoises. If the gopher 
tortoise burrows cannot be avoided, a permit will be required from the FWC prior to construction activities 
and the gopher tortoises will need to be relocated by an authorized gopher tortoise agent. A formal 
gopher tortoise survey is recommended to determine the on-site population and permitting 
requirements.  

CONCLUSIONS 
The project area includes both upland and wetland communities. Earth Resources biologists traversed the site to 
describe the habitats and determine the potential presence of protected and listed species or their habitat. The 
jurisdictional wetland and surface water boundaries were flagged in accordance with 62-340, FAC.  

Several active gopher tortoise  burrows were documented onsite. If construction will occur within 25’ of a gopher 
tortoise burrow, a permit from the FWC will be required prior to construction activities and the gopher tortoises 
will need to be relocated by an authorized gopher tortoise agent to a FWC approved recipient area.  

REFERENCES  
Florida Department of Transportation. 1999. Florida Land Use, Cover and Forms Classification System (FLUCFCS).  

Florida Audubon Eagle Nest Locator. https://cbop.audubon.org/conservation/about-eaglewatch-program 

Wunderlin, R. P., B. F. Hansen, A. R. Franck, and F. B. Essig. 2019. Atlas of Florida Plants 
(http://florida.plantatlas.usf.edu/). [S. M. Landry and K. N. Campbell (application development), USF Water 
Institute.] Institute for Systematic Botany, University of South Florida, Tampa. 

Florida Natural Area Inventory Biodiversity Matrix Data Viewer 
(https://www.fnai.org/BiodiversityMatrix/index.html) 

US Fish and Wildlife Service Information for Planning and Consultation Website 
https://ecos.fws.gov/IPaC/location/5TLNRFIDZJG4LGHGIGCOT6EV34/resources 

U.S. Fish and Wildlife Service (USFWS). Species Profile for the Wood Stork (Mycteria americana) U.S. Fish and 
Wildlife Service (USFWS). https://www.fws.gov/northflorida/Species-Accounts/Wood-stork-2005.htm 

https://cbop.audubon.org/conservation/about-eaglewatch-program
http://florida.plantatlas.usf.edu/
https://www.fnai.org/BiodiversityMatrix/index.html
https://ecos.fws.gov/ipac/location/5TLNRFIDZJG4LGHGIGCOT6EV34/resources
https://www.fws.gov/northflorida/Species-Accounts/Wood-stork-2005.htm


 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A 

WETLAND AND SURFACE WATER LOCATION MAP 
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ATTACHMENT B 

PHOTO DOCUMENTATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Upland hardwood coniferous mix (FLUCFCS 434) facing southeast. 

 

Maintained grassed area within utilities (FLUCFCS 830) land use facing southwest. 



 

Hardwood conifer mixed forest (FLUCFCS 434) facing northwest. 

 

Disturbed upland hardwood conifer mix (FLUCFCS 434) facing northeast. 



 

Surface Water 1 (FLUCFCS 530) facing west. 

 

Surface Water 2 (FLUCFCS 530) facing southwest. 



 

Drainage ditch connected to Surface Water 2 facing southwest. 
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LAND USE MAP 
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FWS IPAC RESOURCES LIST 
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IPaC resource list

This report is an automatically generated list of species and other resources such as critical

habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's

(USFWS) jurisdiction that are known or expected to be on or near the project area referenced

below. The list may also include trust resources that occur outside of the project area, but

that could potentially be directly or indirectly a�ected by activities in the project area.

However, determining the likelihood and extent of e�ects a project may have on trust

resources typically requires gathering additional site-speci�c (e.g., vegetation/species

surveys) and project-speci�c (e.g., magnitude and timing of proposed activities) information.

Below is a summary of the project information you provided and contact information for the

USFWS o�ce(s) with jurisdiction in the de�ned project area. Please read the introduction to

each section that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI

Wetlands) for additional information applicable to the trust resources addressed in that

section.

Location
DeSoto County, Florida

Local o�ce

Florida Ecological Services Field O�ce

  (772) 562-3909

  (772) 562-4288

 fw4�esregs@fws.gov

1339 20th Street

Vero Beach, FL 32960-3559

https:/ / www.fws.gov/ o�ce/ �orida-ecological-services

U.S. Fish & Wildlife ServiceIPaC

mailto:fw4flesregs@fws.gov
https://www.fws.gov/office/florida-ecological-services
https://ipac.ecosphere.fws.gov/
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis

of project level impacts.

The primary information used to generate this list is the known or expected range of each

species. Additional areas of in�uence (AOI) for species are also considered. An AOI includes

areas outside of the species range if the species could be indirectly a�ected by activities in

that area (e.g., placing a dam upstream of a �sh population even if that �sh does not occur at

the dam site, may indirectly impact the species by reducing or eliminating water �ow

downstream). Because species can move, and site conditions can change, the species on this

list are not guaranteed to be found on or near the project area. To fully determine any

potential e�ects to species, additional site-speci�c and project-speci�c information is often

required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the

Secretary information whether any species which is listed or proposed to be listed may be

present in the area of such proposed action" for any project that is conducted, permitted,

funded, or licensed by any Federal agency. A letter from the local o�ce and a species list

which ful�lls this requirement can only be obtained by requesting an o�cial species list from

either the Regulatory Review section in IPaC (see directions below) or from the local �eld

o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC

website and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.

2. Click DEFINE PROJECT.

3. Log in (if directed to do so).

4. Provide a name and description for your project.

5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of

the U.S. Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic

and Atmospheric Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown

on this list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also

shows species that are candidates, or proposed, for listing. See the listing status page for

more information. IPaC only shows species that are regulated by USFWS (see FAQ).

1

2

https://www.fws.gov/ecological-services/
https://www.fisheries.noaa.gov/topic/consultations/endangered-species-act-consultations
https://www.fisheries.noaa.gov/species-directory/threatened-endangered
https://www.fws.gov/law/endangered-species-act
https://ipac.ecosphere.fws.gov/status/list
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2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce

of the National Oceanic and Atmospheric Administration within the Department of

Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

Birds

NAME STATUS

Florida Bonneted Bat Eumops �oridanus
Wherever found

There is proposed critical habitat for this species. Your location

does not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/8630

Endangered

Florida Panther Puma (=Felis) concolor coryi

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/1763

Endangered

Puma (=mountain Lion) Puma (=Felis) concolor (all subsp.

except coryi)

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/6049

SAT

West Indian Manatee Trichechus manatus

Wherever found

There is �nal critical habitat for this species. Your location does

not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/4469

Threatened

Marine mammal

NAME STATUS

Audubon's Crested Caracara Polyborus plancus audubonii

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/8250

Threatened

Eastern Black Rail Laterallus jamaicensis ssp. jamaicensis

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/10477

Threatened

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/8630
https://ecos.fws.gov/ecp/species/1763
https://ecos.fws.gov/ecp/species/6049
https://ecos.fws.gov/ecp/species/4469
https://ecos.fws.gov/ecp/species/8250
https://ecos.fws.gov/ecp/species/10477
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Reptiles

Insects

Flowering Plants

Florida Grasshopper Sparrow Ammodramus savannarum

�oridanus

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/32

Endangered

Florida Scrub-jay Aphelocoma coerulescens

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/6174

Threatened

Wood Stork Mycteria americana

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/8477

Threatened

NAME STATUS

American Alligator Alligator mississippiensis
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/776

SAT

Eastern Indigo Snake Drymarchon couperi

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/646

Threatened

NAME STATUS

Monarch Butter�y Danaus plexippus

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/9743

Candidate

NAME STATUS

Pygmy Fringe-tree Chionanthus pygmaeus

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/1084

Endangered

https://ecos.fws.gov/ecp/species/32
https://ecos.fws.gov/ecp/species/6174
https://ecos.fws.gov/ecp/species/8477
https://ecos.fws.gov/ecp/species/776
https://ecos.fws.gov/ecp/species/646
https://ecos.fws.gov/ecp/species/9743
https://ecos.fws.gov/ecp/species/1084
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Critical habitats

Potential e�ects to critical habitat(s) in this location must be analyzed along with the

endangered species themselves.

There are no critical habitats at this location.

Migratory birds

The birds listed below are birds of particular concern either because they occur on the

USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your

project location. To learn more about the levels of concern for birds on your list and how

this list is generated, see the FAQ below. This is not a list of every bird you may �nd in this

location, nor a guarantee that every bird on this list will be found in your project area. To see

exact locations of where birders and the general public have sighted birds in and around

your project area, visit the E-bird data mapping tool (Tip: enter your location, desired date

range and a species on your list). For projects that occur o� the Atlantic Coast, additional

maps and models detailing the relative occurrence and abundance of bird species on your

list are available. Links to additional information about Atlantic Coast birds, and other

important information about your migratory bird list, including how to properly interpret and

use your migratory bird report, can be found below.

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden

Eagle Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to

migratory birds, eagles, and their habitats should follow appropriate regulations and

consider implementing appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.

2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species

Measures for avoiding and minimizing impacts to birds

https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-

migratory-birds

Nationwide conservation measures for birds

https://www.fws.gov/sites/default/�les/documents/nationwide-standard-conservation-

measures.pdf

1

2

https://www.fws.gov/program/migratory-birds/species
http://ebird.org/ebird/map/
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
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For guidance on when to schedule activities or implement avoidance and minimization

measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF

PRESENCE SUMMARY at the top of your list to see when these birds are most likely to be

present and breeding in your project area.

BREEDING SEASONNAME

American Kestrel Falco sparverius paulus

This is a Bird of Conservation Concern (BCC) only in particular

Bird Conservation Regions (BCRs) in the continental USA

https://ecos.fws.gov/ecp/species/9587

Breeds Apr 1 to Aug 31

Bachman's Sparrow Aimophila aestivalis

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/6177

Breeds May 1 to Sep 30

Bald Eagle Haliaeetus leucocephalus

This is not a Bird of Conservation Concern (BCC) in this area,

but warrants attention because of the Eagle Act or for potential

susceptibilities in o�shore areas from certain types of

development or activities.

Breeds Sep 1 to Jul 31

Chimney Swift Chaetura pelagica

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds Mar 15 to Aug 25

Great Blue Heron Ardea herodias occidentalis

This is a Bird of Conservation Concern (BCC) only in particular

Bird Conservation Regions (BCRs) in the continental USA

Breeds Jan 1 to Dec 31

Lesser Yellowlegs Tringa �avipes

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/9679

Breeds elsewhere

Prairie Warbler Dendroica discolor

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 1 to Jul 31

Red-headed Woodpecker Melanerpes erythrocephalus

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 10 to Sep 10

https://ecos.fws.gov/ecp/species/9587
https://ecos.fws.gov/ecp/species/6177
https://ecos.fws.gov/ecp/species/9679
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Probability of Presence Summary

The graphs below provide our best understanding of when birds of concern are most likely

to be present in your project area. This information can be used to tailor and schedule your

project activities to avoid or minimize impacts to birds. Please make sure you read and

understand the FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before

using or attempting to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s)

your project overlaps during a particular week of the year. (A year is represented as 12 4-

week months.) A taller bar indicates a higher probability of species presence. The survey

e�ort (see below) can be used to establish a level of con�dence in the presence score. One

can have higher con�dence in the presence score if the corresponding survey e�ort is also

high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in

the week where the species was detected divided by the total number of survey events

for that week. For example, if in week 12 there were 20 survey events and the Spotted

Towhee was found in 5 of them, the probability of presence of the Spotted Towhee in

week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of

presence is calculated. This is the probability of presence divided by the maximum

probability of presence across all weeks. For example, imagine the probability of

presence in week 20 for the Spotted Towhee is 0.05, and that the probability of presence

at week 12 (0.25) is the maximum of any week of the year. The relative probability of

presence on week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical

conversion so that all possible values fall between 0 and 10, inclusive. This is the

probability of presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds

across its entire range. If there are no yellow bars shown for a bird, it does not breed in your

project area.

Swallow-tailed Kite Elanoides for�catus

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/8938

Breeds Mar 10 to Jun 30

https://ecos.fws.gov/ecp/species/8938
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 no data survey e�ort breeding season probability of presence

Survey E�ort ( )

Vertical black lines superimposed on probability of presence bars indicate the number of

surveys performed for that species in the 10km grid cell(s) your project area overlaps. The

number of surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )

A week is marked as having no data if there were no survey events for that week.

Survey Timeframe

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant

information. The exception to this is areas o� the Atlantic coast, where bird returns are

based on all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

American

Kestrel

BCC - BCR

Bachman's

Sparrow

BCC Rangewide

(CON)

Bald Eagle

Non-BCC

Vulnerable

Chimney Swift

BCC Rangewide

(CON)

Great Blue

Heron

BCC - BCR

Lesser

Yellowlegs

BCC Rangewide

(CON)

Prairie Warbler

BCC Rangewide

(CON)

Red-headed

Woodpecker

BCC Rangewide

(CON)
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Swallow-tailed

Kite

BCC Rangewide

(CON)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory

birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all

birds at any location year round. Implementation of these measures is particularly important when birds

are most likely to occur in the project area. When birds may be breeding in the area, identifying the

locations of any active nests and avoiding their destruction is a very helpful impact minimization measure.

To see when birds are most likely to occur and be breeding in your project area, view the Probability of

Presence Summary. Additional measures or permits may be advisable depending on the type of activity

you are conducting and the type of infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my speci�ed

location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other

species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge

Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science

datasets and is queried and �ltered to return a list of those birds reported as occurring in the 10km grid

cell(s) which your project intersects, and that have been identi�ed as warranting special attention because

they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species that has a

particular vulnerability to o�shore activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area.

It is not representative of all birds that may occur in your project area. To get a list of all birds potentially

present in your project area, please visit the Rapid Avian Information Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially

occurring in my speci�ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by

the Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and

citizen science datasets.

Probability of presence data is continuously being updated as new and better information becomes

available. To learn more about how the probability of presence graphs are produced and how to interpret

them, go the Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering or migrating in my area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering,

migrating or year-round), you may query your location using the RAIL Tool and look at the range maps

provided for birds in your area at the bottom of the pro�les provided for each bird in your results. If a bird

https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://avianknowledge.net/index.php/beneficial-practices/
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/program/migratory-birds/species
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/program/eagle-management
https://data.pointblue.org/apps/rail/
https://avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/apps/rail/
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on your migratory bird species list has a breeding season associated with it, if that bird does occur in your

project area, there may be nests present at some point within the timeframe speci�ed. If "Breeds

elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their

range anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the Virgin

Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in

the continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either

because of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in

o�shore areas from certain types of development or activities (e.g. o�shore energy development or

longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in

particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC species of

rangewide concern. For more information on conservation measures you can implement to help avoid and

minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and

groups of bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data

Portal. The Portal also o�ers data and information about other taxa besides birds that may be helpful to

you in your project review. Alternately, you may download the bird model results �les underlying the portal

maps through the NOAA NCCOS Integrative Statistical Modeling and Predictive Mapping of Marine Bird

Distributions and Abundance on the Atlantic Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the

year, including migration. Models relying on survey data may not include this information. For additional

information on marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact

Caleb Spiegel or Pam Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating

the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of

priority concern. To learn more about how your list is generated, and see options for identifying what

other birds may be in your project area, please see the FAQ "What does IPaC use to generate the migratory

birds potentially occurring in my speci�ed location". Please be aware this report provides the "probability

of presence" of birds within the 10 km grid cell(s) that overlap your project; not your exact project

footprint. On the graphs provided, please also look carefully at the survey e�ort (indicated by the black

vertical bar) and for the existence of the "no data" indicator (a red horizontal bar). A high survey e�ort is

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://fwsepermits.servicenowservices.com/fws
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the key component. If the survey e�ort is high, then the probability of presence score can be viewed as

more dependable. In contrast, a low survey e�ort bar or no data bar means a lack of data and, therefore, a

lack of certainty about presence of the species. This list is not perfect; it is simply a starting point for

identifying what birds of concern have the potential to be in your project area, when they might be there,

and if they might be breeding (which means nests might be present). The list helps you know what to look

for to con�rm presence, and helps guide you in knowing when to implement conservation measures to

avoid or minimize potential impacts from your project activities, should presence be con�rmed. To learn

more about conservation measures, visit the FAQ "Tell me about conservation measures I can implement

to avoid or minimize impacts to migratory birds" at the bottom of your migratory bird trust resources

page.
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Marine mammals
Marine mammals are protected under the Marine Mammal Protection Act. Some are also

protected under the Endangered Species Act  and the Convention on International Trade in

Endangered Species of Wild Fauna and Flora .

The responsibilities for the protection, conservation, and management of marine mammals

are shared by the U.S. Fish and Wildlife Service [responsible for otters, walruses, polar bears,

manatees, and dugongs] and NOAA Fisheries  [responsible for seals, sea lions, whales,

dolphins, and porpoises]. Marine mammals under the responsibility of NOAA Fisheries are

not shown on this list; for additional information on those species please visit the Marine

Mammals page of the NOAA Fisheries website.

The Marine Mammal Protection Act prohibits the take (to harass, hunt, capture, kill, or

attempt to harass, hunt, capture or kill) of marine mammals and further coordination may

be necessary for project evaluation. Please contact the U.S. Fish and Wildlife Service Field

O�ce shown.

1. The Endangered Species Act (ESA) of 1973.

2. The Convention on International Trade in Endangered Species of Wild Fauna and Flora

(CITES) is a treaty to ensure that international trade in plants and animals does not

threaten their survival in the wild.

3. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce

of the National Oceanic and Atmospheric Administration within the Department of

Commerce.

The following marine mammals under the responsibility of the U.S. Fish and Wildlife Service

are potentially a�ected by activities in this location:

1

2

3

NAME

West Indian Manatee Trichechus manatus

https://ecos.fws.gov/ecp/species/4469

https://www.fws.gov/international/laws-treaties-agreements/us-conservation-laws/marine-mammal-protection-act.html
http://www.nmfs.noaa.gov/pr/species/mammals
https://www.fws.gov/law/endangered-species-act
https://www.fws.gov/program/cites
https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/4469
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Facilities

National Wildlife Refuge lands

Any activity proposed on lands managed by the National Wildlife Refuge system must

undergo a 'Compatibility Determination' conducted by the Refuge. Please contact the

individual Refuges to discuss any questions or concerns.

There are no refuge lands at this location.

Fish hatcheries

There are no �sh hatcheries at this location.

Wetlands in the National Wetlands Inventory

(NWI)
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under

Section 404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of

Engineers District.

Wetland information is not available at this time

This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or

for very large projects that intersect many wetland areas. Try again, or visit the NWI map to

view wetlands at this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level

information on the location, type and size of these resources. The maps are prepared from the analysis of

high altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography. A

margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular

site may result in revision of the wetland boundaries or classi�cation established through image analysis.

http://www.fws.gov/refuges/
http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://www.fws.gov/wetlands/data/mapper.HTML
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The accuracy of image interpretation depends on the quality of the imagery, the experience of the image

analysts, the amount and quality of the collateral data and the amount of ground truth veri�cation work

conducted. Metadata should be consulted to determine the date of the source imagery used and any

mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or �eld work. There

may be occasional di�erences in polygon boundaries or classi�cations between the information depicted

on the map and the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of

aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or

submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and

nearshore coastal waters. Some deepwater reef communities (coral or tuber�cid worm reefs) have also

been excluded from the inventory. These habitats, because of their depth, go undetected by aerial

imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe

wetlands in a di�erent manner than that used in this inventory. There is no attempt, in either the design or

products of this inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local

government or to establish the geographical scope of the regulatory programs of government agencies.

Persons intending to engage in activities involving modi�cations within or adjacent to wetland areas should

seek the advice of appropriate Federal, state, or local agencies concerning speci�ed agency regulatory

programs and proprietary jurisdictions that may a�ect such activities.
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NOTE: The Biodiversity Matrix includes only rare species and natural communities tracked by FNAI.

Report for 2 Matrix Units:   33979 , 33980

Descriptions

DOCUMENTED - There is a documented occurrence in the
FNAI database of the species or community within this Matrix
Unit.

DOCUMENTED-HISTORIC - There is a documented
occurrence in the FNAI database of the species or community
within this Matrix Unit; however the occurrence has not been
observed/reported within the last twenty years.

LIKELY - The species or community is known to occur in this
vicinity, and is considered likely within this Matrix Unit
because:
 1. documented occurrence overlaps this and adjacent

Matrix Units, but the documentation isn't precise
enough to indicate which of those Units the species or
community is actually located in; or

 
2. there is a documented occurrence in the vicinity and

there is suitable habitat for that species or community
within this Matrix Unit.

POTENTIAL - This Matrix Unit lies within the known or
predicted range of the species or community based on expert
knowledge and environmental variables such as climate,
soils, topography, and landcover.

Matrix Unit ID:  33979
0 Documented Elements Found

0 Documented-Historic Elements Found

3 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Drymarchon couperi
Eastern Indigo Snake G3 S2? T FT 

Mesic flatwoods G4 S4 N N 
Mycteria americana
Wood Stork G4 S2 T FT 

Matrix Unit ID:  33980
0 Documented Elements Found

1018 Thomasville Road
Suite 200-C
Tallahassee, FL 32303
850-224-8207
850-681-9364 fax
www.fnai.org

Florida Natural Areas Inventory
Biodiversity Matrix Query Results

UNOFFICIAL REPORT
Created 3/2/2023

(Contact the FNAI Data Services Coordinator at 850.224.8207 or
kbrinegar@fnai.fsu.edu         for information on an official Standard Data Report)

https://www.fnai.org/PDFs/FieldGuides/Drymarchon_couperi.pdf
https://www.fnai.org/PDFs/FieldGuides/Mycteria_americana.pdf
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0 Documented-Historic Elements Found

4 Likely Elements Found

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Drymarchon couperi
Eastern Indigo Snake G3 S2? T FT 

Mesic flatwoods G4 S4 N N 
Mycteria americana
Wood Stork G4 S2 T FT 

Scrub G2 S2 N N 

Matrix Unit IDs:   33979 , 33980
29 Potential Elements Common to Any of the 2 Matrix Units

Scientific and Common Names Global
Rank

State
Rank

Federal
Status

State
Listing

Acipenser oxyrinchus desotoi
Gulf Sturgeon G3T2T3 S2? T FT 

Antigone canadensis pratensis
Florida Sandhill Crane G5T2 S2 N ST 

Aphelocoma coerulescens
Florida Scrub-Jay G2? S1S2 T FT 

Athene cunicularia floridana
Florida Burrowing Owl G4T3 S3 N ST 

Calopogon multiflorus
many-flowered grass-pink G2G3 S2S3 N T 

Centrosema arenicola
sand butterfly pea G2Q S2 N E 

Corynorhinus rafinesquii
Rafinesque's Big-eared Bat G3G4 S1 N N 

Deeringothamnus pulchellus
beautiful pawpaw G1 S1 E E 

Dryobates borealis
Red-cockaded Woodpecker G3 S2 E, PT FE 

Eumops floridanus
Florida bonneted bat G1 S1 E FE 

Gopherus polyphemus
Gopher Tortoise G3 S3 C ST 

Lechea cernua
nodding pinweed G3 S3 N T 

Lithobates capito
Gopher Frog G2G3 S3 N N 

Litsea aestivalis
pondspice G3? S2 N E 

Matelea floridana
Florida spiny-pod G2 S2 N E 

Mustela frenata peninsulae
Florida Long-tailed Weasel G5T3? S3? N N 

Nemastylis floridana
celestial lily G2 S2 N E 

Nolina atopocarpa
Florida beargrass G3 S3 N T 

Peucaea aestivalis
Bachman's Sparrow G3 S3 N N 

Platanthera integra
yellow fringeless orchid G3G4 S3 N E 

Podomys floridanus
Florida Mouse G3 S3 N N 

Pteroglossaspis ecristata
giant orchid G2G3 S2 N T 

Rhynchospora megaplumosa
large-plumed beaksedge G2 S2 N E 

https://www.fnai.org/PDFs/FieldGuides/Drymarchon_couperi.pdf
https://www.fnai.org/PDFs/FieldGuides/Mycteria_americana.pdf
https://www.fnai.org/PDFs/FieldGuides/Acipenser_oxyrinchus_desotoi.pdf
https://www.fnai.org/PDFs/FieldGuides/Aphelocoma_coerulescens.pdf
https://www.fnai.org/PDFs/FieldGuides/Athene_cunicularia_floridana.pdf
https://www.fnai.org/PDFs/FieldGuides/Calopogon_multiflorus.pdf
https://www.fnai.org/PDFs/FieldGuides/Centrosema_arenicola.pdf
https://www.fnai.org/PDFs/FieldGuides/Corynorhinus_rafinesquii.pdf
https://www.fnai.org/PDFs/FieldGuides/Deeringothamnus_pulchellus.pdf
https://www.fnai.org/PDFs/FieldGuides/Picoides_borealis.pdf
https://www.fnai.org/PDFs/FieldGuides/Eumops_glaucinus_floridanus.pdf
https://www.fnai.org/PDFs/FieldGuides/Gopherus_polyphemus.pdf
https://www.fnai.org/PDFs/FieldGuides/Lechea_cernua.pdf
https://www.fnai.org/PDFs/FieldGuides/Litsea_aestivalis.pdf
https://www.fnai.org/PDFs/FieldGuides/Matelea_floridana.pdf
https://www.fnai.org/PDFs/FieldGuides/Nemastylis_floridana.pdf
https://www.fnai.org/PDFs/FieldGuides/Nolina_atopocarpa.pdf
https://www.fnai.org/PDFs/FieldGuides/Platanthera_integra.pdf
https://www.fnai.org/PDFs/FieldGuides/Podomys_floridanus.pdf
https://www.fnai.org/PDFs/FieldGuides/Pteroglossaspis_ecristata.pdf
https://www.fnai.org/PDFs/FieldGuides/Rhynchospora_megaplumosa.pdf
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Schizachyrium niveum
scrub bluestem G1G2 S1S2 N E 

Sciurus niger niger
Southeastern Fox Squirrel G5T5 S3 N N 

Setophaga discolor paludicola
Florida Prairie Warbler G5T3 S3 N N 

Trichechus manatus latirostris
Florida Manatee G2G3T2 S2S3 T N 

Ursus americanus floridanus
Florida Black Bear G5T4 S4 N N 

Zephyranthes simpsonii
redmargin zephyrlily G2G3 S2S3 N T 

Disclaimer
The data maintained by the Florida Natural Areas Inventory represent the single most comprehensive source of information
available on the locations of rare species and other significant ecological resources statewide. However, the data are not always
based on comprehensive or site-specific field surveys. Therefore, this information should not be regarded as a final statement on
the biological resources of the site being considered, nor should it be substituted for on-site surveys. FNAI shall not be held liable
for the accuracy and completeness of these data, or opinions or conclusions drawn from these data. FNAI is not inviting reliance
on these data. Inventory data are designed for the purposes of conservation planning and scientific research and are not
intended for use as the primary criteria for regulatory decisions.

Unofficial Report
These results are considered unofficial. FNAI offers a Standard Data Request option for those needing certifiable data.

https://www.fnai.org/PDFs/FieldGuides/Schizachyrium_niveum.pdf
https://www.fnai.org/PDFs/FieldGuides/Ursus_americanus_floridanus.pdf
https://www.fnai.org/PDFs/FieldGuides/Zephyranthes_simpsonii.pdf
mailto:kbrinegar@fnai.fsu.edu?subject=Standard%20Data%20Request&body=I%20am%20interested%20in%20a%20Standard%20Data%20Request%20for%20the%20following%20grids:33979,33980.
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GOPHER TORTOISE LOCATION MAP 
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Peace River Facility Expansion – Florida Fish and Wildlife Conservation Commission Pre-Application Meeting 

 

Date/Time: March 31, 2023 

Location: Email Correspondence and Site Visits 

Attendees: FWC- Audrey Browing,  
Juturna; Jonathan Kennedy and Brian Norman  

 

• Purpose and Goals- Determine the Florida Fish and Wildlife Commission (FWC) permitting requirements 
for gopher tortoises or other impacts to species of concern for the proposed expansion of the Peace River 
water treatment facility.  

• Project Overview/Description- Juturna is assisting the project team leader Brown and Caldwell with the 
preparation of the project’s design criteria package for use in an RFP for project implementation, and a 
Southwest Florida Water Management (SWFWMD) co-funding application. The expansion is proposed to 
be completed in 2028. The property within the project site address is 8998 SW County Rd 769, Arcadia FL 
34269, and is owned by the Peace River Manasota Regional Water Supply Authority.  

• Site Review- The site was visited by Earth Resources Consulting Scientists March 3, 2023 for a habitat 
assessment of the proposed project area, and as part of the site visit Earth Resources identified 6 gopher 
tortoise burrows within the project area.  There were no other species of concern identified in the project 
area during the Earth Resources visit.  The Earth Resources Habitat Assessment Memo is dated March 27, 
2023.  Juturna staff (Brian Norman) during a separate site visit, also toured the proposed expansion site on 
March 9, 2023, and identified gopher tortoise burrows.  The March 3, 2023 Earth Resources site survey 
did not identify the presence of other listed species, but noted there is a medium probability of the presence 
of the Eastern Indigo snake.  

• Permit Requirements Confirmation / Open Discussion- gopher tortoise February 23, 2023, Juturna staff 
contacted FWC call (850) 488- 3831 (Tallahassee) to inquire about agency permitting requirements for the 
proposed Peace River water treatment facility expansion.  FWC staff responded by email (Attachment A) 
with attachments that describe FWC permitting requirements relating to gopher tortoises.  This is 
consistent with the permitting discussion in the Earth Resources Habitat Assessment.  Burrows may not 
be destroyed nor impacts occur within 25 feet of a burrow.  If impacts to a burrow are unavoidable, 
tortoises may be relocated to an approved protected area on-site or to an approved location offsite, with 
the issuance of an agency permit.  If there are less than 10 burrows on site, on-site or off-site relocation 
may be authorized.  If there are more than 10 burrows on site, a Conservation Permit is required. The fee 
for either an on-or off-site is FWC gopher tortoise permit is $234, although there are additional direct costs 
for the updated site survey for FWC approval, and if off site relocation is convenient or necessary, the 
direct costs for an approved off-site relocation.  See Attachments B1 and B2.   The project site will need 
to be surveyed for an update to the presence (and number) or absence of gopher tortoises, and the survey 
approved by FWC prior to construction.  FWC recommends 90 days lead time to file the survey. at the 
time plans are filed and before land clearing begins. 
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• Permit requirements- Eastern Indigo snake- this protected species if found during the updated site survey,
requires pre-construction posting of educational information on site to inform construction personnel.
Standard protection measures for the Eastern Indigo snake are in Attachment C.

Action Items Summary 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies 
or inconsistencies are noted, please contact the writer within 7 days. 

Jonathan M Kennedy, P.E. 
jkennedy@juturnaconsulting.com 

Juturna Consulting, LLC 
10549 N. Florida Avenue, Suite K 
Tampa, FL 33612 

Attachments 
A. FWC February 23, 2023 e mail
B1. FWC Gopher Tortoise Fact Sheet Laws
B2. FWC Before You Build

1) Gopher Tortoise Fact Sheet Laws
2) Before You Build

C. Protection Measures for Eastern Indigo Snake

Item: Action: By 

Project Site Survey Resurvey the project site for the presence or absence of gopher 
tortoise burrows. File the resurvey for FWC approval 90 days 
before construction activities commence. 

Contractor team 



Gopher Tortoise 10 or Fewer Burrows Permit 
Information 

 
From Audrey Browning on 2023-02-23 13:24 
Details Headers Plain text 

• GT Fact Sheet Laws (English & Spanish).pdf(~1.3 MB) 
• Before You Build.pdf(~1.2 MB) 

Hello, 
 
Thank you for contacting the FWC Gopher Tortoise Program about the process for gopher tortoise 
relocation on sites where development is planned. Per your request for preliminary information on 
permitting for tortoise relocation, I have included basic information for our permitting process in this 
email. The bulk of this email is related to our smaller, 10 or Fewer Permits, however, if you have 
more than 10 burrows involved then a Conservation Permit would be applicable. The general 
information here is still applicable to a Conservation Permit with a few differences in mitigation fees 
and documents required for the application. If you have specific questions relating to this 
development site after reading through these initial materials, please don't hesitate to reach out to 
the gopher tortoise program at 850-921-1030 or the regional biologist Kyle Brown at 863-648-3200.  
 
---- 
 
The 10 or Fewer Burrows permit authorizes on-site or off-site gopher tortoise relocation. For on-site 
relocation, the recipient site areas must be suitable set-aside areas that provide sufficient forage and 
a safe environment for the gopher tortoises. The habitat must remain suitable after all clearing, 
grading, and construction activities are completed on your property and you will need to install silt-
fencing during construction activities to exclude relocated tortoises from the development area. If 
you opt for on-site relocation, an online course is available and successful completion of the course 
will allow you, as the landowner, to perform capture and relocation activities yourself in lieu of hiring 
an authorized agent. You can access the course through the online permitting system after you 
initiate an application in the system. 
 
Off-site relocation is required if permanent on-site suitable habitat is not available 25 feet or more 
from development. For off-site relocation, you must hire an Authorized Gopher Tortoise Agent to 
move the tortoises to a certified recipient site. 
To find an Authorized Agent in your area, please 
visit https://public.myfwc.com/maps/gtmapping/GTPermitMap.html. Under the Additional Permits 
section, please select the check box next to “Authorized Gopher Tortoise Agent”. Then, please 
select the “By County” tab that is located above the Florida map. A list should be shown that depicts 
each county in Florida. Select the checkbox next to the appropriate County. After clicking the 
“Search” button, a map should be shown across your screen. This map will contain blue pin icons. 
Each icon is an individual Authorized Gopher Tortoise Agent.  Once you click on a blue pin icon, the 
Authorized Agents name and contact information will be shown. 
 
A $234 mitigation fee is required for the 10 or Fewer Burrows permit; however, off-site relocation 
involves additional fees related to hiring an Authorized Gopher Tortoise Agent and relocating the 
tortoise to an off-site recipient site. 
 

mailto:audrey.browning@myfwc.com
https://juturnaconsulting.com:2096/cpsess3139411776/3rdparty/roundcube/?_task=mail&_extwin=1&_uid=52&_mbox=INBOX&_action=show#headers
https://juturnaconsulting.com:2096/cpsess3139411776/3rdparty/roundcube/?_task=mail&_extwin=1&_uid=52&_mbox=INBOX&_action=show#all-headers
https://juturnaconsulting.com:2096/cpsess3139411776/3rdparty/roundcube/?_task=mail&_extwin=1&_uid=52&_mbox=INBOX&_action=show
https://juturnaconsulting.com:2096/cpsess3139411776/3rdparty/roundcube/?_task=mail&_action=get&_mbox=INBOX&_uid=52&_token=ZQvGRWotc9dLnCq1CAxdnAJ1z9PuJ4L2&_part=2
https://juturnaconsulting.com:2096/cpsess3139411776/3rdparty/roundcube/?_task=mail&_action=get&_mbox=INBOX&_uid=52&_token=ZQvGRWotc9dLnCq1CAxdnAJ1z9PuJ4L2&_part=3
https://public.myfwc.com/maps/gtmapping/GTPermitMap.html


For more information about 10 or Fewer Burrows permits, please visit 
https://myfwc.com/license/wildlife/gopher-tortoise-permits/10-or-fewer-burrows/. 
 
Here are the first steps you should take to begin the gopher tortoise relocation process: 
1. Conduct a baseline survey to confirm the development area contains 10 or fewer gopher tortoise 
burrows. 
2. Assess whether the burrows are potentially occupied. 
3. You should then register in the online permitting system and initiate the permit application process 
(https://public.myfwc.com/CrossDOI/PermitSystem/loginform.aspx). 
 
For more information regarding how to obtain a 10 or fewer burrows permit as a property owner, 
please visit us at https://myfwc.com/license/wildlife/gopher-tortoise-permits/10-or-fewer-
burrows/property-owners/. 
 
Please feel free to reach out with additional questions to either myself or your regional gopher 
tortoise biologist. 
 
Thank you, 
 
Audrey Browning 
(she/her) 
Gopher Tortoise Assistant Biologist 
Wildlife Diversity Conservation Section 
Division of Habitat and Species Conservation Florida Fish and Wildlife Conservation Commission 
1875 Orange Avenue East 
Tallahassee, Florida 32311 
850-921-1030 

www.MyFWC.com/gophertortoise  
 
 
- - - 

 

https://myfwc.com/license/wildlife/gopher-tortoise-permits/10-or-fewer-burrows/property-owners/
https://myfwc.com/license/wildlife/gopher-tortoise-permits/10-or-fewer-burrows/property-owners/


Get The Facts About 
Gopher Tortoises:
Laws, policies and guidelines

Florida Fish and Wildlife
Conservation Commission
MyFWC.com

Gopher tortoises are a threatened species and are 
protected under state law, Chapter 68A-27 of the 
Florida Administrative Code (F.A.C.). Property owners 
must obtain relocation permits from the Florida Fish 
and Wildlife Conservation Commission (FWC) to 
relocate all gopher tortoises before any land clearing or 
development activities can take place.

Rule 68A-27.003 (F.A.C.)
The gopher tortoise (Gopherus polyphemus) is hereby 
declared to be threatened, and shall be afforded the 
protective provisions specified in this paragraph. 
No person shall take, attempt to take, pursue, hunt, 
harass, capture, possess, sell or transport any gopher 
tortoise or parts thereof or their eggs, or molest, 
damage, or destroy gopher tortoise burrows, except as 
authorized by Commission permit or when complying 
with Commission approved guidelines for specific 
actions which may impact gopher tortoises and their 
burrows. A gopher tortoise burrow is a tunnel with a 
cross-section that closely approximates the shape of 
a gopher tortoise. Permits will be issued based upon 
whether issuance would further management plan 
goals and objectives. 

Gopher tortoise enforcement policy
Gopher tortoise or gopher tortoise burrow permits 
are not required to conduct agricultural, silvicultural 
and management activities intended to improve 
native wildlife habitat. In addition, if a landowner can 
demonstrate that gopher tortoise burrows on their 
land are abandoned, the law pertaining to protecting 
burrows does not apply. 

Upper respiratory tract disease 
The FWC no longer requires upper respiratory tract 
disease testing as a prerequisite to issuing gopher 
tortoise relocation permits.

Permitting guidelines 
Landowners or developers must relocate gopher 
tortoises out of harm’s way on land slated for 
development. Prior to initiating development activity, 
landowners or developers must obtain proper permits 
for all gopher tortoise capture, relocation and release. 
New FWC permitting guidelines provide incentives 
for relocating tortoises to lands that have long-
term protection and management; authorize gopher 
tortoise agents to capture, handle and transport 
gopher tortoises; require recipient site certification for 
private landowners who would like to receive displaced 
tortoises; and require a mitigation contribution to the 
FWC for all permits. 

Relocation
Before gopher tortoise capture, handling and 
relocation activities begin, landowners must obtain a 
permit from the FWC. Landowners with 10 or fewer 
burrows may opt to relocate tortoises on-site as habitat 
requirements permit; or retain a permitted authorized 
gopher tortoise agent for all off-site relocations.

Mitigation contributions
All permits require a mitigation contribution. A 
mitigation contribution is compensation, usually in 
the form of monetary contributions or protected land 
donations. All mitigation contributions support 
gopher tortoise conservation actions as specified in 
the FWC Gopher Tortoise Management Plan.

For more information, contact your Regional Gopher 
Tortoise Conservation Biologist or call 850-921-1030, 
or visit MyFWC.com/GopherTortoise.

Photo by David Moynahan



Florida Fish and Wildlife 
Conservation Commission

MyFWC.com 

Directrices para la concesión de permisos 
Los propietarios o promotores inmobiliarios deben reubicar 

a las tortugas Gopher fuera de peligro en los terrenos 

previstos para la urbanización. Antes de iniciar la actividad 

urbanística, los propietarios o promotores deben obtener los 

permisos adecuados para la captura, reubicación y liberación 

de las tortugas Gopher. Las nuevas directrices de la FWC 

para la concesión de permisos ofrecen incentivos para la 

reubicación de tortugas en terrenos que cuenten con 

protección y gestión a largo plazo; autorizan a los agentes de 

tortugas de topo a capturar, manipular y transportar tortugas 

de topo; exigen la certificación del lugar receptor a los 

propietarios de terrenos privados que deseen recibir tortugas 

desplazadas; y exigen una contribución de mitigación a la 

FWC para todos los permisos. 

Reubicación 
Antes de comenzar las actividades de captura, manipulación y 

reubicación de las tortugas Gopher, los propietarios deben 

obtener un permiso de la FWC. Los propietarios de tierras con 

10 o menos madrigueras pueden optar por reubicar las tortugas 

en el lugar, según los requisitos del hábitat, o contratar a un 

agente autorizado de tortugas Gopher para todas las 

reubicaciones fuera del lugar. 

Foto por David Moynahan 

Contribuciones de mitigación 
Todos los permisos requieren una contribución de mitigación. 

Una contribución de mitigación es una compensación, 

normalmente en forma de contribuciones monetarias o 

donaciones de tierras protegidas. Todas las contribuciones de 

mitigación apoyan las acciones de conservación de la tortuga de 

topo tal y como se especifica en el Plan de Gestión de la Tortuga 

Gopher de la FWC. 

Para más información, póngase en contacto con su biólogo 
regional de conservación de la tortuga Gopher o llame al 
850-921-1030, o visite MyFWC.com/GopherTortoise.

Conozca los datos sobre 

las tortugas Gopher: 
Leyes, políticas y directrices 

Las tortugas Gopher son una especie amenazada y están 

protegidas por la ley estatal, Capítulo 68A-27 del Código 

Administrativo de Florida (F.A.C.). Los propietarios deben 

obtener permisos de reubicación de la Comisión de 

Conservación de la Pesca y la Vida Silvestre de Florida 

(FWC) para reubicar a todas las tortugas gopher antes de 

realizar cualquier actividad de saneamiento o desarrollo. 

Regla 68A-27.003 (F.A.C.) 
La tortuga Gopher (Gopherus polyphemus) se declara por la 

presente como amenazada, y se le concederán las 

disposiciones de protección especificadas en este párrafo. 

Ninguna persona tomará, intentará tomar, perseguir, cazar, 

acosar, capturar, poseer, vender o transportar cualquier 

tortuga Gopher o partes de la misma o sus huevos, o 

molestar, dañar o destruir las madrigueras de la tortuga 

Gopher, excepto según lo autorizado por el permiso de la 

Comisión o cuando se cumpla con las directrices aprobadas 

por la Comisión para las acciones específicas que pueden 

afectar a las tortugas Gopher y sus madrigueras. Una 

madriguera de tortuga Gopher es un túnel con una sección 

transversal que se aproxima a la forma de una tortuga 

Gopher. Los permisos se concederán en función de si su 

expedición favorece las metas y objetivos del plan de 

gestión. 

Política de aplicación de la ley sobre la tortuga 
Gopher 
No se requieren permisos para la tortuga Gopher o para las 

madrigueras de la tortuga Gopher para llevar a cabo 

actividades agrícolas, silvícolas y de gestión destinadas a 

mejorar el hábitat de la vida silvestre nativa. Además, si un 

propietario puede demostrar que las madrigueras de la 

tortuga Gopher en sus tierras están abandonadas, no se aplica 

la ley relativa a la protección de las madrigueras. 

Enfermedad del tracto respiratorio superior 
La FWC ya no exige la realización de pruebas de la enfermedad 

del tracto respiratorio superior como requisito previo a la 

expedición de permisos de reubicación de tortugas Gopher. 

http://myfwc.com/


Northwest Region
3911 Highway 2321
Panama City, FL 32409-1658
850-265-3676

North Central Region
3377 East U.S. Highway 90
Lake City, FL 32055-8795
386-758-0525

Northeast Region
1239 S.W. 10th Street
Ocala, FL 34474-2797
352-732-1225

Southwest Region
3900 Drane Field Road 
Lakeland, FL 33811-1299 
863-648-3200

South Region
8535 Northlake Boulevard 
Palm Beach, FL 33412-3303 
561-625-5122

Florida Fish and Wildlife
Conservation Commission
MyFWC.com

Before you build
What every landowner should 
know about gopher tortoises 
before breaking ground

■ Home sites that have on-site preserves offer
added value for wildlife viewing.

■ Financial and technical assistance is available to certified
gopher tortoise recipient sites that create and manage 

habitat for tortoises displaced by development.

■ Florida Fish and Wildlife Conservation
Commission’s (FWC) Landowner Assistance

Program has cost-share opportunities 
available for activities associated 
with wildlife habitat conservation and 
management on private lands.

Gopher tortoises generally graze within 160 feet of their burrow on a 
variety of plant types including broadleaf grasses, wiregrass, prickly 
pear cactus, clover, dandelion and seasonal fruits and berries - wild 
grape, blackberry, blueberry and partridge berry. 

Gopher tortoise 
conservation 
In September 2007, the FWC approved the Gopher 
Tortoise Management Plan. The goal of the plan is 
to restore and maintain viable populations of gopher 
tortoises throughout Florida. To meet this goal, the 
plan includes four conservation objectives:

■ Improve habitat management on protected lands;
■ Increase protected gopher tortoise habitat;
■ Restock gopher tortoises to protected and

managed habitats; and 
■ Decrease gopher tortoise mortality on lands

proposed for development.

These objectives will be met by implementing 
actions outlined in broad categories such as 
permitting, local government coordination, law 
enforcement, habitat preservation and management, 
population and disease management, landowner 
incentives, monitoring and research, and education 
and outreach.  

 Before you clear land or move tortoises, know 
the law and obtain proper permits. Visit  
MyFWC.com/GopherTortoise or call the gopher 
tortoise conservation biologist in your region.

Robert La Follette

For more information on gopher tortoise permits and 
gopher tortoise habitat management, contact your 
regional gopher tortoise conservation biologist or call 
850-921-1030, or visit MyFWC.com/GopherTortoise.

printed on recycled paper

Protecting gopher tortoises
benefits the environment and the landowner

Cliff Leonard



Legal protection for gopher 
tortoises and their burrows
During the last century gopher tortoise numbers 
in Florida have declined. Habitat destruction, 
fragmentation and degradation have placed these 
burrow-building tortoises in peril.

The gopher tortoise is classified as a threatened 
species in Florida. Florida law (Chapter 68A–27, 
Florida Administrative Code), makes it illegal to 
take, harm, harass, capture, possess, sell or transport 
any gopher tortoise or parts thereof or their eggs, or 
molest, damage or destroy gopher tortoise burrows, 
except as authorized by specific Commission permit. 

Impacts to gopher tortoises and their burrows may 
constitute “taking” under the law. An illegal take of 
a gopher tortoise burrow includes, but is not limited 
to, damaging, collapsing or covering a gopher tortoise 
burrow from land clearing, bulldozing, grading, 
paving or building construction associated with 
land development, except as authorized by specific 
Commission permit. 

Property owners (or their agents) must obtain 
permits from the FWC to capture and relocate all 
gopher tortoises before any land clearing, grading or 
other development-related activities can begin.

Determine if you have 
gopher tortoises on  
your land 
Before disturbing vegetation or ground in 
preparation for development, survey the entire 
property to determine the number and location of 
gopher tortoise burrows. 

If possible, conduct burrow surveys when tortoises 
are most active, April – October; this window is 
extended in southern Florida.

During the colder months, burrows may appear 
abandoned.  Consider burrows with eroded or debris- 
covered entrances as potentially occupied.

You may wish to consult with an authorized gopher 
tortoise agent (a person who possesses a permit and 
is qualified to capture and relocate gopher tortoises) 
to determine whether gopher tortoises inhabit your 
property. A list of authorized agents is available at 
MyFWC.com/GopherTortoise.

If you have gopher  
tortoises on your land, 
your options are:

■ Avoid development altogether.
■ Avoid destruction of tortoise burrows and any

impacts within 25 feet of the burrow.
■ Preserve additional habitat on-site, and relocate all

gopher tortoises to this area. A permit is required.
■ Relocate tortoises off-site to protected recipient

sites. A permit is required. 

Clearing, grading or other site disturbance which 
occurs before you receive your permit or before “100% 
burrow surveys” have been verified by Florida Fish 
and Wildlife Conservation Commission’s (FWC) may 
result in a violation.  It also may delay your project 
and increase cost.  Bottom line – make sure you have 
received your permit and that burrow surveys have 
been verified by FWC before land clearing starts.  

An authorized gopher tortoise agent permitted by 
the FWC must assist with all relocation activities 
under all permits, except on-site relocation conducted 
under the “10 or Fewer Burrows” permit.

Submit application forms for gopher tortoise permits 
at least 90 days prior to the time needed. 

A gopher tortoise burrow is a tunnel in the ground with a half 
moon-shaped (flat bottom, arched roof) burrow entrance. Gopher 
tortoises typically excavate and use two or more burrows. 

For information about permitting or to apply for a gopher 
tortoise permit online, visit MyFWC.com/GopherTortoise 
and click on permits. 

Gopher tortoise 
burrows are 
usually easy to 
spot because of 
the sand mound 
or “apron” 
created during 
excavation at the 
burrow entrance. 
Tortoise tracks, 
scat, shell 
fragments 
(tortoises may 
lay eggs in 
sand outside 
the burrow) or 
feeding trails in 
the surrounding 
area indicate 
tortoise activity.

Cliff Leonard George Bruner

Cliff Leonard

A keystone species
The gopher tortoise is an industrious and ancient 
reptile that inhabits dry upland areas throughout 
Florida.  It has stumpy, elephantine hind feet and 
flattened, shovel-like forelimbs perfectly designed 
for digging. 

This remarkable tortoise excavates underground 
burrows that average 15 feet long and 6 feet deep. 
Burrows maintain a near constant temperature and 
humidity year-round, providing a safe haven from 
temperature extremes, predators and seasonal fires.

More than 350 animals depend on these burrows for 
refuge including several state and federally protected 
species, such as the gopher frog, burrowing owl, 
Florida pine snake, Florida mouse and eastern indigo 
snake. The gopher tortoise is a “keystone species” 
because so many other species depend on it for their 
survival – a decline in gopher tortoise numbers results 
in a decline in the other species that rely on  
its burrows. 

Robert La Follette

The gopher tortoise 
and land development



STANDARD PROTECTION MEASURES 

FOR THE EASTERN INDIGO SNAKE 

U.S. Fish and Wildlife Service 

March 23, 2021 

The eastern indigo snake protection/education plan (Plan) below has been developed by the U.S. 

Fish and Wildlife Service (USFWS) in Florida and Georgia for use by applicants and their 

construction personnel. At least 30 days prior to any clearing/land alteration activities, the 

applicant shall notify the appropriate USFWS Field Office via e-mail that the Plan will be 

implemented as described below (North Florida Field Office: jaxregs@fws.gov; South Florida 

Field Office: verobeach@fws.gov; Panama City Field Office: panamacity@fws.gov; Georgia 

Field Office: gaes_assistance@fws.gov). As long as the signatory of the e-mail certifies 
compliance with the below Plan (including use of the attached poster and brochure), no further 

written confirmation or approval from the USFWS is needed and the applicant may move 

forward with the project. 

If the applicant decides to use an eastern indigo snake protection/education plan other than the 

approved Plan below, written confirmation or approval from the USFWS that the plan is 

adequate must be obtained. At least 30 days prior to any clearing/land alteration activities, the 

applicant shall submit their unique plan for review and approval. The USFWS will respond via 

e-mail, typically within 30 days of receiving the plan, either concurring that the plan is adequate

or requesting additional information. A concurrence e-mail from the appropriate USFWS Field

Office will fulfill approval requirements.

The Plan materials should consist of: 1) a combination of posters and pamphlets (see Poster 

Information section below); and 2) verbal educational instructions to construction personnel by 

supervisory or management personnel before any clearing/land alteration activities are initiated 

(see Pre-Construction Activities and During Construction Activities sections below). 

POSTER INFORMATION 

Posters with the following information shall be placed at strategic locations on the construction 

site and along any proposed access roads (a final poster for Plan compliance, to be printed on 11 

x 17in or larger paper and laminated, is attached): 

DESCRIPTION: The eastern indigo snake is one of the largest non-venomous snakes in North 

America, with individuals often reaching up to 8 feet in length. They derive their name from the 

glossy, blue-black color of their scales above and uniformly slate blue below. Frequently, they 

have orange to coral reddish coloration in the throat area, yet some specimens have been 

reported to only have cream coloration on the throat. 



These snakes are not typically aggressive and will attempt to crawl away when disturbed. 

Though indigo snakes rarely bite, they should NOT be handled. 

SIMILAR SNAKES: The black racer is the only other solid black snake resembling the 

eastern indigo snake. However, black racers have a white or cream chin, thinner bodies, and 

WILL BITE if handled. 

LIFE HISTORY: The eastern indigo snake occurs in a wide variety of terrestrial habitat types 

throughout Florida and Georgia. Although they have a preference for uplands, they also utilize 

some wetlands and agricultural areas and often move seasonally between upland and lowland 

habitats, particularly in the northern portions of its range (North Florida and Georgia). Eastern 

indigo snakes will often seek shelter inside gopher tortoise burrows and other below- and above-

ground refugia, such as other animal burrows, stumps, roots, and debris piles. Reliance on xeric 

sandhill habitats throughout the northern portion of the range in northern Florida and Georgia is 

due to the dependence on gopher tortoise burrows for shelter during winter. Breeding occurs 

during October through February. Females may lay from 4 - 12 white eggs as early as April 

through June, with young hatching in late July through October. 

PROTECTION UNDER FEDERAL AND STATE LAW: The eastern indigo snake is 

classified as a Threatened species by both the USFWS and the Florida Fish and Wildlife 

Conservation Commission. Taking of eastern indigo snakes is prohibited by the Endangered 

Species Act without a permit is defined by the USFWS as an attempt to kill, harm, harass, 

pursue, hunt, shoot, wound, trap, capture, collect, or engage in any such conduct. Penalties 

include a maximum fine of $25,000 for civil violations and up to 

$50,000 and/or imprisonment for criminal offenses, if convicted. 

Only individuals currently authorized through an issued Incidental Take Statement in 

association with a USFWS Biological Opinion, or by a Section 10(a)(1)(A) permit issued by the 

USFWS, to handle an eastern indigo snake are allowed to do so. 

IF YOU SEE A LIVE EASTERN INDIGO SNAKE ON THE SITE: 

• Cease clearing activities and allow the live eastern indigo snake sufficient time to move

away from the site without interference;

• Personnel must NOT attempt to touch or handle snake due to protected status.

• Take photographs of the snake, if possible, for identification and documentation

purposes. Â

• Immediately notify supervisor or the applicants designated agent, and the

appropriate USFWS office, with the location information and condition of the

snake.

• If the snake is located in a vicinity where continuation of the clearing or construction

activities will cause harm to the snake, the activities must halt until such time that a

representative of the USFWS returns the call (within one day) with further guidance as

to when activities may resume.



IF YOU SEE A DEAD EASTERN INDIGO SNAKE ON THE SITE: 

• Cease clearing activities and immediately notify supervisor or the applicants 

designated agent, and the appropriate USFWS office, with the location information 

and condition of the snake. 

• Take photographs of the snake, if possible, for identification and documentation 

purposes. 

• Thoroughly soak the dead snake in water and then freeze the specimen. The 

appropriate wildlife agency will retrieve the dead snake. 

 

Telephone numbers of USFWS Florida Field Offices to be contacted if a live or dead 

eastern indigo snake is encountered: 

 

North Florida Field Office: (904) 731-3336 

Panama City Field Office: (850) 769-0552  

South Florida Field Office: (772) 562-3909 

Georgia Field Office: (706) 613-9493 

 

PRE-CONSTRUCTION ACTIVITIES 

1. The applicant or designated agent will post educational posters in the construction office 

and throughout the construction site, including any access roads. The posters must be clearly 

visible to all construction staff. A sample poster is attached. 

 

2. Prior to the onset of construction activities, the applicant/designated agent will conduct a 

meeting with all construction staff (annually for multi-year projects) to discuss identification of 

the snake, its protected status, what to do if a snake is observed within the project area, and 

applicable penalties that may be imposed if state and/or federal regulations are violated. An 

educational brochure including color photographs of the snake will be given to each staff 

member in attendance and additional copies will be provided to the construction superintendent 

to make available in the onsite construction office (a final brochure for Plan compliance, to be 

printed double-sided on 8.5 x 11in paper and then properly folded, is attached). Â Photos of 

eastern indigo snakes may be accessed on USFWS and/or FWC or GADNR websites. 

 

3. Construction staff will be informed that in the event that an eastern indigo snake (live or 

dead) is observed on the project site during construction activities, all such activities are to 

cease until the established procedures are implemented according to the Plan, which includes 

notification of the appropriate USFWS Field Office. The contact information for the USFWS is 

provided on the referenced posters and brochures. 

 

DURING CONSTRUCTION ACTIVITIES 

1. During initial site clearing activities, an onsite observer may be utilized to determine whether 

habitat conditions suggest a reasonable probability of an eastern indigo snake sighting 

(example: discovery of snake sheds, tracks, lots of refugia and cavities present in the area of 

clearing activities, and presence of gopher tortoises and burrows). 



2. If an eastern indigo snake is discovered during gopher tortoise relocation activities (i.e. 

burrow excavation), the USFWS shall be contacted within one business day to obtain further 

guidance which may result in further project consultation. 

 

3. Periodically during construction activities, the applicants designated agent should visit the 

project area to observe the condition of the posters and Plan materials, and replace them as 

needed. Construction personnel should be reminded of the instructions (above) as to what is 

expected if any eastern indigo snakes are seen. 

 

POST CONSTRUCTION ACTIVITIES 

Whether or not eastern indigo snakes are observed during construction activities, a monitoring 

report should be submitted to the appropriate USFWS Field Office within 60 days of project 

completion. The report can be sent electronically to the appropriate USFWS e-mail address 

listed on page one of this Plan. 



                                      

 

Peace River Facility Expansion – DeSoto County Building Department Pre-Application Meeting 

 

Date/Time  Wed., March 15, 2023 9 AM 

Location: Video Conference 

Attendees: DeSoto County; June Fisher, Development Director; Kathy Heitman, Senior Planner; 
Brown and Caldwell; Rob Gaylord,  
Juturna Consulting; Jon Kennedy, Brian Norman, Trish Howard 

Distribution: Attendees 

 

• Purpose and Goals- Determine current DeSoto building department requirements for the proposed Peace 
River WSA expansion.   The $100 Million project will include buildings and water treatment process units.   

• Project Overview/Description- Juturna is assisting the project team leader Brown and Caldwell with the 
preparation of the project’s design criteria package for use in an RFP for a design build contract to be 
advertised in the Fall of 2023. Construction is scheduled to be completed in 2028.   

• Site Review: Trish presented the preliminary site plan.  Juturna presented a February 2023 preliminary 
project site plan graphic (attached).  The project site is less than 100 acres and located at 8998 SW County 
Rd 769, Arcadia FL. 

• Permit Requirements Confirmation / Open Discussion 

o Application Requirements: 

▪ Development Order – Submit 1st.   

• Submit with Preliminary site plan (i.e.60% design).  Will need to go to the BOCC, 
quasi-judicial (scheduled 4th Tuesday of the month at 6pm).  

• The typical timeline for application submittal and BOCC hearing is 6 months. 

• Ordinance requires Development Orders to expire within 3 years if construction 
has not begun.   

• Fees: $250 application fee, $150 Public Notice Legal fee, $150 Public Notice 
postcard fee- less than 100 ac $100 Sign fee 

 

▪ Improvement Plan – Submit 2nd.  

• Cannot precede the Development Order submittal 
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• Detailed (i.e. sealed)  plans that are reviewed and approved by staff in the planning 
and zoning department. 

• Should be as complete as possible, otherwise it will have to be rereviewed by each 
department. 

• Fees: $1000 

• Building Permit- A building permit may be issued once the Improvement Plan is approved.  
A single building permit is issued for each building structure, although all the buildings in the 
project can be submitted together.  Structural, electrical and mechanical permits are issued as 
required for each structure, based on the plans submitted.  The County will perform 
intermittent site inspections during construction to facilitate the issuance of a temporary and 
final Certificates of Occupancy. Certificate of Occupancy requires final inspection for 
approval. 

 

The meeting was adjourned at approximately 9:23 AM 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies or 
inconsistencies are noted, please contact the writer within 7 days. 

 

Trisha L Howard, P.E. 
thoward@juturnaconsulting.com 
 
 
Juturna Consulting, LLC 
10549 N. Florida Avenue, Suite K 
Tampa, FL 33612 

 

Attachment  



 

2012 Lena Road, Bradenton, Florida 34211    Phone: 941-748-4693    Fax: 941-744-1643 
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Peace River Facility Expansion – FDEP – South District Pre-Application Meeting 
 

Date/Time: Monday, February 6, 2023; 1:00 pm 

Location: Video Conference Call 

Attendees: FDEP: Nolin Moon, Richard Boensch 
PRMRWSA: Mike Knowles, Richard Anderson  
Brown and Caldwell: Rob Gaylord 
Juturna: Ryan Martin, Jon Kennedy 

 

 

 Purpose and Goals- Meet with permitting agency (FDEP South District) to discuss the project and evaluate the 
permitting requirements.  Meeting will identify the permit(s) required, the permitting agency review period and 
the permit fees.    

 Project Overview/Description- Juturna is assisting the project team leader Brown and Caldwell with the 
preparation of the project’s design criteria package for use in an RFP and a Southwest Florida Water 
Management (SWFWMD) cofunding application. The expansion is proposed to be completed in 2028. The 
property within the project site address is 8998 SW County Rd 769, Arcadia FL, and is identified as owned by 
the Peace River/Manasota Regional Water Supply Authority.  

 Site Review- Existing facility to expand.  The majority of the property adjacent to the project site is developed.  
See preliminary site plan herein.  

 



March 6, 2023  

Peace River Facility Expansion – FDEP – South District Pre-Application Meeting 
Page 2 of 3  

Page | 2 of 3 

 

 Permit Requirements Confirmation / Open Discussion 

a) Environmental Resource Permit – The Joint Application for Individual Environmental Resource 
permit/Authorization to Use State-Owned Submerged Lands/Federal Dredge and Fill Permit (Individual 
ERP) application will be reviewed as a new permit.  Sections A, C and E of the individual ERP application 
will be required.  Building and structure impervious area would be covered under the ERP review and 
regulation.  If no wetlands are impacted, FDEP – South District will review the application.  If there are 
wetlands or retained waters in the project site, the Army Corps of Engineers will review as a section 404 
permit.  Ryan Martin stated a brief review of the National Wetlands Inventory map shows only constructed 
treatment plant facilities, retention ponds, and no wetlands within the preliminary proposed project area.    
See excerpt from the wetlands inventory herein.  For a project site between 10 and 20 acres, the online 
submittal fee is $1,500.00 per FAC 62-4.050(4)(h)4.a.(II) with a $100 discount for submitting online. Review 
period is 30 days from receipt.  In case of a request for additional information (RAI) for either the ERP or 
drinking water permit, applicant has 90 days to respond.  Following notice of completion, agency has 60 
days to issue the permit/agency action.   

Following the meeting, Brown and Caldwell notified us that wetlands have been located on the property 
and within the areas that will be impacted by the construction as shown in the drawing below.  Included 
below is an image from Earth Resources Consulting Scientists habitat assessment memo.  Subsequent to 
the pre-application meeting the site was visited by Earth Resources on March 3, 2023 for a habitat 
assessment of the proposed project area.  The figure below is included in the memo as published on 
March 27, 2023. 
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b) NPDES – Notice of Intent to Use Generic Permit for Stormwater Discharge from Large and Small 
Construction Activities form will need to be submitted by the contractor during construction for a site 
greater than 1 acre as per FAC 62-621.300.  This include a $400.00 fee for sites greater than 5 acres per 
FAC 62-4.050(4)(d)1.a.  This permit will require a Stormwater Pollution Prevention Plan (SWPPP), and 
will also handle dewatering as long as the dewatering water is not contaminated. 

c) Public Water System – This Class IA Facility has permitted maximum capacity of 51 mgd and a PWS ID 
of 6142734. Any change or expansion to a system requires permit form 62-555.900(1) Application for a 
Specific Permit to Construct PWS Components.  Treatment improvements and expansion including piping, 
chemical tanks, wet wells, other process equipment etc. would be covered under this drinking water permit. 
The expansion project will be reviewed as a major modification.  The fee for a major modification is 
$12,500.00 as per FAC 62-4.050(4)(n)1.a. The agency has a 30 day review period from receipt of application.  
Following notice of completion, agency has 90 days to issue the permit/agency action.  In case of a request 
for additional information (RAI) for either the ERP or drinking water permit, applicant has 90 days to 
respond.    

The meeting was adjourned at approximately 1:30 pm. 

The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies 
or inconsistencies are noted, please contact the writer within 7 days. 

 

Ryan P. Martin 
rmartin@juturnaconsulting.com 
 
 
Juturna Consulting, LLC 
10549 N. Florida Avenue, Suite K 
Tampa, FL 33612 
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Appendix D: Preliminary Master Equipment List 



Preliminary Master Equipment List Appendix D

GUIDELINES:
Fill in Equipment Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

DUTY DEFINITIONS OPERATION DEFINITIONS STATUS DEFINITIONS

(C) Continuous: Operates continuously under normal conditions (C) Critical: Operates without interruption under (N) New: Equipment is new

( I ) Intermittent: Operates intermittently under normal conditions (E) Essential: Operates during normal & utility power failure (eg. requires GENSET)(E) Existing: Equipment is existing and not modified

(S) Stand-by: Installed, but will not operate simultaneously with duty equipment (N) Non-essential: Operates during normal conditions, but interruptible on load shed & utility failure(M) Modified: Equipment is existing and modified

(R) Redundant but Operational: Redundant/standby equipment but may be run simultaneously with duty equipment (F) Future: New equipment, but not installed initially

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Sodium Hydroxide Storage Tank 1 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Storage Tank 2 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Feed Pump 1 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 2 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 3 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 4 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

Sodium Hydroxide Feed Pump 5 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 6 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 7 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 8 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

PAC Slurry Tank 1 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Tank 2 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Mixer 1 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Slurry Mixer 2 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Recirculation Pump 1 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 2 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 3 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 4 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Contact Tank 1 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 2 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 3 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 4 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Tank Mixer 1 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 2 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 3 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 4 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Feed Pump 1 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 2 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 3 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N S E N

Alum Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 3 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 4 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 5 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 6 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 7 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 8 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Feed Pump 1 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 2 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 3 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Alum Feed Pump 4 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 5 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 6 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Polymer Feed Tank 1 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Feed Tank 2 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Mixer 1 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Aging Mixer 2 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Feed Pump 1 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 2 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 3 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Feed Pump 4 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 5 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 6 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Aging Tank 1 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Tank 2 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Rapid Mix 1 Rapix Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Rapid Mix 2 Rapid Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Alum Chemical Feed System

CAPACITY/SIZE 2 

(TDH, psig, etc.)

Sodium Hydroxide Chemical Feed 

System

TREATMENT PROCESS

Powder Activated Carbon Chemical Feed 

System

Rapid Mix

3 HP (1 HP per 

pump)

2.25 HP (3/4 HP 

per pump)

3 HP (3/4 HP per 

pump)

3 HP (3/4 HP per 

pump)

Polymer Chemical Feed System

2.25 HP (3/4 HP 

per pump)

3 HP (1 HP per 

pump)

EQUIPMENT (COMMON NAME)
EQUIPMENT TYPE 

DESCRIPTION

Equipment List: Alternative 1

Peace River WTP 24 MGD Expansion

Project No.: 159076

Design Deliverable Milestone: Bridging 

Documents

Notes
(Supply 

Voltage)

No.of 

PHASES

Equipment 

RPM
Motor RPM

CAPACITY/SIZE 1 

(gpm, scfm, etc.)

INDOORS/

OUTDOORS
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1st Stage Flocculator 1 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 2 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 3 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N S E N

2nd Stage Flocculator 1 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 2 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 3 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N S E N

3rd Stage Flocculator 1 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 2 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 3 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 4 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N S E N

Incline Plate Settler 1 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 2 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 3 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 4 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA S E N

Hoseloss Sludge Collector 1 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 2 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 3 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 4 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y S E N

Band Screen 1 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 2 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 3 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 4 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y S E N 30 gpm @ 60 psi Wash Water

Membrane 1 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 2 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 3 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 4 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 5 Membrane Indoors 4 MGD 551 sq ft NA NA NA 480V 3 N C E N

Membrane 6 Membrane Indoors 4 MGD 552 sq ft NA NA NA 480V 3 N S E N

Compresser 1 Compresser Indoors NA NA NA NA 480V 3 N C E N

Compresser 2 Compresser Indoors NA NA NA NA 480V 3 N S E N

Permeate Pump 1 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 2 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 3 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 4 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 5 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 6 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

CIP Tank 1 Storage Tank Indoors 12,000 gal 11.83 ft dia 14.92 ft high NA NA NA NA NA NA C E N

CIP Pump 1 Centrifugal Indoors 1,032 gpm 19 TDH 900 RPM NA 480V 3 Y C E N

CIP Pump 2 Centrifugal Indoors 1,032 gpm 19 TDH 900 RPM NA 480V 3 Y S E N

Backpulse Tank 1 Stoarge Tank Indoors 7,000 gal 11.83 ft dia 10.16 ft high NA NA NA NA NA NA C E N

Backpulse Pump 1 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Backpulse Pump 2 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y S E N

Air Scour Blower 1 Blower Indoors 13.5 scfm 80 psi NA NA 480V 3 Y C E N

Air Scour Blower 2 Blower Indoors 13.5 scfm 80 psi NA NA 480V 3 Y S E N

Citric Acid Storage Tank 1 Storage Tank Indoors 350 gal 47 in dia x 50 in high NA NA NA NA NA NA C E N

Citric Acid Feed Pump 1 Metering Pump Indoors 300 gph 58 psi NA NA 120V 1 Integral C E N

Citric Acid Feed Pump 2 Metering Pump Indoors 300 gph 58 psi NA NA 120V 1 Integral S E N

Sodium Bisulfate Storage Tank 1 Storage Tank Indoors 250 gal 31 in dia x 85 in high NA NA NA NA NA NA C E N

Sodium Bisulfate Feed Pump 1 Metering Pump Indoors 50 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Bisulfate Feed Pump 2 Metering Pump Indoors 50 gph 145 psi NA NA 120V 1 Integral S E N

Sulfuric Acid Storage Tank 1 Storage Tank Indoors 250 gal 31 in dia x 85 in high NA NA NA NA NA NA C E N

Sulfuric Acid Feed Pump 1 Metering Pump Indoors 80 gph 100 psi NA NA 120V 1 Integral C E N

Sulfuric Acid Feed Pump 2 Metering Pump Indoors 80 gph 100 psi NA NA 120V 1 Integral S E N

Tansfer Pump 1 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 2 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 3 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y S E N

Sodium Hypochlorite Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Feed Pump 1 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 2 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 3 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Sodium Hypochlorite Feed Pump 4 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 5 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 6 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Ammonium Hydroxide Storage Tank 1 Storage Tank Indoors 7,500 gal 8.5 ft dia 19.5 ft high NA NA NA NA NA NA C E N

Ammonium Hydroxide Feed Pump 1 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 2 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 3 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral S E N

Gravity Sludge Thickner 1 Thickner Outdoors 0.27 MGD 50 ft dia, 14 ft SWD NA NA NA 480V 3 N C E N

Thickened Sludge Pump 1 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N C E N

Thickened Sludge Pump 2 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N S E N

Belt Filter Press 1 Belt Filter Press Outdoors 130 gpm NA NA NA 7 HP 480V 3 N C E N 80 gpm @ 85 psi Wash Water

Sludge Cake Transfer Pump 1 Progressive Cavity Outdoors 20 gpm 150 psi 60 RPM 1650 RPM 25 HP 480V 3 Y C E N

Sodium Bisulfate (Dechlorination 

Chemical) Chemical Feed System

Citric Acid Chemical Feed System

Sulfuric Acid (Mineral Acid) Chemical 

Feed System

 Incline Plate Settlers

Flocculator

Hoseless Sludge Collector

Fine Screening

Solids Handeling

1 HP (1/3 HP per 

pump)

1 HP

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Membranes

7.5 HP

5 HP

75 HP

25 HP

Ammonium Hydroxide Chemical Feed 

System

Sodium Hypochlorite Chemical Feed 

System

100 HP

Transfer Pump Station

1 HP

1 HP
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Polymer Emulsion Tank 1 Storage Tank Outdoors 275 gal 4 ft x 3.3 ft x 3.8 ft NA NA NA NA NA NA C NA N

Polymer Feed Pump 1 Metering Pump Outdoors 5 gph 100 psi NA 1750 RPM 1/2 HP 120V 1 N C E N Water Flow Rate = 20 gpm

Recycle Pump 1 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N C E N

Recycle Pump 2 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N S E N

High Service Pump 1 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 2 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 3 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 4 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y S E N

High Service Pump Station

Recycle Pump Station

Polymer (Dewatering) Chemical 

Feed System
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GUIDELINES:
Fill in Equipment Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

DUTY DEFINITIONS OPERATION DEFINITIONS STATUS DEFINITIONS

(C) Continuous: Operates continuously under normal conditions (C) Critical: Operates without interruption under (N) New: Equipment is new

( I ) Intermittent: Operates intermittently under normal conditions (E) Essential: Operates during normal & utility power failure (eg. requires GENSET)(E) Existing: Equipment is existing and not modified

(S) Stand-by: Installed, but will not operate simultaneously with duty equipment (N) Non-essential: Operates during normal conditions, but interruptible on load shed & utility failure(M) Modified: Equipment is existing and modified

(R) Redundant but Operational: Redundant/standby equipment but may be run simultaneously with duty equipment (F) Future: New equipment, but not installed initially

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Sodium Hydroxide Storage Tank 1 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Storage Tank 2 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Feed Pump 1 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 2 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 3 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 4 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

Sodium Hydroxide Feed Pump 5 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 6 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 7 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 8 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

PAC Slurry Tank 1 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Tank 2 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Mixer 1 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Slurry Mixer 2 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Recirculation Pump 1 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 2 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 3 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 4 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Contact Tank 1 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 2 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 3 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 4 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Tank Mixer 1 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 2 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 3 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 4 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Feed Pump 1 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 2 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 3 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N S E N

Alum Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 3 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 4 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 5 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 6 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 7 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 8 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Feed Pump 1 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 2 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 3 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Alum Feed Pump 4 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 5 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 6 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Polymer Feed Tank 1 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Feed Tank 2 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Mixer 1 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Aging Mixer 2 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Feed Pump 1 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 2 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 3 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Feed Pump 4 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 5 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 6 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Aging Tank 1 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Tank 2 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Rapid Mix 1 Rapix Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Rapid Mix 2 Rapid Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Notes
(Supply 

Voltage)

Sodium Hydroxide Chemical Feed 

System

3 HP (3/4 HP per 

pump)

3 HP (3/4 HP per 

pump)

No.of 

PHASES

CAPACITY/SIZE 1 

(gpm, scfm, etc.)

CAPACITY/SIZE 2 

(TDH, psig, etc.)

Equipment 

RPM

Equipment List: Alternative 2

Peace River WTP 24 MGD Expansion

Project No.: 159076

Design Deliverable Milestone: Bridging 

Documents

EQUIPMENT (COMMON NAME) TREATMENT PROCESS EQUIPMENT TYPE DESCRIPTION
INDOORS/

OUTDOORS

Motor 

RPM

Powder Activated Carbon Chemical 

Feed System

Alum Chemical Feed System

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

3 HP (1 HP per 

pump)

Rapid Mix

3 HP (1 HP per 

pump)

Polymer Chemical Feed System
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1st Stage Flocculator 1 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 2 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 3 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N S E N

2nd Stage Flocculator 1 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 2 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 3 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N S E N

3rd Stage Flocculator 1 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 2 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 3 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 4 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N S E N

Incline Plate Settler 1 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 2 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 3 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 4 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA S E N

Hoseloss Sludge Collector 1 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 2 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 3 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 4 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y S E N

Filter 1 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 2 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 3 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 4 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 5 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 6 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Air Scour Blower 1 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 Y C E N

Air Scour Blower 2 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 Y S E N

Sodium Hypochlorite Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Feed Pump 1 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 2 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 3 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Sodium Hypochlorite Feed Pump 4 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 5 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 6 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Ammonium Hydroxide Storage Tank 1 Storage Tank Indoors 7,500 gal 8.5 ft dia 19.5 ft high NA NA NA NA NA NA C E N

Ammonium Hydroxide Feed Pump 1 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 2 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 3 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral S E N

Tansfer Pump 1 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 2 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 3 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y S E N

Gravity Sludge Thickner 1 Thickner Outdoors 0.27 MGD 50 ft dia, 14 ft SWD NA NA NA 480V 3 N C E N

Thickened Sludge Pump 1 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N C E N

Thickened Sludge Pump 2 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N S E N

Belt Filter Press 1 Belt Filter Press Outdoors 130 gpm NA NA NA 7 HP 480V 3 N C E N 80 gpm @ 85 psi Wash Water

Sludge Cake Transfer Pump 1 Progressive Cavity Outdoors 20 gpm 150 psi 60 RPM 1650 RPM 25 HP 480V 3 Y C E N

Polymer Emulsion Tank 1 Storage Tank Outdoors 275 gal 4 ft x 3.3 ft x 3.8 ft NA NA NA NA NA NA C NA N

Polymer Feed Pump 1 Metering Pump Outdoors 5 gph 100 psi NA 1750 RPM 1/2 HP 120V 1 N C E N Water Flow Rate = 20 gpm

Recycle Pump 1 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N C E N

Recycle Pump 2 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N S E N

High Service Pump 1 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 2 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 3 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 4 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y S E N

1 HP (1/3 HP per 

pump)

Ammonium Hydroxide Chemical Feed 

System

Transfer Pump Station

Solids Handeling

High Service Pump Station

Polymer (Dewatering) Chemical 

Feed System

Recycle Pump Station

Granular Media Filters

Sodium Hypochlorite Chemical Feed 

System

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Flocculator

 Incline Plate Settlers

Hoseless Sludge Collector

D-5



Preliminary Master Equipment List Appendix D

GUIDELINES:
Fill in Equipment Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

DUTY DEFINITIONS OPERATION DEFINITIONS STATUS DEFINITIONS

(C) Continuous: Operates continuously under normal conditions (C) Critical: Operates without interruption under (N) New: Equipment is new

( I ) Intermittent: Operates intermittently under normal conditions (E) Essential: Operates during normal & utility power failure (eg. requires GENSET)(E) Existing: Equipment is existing and not modified

(S) Stand-by: Installed, but will not operate simultaneously with duty equipment (N) Non-essential: Operates during normal conditions, but interruptible on load shed & utility failure(M) Modified:Equipment is existing and modified

(R) Redundant but Operational: Redundant/standby equipment but may be run simultaneously with duty equipment (F) Future: New equipment, but not installed initially

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Sodium Hydroxide Storage Tank 1 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Storage Tank 2 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Feed Pump 1 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 2 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 3 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 4 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

Sodium Hydroxide Feed Pump 5 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 6 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 7 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 8 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

Alum Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 3 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 4 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 5 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 6 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 7 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 8 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Feed Pump 1 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 2 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 3 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Alum Feed Pump 4 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 5 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 6 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Polymer Feed Tank 1 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Feed Tank 2 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Mixer 1 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Aging Mixer 2 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Feed Pump 1 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 2 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 3 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Feed Pump 4 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 5 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 6 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Aging Tank 1 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Tank 2 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Rapid Mix 1 Rapix Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Rapid Mix 2 Rapid Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

1st Stage Flocculator 1 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 2 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 3 Flocculator Outdoors 60 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N C E N

1st Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 2 HP 480V 3 N S E N

2nd Stage Flocculator 1 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 2 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 3 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N C E N

2nd Stage Flocculator 4 Flocculator Outdoors 45 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1.5 HP 480V 3 N S E N

3rd Stage Flocculator 1 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 2 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 3 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N C E N

3rd Stage Flocculator 4 Flocculator Outdoors 30 sec-1 16 ft L x 30 ft W x 16 ft H Variable NA 1 HP 480V 3 N S E N

Incline Plate Settler 1 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 2 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 3 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA C E N

Incline Plate Settler 4 Plate Settler Outdoors 0.4 gpm/sf 50 ft L x 30 ft W x 15 ft D NA NA NA NA NA NA S E N

Hoseloss Sludge Collector 1 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 2 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 3 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y C E N

Hoseloss Sludge Collector 4 Hoseless Sludge Collector Outdoors 200 gpm 50 ft L x 30 ft W NA NA 0.25 HP 120V 1 Y S E N

Alum Chemical Feed System

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Polymer Chemical Feed System

3 HP (1 HP per 

pump)

3 HP (1 HP per 

pump)

Notes
(Supply 

Voltage)

Sodium Hydroxide Chemical Feed 

System

3 HP (3/4 HP per 

pump)

3 HP (3/4 HP per 

pump)

No.of 

PHASES

CAPACITY/SIZE 1 

(gpm, scfm, etc.)

CAPACITY/SIZE 2 

(TDH, psig, etc.)

Equipment 

RPM

Motor 

RPM

Equipment List: Alternative 3
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Project No.: 159076

Design Deliverable Milestone: Bridging 

Documents
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EQUIPMENT TYPE 
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Rapid Mix

Flocculator

 Incline Plate Settlers
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Band Screen 1 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 2 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 3 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y C E N 30 gpm @ 60 psi Wash Water

Band Screen 4 Band Screen Outdoors 8 MGD 0.5 mm SS Wire Mesh NA NA 1 HP 480V 3 Y S E N 30 gpm @ 60 psi Wash Water

Membrane 1 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 2 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 3 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 4 Membrane Indoors 4 MGD 550 sq ft NA NA NA 480V 3 N C E N

Membrane 5 Membrane Indoors 4 MGD 551 sq ft NA NA NA 480V 3 N C E N

Membrane 6 Membrane Indoors 4 MGD 552 sq ft NA NA NA 480V 3 N S E N

Compresser 1 Compresser Indoors NA NA NA NA 480V 3 N C E N

Compresser 2 Compresser Indoors NA NA NA NA 480V 3 N S E N

Permeate Pump 1 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 2 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 3 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 4 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 5 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Permeate Pump 6 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

CIP Tank 1 Storage Tank Indoors 12,000 gal 11.83 ft dia 14.92 ft high NA NA NA NA NA NA C E N

CIP Pump 1 Centrifugal Indoors 1,032 gpm 19 TDH 900 RPM NA 480V 3 Y C E N

CIP Pump 2 Centrifugal Indoors 1,032 gpm 19 TDH 900 RPM NA 480V 3 Y S E N

Backpulse Tank 1 Stoarge Tank Indoors 7,000 gal 11.83 ft dia 10.16 ft high NA NA NA NA NA NA C E N

Backpulse Pump 1 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y C E N

Backpulse Pump 2 Centrifugal Indoors 2,800 gpm 28 TDH NA NA 480V 3 Y S E N

Air Scour Blower 1 Blower Indoors 13.5 scfm 80 psi NA NA 480V 3 Y C E N

Air Scour Blower 2 Blower Indoors 13.5 scfm 80 psi NA NA 480V 3 Y S E N

Citric Acid Storage Tank 1 Storage Tank Indoors 350 gal 47 in dia x 50 in high NA NA NA NA NA NA C E N

Citric Acid Feed Pump 1 Metering Pump Indoors 300 gph 58 psi NA NA 120V 1 Integral C E N

Citric Acid Feed Pump 2 Metering Pump Indoors 300 gph 58 psi NA NA 120V 1 Integral S E N

Sodium Bisulfate Storage Tank 1 Storage Tank Indoors 250 gal 31 in dia x 85 in high NA NA NA NA NA NA C E N

Sodium Bisulfate Feed Pump 1 Metering Pump Indoors 50 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Bisulfate Feed Pump 2 Metering Pump Indoors 50 gph 145 psi NA NA 120V 1 Integral S E N

Sulfuric Acid Storage Tank 1 Storage Tank Indoors 250 gal 31 in dia x 85 in high NA NA NA NA NA NA C E N

Sulfuric Acid Feed Pump 1 Metering Pump Indoors 80 gph 100 psi NA NA 120V 1 Integral C E N

Sulfuric Acid Feed Pump 2 Metering Pump Indoors 80 gph 100 psi NA NA 120V 1 Integral S E N

Tansfer Pump 1 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 2 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 3 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y S E N

GAC Vessel 1 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 2 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 3 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 4 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 5 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 6 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 7 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 8 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 9 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 10 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 11 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 12 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 13 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 14 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 15 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 16 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 17 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 18 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 19 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 20 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 21 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 22 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 23 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 24 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

GAC Vessel 25 GAC Vessel Outdoors 12 ft dia x 10 ft bed depth 125 psi NA NA NA NA NA N C E N

Sodium Hypochlorite Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Feed Pump 1 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 2 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 3 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Sodium Hypochlorite Feed Pump 4 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 5 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 6 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Ammonium Hydroxide Storage Tank 1 Storage Tank Indoors 7,500 gal 8.5 ft dia 19.5 ft high NA NA NA NA NA NA C E N

Ammonium Hydroxide Feed Pump 1 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 2 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 3 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral S E N

1 HP (1/3 HP per 

pump)

Citric Acid Chemical Feed System
1 HP

Transfer Pump Station

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Sodium Bisulfate (Dechlorination 

Chemical) Chemical Feed System 1 HP

Sulfuric Acid (Mineral Acid) Chemical 

Feed System 1 HP

Fine Screening

Sodium Hypochlorite Chemical Feed 

System

Membranes

Ammonium Hydroxide Chemical Feed 

System

Granular Activated Carbon System

7.5 HP

100 HP

5 HP

75 HP

25 HP
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Gravity Sludge Thickner 1 Thickner Outdoors 0.27 MGD 50 ft dia, 14 ft SWD NA NA NA 480V 3 N C E N

Thickened Sludge Pump 1 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N C E N

Thickened Sludge Pump 2 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N S E N

Belt Filter Press 1 Belt Filter Press Outdoors 130 gpm NA NA NA 7 HP 480V 3 N C E N 80 gpm @ 85 psi Wash Water

Sludge Cake Transfer Pump 1 Progressive Cavity Outdoors 20 gpm 150 psi 60 RPM 1650 RPM 25 HP 480V 3 Y C E N

Polymer Emulsion Tank 1 Storage Tank Outdoors 275 gal 4 ft x 3.3 ft x 3.8 ft NA NA NA NA NA NA C NA N

Polymer Feed Pump 1 Metering Pump Outdoors 5 gph 100 psi NA 1750 RPM 1/2 HP 120V 1 N C E N Water Flow Rate = 20 gpm

Recycle Pump 1 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N C E N

Recycle Pump 2 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N S E N

High Service Pump 1 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 2 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 3 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 4 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y S E N

High Service Pump Station

Recycle Pump Station

Polymer (Dewatering) Chemical 

Feed System

Solids Handeling
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GUIDELINES:
Fill in Equipment Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

DUTY DEFINITIONS OPERATION DEFINITIONS STATUS DEFINITIONS

(C) Continuous: Operates continuously under normal conditions (C) Critical: Operates without interruption under (N) New: Equipment is new

( I ) Intermittent: Operates intermittently under normal conditions (E) Essential: Operates during normal & utility power failure (eg. requires GENSET)(E) Existing: Equipment is existing and not modified

(S) Stand-by: Installed, but will not operate simultaneously with duty equipment (N) Non-essential: Operates during normal conditions, but interruptible on load shed & utility failure(M) Modified:Equipment is existing and modified

(R) Redundant but Operational: Redundant/standby equipment but may be run simultaneously with duty equipment (F) Future: New equipment, but not installed initially

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Sodium Hydroxide Storage Tank 1 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Storage Tank 2 Storage Tank Indoors 15,000 gal 11.83 ft dia 19.75 ft high NA NA NA NA NA NA C NA N

Sodium Hydroxide Feed Pump 1 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 2 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 3 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 4 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

Sodium Hydroxide Feed Pump 5 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 6 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 7 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral C E N

Sodium Hydroxide Feed Pump 8 Metering Pump Indoors 60 gph 145 psi NA NA 120V 1 Integral S E N

PAC Slurry Tank 1 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Tank 2 Slurry Tank Indoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA NA NA NA

PAC Slurry Mixer 1 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Slurry Mixer 2 Slurry Mixer Indoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 N C E N

PAC Recirculation Pump 1 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 2 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 3 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Recirculation Pump 4 Centrifugal Indoors 45 gpm 57 TDH 1750 RPM 1750 RPM 5 HP 480V 3 N C E N

PAC Contact Tank 1 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 2 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 3 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Contact Tank 4 Contact Tank Outdoors 52,800 gal 20 ft L x 20 ft W x 17.6 ft D NA NA NA NA NA NA C NA N

PAC Tank Mixer 1 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 2 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 3 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Tank Mixer 4 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

PAC Feed Pump 1 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 2 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N C E N

PAC Feed Pump 3 Centrifugal Pump Indoors 383 gph 100 psi 1725 RPM 1725 RPM 2 HP 480V 3 N S E N

Alum Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 3 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 4 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 5 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 6 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 7 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Storage Tank 8 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C NA N

Alum Feed Pump 1 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 2 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 3 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Alum Feed Pump 4 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 5 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral C E N

Alum Feed Pump 6 Metering Pump Indoors 150 gph 100 psi NA NA 120V 1 Integral S E N

Polymer Feed Tank 1 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Feed Tank 2 Storage Tank Indoors 75 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Mixer 1 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Aging Mixer 2 Mixer Indoors NA NA 350 RPM 350 RPM 1/2 HP 120V 1 NA C E N

Polymer Feed Pump 1 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 2 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 3 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Feed Pump 4 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 5 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral C E N

Polymer Feed Pump 6 Metering Pump Indoors 240 gph 60 psi NA NA 120V 1 Integral S E N

Polymer Aging Tank 1 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Polymer Aging Tank 2 Storage Tank Indoors 45 gallons NA NA NA NA NA NA NA C NA N

Rapid Mix 1 Rapix Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Rapid Mix 2 Rapid Mix Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 15 HP 480V 3 N C E N

Polymer Chemical Feed System

3 HP (1 HP per 

pump)

3 HP (1 HP per 

pump)

Rapid Mix

Sodium Hydroxide Chemical Feed 

System

3 HP (3/4 HP per 

pump)

3 HP (3/4 HP per 

pump)

Alum Chemical Feed System

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Powder Activated Carbon Chemical 

Feed System

Equipment List: Alternative 4

Peace River WTP 24 MGD Expansion

Project No.: 159076

Design Deliverable Milestone: Bridging 

Documents

(Supply 

Voltage)

No.of 

PHASES
Notes

Motor 

RPM
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Clarifier 1 Clarifier Outdoors 6 MGD 85 ft dia, 16.64 ft SWD NA NA 5.5 HP 480V 3 Y C E N

Clarifier 2 Clarifier Outdoors 6 MGD 85 ft dia, 16.64 ft SWD NA NA 5.5 HP 480V 3 Y C E N

Clarifier 3 Clarifier Outdoors 6 MGD 85 ft dia, 16.64 ft SWD NA NA 5.5 HP 480V 3 Y C E N

Clarifier 4 Clarifier Outdoors 6 MGD 85 ft dia, 16.64 ft SWD NA NA 5.5 HP 480V 3 Y S E N

Filter 1 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 2 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 3 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 4 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 5 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter 6 Filters Outdoors 840 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Air Scour Blower 1 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 N C E N

Air Scour Blower 2 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 N S E N

Sodium Hypochlorite Storage Tank 1 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Storage Tank 2 Storage Tank Indoors 20,000 gal 13.75 ft dia, 20.16 ft high NA NA NA NA NA NA C E N

Sodium Hypochlorite Feed Pump 1 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 2 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 3 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Sodium Hypochlorite Feed Pump 4 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 5 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral C E N

Sodium Hypochlorite Feed Pump 6 Metering Pump Indoors 132 gph 100 psi NA NA 120V 1 Integral S E N

Ammonium Hydroxide Storage Tank 1 Storage Tank Indoors 7,500 gal 8.5 ft dia 19.5 ft high NA NA NA NA NA NA C E N

Ammonium Hydroxide Feed Pump 1 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 2 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral C E N

Ammonium Hydroxide Feed Pump 3 Metering Pump Indoors 20 gph 145 psi NA NA 120V 1 Integral S E N

Tansfer Pump 1 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 2 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y C E N

Tansfer Pump 3 Vertical Turbine Outdoors 9,030 gpm 49 TDH 885 RPM NA 150 HP 480 V 3 Y S E N

Gravity Sludge Thickner 1 Thickner Outdoors 0.27 MGD 50 ft dia, 14 ft SWD NA NA NA 480V 3 N C E N

Thickened Sludge Pump 1 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N C E N

Thickened Sludge Pump 2 Progressive Cavity Outdoors 130 gpm 76 ft 2736 RPM NA 6 HP 120V 1 N S E N

Belt Filter Press 1 Belt Filter Press Outdoors 130 gpm NA NA NA 7 HP 480V 3 N C E N 80 gpm @ 85 psi Wash Water

Sludge Cake Transfer Pump 1 Progressive Cavity Outdoors 20 gpm 150 psi 60 RPM 1650 RPM 25 HP 480V 3 Y C E N

Polymer Emulsion Tank 1 Storage Tank Outdoors 275 gal 4 ft x 3.3 ft x 3.8 ft NA NA NA NA NA NA C NA N

Polymer Feed Pump 1 Metering Pump Outdoors 5 gph 100 psi NA 1750 RPM 1/2 HP 120V 1 N C E N Water Flow Rate = 20 gpm

Recycle Pump 1 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N C E N

Recycle Pump 2 Vertical Turbine Outdoors 311 gpm 50 TDH 3540 RPM 3540 RPM 10 HP 480V 3 N S E N

High Service Pump 1 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 2 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 3 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y C E N

High Service Pump 4 Centrifugal Indoors 6,000 gpm 164 TDH 1765 RPM 1765 RPM 300 HP 480V 3 Y S E N

Solids Contact Clarifiers

Granular Media Filters

High Service Pump Station

Polymer (Dewatering) Chemical 

Feed System

Recycle Pump Station

Sodium Hypochlorite Chemical Feed 

System

2.25 HP (3/4 HP 

per pump)

2.25 HP (3/4 HP 

per pump)

Ammonium Hydroxide Chemical Feed 

System
1 HP (1/3 HP per 

pump)

Transfer Pump Station

Solids Handeling

D-10
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Executive Summary 

The Peace River Manasota Regional Water Supply Authority (Authority) owns and operates a 51 

million gallon per day (MGD) surface water treatment plant located in southwestern DeSoto County. 

The Peace River Facility (PRF), along with a system of regional pipeline transmission mains, serves 

over 1 million residents and visitors across Charlotte, DeSoto, Manatee, and Sarasota counties. The 

Authority plans to increase the PRF capacity by 24 MGD maximum day demand (MDD) as part of a 

larger Capital Improvement Program (CIP) to meet expected future demand increases. Brown and 

Caldwell (BC) was engaged to design and conduct a pilot testing program at the PRF to evaluate the 

performance of various water treatment technologies. Existing raw water quality exhibits seasonally 

elevated taste and odor (T&O) compounds of 2-methylisoborneol (MIB) and geosmin, turbidity, color, 

and total organic carbon (TOC).  

The objectives of the pilot testing program were to confirm and evaluate the finalization of the 

Funding Bridging Document and support technology selection used as the basis of design for a 

Design Criteria Package (DCP). These new technologies were compared to the existing plant 

treatment process during the testing period.  

Pilot testing data were used to develop the basis for four alternative treatment trains evaluated using 

cost and non-cost criteria described and summarized in the Funding Bridging Document are as 

follows: 

• Alternative 1: Powder activated carbon (PAC) (existing), Inclined Plate Settlers, Polymeric 

Membranes or Ceramic Membranes 

• Alternative 2: PAC (existing), Inclined Plate Settlers, Granular Media Filters (existing) 

• Alternative 3: Inclined Plate Settlers, Polymeric Membranes or Ceramic Membranes, Granular 

Activated Carbon (GAC) Column 

• Alternative 4: PAC (existing), Solid Contact Units (SCU) (existing), Granular Media Filters (existing)  

Treatment alternatives 1 through 3 included partially or entirely new technologies not currently used 

at the PRF. The pilot trains had the option of being fed with either caustic and PAC-dosed water or 

raw water and enabled the Authority to directly simulate Alternative 1 and Alternative 3. In order to 

verify the effectiveness of Alternative 2 a comparison was conducted between samples taken from 

the filtered water from the existing granular media filters and was compared to samples obtained 

from the membrane permeate during the testing of both polymeric and ceramic membrane pilots.  

Settled water from the inclined plate settlers and the existing PRF SCUs were compared to evaluate 

turbidity and color removal effectiveness. Inclined plate settlers produced consistent water quality 

that met the Authority’s targets, but did not perform as effectively as the SCUs. The SCUs achieved 

on average 91% turbidity removal and 94% color removal from the plant influent, compared to the 

inclined plate settlers with an average of 77% turbidity removal and 90% color removal. The inclined 

plate settlers offered improved flow turndown while producing consistent turbidity and color water 

quality at higher loading rates.  

The pilot testing program also compared ceramic and polymeric membrane filtration to the existing 

PRF granular media filters. Permeate water quality and the membrane resistance to fouling and 

abrasion from upstream PAC and flocculation aid polymer dosing were evaluated. Both membranes 

showed an increase in permeability and ability to run at higher flux when PAC was not dosed while 

polymer addition did not appear to have adverse impacts on either membrane system over the pilot 
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test duration. Filtered water from the existing PRF granular media filters and the two membrane 

systems were compared. Both membranes met turbidity requirements even when plate settler 

settled water quality disruptions occurred. The membranes were not effective to remove color or TOC 

but exhibited water quality congruent with the existing granular media filters.  

Taste and odor (T&O) compounds were effectively reduced with the GAC column, at 15-minute empty 

bed contact time (EBCT), producing improved water quality compared to plant finished water. 

Geosmin concentrations were consistently less than 1.0 ng/L for both plant finished water and the 

pilot GAC finished water. Plant finished water ranged from 11.0 to 4.0 ng/L MIB, while GAC finished 

water consistently stayed below 1.0 ng/L.  

Algae was a persistent issue for the duration of the pilot testing and caused challenges with all 

technologies, and most significantly with the inclined plate settlers. This is similar to ongoing issues 

observed seasonally with the existing SCUs. By installing plywood covers over the plate settlers, a 

significant attached algae growth reduction was achieved. 
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Section 1 

Introduction 

1.1 Project Background 

The Peace River Manasota Regional Water Supply (Authority) is a regional water supply that provides 

drinking water to over 1 million people from its Peace River Facility (PRF), a surface water treatment 

plant in Desoto County, at 8998 SW County Rd 769 in Arcadia. The PRF has a finished water 

treatment capacity of 51 million gallons per day (MGD). Increasing regional demands are driving a 

planned plant expansion of 24 MGD MDD. In 2022, Ardurra Group evaluated multiple treatment 

configurations for the Authority in a high-level capacity analysis task. The top ranked option from the 

evaluation was a new standalone treatment system that could operate in parallel with the existing 

process trains. The recommended option included inclined plate settlers and membrane filtration. 

The purpose of this pilot testing program was to evaluate the top ranked options to achieve the 

Authority’s water quality goals while meeting regulations. The results of this pilot program were used 

to inform the Authority about the most effective treatment technology configuration to move forward 

with development of design.  

1.1.1 Overview of Existing Facilities 

The PRF is a conventional surface water treatment plant with coagulation, flocculation, 

sedimentation, filtration, and disinfection. There are four treatment plants, or trains, referred to as 

Plant 1, Plant 2, Plant 3 and Plant 4. Plant 1 is the oldest treatment train, initially constructed in the 

late 1970s with an original finished water treatment capacity of 12 MGD. In 2015, Plant 1 was 

rehabilitated and rerated to 15 MGD.  Plant 2 was constructed in 2001 and is rated for 12 MGD. 

Plants 3 and 4 are the newest treatment trains and have capacities of 12 MGD each.  

Plants 1 and 2 share the same raw water influent connections. Influent water flows through a shared 

Powder Activated Carbon (PAC) contact tank before reaching a flow splitter box that divides flow 

between Plant 1 and Plant 2. Plant 1 consists of SCUs, chlorine contact chambers, and granular 

media filters. Plant 2 consists of mechanical rapid mixers, flocculation and sedimentation basins, 

chlorine contact chambers, and granular media filters.  

Plants 3 and 4 also share influent connections and a PAC contact tank. Flow is then split among the 

two treatment trains. Plants 3 and 4 have identical processes, with a rapid mix chamber to SCUs, 

chlorine contact chambers, and granular media filters.  

All four trains share the chemical feed system, which includes:  

• Aluminum sulfate (alum) – Primary coagulant 

• Polymer – Flocculation aid 

• Sodium hypochlorite – Disinfection 

• Ammonium hydroxide – Disinfection 

• Powdered activated carbon (PAC) – taste and odor removal 

• Caustic – pH adjustment 

Untreated raw water is drawn from the Authority reservoir system and directed to the plant’s intake. 

Caustic is added for pH adjustment, and PAC is used to control T&O compounds, MIB and geosmin. 
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The water treated with PAC then flows into PAC contact tanks. Alum and polymer are then introduced 

before passing to the SCUs. Subsequently, caustic is added prior to for pH adjustment and sodium 

hypochlorite is added as the primary disinfectant before the chlorine contact chambers. After which, 

ammonium hydroxide is injected to create chloramines prior to granular media filters for filtration. 

Optimal finished pH levels are achieved with additional caustic dosing point prior to the existing 

transfer pump station and ground storage tanks. A visual representation of this process is shown in 

Figure 1-1, illustrating the process flow diagram for the current PRF and associated dosage locations 

for Plant 1, 3 and 4. The dosage locations for caustic vary slightly between plants with Plant 2 

differing from the injection locations shown in the figure below with the second caustic location 

dosed after the sodium hypochlorite dosage location ahead of the chlorine contact chamber prefilter. 

Additionally, Plant 2 utilized flocculation and sedimentation basins in lieu of Solids Contact Units.  

 

 

Figure 1-1. Plants 1, 3 and 4 Process Flow Diagram 

 

1.1.2 Plant Influent Characteristics  

Surface water from the Peace River is pumped via an intake structure to an off-stream storage 

reservoir (Reservoir 2) with a capacity of 6 billion gallons (BG). Water flows by gravity to the storage 

Reservoir 1, with a capacity of 0.5 BG where raw water is pumped to the PRF for treatment. Five 

years of monthly operation reports (MORs) and Authority datasets (from January 1, 2017 to April 30, 

2023) were used to assess the historical raw water quality. The data is summarized in Table 1-1.  

 

Table 1-1. Overview of Historical Peace River Raw Water Quality  

Parameter Minimum Average Maximum 

Alkalinity Total (mg/L) 9.0 71.8 146.0 

Color (color units) 0.9 139.6 760.0 

Total Hardness (mg/L) 25.0 157.2 1,264.0 

pH 6.2 7.6 8.9 

Temperature (deg. C) 2.0 24.9 77.0 

Total Organic Carbon (mg/L) 11.3 18.6 14.0 

Turbidity (NTU) 1.2 5.1 20.3 

Iron (mg/L) 0.04 0.09 0.14 

Manganese (mg/L) 0.01 4.4 14.0 

1.1.2.1 Seasonal Variability  

Historically, PRF has experienced seasonal variability in taste and odor concentrations, specifically 

MIB and geosmin. These are naturally occurring compounds produced by certain types of algae 

present in the raw water reservoirs. The plant sees a peak in T&O compound concentration between 

March and August. PAC dose is typically ramped up to accommodate this increased concentration as 
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seen in Figures 1-2 and 1-3. The pilot study schedule was coordinated to include the seasonal 

variability and monitor T&O removal in the pilot technologies.  

 

Figure 1-2. Geosmin concentrations and corresponding PAC dosages for 2017-2022 

 

Figure 1-3. MIB concentrations and corresponding PAC dosages for 2017-2022 

1.2 Pilot Study Objectives  

The main objectives of this study were the following: 

• Identify the suitability of proposed water treatment technologies by evaluating performance 

parameters.   

• Validate the technology selection by ensuring the treated water meets Authority and regulatory 

requirements.  

• Identify critical design element data gaps and design criteria considerations and constraints, as 

well as operational insights to establish design criteria for full scale design. 

1.3 Water Treatment Goals 

The water quality objective for this pilot study is to proactively treat for geosmin and MIB, turbidity, 

color, and TOC. Additional water quality parameters such as pH, alkalinity, total suspended solids 
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(TSS), and ultraviolet (UV) transmittance were monitored to ensure the technologies are comparable 

with the existing infrastructure and are reaching Authority water quality targets. 

The Authority strives for supplying consistently safe water to the dependent counties they serve. This 

dedication won them the 2020 AWWA Sustainable Water Utility Management and the 2021 

Outstanding Water Treatment Plant Award. To maintain this reputation, the Authority has internally 

set water quality goals. 

Water quality standards applicable to this pilot test are summarized in Table 1-2. EPA’s Stage 1 and 

Stage 2 Disinfectants and Disinfection Byproducts Rule requires systems that use conventional 

filtration treatment to remove a specific percentage of TOC based on the alkalinity and 

corresponding TOC concentration. Based on historical plant data, the PRF would be required to 

achieve 50% TOC removal; the Authority has set an internal goal of 70% TOC removal.  

 

Table 1-2. Finished Water Quality and Treatment Process Goals 

Parameter Goal Notes/Requirement Basis 

Finished Water pH 
MCL: 6.5-8.5 

Authority Goal: 8.0 - 8.3 

Secondary Maximum Contaminant Limit (MCL) requires a finished 
water pH of 6.5 to 8.5 the Authority has chosen a more stringent 

target 

Alkalinity >  40 mg/L Authority Goal 

Color 
MCL: 15 color units 

Authority Goal: 3 color units 

Secondary Maximum Contaminant Limit (MCL) requires a finished 
water color of 15 color units the Authority has chosen a more stringent 

target  

Turbidity 
Settled Water: 1 NTU 

Finished Water: 0.1 NTU  
Step IV Partnership for Safe Water 

TOC 
EPA: 50% Removal 

Authority Goal: 70% Removal 

EPA Stage 1 and Stage 2 Disinfectants and Disinfection Byproducts 
Rule requires 50% removal based on alkalinity, the Authority has 

chosen a more stringent target  

Geosmin < 5.0 ng/L Authority Goal, Sensory threshold is around 10 ng/L 

MIB < 9.0 ng/L Authority Goal, Sensory threshold is around 10 ng/L  
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Section 2 

Pilot Testing Operations 

2.1 Pilot Test Overview 

Pilot operations began on February 21, 2023. with the plate settler and polymeric membrane pilot 

units operational. The plate settler unit required troubleshooting to achieve acceptable performance 

for turbidity removal. Challenges occurred with issues attributed to ineffective sludge collector 

operation, control valve wiring, and an inconsistent influent mag meter operation. The plate settler 

manufacturer addressed these issues by mid-March 2023. During the plate settler optimization 

period, a temporary line was connected from the PRF Plant 1 (SCU to feed and optimize the 

polymeric membrane unit. On March 27, the plate settler performance was deemed acceptable 

settled water from the plate settler pilot replaced PRF Plant 1 SCU water as the membrane pilot 

feed. The ceramic membrane unit arrived onsite on March 23, 2023. The GAC column pilot unit 

arrived in February 2023 however was not operationally tested until June 2023 following the switch 

in pilot source water. Table 2-1 summarizes the technology alternatives, the piloted equipment, and 

the existing technologies that the piloted equipment would replace. 

 

Table 2-1. Pilot Testing Alternatives    

Alternative 1  Alternative 2  Alternative 3  Alternative 4  

PAC (Existing)  
Inclined Plate Settlers (MRI)  

Polymeric Membranes (Veolia)  
Ceramic Membranes (Ovivo)  

PAC (Existing)  
Inclined Plate Settlers (MRI)  

Granular Media Filters (Existing)  

Inclined Plate Settlers (MRI)  
Polymeric Membranes (Veolia)  

Ceramic Membranes (Ovivo)  
GAC (Puragen/Media - Hungerford 

and Terry/Column)  

PAC (Existing)  
SCUs (Existing)  

Granular Media Filters (Existing)  

Treatment Technology Replacements  

Inclined Plate Settlers replace Solids 
Contact Units (SCUs) 

Membranes replace Granular Media 
Filters  

Inclined Plate Settlers replace 
SCUs  

  

GAC replaces PAC  
Inclined Plate Settlers replace 

SCUs 
Membranes replace Granular 

Media Filters  

No replacement technologies  

During the pilot study the plate settlers were fed via two different water sources to replicate various 

alternatives as outlined in Table 2-1. During the plate settler optimization period the polymeric 

membrane pilot unit was supplied via settled water from the Plant 1 SCU. This allowed monitoring of 

the polymeric membranes while troubleshooting the inclined plate settler pilot and optimizing 

chemical dosages. Then, for Alternative 1 operations, feed switched to pilot source 1 (PAC and 

caustic dosed raw water). During Alternative 3 operations, pilot was fed with pilot source 2, raw 

water prior to PAC and caustic dosing. The water sources are summarized as follows: 

• Pilot Source 1: Existing full-scale Plant 1 raw water with additional PAC and caustic. 

• Pilot Source 2: Existing full-scale Plant 1 raw water without additional chemicals. 

• Pilot Source 3: Existing full-scale Plant 1 settled water.    

A visual representation of the three different feed water sources, as depicted in Figure 2-1 with their 

location in relation to the full scale process flow diagram for Plant 1.  
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Figure 2-1. Existing Plant 1 Treatment Process Flow Diagram and Pilot Source Water  

2.2 Process Descriptions 

2.2.1 Inclined Plate Settlers  

Inclined plate settlers consist of a series of parallel rectangular plates, spaced a few inches apart 
and set at an angle. This design aims to accelerate settling compared to traditional SCUs. Unlike 

SCUs where settling time is emphasized, plate settling operates on the principle that settling area is 

more influential. Consequently, this approach delivers equivalent treatment performance within a 

smaller footprint. 

Prior to entering the plate settlers, water undergoes conditioning caustic and alum. The flow enters 
the basin through an inlet diffuser, intentionally designed to minimize velocities and ensure even 

distribution of flow. The flow enters feed channels nested between rows of plates. Progressing 

through these channels, the flow moves downward until it reaches the inlet orifices positioned at the 

lower sides of the plate settlers and ascends through the plate settlers at a reduced velocity, 
facilitating the setting of flocs. The incline of 45 to 55 degrees at which the plates are set means 

particles are only required to settle a short distance, typically just a few inches. Upon completing 

settling, the flow exits the plate settlers through weir troughs located in the upper tubes and is 

discharged into the effluent troughs. Figure 2-2 a typical cross section of a plate settler with settled 

water discharging to the troughs and sludge settling out. 

 

Figure 2-2. Sectional View of Inclined Plate Settler Configuration 

Source: Meurer Research, Inc. (MRI) 
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For piloting Meurer Research, Inc. provided the plate settler unit which served as the pretreatment 

option to evaluate two different types of membrane filtration technologies. Success criteria for the 

MRI Plate Settler Pilot was set at an overall settled water turbidity of < 1 NTU at loading rates 

conditions ranging from 0.20 to 0.40 gpm/sqft. For more information on the MRI unit and for a 

summary of the results from the plate settler pilot, please refer to the MRI Pilot Summary Report 

(Appendix A).  

2.2.2 Membrane Filtration 

Membrane filtration was piloted to compare filtered water quality to the existing Authority’s granular 

media filtration. The performance of granular media filtration is typically more influenced by 

upstream water quality than membrane filtration, particularly in terms of turbidity.  

2.2.2.1 Polymeric Membrane  

The polymeric membranes operate under a vacuum created within the hollow membrane fibers by a 

permeate pump. The vacuum pulls the treated water through the pores, entering the hollow fibers. 

During cleaning cycles, air is pushed through the bottom of the membrane modules to create 

turbulence along the membrane surface. The rising bubbles scour and clean the outside of the 

fibers, maximizing membrane performance.  

For piloting Veolia provided the polymeric ultrafiltration (UF) membrane Zeeweed 1000 pilot unit. A 

key evaluation for the pilot was to test how PAC and polymer carryover from the plate settler affected 

membrane performance. For more information on the Veolia unit and for a summary of the results 

from the polymeric membrane pilot, please refer to the Veolia Pilot Summary Report (Appendix B).  

2.2.2.2 Ceramic Membrane   

The piloted ceramic membrane’s material was comprised of a hydrophilic silicon carbide powder 

(SiC). A slight vacuum is applied to the membrane to pull feed water through the 0.1 micron 

membrane pores, which produces permeate water. Solids, pathogens, and other contaminants are 

retained on the surface. Periodically, water is reversed back through the membranes to dislodge and 

remove solids that have accumulated on the surface. Air scouring and various types of spray washes 

can also be employed to quickly and effectively remove solids from the membrane surface.  

For piloting Ovivo provided the SiC clearBLOX ceramic membrane unit. The main advantage of the 

ceramic membrane is its ability to handle cleaning chemicals at higher concentrations. Ceramic 

membranes also offer more resistance to fouling compared to polymeric membrane filters and can 

sometimes operate at higher flux rates, potentially offering lower operating costs. Ceramic 

membrane filters were piloted to compare fouling resistance and operating costs to the polymeric 

membrane filter. However, ceramic membranes typically have a higher capital cost when compared 

to polymeric membranes. For more information on the Ovivo unit and for a summary of the results 

from the ceramic membrane pilot, please refer to the Ovivo Pilot Summary Report (Appendix C).  

2.2.3 Granular Activated Carbon  

A GAC column was piloted to compare TOC and T&O removal effectiveness against the existing PAC 

process. The GAC column for pilot testing was provided by Hungerfold and Terry and the media within 

the column was Puragan OxPure CH1240 which was recommended for removal of T&O compounds. 

Water flow through the column was set to target a 15-minute empty bed contact time (EBCT). A 

summary of the results from the GAC pilot is included in the Puragen Pilot Summary Report 

(Appendix D).  
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2.3 Pilot Alternatives  

Pilot mobilization and optimization began in February 2023. The plate settler and polymeric 

membrane were optimized and ready to operate for data collection by mid-March.  The pilot testing 

was separated into three distinct phases to monitor the technology performance with different 

process configurations and varying feed water quality, as shown in Figure 2-3. The pilot optimization 

phase included SCU settled water to feed the Veolia pilot unit while the plate settler pilot was being 

optimized. Alternative 1 began April 3, 2023 and was operated through May 25, 2023. Alternative 3 

followed, occurring June 2, 2023, through June 30, 2023. Challenge testing started July 3, 2023, 

and ended July 14, 2023. The challenge testing period was a shorter timeline, focusing on testing 

the limits and performance of plate settlers under various stress conditions. There were a series of 

feed and waste break tanks that separated the pilot units hydraulically and are depicted in Figure 2-

3.
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Figure 2-3. Pilot Train Process Flow Diagram  

 

Table 2-1 summarizes the piloting schedule. Note that the Florida Department of Environmental Protection (FDEP) does not require piloting 

of these particular technologies since they are all in common use and known to be viable and proven in similar applications. Nevertheless, 

the Authority wanted validation that these technologies could effectively meet necessary treatment goals for turbidity, color, T&O, and TOC 

concentrations, as well as to evaluate ease of operation by PRF staff. The compressed six (6) month schedule driver was to support meeting 

the CFI application deadline in October, 6, 2023.
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Table 2-1. Pilot Testing Operations Schedule   

Task Name  Duration  Start  Finish  

Start up and Commissioning  10 days  Mon 1/30/2023  Fri 2/10/2023  

Stabilize Settled Water Quality  14 days  Mon 2/13/2023  Fri 3/2/2023  

Veolia Membrane Operations w/ Plant 1 SCU Water  18 days  Mon 3/2/2023  Thu 3/27/2023  

Isolate Plate Settler Operations  18 days  Thu 3/2/2023  Mon 3/27/2023  

Raw Water Feed Jar Testing  5 days  Thu 3/13/2023  Mon 3/17/2023  

Ovivo Membrane Commissioning  5 days  Mon 3/27/2023  Fri 3/31/2023  

Alternative 1 Operations  15 days  Mon 4/3/2023  Fri 4/21/2023  

Plate Settler Loading Rate Testing  10 days  Mon 4/24/2023  Fri 5/5/2023  

Perform CIP on Membranes  1 day  Mon 5/8/2023  Fri 5/8/2023  

Alternative 1 Operations at Higher Loading Rate  14 days  Tues 5/9/2023  Fri 5/26/2023  

Perform CIP on Membranes  2 days  Mon 5/29/2023  Tue 5/30/2023  

Switch to Raw Water Source without PAC 2 days  Wed 5/31/2023  Thu 6/1/2023  

Alternative 3 Continuous Operations  21 days  Fri 6/2/2023  Fri 6/30/2023  

Plate Settler Challenge Testing  10 days  Mon 7/3/2023  Fri 7/14/2023  

Pilot Decommissioning  5 days  Mon 7/17/2023  Fri 7/21/2023  

2.3.1 Optimization Phase 

The Optimization Phase started on March 1, 2023 and ended after 31 days of operation on or about 

April 2, 2023. During the optimization phase of the plate settlers, temporary pilot source  (Full-scale 

SCU settled water) was employed. The source fed the pilot system provided by Veolia. This specific 

arrangement enabled continuous monitoring of the membrane pilot while the settled water quality 

was being stabilized from the MRI plate settler pilot.   

2.3.2 Alternative 1 

A sump pump from Plant 1’s PAC contractor tank fed PAC water to the plate settlers. Settled water 

from the plate settler pilot unit was conveyed by gravity to a feed break tank, which was then 

pumped to either the ceramic or polymeric membrane filters. The membrane permeate from both 

membrane units discharged into a community waste tank before returning to the Plant’s PAC contact 

tank. Figure 2-4 show the feed and waste break tanks that supply the two membrane pilot units with 

green arrows indicating flow from the plate settlers into the feed break tank and to the membrane 

pilot unit and red arrows indicating an overflow line from the feed break tank along with waste lines 

that are pumped from the combined sludge waste break tank of the plate settler unit.  
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Figure 2-4. Feed and Waste Break Tank Configuration  

2.3.3 Alternative 2 

Alternative 2 closely resembled Alternative 1, with the exception that is did not involve the piloting of 

granular media filters. In order to verify the effectiveness of this treatment approach, a comparison 

was conducted between samples taken from the filtered water of the current plant and samples 

obtained from the membrane permeate during the testing of both polymeric and ceramic membrane 

pilots. In the is assessment, the absence of granular media filters in Alternative 2 was the key 

distinction from Alternative 1.  

2.3.4 Alternative 3 

Alternative 3 followed the same train as Alternative 1 with the addition of a smaller feed break tank 

that collected polymeric membrane (MF1) permeate. The permeate was then pumped to a GAC 

column for T&O removal. Figure 2-5 shows the polymeric membrane skid supplied by Veolia (left of 

the figure) and the feed tank from the membrane unit to the GAC column pilot along with the location 

of the waste break tank that routed back to the community waste brake tank and back to the PAC 

contact tanks.  
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Figure 2-5. Membrane and GAC Feed and Waste Break Tank Configuration  

2.3.5 Alternative 4 

Alternative 4 was not piloted, as the baseline condition used the existing plant settled water data 

from the existing solids contact units and filtered water quality data to compare the effectiveness of 

the technologies piloted.   

2.3.6 Challenge Testing  

The last stage of the pilot test explored plate settler performance under varying scenarios.  The first 

scenario tested limits of sludge build up in the settling area. There is an area within the plate settler 

settling zone that allows a maximum sludge blanket buildup of approximate 3.25’ under the plates. A 

scraper moves the sludge across the bottom of the plate settler settling zone to convey sludge 

through a sludge discharge valve. The vendor recommended maintaining a maximum 2-foot sludge 

depth. The first challenge test simulated how the plate settlers performed when the scraper or 

sludge valve malfunctions, and excess sludge builds up in the tank, simulated over a 24-hour period.  

The second challenge test scenario explored influent loading rate limits of the plate settlers. A low 

loading rate of 0.15 gpm/sqft was chosen first to correlate the plant operating at a third of its design 

capacity. Then a higher loading rate of 25% greater than the design capacity was tested at 0.5 

gpm/sqft. Both loading rate conditions were operated for 48 hours.  

2.4 Water Quality Data Collection 

The pilot team collected water quality data throughout the duration of the study by varying 

frequencies depending on the parameter. Samples were either grab samples or automatically 

measured using online analyzers. Some parameters were collected to compare against operational 

goals and performance benchmarks, while others were for process control only. Calibration of 

equipment occurred at the beginning of the pilot and as needed throughout the study.  

2.4.1 Sampling Schedule 

Table 2-2 shows the sampling analyte, location, frequency, and number of tests taken during 

piloting. Most samples were grab samples except for temperature and pH measurements, where a 

probe was used. Sample locations included: 

• Pilot Raw Water 
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• Pilot Settled Water 

• Polymeric Membrane Pilot (MF1) Permeate  

• Ceramic Membrane Pilot (MF2) Permeate 

• Plant 1 SCU Settled Water  

• Plant 1 Filtered Water 

• GAC Column Pilot Treated Water 

Selected grab samples were taken from the filtered water outlet of the existing Plant 1 filters and 

compared to the membrane permeate from both the polymeric and ceramic pilot units. Additionally, 

samples were collected from the Plant 1 SCU settled water launders and compared to the settled 

water from the plate settler pilot. 

Table 2-2. Pilot Testing Grab Sample Summary 

Parameter Sample Location Frequency Total Number of Samples 

Alkalinity 
Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water   
Weekly 40 

Aluminum, total 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 77 

Aluminum, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 97 

Color 
Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Daily 1,238 

Dissolved Organic Carbon 
(DOC) 

Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 99 

Geosmin Raw Water, Settled Water, GAC Treated Water 
Weekly  

(Alternative 3 Only) 
51 

Hardness, total 
Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 40 

Hardness, Calcium 
Settled Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 35 

Iron, total 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 77 

Iron, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 88 

Manganese, total 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 77 

Manganese, dissolved 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 88 

MIB Raw Water, Settled Water, GAC Treated Water 
Weekly  

(Alternative 3 Only) 
24 
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Notes: 

1. Temperature and pH measurement was taken with a probe whereas the remainder of the samples were taken as grab samples 

based on the sample locations specified in the table.  

Sample analyses were divided up among three laboratories, depending on the parameter: PRF 

Operations Lab, PRF Analytical Lab, and an external lab, Benchmark Enviro Analytical, Inc. 

(Benchmark) located in North Port, Florida. Table 2-3 shows which analyses the labs were 

responsible for. 

 

Table 2-3. Party Responsible for Sample and Analysis  

Party Analysis 

Peace River Facility Operations Lab  

Alkalinity 

Color 

Turbidity 

pH 

Hardness 

Peace River Facility Analytical Lab  

Geosmin 

MIB 

TSS 

Benchmark (external lab) 

Total:  Al/Fe/Mn 

Dissolved Al 

Dissolved Fe/Mn 

TOC 

DOC 

UV254 

Table 2-2. Pilot Testing Grab Sample Summary 

Parameter Sample Location Frequency Total Number of Samples 

pH (probe)1 
Raw Water, Settled Water, MF1 Permeate, MF2 

Permeate, GAC Treated Water 
Daily 342 

Temperature (probe)1 
Raw Water, Settled Water, MF1 Permeate, MF2 

Permeate, GAC Treated Water 
Daily 207 

Total Suspended Solids 
(TSS) 

Raw Water, Settled Water Daily 108 

Total Organic Carbon (TOC) 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 99 

Turbidity 
Raw Water, Settled Water, MF1 Permeate, MF2 

Permeate, GAC Treated Water 
Daily 1,237 

UV254 
Raw Water, Settled Water, Plant 1 Settled Water, Plant 
1 Filtered Water, MF1 Permeate, MF2 Permeate, GAC 

Treated Water 
Weekly 99 
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Section 3 

Pilot Testing Results 

This section summarizes pilot test results for jar testing activities, each of the Alternatives' key 

analytical parameters evaluated, and the plate settler challenge testing that concluded the pilot 

program schedule. Each of these are presented in the following subsections. 

3.1 Jar Testing 

Jar testing was performed on March 14th to optimize alum and polymer dosing for the raw feed to the 

plate settler. The following protocol was used throughout the jar test at varying chemical doses: 

• Begin high speed static mixing in all 4 test jars for 5 seconds while adding alum 

• Add polymer after high speed mixing and before flocculation begins 

• Three-step flocculation process with decreasing mixing speeds 

• Collect sample water from all 4 jars at varying settling times, corresponding to loading rates 

• Measure pH, temperature, turbidity, and color 

All jar testing data and graphs are included in Appendix E.. Jar test findings include: 

• Color removal is not affected by loading/surface overflow rate (between 0.15 to 2.5 gpm/sqft)) 

• Color removal is not affected by polymer dose (ranging from 0.15 mg/L to 1.0 mg/L) 

• Color removal is optimal between pH 5 and 6, at alum doses between 140 mg/L to 180 mg/L. 

This may vary depending on the influent pH 

• Turbidity removal improves with a lower surface overflow rate (between 0.15 to 2.5 gpm/sqft) 

• Turbidity removal is optimal at 0.3 mg/L of polymer and alum doses between 120 mg/L to 200 

mg/L 

• Turbidity removal is optimal at 165 mg/L of alum and 0.4 mg/L to 0.5 mg/L of polymer 

Based on these findings, the plate settler pilot target doses were established at: 

• Alum: between 140 to 165 mg/L 

• Polymer: between 0.4 to 0.5 mg/L 

In addition, caustic dose during Alternative 3 ranged between 3 to 10 mg/L and was adjusted 

periodically to meet settled water pH target of 5 to 6. The above dosing ranges were consistent with 

typical PRF dosing levels used in the existing plants. These target doses were maintained as close as 

possible throughout the duration of the pilot testing. 

3.2 Total Organic Carbon  

Weekly TOC samples were collected from the raw water ahead of pilot system chemical addition, 

settled water from the plate settler pilot unit, permeate from both membrane pilot units, and GAC 

finished water (Alternative 3 only). The EPA requirements for TOC removal is 50% while the Authority 

has its internal goal of 70% removal. Figure 3-1 presents the TOC concentrations throughout the pilot 

process.    
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Figure 3-1. TOC Removal Over Duration of Pilot Study  

Piloting results showed that: 

• Raw water TOC concentrations remained consistent with historic levels and did not change 

regardless of PAC addition 

• TOC removal from plate settlers ranged from 65% to 24% of influent concentrations, with an 

average removal of 61%.   

• Neither membrane system achieved significant TOC removal 

• Finished water in Alternative 1 (i.e., membrane permeate) achieves EPA requirements but not 

the Authority’s target level 

• With the addition of the GAC column, finished water in Atlernative 3 can achieve the Authority's 

internal target level 

Figure 3-2 presents the TOC concentration comparison between Plant 1 SCU and settled water from 

the plate settler during the same period. Piloting results showed:  

• Existing SCUs performed slightly better than the plate settler due to latter’s influent flow 

variation and variable chemical dosing 

• The plate settler consistently achieved 50% removal, meeting EPA TOC removal requirements 

• Loading rates did not impact TOC removal 
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Figure 3-2. TOC Removal Comparison from Inclined Plate Settlers and Existing Clarifiers  

Figure 3-3 presents a comparison between the piloted membranes and the PRF granular media 

filters, showing:  

• Minimal TOC removal is seen in either membrane, showing that the membranes are susceptible 

to upstream water quality. 

• The membranes rely on coagulation, flocculation and sedimentation for TOC removal. 

 

 

Figure 3-3. TOC Removal Comparison between Membrane Pilots and Existing Filters 

3.3 Turbidity  

Turbidity samples were collected from the raw water prior to pilot chemical addition, settled water 

from the plate settler, both membrane systems, and the GAC finished water (Alternative 3 only) three 

times a day. Authority has an internal goal targeting 1 NTU for settled water and 0.1 NTU for finished 

water. Figure 3-4 compares the turbidity removal from inclined plate settlers and existing SCUs over 

the course of the testing duration. Plate settlers performed comparably to the SCUs. The pilot test 

results showed:  
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• SCUs were more effective than the plate settlers, which were impacted by variable chemical 

dosing and flow variations.   

• Average SCU settled water turbidity was 0.41 NTU, while average inclined plate settler turbidity 

was 1.0 NTU. The 95th percentile for the plant settled water turbidity 0.71 NTU and 1.57 NTU for 

the plate settlers. 

• Plate settlers were able to meet the turbidity removal goal of <1.0 NTU when consistently 

operated.  

• Spikes in performance occurred due to documented chemical/mechanical/electrical failures. 

• Turbidity removal was not affected at the testing loading rates (between 0.2 and 0.4 gpm/sqft). 

 

 

Figure 3-4. Turbidity Levels from Plate Settlers vs Existing Clarifiers 

Figure 3-5 compares the membrane permeate turbidity against the PRF finished water turbidity. The 

results from the pilot test showed:  

• Both membrane systems met the finished water target of < 0.1 NTU.  

• Neither membrane system was significantly impacted by upstream water quality disruptions 

from settled water quality in the plate settlers.  

• PRF finished water averaged 0.08 NTU and 95th percentile of 0.1 NTU. The polymeric membrane 

had similar results with an average turbidity of 0.08 NTU and 95th percentile of 0.1 NTU. While 

the ceramic membrane had an average turbidity of 0.07 NTU and 95th percentile of 0.1 NTU.  
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Figure 3-5. Turbidity Removal Comparison Between Pilot Membranes and Finished Plant Water 

 

Figure 3-6 plots GAC and plant finished water turbidity to compare performance. Results showed:  

• Because most of the turbidity removal had already been achieved by the membranes, GAC 

column turbidity removal capability cannot be documented. 

 

Figure 3-6. Turbidity Comparison between GAC Finished Water and Plant Finished Water 
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3.4 Color  

Color samples were collected from raw water prior to pilot chemical addition, settled water from the 

plate settler pilot, permeate from both membrane pilot units, and GAC finished water (alternative 3 

only) daily throughout the pilot test duration. Alternative 1 compared the membrane filter 

performance while alternative 3 monitored GAC performance, as the Authority only has color target 

levels for finished water. Target color levels for finished water is 3 TCU. Figure 3-7 first compares 

color removal in plate settlers and the plant clarifier. Results showed: 

• Average incoming color (not shown on graph) was 76 TCU, comparable to historical water quality. 

• The SCUs showed better color removal than the plate settler, which was affected by variable 

chemical dosing and feed rates.  

• Loading rates between 0.2 and 0.4 gpm/sqft did not impact color removal.  

• Average plate settler color concentrations were 7.1 TCU, while the SCUs averaged 4 TCU. The 

inclined plate settlers 95th percentile was 9.85 TCU, compared to 5 TCU from the SCUs.  

 

 

Figure 3-7. Color Level Comparison between Plate Settlers and Existing Clarifier 

 

Figure 3-8 compares membranes and the plant’s granular media filters. Results showed:  

• Membranes do not provide significant color removal. 

• Membranes removed similar color levels compared to the PRF granular media filters. The 

average removal from the polymeric membrane was 3 TCU and for the ceramic membrane was 2 

TCU. The average TCU removal from the granular media filters was 2 TCU. Membrane 

performance is highly dependent on settled water quality and is susceptible to upstream 

disruptions.  

• Inconsistent color removal can be attributed to equipment issues and variable chemical dosing 

rates.  

• Average PRF finished water was 1.1 TCU. Average polymeric membrane permeate was 4.5 TCU 

and 5.0 TCU for the ceramic membrane. The 95th percentile for plant finished water was 2 TCU. 

The 95th percentile for both membranes were 7 TCU.  
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Figure 3-8. Color Removal Comparison between Pilot Membranes and Existing Plant Finished Water  

 

Figure 3-9 compares the GAC finished water color concentrations to the PRF finished water color 

concentrations. Results showed:  

• In the absence of PAC, the GAC was able to consistently removal color below target levels of 3 

color units. 

 

Figure 3-9. Color Removal Comparison Between GAC Finished Water and Plant Finished Water 
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3.5 Taste and Odor   

T&O compounds were measured 9 times throughout the duration of the pilot test from the plate 

settlers, the polymeric membrane, and the GAC. Results showed:  

• During Alternative 1, plate settlers provided some removal due to PAC addition and contact time 

in the settler unit, as shown in Figures 3 -10 and Figure 3-11, respectively for geosmin and MIB. 

The right y-axis of Figure 3-10 is associated with the raw water geosmin trend in blue. The pilot 

technologies geosmin trends and target concentration are associated with the left y-axis.  

 

Figure 3-10. Geosmin Concentrations in Alternative 1 
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Figure 3-11. MIB Concentrations in Alternative 1  

With the absence of PAC in Alternative 3, there was minimal T&O removal in the plate settlers and 

membranes. The GAC provides effective T&O removal, as shown in Figures 3-12 and Figure 3-13, 

respectively for geosmin and MIB.  

 

Figure 3-12. Geosmin Concentrations for Alternative 3 
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Figure 3-13. MIB Concentrations for Alternative 3 

 

Figures 3-14 and Figure 3-15 compare MIB and Geosmin removal in GAC finished water against PRF 

finished water. Results showed:  

• GAC finished water consistently achieved the threshold of 9.0 ng/L MIB and 5.0 ng/L Geosmin. 

GAC at 15-minute empty bed contact time (EBCT) provides improved MIB removal than current 

PRF operations.  

• Target MIB concentrations from the GAC were met within 50% of the EBCT, or 7.5 minutes.  

• Target Geosmin concentrations can be met in 25% of the EBCT, or 3.75 minutes.  
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Figure 3-14. MIB Concentration Comparison Between GAC Finished Water and Plant Finished Water 

 

Figure 3-15. Geosmin Concentration Comparison Between GAC Finished Water and Plant Finished Water 
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3.6 Challenge Testing  

3.6.1 Sludge Collection Offline 

The first stage of the challenge test monitored the plate settler performance with the sludge collector 

off, and the sludge discharge valve closed, creating sludge build up within the plate settler tank. 

Figures 3-16 and 3-17 present the performance of the inclined plate settlers over a 24-hour period 

of no sludge removal. Results showed: 

• The inclined plate settlers were able to achieve target settled water turbidity levels and 

significant color reduction.   

 

Figure 3-16. Turbidity Results Operating Inclined Plate Settlers without Sludge Collection  

 

Figure 3-17.  Color Results Operating Inclined Plate Settlers without Sludge Collection 

Challenge Testing Period 

Challenge Testing Period 
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3.6.2 Variable Loading Rate 

The second part of the challenge test was varying the loading rate to the plate settlers. The typical 

loading rate to the inclined plate settlers during alternatives 1 and 3 was 0.4 gpm/sqft. The first 

challenge decreased the loading rate to 0.15 gpm/sqft for 24 hours. Figures 3-18 and Figure 3-19 

plot the turbidity and color levels, respectively, from the inclined plate settlers at the decreased 

loading rates. Results showed:  

• There is an initial spike in turbidity and color when the loading rate is changed from 0.4 to 0.15. 

The inclined plate settlers adjusted after this spike and achieved comparable turbidity and color 

removal to normal loading rate conditions.  

 

Figure 3-18. Inclined Plate Settlers Decreased Loading Rate Turbidity Results  

 

 

0.15 gpm/sqft 
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Figure 3-19. Inclined Plate Settlers Decreased Loading Rate Color Results  

The second challenge increased the loading rate to 0.5 gpm/sqft. Figure 3-20 and Figure 3-21 plot 

the turbidity and color trends, respectively, from the inclined plate settlers during the increased 

loading. Results showed:  

• There is less of a spike seen in the increased loading rates in color and turbidity than 

experienced during the decreased loading challenge.  

• Inclined plate settlers were able to achieve target settled water quality under increased loading 

rate conditions.  

  

0.15 gpm/sqft 



Peace River Facility 24 MGD Expansion Pilot Testing Program Summary Section 3

 

 

3-15 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
Pilot Testing Program Summary  

 

 

Figure 3-20. Inclined Plate Settlers Increased Loading Rate Turbidity Results  

 

 

Figure 3-21. Inclined Plate Settlers Increased Loading Rate Color Results  

  

0.5 gpm/sqft 

0.5 gpm/sqft 
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Section 4 

Operational Considerations 

This section summarizes challenges encountered during the pilot testing for each respective 

technology and recommendations and considerations for full-scale implementation. 

4.1 Pilot Test Conditions 

The pilot test was intentionally performed during warmer weather to test and evaluate treatment 

process’s ability to handle known seasonal raw water quality variability. Concentration spikes in 

geosmin and MIB that the PRF historically encounters were a key consideration for any new 

technology. The incoming raw water had a higher pH than expected based on historical water quality 

data,  therefore requiring reduced alum dosing and impacting water quality parameters. Without 

issues in chemical feed or equipment the technologies were able to meet target turbidity goals and 

comparable performance on color removal under piloted durations with no reported issues in 

chemical feed, power, or other equipment issues were experienced. The pilot source raw water was 

drawn from the PAC contact tanks associated with Plant 1 with a sump pump with flow controlled by 

throttling valves on the suction line of the pump. This created inconsistency in the flow rates being 

fed to the plate settlers. Figure 4-1 shows outliers in the settled water turbidity data that was 

associated with different operational related issues for Alternative 1. Spikes in the data around April 

1st thru April 5th are associated a malfunctioning sludge valve associated with the plate settler. 

Outliers in the data on April 25th are associated with a when the pilot unit briefly lost power which 

resulted in and increased in turbidity to 8.0 NTU. Overall, both membrane units were able to handle 

disruptions in settled water turbidly and plate settler non-performance can be attributed to 

equipment issues. 

 

Figure 4-1. Pilot Equipment and Operational Challenges 

Pilot operations and performance are representative of full-scale operations only when the pilot was 

optimized and responsive to changing conditions. To provide real time adjustments and responses to 
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water quality changes and pilot equipment malfunctions, full-time staffing (24 hours a day, 7 days a 

week) would be required. However, the pilot did not have 24/7 onsite staff. The pilot chemical feeds 

were not automated and lacked redundancy, which contributed to observed spikes in the turbidity 

and color. This will be less of a concern at full scale when the chemical feeds are automated, remote 

monitoring is in place and backup metering pumps are provided.  

4.2 Inclined Plate Settlers: MRI 

The inclined plate settlers achieved consistent turbidity and color removal when not impacted by 

equipment or chemical dosing challenges. In addition, turbidity, color, and TOC removal performance 

was similar at various loading rates between 0.15 and 0.5 gpm/sqft. This offers improved 

operational flexibility by allowing the treatment capacity ranges to be adjusted more quickly than the 

existing process trains.  

A significant concern for plate settlers was the persistent algae growth within the units. This is similar 

to existing issues observed in the SCUs. Plywood covers were installed to inhibit biological growth, 

which provided significant reduction in attached algae growth within the unit. Figure 4-2 shows the 

plate settler algae growth after weeks of operation without plywood covers. Figure 4-3 shows the 

plate settler with the plywood cover, and Figure 4-4 shows the resulting algae growth on the 

uncovered portion and growth reduction in the plate settler portion that was covered with plywood.  

 

 

Figure 4-2. Inclined Plate Settlers Algae Growth without Plywood Covers 
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Figure 4-3. Inclined Plate Settlers with Plywood Covers 

  

Figure 4-4. Inclined Plate Settlers Results after Plywood Covers  

4.3 Polymeric Filtration: Veolia  

The polymeric membrane was able to achieve consistent turbidity removal even during upstream 

water quality variability and disruptions. The unit provided minimal color or TOC removal, which is 

comparable to the existing PRF granular media filters.   
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Two critical issues were encountered with the polymeric membrane testing. The first was a foaming 

event (shown in Figure 4-5) that happened during a cleaning cycle when citric acid was accidentally 

added to the high pH caustic cleaning solution, where the pH was estimated to reach 12. The citric 

acid consumed the alkalinity causing the foaming to form. Low alkalinity and high pH are two 

conditions conducive to causing foaming. This was later identified as a programming issue and was 

rectified. It is unlikely to occur during full-scale operations as programming for different operational 

modes, including cleaning, is verified and tested prior to startup.   

 

Figure 4-5. Foaming Issues with Polymeric Membrane Filtration Unit  

The second was a red color staining that formed on the membranes, shown in Figure 4-6. It is 

unknown what exactly caused the staining but shows similarity to the staining color is consistent with 

staining observed within the existing PRF finished water chlorine analyzer’s instrumentation (Figure 

4-7). One reason could be low levels of iron oxidization. More investigation would be needed to 

identify the cause and prevent this issue at full-scale.  
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Figure 4-6. Membrane Fiber Coloration During Pilot Before (right) and After (left) Cleaning  

Source: Veolia Water Technologies and Solutions 

 

 

Figure 4-7. Stained Chlorine Analyzer  

4.4 Ceramic Filtration: Ovivo  

The ceramic membrane also accomplished consistent turbidity removal but minimal color and TOC 

removal. The system showed similar poor color removal as the PRF granular media filters. There 

were no observed operational challenges from the unit during the pilot run. One consideration is that 

there are currently no other drinking water systems currently in operation in the United States, and 

the technology has yet to receive NSF61 certification.  

4.5 GAC Unit: Puragen/Media – Hungerford and Terry/Column  

The GAC unit accomplished effective T&O removal, producing finished water with lower 

concentrations of MIB and geosmin than PRF finished water. In addition, there was also significant 
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color, and TOC removal seen from the GAC. There were no observed operational challenges from the 

unit during the pilot run. 

It was observed during the pilot study that at varying points in time, MIB and geosmin only broke 

through in earlier stages of the GAC column (i.e. the 25% and 50% taps). There is enough data to 

state that MIB and geosmin can be effectively removed by OxPure Ch1240 with a lower EBCT than 

the target 15 minutes. It could be possible an EBCT between 8 and 10 minutes and lower than 8 

minutes could be effective. 
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Section 5 

Pilot Testing Summary 

5.1 Next Steps and Design Considerations 

The pilot testing program evaluated inclined plate settlers, ceramic membranes, polymeric 
membranes, and GAC. Raw water was used to monitor the performance of the technologies with and 
without PAC addition. The data collected during the pilot study support the following design criteria 
and considerations for the PRF facility expansion:  

• Throughout the pilot study, algae presented an issue. To simulate a standard cover that a plate 
settler manufacturer might offer, plywood covers were placed over the plates. This measure 
significantly decreased the growth of attached algae on the plates. 

• While the plate settler achieved the desired settled water goals (turbidity < 1.0 NTU), its 
performance in removing turbidity was not as effective as the existing PRF SCUs. This was partly 
due to limitations in flow control and chemical dosing adjustments during the pilot. However, this 
is less likely to be a concern at full-scale operations. The plate settler pilot also showed the 
capability to operate at 25 percent of its rated capacity. 

• Granular media filters were not piloted as the filtered water from the existing filters was 
compared to the permeate of the membrane pilot units.  

• During piloting, settled water quality from the plate settler for turbidity typically ranged from 0.6 – 
0.9 NTU, greater than PRF SCU settled water turbidity of 0.3 – 0.6 NTU.  

• Settled water from the plate settler typically ranged from 4.0 – 9.8 color units and typically 
greater than PRF SCU settled color values which ranged from 3.0 – 5.0 color units. 

• The PRF granular media filters met the permitted finished water requirements during these 
similar disturbed water quality events. Therefore, the granular media filters were determined to 
be comparable with both membrane technology options tested, in terms of color and turbidity 
removal. 

• The polymeric and ceramic membranes produced consistently low-turbidity water. The PAC did 
not appear to cause excessive fouling to the membranes, which had initially been a concern. 
Neither membrane system was effective for color removal. 

• Low polymer doses of < 1 mg/L did not appear to have adverse impacts to the polymeric or 
ceramic membrane performance throughout the pilot duration. 

• GAC at 15-minute EBCT effectively removed T&O compounds (such as MIB and geosmin) to 
levels below the current plant threshold of 9.0 ng/L for MIB and 5.0 ng/L for geosmin.  

• Plate settler pilot data showed the potential to reduce alum dosing by approximately 13 percent 
compared to current PRF operations.  

• Note that outlier data was not removed from data sets from equipment malfunctions, flow 
fluctuations, or chemical pumping issues, causing water quality data to skew averages upward. 
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Section 6 

Limitations 

This document was prepared solely for Peace River Manasota Regional Water Supply Authority in 

accordance with professional standards at the time the services were performed and in accordance 

with the contract between Peace River Manasota Regional Water Supply Authority and Brown and 

Caldwell dated June 21, 2022. This document is governed by the specific scope of work authorized by 

Peace River Manasota Regional Water Supply Authority; it is not intended to be relied upon by any 

other party except for regulatory authorities and funding agencies contemplated by the scope of work. 

We have relied on information or instructions provided by Peace River Manasota Regional Water 

Supply Authority and other parties and, unless otherwise expressly indicated, have made no 

independent investigation as to the validity, completeness, or accuracy of such information.  

This document sets forth the results of certain services performed by Brown and Caldwell with respect 

to the property or facilities described therein (the Property). Peace River Manasota Regional Water 

Supply Authority recognizes and acknowledges that these services were provided within various 

limitations, including budget and time constraints. These services were not designed or intended to 

determine the existence and nature of all possible environmental risks (which term shall include the 

presence or suspected or potential presence of any hazardous waste or hazardous substance, as 

defined under any applicable law or regulation, or any other actual or potential environmental 

problems or liabilities) affecting the Property. The nature of environmental risks is such that no amount 

of additional inspection and testing could determine as a matter of certainty that all environmental 

risks affecting the Property had been identified. Accordingly, THIS DOCUMENT DOES NOT PURPORT TO 

DESCRIBE ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY, NOR WILL ANY ADDITIONAL 

TESTING OR INSPECTION RECOMMENDED OR OTHERWISE REFERRED TO IN THIS DOCUMENT 

NECESSARILY IDENTIFY ALL ENVIRONMENTAL RISKS AFFECTING THE PROPERTY.  

Further, Brown and Caldwell makes no warranties, express or implied, with respect to this document, 

except for those, if any, contained in the agreement pursuant to which the document was prepared. 

All data, drawings, documents, or information contained this report have been prepared exclusively for 

the person or entity to whom it was addressed and may not be relied upon by any other person or 

entity without the prior written consent of Brown and Caldwell unless otherwise provided by the 

Agreement pursuant to which these services were provided.
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Appendix A: MRI Pilot Summary Report 
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1. Introduction 
The Meurer Research Inc’s (MRI) Plate Settler Pilot Unit is a self-contained plate settler unit complete with inline 

mixer, 3-stage flocculator, Inlet Diffusers, plate settlers and sludge removal. Each unit is provided for the use of 

the client to establish the feasibility of plate settlers as an effective settling enhancement for their application 

including, as in this study, membrane testing and evaluation. 

Meurer Research Inc’s was invited to participate in a pilot study at the Peace River WTF in Arcadia, Florida by 

the Engineering firm Bown and Caldwell (St. Petersburg, FL). MRI Plate settler was chosen as the preferred pre-

treatment option to evaluate two membrane technology solutions. Pilot Study ran from late March through July. 

Success criteria for the MRI Plate Settler was set at overflow quality of < 1 NTU which would serve as feed to 

the membranes to be evaluated during the study period. Pilot study was broken down into two phases, namely 

Scenario 1 and Scenario 2 the details of which are described in section 2 and section 3. 

2. Scenario 1 

2.1. Raw Water pH Adjusted with Caustic and PAC Treated Prior to Plate Settler Set-Up. 

Scenario 1 pilot study was conducted from 3/21/2023 to 5/25/2023. Pilot train layout is shown in Pic 1. Raw water 

from the Peace River was treated with PAC and pH adjusted with NaOH. It was used as influent to the pilot train 

during this period. MRI pilot equipment (Plate Settler) set-up consisted of Alum feed, followed by the inline static 

mixer, followed by polymer injection immediately prior to the integral 3-stage flocculation chamber. The 

flocculation chamber consists of 3 stages of progressively reduced mixing G-value. Well flocked water from the 

flocculation chamber enters plate settler for clarification. Overflow from the Plate Settler was sent to both Veolia 

and Ovivo membrane filters for final filtration. Sludge was withdrawn on a periodic basis by operating the MRI 

Hoseless Cable-Vac Sludge Collector which discharged through a valved exit pipe at the bottom of pilot tank. 

MRI Plate Settler was evaluated at loading rates of 0.2, 0.25, 0.3, 0.35, and 0.45 GPM / Sq. Ft during this study 

period.  

Plots 1 and 2 show the Plate Settler overflow Color and Turbidity reduction from raw water (feed to the settler) 

for the entire Scenario 1 study period.  

Average Results of plate settler performance at various loading rates are shown in Tables 1, 2, 3, 4 and 5.   
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Pic 1.  

 

Plot 1 
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Plot 2 

 

Table 1. 

MRI Plate Settler configured to operate at 0.2 GPM / Sq. Ft by blocking off 2 plates and setting flow at 60 GPM.  

0.2 GPM / Sq. Ft, Loading Rate-Average Results -Test Period:  3.27.23 to 4.21.23   

 

Table 2. 

MRI Plate Settler configured to operate at 0.25 GPM / Sq. Ft by blocking off 7 plates and setting flow at 60 GPM.  

0.25 GPM / Sq. Ft, Loading Rate-Average Results -Test Period: 4.21.23 to 4-24-23. 
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Sample Date

Scenario 1: Turbidity

Raw Water

Plate Settlers Effluent

MF1 Effluent

MF2 Effluent

Settled Water Target

Finished Water Target

Flow 
(GPM)

Plates 
Blocked

Loading 
Rate

Incoming 
Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color Turbidity pH (lab)

Sludge 
Depth (ft)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardness

60 2 0.2 100.23 9.49 8.41 21.42 127.99 0.38 5.49 0.80 5.95 1.56 0.13 2.62 15.67 128.67 78.67

PAC TOWER WATER CHEM Feeds MRI - Settled Water

Flow 
(GPM)

Plates 
Blocked

Loading 
Rate

Incoming 
Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color Turbidity pH (lab)

Sludge 
Depth (ft)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardness

60.00 7.00 0.25 96.50 10.56 8.58 24.40 138.07 0.40 4.00 0.99 5.55 1.67 0.12 2.60

PAC TOWER WATER CHEM Feeds MRI - Settled Water
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Table 3. 

MRI Plate Settler configured to operate at 0.3 GPM / Sq. Ft by blocking off 12 plates and setting flow at 60 GPM.  

0.3 GPM / Sq. Ft, Loading Rate-Average Results -Test Period: 4.24.23 to 4.27.23 

 

Table 4. 

MRI Plate Settler configured to operate at 0.35 GPM / Sq. Ft by blocking off 12 plates and setting flow at 68.8 

GPM.  

0.35 GPM / Sq. Ft, Loading Rate-Average Results -Test Period: 4.27.23 to 5.1.23. 

 

Table 5. 

MRI Plate Settler configured to operate at 0.40 GPM / Sq. Ft by blocking off 14 plates and setting flow at 68.8 

GPM.  

0.40 GPM / Sq. Ft, Loading Rate-Average Results -Test Period: 5.1.23 to 5.25.23 

 

 

 

 

 

Flow 
(GPM)

Plates 
Blocked

Loading 
Rate

Incoming 
Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color Turbidity pH (lab)

Sludge 
Depth (ft)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardness

60.00 12.00 0.30 91.71 10.56 8.47 25.30 121.04 0.36 5.14 0.81 5.88 2.60 0.07 3.00 13.00 132.00 80.00

PAC TOWER WATER CHEM Feeds MRI - Settled Water

Flow 
(GPM)

Plates 
Blocked

Loading 
Rate

Incoming 
Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color Turbidity pH (lab)

Sludge 
Depth (ft)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardness

68.80 12.00 0.35 96.08 10.97 8.57 25.70 148.61 0.38 5.17 1.25 5.53 0.50 0.09 2.30

PAC TOWER WATER CHEM Feeds MRI - Settled Water

Flow 
(GPM)

Plates 
Blocked

Loading 
Rate

Incoming 
Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color Turbidity pH (lab)

Sludge 
Depth (ft)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardness

71.72 14.00 0.40 80.27 9.26 8.61 25.19 115.79 0.47 7.41 0.95 6.28 0.82 0.11 2.99 20.40 134.20 78.60

PAC TOWER WATER CHEM Feeds MRI - Settled Water
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3. Scenario 2  

3.1. Raw Water with No Pre-Treatment Prior to Plate Settler Pilot Set-Up 

Scenario 2 pilot study was conducted from 5/25/2023 to 6/3/2023. Pilot train layout is shown in Pic 2. Raw water 

from the Peace River, without any pre-treatment, was used as an influent to the pilot train during this period. MRI 

pilot equipment set-up consisted of pH adjustment with NaOH followed by an inline static mixer, then Alum feed, 

followed by an inline static mixer, followed by polymer injection immediately prior to the integral 3-stage 

flocculation chamber. The flocculation chamber consists of 3 stages of progressively reduced mixing G-value. 

Well flocked sample from the enters plate settler for clarification. Overflow from the plate settler was sent to both 

the Veolia and Ovivo membrane filters for final filtration. 

MRI Plate Settler performance was found to be optimal at 0.4 GPM / Sq. Ft during scenario 1 study and therefore 

Plate Settler loading rate was set to 0.40 GPM / Sq. Ft during this Scenario 2 pilot study period.  

Average Results of Plate Settler performance are shown in table 6.  

Plots 3 and 4 show the Plate Settler overflow Color and Turbidity removal from raw water (feed to the settler) for 

the entire Scenario 2 study period.  

Pic 2.  
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Table 6. 

0.40 GPM / Sq. Ft, Loading Rate-Average Results -Test Period: 5.25.23 to 6.30.23 

 

 Plot 3 

  

Plot 4 

   

Flow 
(GPM)

Plates 
Blocke

d
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Rate
Incomin
g Color

Incoming 
Turbidity

Incoming 
pH (lab) TSS

ALUM 
(PPM)

Polymer 
(PPM) Color

Turb
idity pH (lab)

Sludge 
Depth (in)

Aluminum 
mg/L 
(HACH) TSS Alkalinity

Total 
Hardness

Calcium 
Hardnes
s

Geosmin 
(ng/L)

MIB 
(ng/L)

69.61 14.00 0.40 51.30 2.68 7.55 4.95 130.93 0.48 6.11 0.87 5.73 9.17 0.18 3.05 10.00 136.20 80.60 9.98 69.88
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4. Inclined Plate Settler Challenge 
Inclined Plate Settler was evaluated during this challenge phase to compare performances at loading rate 

extremities of 0.15 and 0.5 GPM / Sq. Ft vs the previously determined optimal loading rate of 0.40 GPM / Sq. Ft 

during Scenario 1 of the pilot study.  

4.1. Loading Rate: 0.40 GPM /Sq. Ft – Test Period: 6-30-2023 to 7-7-2023 

Plate Settler was configured to operate at 0.4 GPM / Sq. Ft 

Average Results of Plate Settler performance at these loading rates are shown in Table 7. 

Plots 5 and 6 shows the Plate Settler overflow Color and Turbidity removal from raw water (feed to the settler)  

Table 7. 
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Blocked

Loading 
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Sludge 
Depth 

(inches)
ALUM 
(PPM)

Polymer 
(PPM)

Color Turbidity pH Color Turbidity pH
66.78718 14 0.4 22.61 154.50 0.61 102.18 10.00 9.13 4.85 0.91 5.43

Raw Water Settled Water

PCST Part 1_Average data summary  6-30-23  to 7-7-2023
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Plot 6 

 

4.2. Loading Rate: 0.15 GPM /Sq. Ft – Test Period: 7-13-2023 to 7-15-2023 

Plate Settler was configured to operate at 0.15 GPM / Sq. Ft.  

Average Results of Plate Settler performance at these loading rates are shown in Table 8. 

Plots 7 and 8 shows the Plate Settler overflow Color and Turbidity removal from raw water (feed to the settler)  

Table 8. 

 

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0

Tu
rb

id
ity

 (N
TU

)

Sample Date

IPS Challenge Testing: Turbidity

Raw Water

Plate Settler

Target

Flow 
(GPM)
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Blocked
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Sludge 
Depth 

(inches)
ALUM 
(PPM)

Polymer 
(PPM)

Color Turbidity pH Color Turbidity pH
47.23 0 0.15 11.00 152 0.45 114.63 10.04 9.14 6.00 0.68 5.51

PCST Part 2_Average data summary 7-13-2023 to 7-15-2023

Raw Water Settled Water



Peace River WTF  
Pilot Study Report 
August 17, 2023 

 

 

 
Proprietary and Confidential to Meurer Research, a Parkson 
Brand 

11 of 20 
meurerresearch.com 

 
 

Plot 7 

 

Plot 8 

 

4.3. Loading Rate: 0.5 GPM /Sq. Ft – Test Period: 7-16-2023 to 7-18-2023 

Plate Settler was configured to operate at 0.4 GPM / Sq. Ft 

Average Results of Plate Settler performance at these loading rates are shown in Table 8. 

Plots 9 and 10 shows the Plate Settler overflow Color and Turbidity removal from raw water (feed to the settler)  
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Table 9. 

 

Plot 9 

 

Plot 10 
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Color Turbidity pH Color Turbidity pH
46.71 22.00 0.50 4.50 128 0.52 108.29 10.22 9.20 6.29 0.68 6.17
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5. Executive Summary 

MRI Plate Settler delivered pilot study goal of effluent water quality less than 1 NTU at loading rate conditions of 

0.20, 0.25, GPM / Sq. Ft under scenario 1. A loading rate of 0.40 GPM / SQ. Ft proved to be the most optimal 

during Scenario 1 phase of the pilot study in producing desired effluent goal of less than 1 NTU turbidity. Scenario 

1 feed to Plate Settler was treated with PAC and pH adjusted with addition of NaOH. Alum and polymer were 

dosed prior to the 3-stage floc tank and flocked water was clarified with Plate Settler. Loading rates were adjusted 

by varying feed flow to the Plate Settler in addition to blocking required number of plates in the pilot equipment. 

All efforts were made to ensure residence time in the 3-stage flock tank remained consistent for all the loading 

rates evaluated. Alum and polymer dose were optimized to achieve the desired Plate Settler overflow effluent of 

less than one NTU Turbidity.  

During Scenario 2, Raw water fed to the settler did not go through any pretreatment. The pH was adjusted by 

adding Caustic prior to the Alum and polymer dosing. 3-stage flocculation just as in Scenario 1 was employed to 

form flocks that would settle. The loading rate of 0.40 GPM / Sq. Ft, which was determined to be optimal from 

the results of Scenario 1 testing, was used during the entire Scenario 2 test period. Alum and polymer dose were 

set at optimal rates which was determined during Scenario 1 study. 

Overflow from the Plate Settler was used as feed to evaluate Veolia and Ovivo membrane pilot equipment’s. 

during both Scenario 1 and Scenario 2 phase of the pilot study. 

Peace River Water Authority decided to extend the Plate Settler pilot study period to understand Plate Settler 

performance at loading rates extremities of 0.15 and 0.5 GPM / Sq. vs the previously determined optimal loading 

rate of 0.40 GPM / Sq. Ft during Scenario 1 of the pilot study.  

After careful analysis of the MRI Pilot Unit performance during the entire pilot study from March through July, 

MRI Engineering team recommends a Plate Settler loading rate of 0.40 GPM / Sq. Ft for the full-scale design. 

MRI equipment performed very well through all phases of flocculation and sedimentation. MRI Pilot was 

successful in producing an average Turbidity target of less than 1 throughout the pilot study. 

MRI would like to thank the Peace River Water Supply Authority as well as Brown & Caldwell for the opportunity 

to participate in this study. MRI would like to extend special thanks to Trisha Howard and Brian Norman from 

Juturna Consulting for all the diligence and hard work in operating this pilot study. 
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6. Full Scale Design Recommendations 

6.1. MRI Inclined Plate Settler  

The MRI plate settling system delivers the highest flow rate and solids capture available in an all-stainless steel, 
self-cleaning design that can be configured for any new or existing basin.  

Influent flow enters the plates through side inlet ports and rises between stainless steel inclined plate settlers. 
As flow travels up the plates, solids settle out onto the plate surface. The clarified water is evenly extracted 
across the Flow Control Deck through orifices into the top tubes and is then distributed over a weir into troughs 
where it flows out of the basin. The Flow Control Deck creates a slight, but precise, pressure drop to ensure 
uniform flow across the entire system and to maximize plate settling performance across the entire settling 
area. The sludge slides into the quiet zone beneath the plate settlers and is removed from the basin via MRI’s 
Cable-Vac Hoseless Sludge Collector through differential head or via MRI’s Ultra-Scraper Sludge Collector into a 
sludge removal channel.  
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Key Features:  

— Stainless steel inclined plates with inlet ports positioned along the side. 
— Unique Flow Control Deck comprised of outlet tubes each with a series of metering orifices.  
— Effluent Troughs with easily adjustable flat-crested weir  
— Option for Inner troughs only or concealed support beams which save space and cost. 
— Certified to NSF/ANSI-61 standards. 

Performance Advantages: 

— MRI Plate Settlers are hydraulically designed to increase the effective capacity of the clarifier by up to a 
factor of ten by increasing settling surface area while decreasing vertical settling distance.  

— Submerged Orifice Top Tube extracts effluent flow evenly across width of each plate for the most uniform 
flow distribution ensuring entire system is evenly loaded in all flow and loading conditions. 

— A flat control deck supplies the safest surface for operator access and maintenance. 
— MRI’s system has superior turbidity spike leveling ability to reduce downstream impacts during upset 

conditions, water source changes, and seasonal events. 
— MRI’s system offers more flow control, capacity & efficiency than any other system on the market. 

6.2. Plate Settler Optional Ancillary Equipment 

Based on the pilot study, design parameters and feedback from WTF and Engineer, the following items are 
included in this system offering: 

Helical Inlet Flow Diffusers (Included) 
— Mounts over sedimentation basin inlet ports to drastically reduce incoming   
velocities to prevent floc disruption. 
— Sized to reduce incoming flow velocity by 75% 
— Helical shape allows for a gentle transition that splits flow in half, effectively 
doubling the area of the inlet port. 

 
Floating Plate Settler Covers (Included) 
— Eliminates algae growth. 
— Prevents bacteriological contamination due to presence of coliform. 
— Eliminates maintenance of cleaning plate settlers or effluent troughs 
— Prevents debris from blowing onto plates or troughs. 
— Guards against ice formation 
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6.3. Plate Settler Design Parameters 

The proposed system design is based on the following design characteristics: 

Table 6.1 – Plate Design Criteria 

Influent parameter Quantity Units 

Design Flow 24.0 MGD 

Number of Basins 4 # 

Suggested Basin Dimensions (L x W x SWD) 40 x 28 x 15 ft 

Plate Loading Rate 0.40 gpm/ft2 

Plate Area Efficiency Factor 100 % 

Plate Angle 55 Degrees 

Projected Effective Plate Area per Basin 10,417 ft2 

Plate Settlers per Cartridge 105 # 

Plate Cartridges per Basin 4 # 

Rows of Plate Cartridges 4 (@ 1 Cartridges/row) # 

Weight per Cartridge 6,319 lbs 

Inlet Diffusers per Basin 4 # 

Troughs per Basin 2 # 

Inner Trough Size (W x D) 18 x 20 inches 

Plate Settler Equipment Dimensions (L x W x H) 26 x 23.3 x 10.5 ft 

Estimated Head Loss Through System 0.83 ft 

Floating Plate Settler Covers Included  

Materials of Construction 304 SS  

* The inclined plate settler systems shall include all support structures, effluent troughs with adjustable weirs, 
and all necessary brackets and fasteners including anchor bolts. 
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6.4. MRI Hoseless Cable-Vac® Sludge Collector  

The MRI Hoseless Cable-Vac® Sludge Collector is the original hoseless sludge removal system. With over 1,500 
units installed worldwide, it is the industry leading workhorse in removing sludge from a basin floor. MRI’s Cable-
Vac innovations focus on reducing maintenance while improving the efficiency of captured solids removal. 

 

Key Features: 

— A flow balancing ring located on the central sludge pipe ensures even flow distribution and sludge 
removal across all orifices from a collapsed to a fully extended position.  

— Non-clog orifices virtually eliminate orifice blinding due to leaves and other large debris common in open 
basins. 

— Tangentially located collector orifices face directly into the sludge collection direction to create a uniform, 
organized flow pattern that reduces system headloss, prevents clogging, and increases solids removal 
concentrations. 

— A shared reel drive combines take up and pay out cables on one shared reel, eliminating extreme fleet 
angles and providing a compact drum with cable wrapped in a single layer without tensioning. 
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6.5. HCV Design Parameters 

Table 6.2 – HCV Design Criteria 

Influent Parameter Quantity Units 

Number of Basins 4 # 

Collectors per Basin 1 # 

Area Covered by Each Collector (L x W) 40 x 28  ft 

Sludge Flow per Collector 150 – 200 GPM 

Solids Removal Concentration 0.5 - 2 % 

Sludge Exit Pipe 4 inches 

Drive Power 1/4 HP 

Estimated Headloss Through Collector 2.5 ft 

Controls (1-Unit Panels) 4 # 

Available Power 120/1/60 V/Ph/F 

Sludge Valves Not Included # 

Retaining Curb (1 per Unit) Not Applicable ft 

Materials of Construction 304 SS  

 

Each control panel shall be equipped with the following: 
— NEMA 4X Aluminum enclosure w/ Allen Bradley Micro850 PLC (28 I/O & Unmanaged Ethernet 

Switch 5-Port) 
— 6” HMI Touch Screen w/ Cover 
— PowerFlex 4M VFD drive, 0.25 HP, 120/230VAC 
— Main line surge protectors and protective circuit breakers 
— Sun Shield for heat and UV protection in outdoor applications 
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6.6. MRI Horizontal Paddlewheel flocculator  

MRI’s innovative multi-stage flocculation system eliminates the trade-offs typically associated with G-value 
turbulence and delivers maximum control and efficiency for every pretreatment stage. By staging mechanical 
and hydraulic flocculators and leveraging a maximum range of G-values—from 2,000 to 0—MRI Flocculation 
Systems help operators fine-tune flocculation.  

 

Key Features: 

— Stainless steel shafts, structures, and paddles 
— Powered by chain that enters directly into the mixing basin. 
— Underwater bearings are water lubricated, ultra-high molecular weight polyethylene for long-life and 

nearly zero maintenance. 
— Greased Cooper sealed ball bearings can be provided. 
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6.7. HPW Design Parameters 

Table 6.3 – HPW Flocculation Design Criteria 

Influent Parameter Quantity Units 

Number of Trains 4 # 

Design Flow per Train 6.0 MGD 

Detention Time at Design Flow 31.67 Minutes 

Suggested Basin Dimensions (L x W x SWD) 42 x 28 x 15 ft 

Stages per Train 3 # 

Stage Dimensions (L x W x H) 14 x 28 x 15 ft 

Reels per Stage 2 # 

Design Water Temperature 40 Degrees F 

Design G-value 1st Stage  60 sec-1 

Design G-value 2nd Stage 45 sec-1 

Design G-value 3rd Stage 30 sec-1 

Materials of Construction 304 SS  

Each flocculator system shall consist of: 

— TEFC PE Drive motor w/ reduction gear box (230/460V / 3Ph / 60Hz) 
— Stainless-steel drive chain and shafts 
— Plastic / stainless-steel chain sprockets 
— UHMW-PE split shaft bearings  
— Stainless Steel Mixing paddles 
— All necessary brackets and fasteners including anchor bolts 
— Controls by Others (can be quoted upon request) 

7. MRI Preliminary Drawing for 1 of 4 Trains (See Attachment) 
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Executive Summary 
Veolia WTS conducted a pilot study at the Peace River Water Treatment Plant from March 1st, 
2023 to June 30th, 2023 to demonstrate operation of a ZeeWeed 1000 Membrane Ultrafiltration 
(UF) process. 

This document has been written to provide a summary of the operational, analytical, and 
membrane integrity results obtained throughout the pilot study.  The following sections highlight 
the conclusions that can be drawn from the pilot study. 

Pretreatment and Settled Water Quality 
The objective of the study was to demonstrate the effectiveness of the ZeeWeed 1000 
membrane treating water from the Peace River WTP pre-treated by the following options: Full-
scale plant settled water, Raw Water fed with PAC/Caustic treated by an MRI plate settler and 
Raw Water treated by an MRI plate settler.  

During the pilot study the pre-treatment system was able to produce a settled water quality that 
met the settled water quality objectives with respect to temperature, turbidity, pH, color, 
alkalinity, and hardness.  Furthermore, the pilot study showed optimal ZeeWeed 1000 
membrane system operation when: 

 Settled water turbidity <2 NTU:  Over the course of the entire pilot study 
settled water turbidity measured 0.87 NTU (measured online on the ZeeWeed 
pilot) and 1.12 NTU (grab samples measured by Juturna from the MRI plate 
settler) on average.  This data supports the assumptions presented in the pilot 
study objectives and shows the existing pretreatment system was able to 
produce settled water quality, with respect to settled water turbidity, for optimal 
ZeeWeed 1000 membrane system operation.     

 Settled water alkalinity >15 mg/L as CaCO3: Data collected during the pilot 
study supports the assumptions presented in the pilot study objectives that the 
minimum alkalinity in the raw water must be such that a minimum of 15 mg/L of 
alkalinity as CaCO3 is still present in the settled water after coagulant addition for 
optimal ZeeWeed 1000 membrane system operation.  Further alkalinity 
adjustment of the settled water is not required at this site. 

 Settled dissolved aluminum is minimized, preferably <0.02 mg/L: Over the 
67 samples measured during the pilot study, average settled dissolved 
aluminum concentration was 0.136 mg/L, which were significantly higher than 
the pretreatment objective of settled water dissolved aluminum < 0.02 mg/L,0.01 
on average.  Settled dissolved aluminum concentration was greater than the 
maximum dissolved aluminum target over the course of the pilot study.  

 Note, though high dissolved aluminum in the settled water is not ideal for 
membrane operation, it was necessary for operation of the pre-treatment 
system.  Although we have a minimum dissolved aluminum target, the dissolved 
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aluminum during the pilot did not have an adverse effect on membrane 
performance.  

The data shows the existing and pretreatment system produced a settled water quality for 
optimal ZeeWeed 1000 membrane system operation in all regards except dissolved aluminum, 
and even exceeding our influent dissolved aluminum goal did not significantly impact the 
performance of the membrane system.   

ZeeWeed 1000 membrane system Performance 
Production Capacity/Operations 

 Stable and reliable performance of the ZeeWeed 1000 membrane was 
demonstrated at an instantaneous flux of 31.6 gfd and 95% recovery through 
Phases 1, and 2.  Over these phases the fouling rate was such that a 30-day 
Recovery Clean Interval was achievable at the average water temperature  
(27.12°C). Degraded performance was seen during Phase 1.5 attributable to 
poor settled water quality, primarily due to improper pre-treatment, continuing 
process changes, and high dissolved aluminum in the settled water.   

 The standard backwash procedure at 41.2 gfd demonstrated for this ZeeWeed 
1000 pilot membrane was effective in maintaining stable membrane operation.  

 The Maintenance Clean protocol demonstrated during the pilot was effective to 
maintain stable membrane operation. The protocol included one (1) 
Maintenance Clean per day (not heated), specifically: Chlorine Maintenance 
Cleans five (5) times per week using 250 mg/L NaOCl, and Acid Maintenance 
Clean two (2) times per week using 500 mg/L citric acid.  Throughout this pilot 
study, backwashing was effective at handling high feed water turbidity, however 
it was not as effective during upsets due to lost coagulant in the upstream 
process.  

 Results from the Recovery Cleans suggest that using the standard Recovery 
Clean procedure for the ZeeWeed 1000 membrane was effective in restoring 
membrane permeability, indicating that both organic and inorganic foulants were 
present in the settled water. A thirty (30) day recovery clean is easily achievable. 
The standard Recovery Clean protocol for the ZeeWeed 1000 membrane 
included a Chlorine Recovery Clean (using 500 mg/L NaOCl) followed by an 
Acid Recovery Clean (using 2,000 mg/L citric acid), each heated to 40ºC.  The 
results also indicate that inorganic foulants were more prevalent than organic 
foulants, most likely due to high levels of dissolved aluminum and dissolved 
solids in the settled water, and as such any chemical cleaning regime should 
focus more on acid cleans.  Overall, after five (5) Recovery Cleans using the 
standard Recovery Clean procedure for the ZeeWeed 1000 membrane, the 
standard Recovery Clean procedure was able to recover, on average, 87% of 
initial permeability based on a potable water comparison with new membrane 
permeability at the start of the study.   
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Permeate Water Quality 
 Throughout the entire piloting period the ZeeWeed 1000 membrane met the 

specified permeate water quality requirements.  The ZeeWeed 1000 membrane 
successfully produced permeate with turbidity ≤ 0.1 NTU 99% of the time, even 
during periods of elevated settled water turbidity or poor settled water quality. 

 Through the Membrane Integrity Tests, the ZeeWeed 1000 membrane was 
always able to demonstrate a Log Removal Value of ≥ 3 log. 

 Though not a direct objective of the pilot study, other permeate water quality 
conclusions include: 

 Permeate color measured 3.9 TCU on average.  

 The ZeeWeed 1000 membrane was able to decrease color in the settled 
water by approximately 50% on average. 

 

 

  



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579                  Page 7 of 154 

Table of Contents 

Acknowledgements ................................................................................................................. 3 

Executive Summary ................................................................................................................. 4 

Pretreatment and Settled Water Quality .............................................................................. 4 

ZeeWeed 1000 membrane system Performance ................................................................ 5 

1 Introduction ....................................................................................................................... 9 

1.1  Peace River Water Treatment Plant Background ......................................................11 

2 Pilot Study Objectives .....................................................................................................12 

2.1  Water Quality Objectives ...........................................................................................12 

3 Process Descriptions ......................................................................................................16 

3.1  ZeeWeed 1000 Ultrafiltration .....................................................................................16 

3.1.1 ZeeWeed 1000 Ultrafiltration Technology .................................................................16 

3.1.2 ZeeWeed 1000 Ultrafiltration Treatment Process ......................................................18 

3.1.3 ZeeWeed 1000 Pilot Equipment ................................................................................19 

4 Operational Terminology .................................................................................................23 

4.1  Flux ...........................................................................................................................23 

4.2  Transmembrane Pressure (TMP) ..............................................................................23 

4.3  Permeability ..............................................................................................................24 

4.4  Recovery ...................................................................................................................24 

4.5  Backwash .................................................................................................................25 

4.6  Maintenance Clean ...................................................................................................26 

4.7  Recovery Clean ........................................................................................................26 

4.8  Recovery Clean Interval/Fouling Rate .......................................................................27 

4.9  Membrane Integrity Test (MIT) ..................................................................................28 

5 Discussion – Pretreatment and Settled Water Quality ..................................................30 

5.1  Water Temperature ...................................................................................................30 

5.2  Pilot Pretreatment for the ZeeWeed 1000 pilot ..........................................................31 

5.3  Settled Water Turbidity ..............................................................................................32 

5.4  Settled Water Color ...................................................................................................33 

5.5  Settled Water pH .......................................................................................................34 

5.6  Settled Water Alkalinity .............................................................................................36 

5.7  Settled Water Hardness ............................................................................................37 

5.8  Settled Water Total and Dissolved Aluminum ............................................................38 

6 Discussion – Membrane Performance ...........................................................................41 

6.1  Optimization Phase – March 1 to April 2, 2023 ..........................................................44 

6.2  Phase 1 – April 3 to May 8, 2023 ..............................................................................48 

6.3  Phase 1.5 – May 9 to May 22, 2023 ..........................................................................53 

6.4 Phase 2 – May 31 to June 30, 2023 ..........................................................................57 

6.5 Overall TMP and TC Permeability .............................................................................60 

6.6 Overall Recovery Clean Results ................................................................................62 

7 Discussion – Permeate Water Quality ............................................................................64 

7.1 Permeate Turbidity ....................................................................................................64 

7.2 Permeate Color .........................................................................................................65 

7.3 Permeate Hardness ..................................................................................................66 

7.4 Permeate Alkalinity ...................................................................................................67 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579                  Page 8 of 154 

8 Discussion – Membrane Integrity Test Results .............................................................69 

9 Conclusions .....................................................................................................................72 

9.1 Pretreatment and Settled Water Quality ....................................................................72 

9.2 ZeeWeed 1000 membrane system performance .......................................................73 

Appendix A – ZeeWeed 1000 Pilot System Performance Results .......................................75 

Appendix B – Membrane Fiber Pictures .............................................................................. 128 

Appendix C – Sample Calculations ..................................................................................... 129 

Appendix D – Analytical Procedures ................................................................................... 132 

Appendix E – Sample Tracking Sheet ................................................................................. 153 

Appendix F – External and Internal Lab Results ................................................................ 154 

 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579                  Page 9 of 154 

1 Introduction 
Peace River Manasota Regional Water Supply Authority, Regional Water Treatment 
Plant (WTP) located in Arcadia, Florida is expanding their facility to satisfy the water 
demands of the surrounding counties.  The facility was constructed in 1991. Continuing 
demand for water and expansion of the facility requires upgrades to provide consistent 
and reliable drinking water to customers in Charlotte, Desoto, and Sarasota counties as 
well as North Port.   

 

Figure 1.1: Peace River Manasota WTP in Arcadia, FL. 
 

Brown and Caldwell (B&C) completed a master pilot study plan for Peace River WTP  
that recommended conventional plate settlers provided by Meurer Research (MRI), 
followed by Membrane Filtration (MF/UF) prior to Granular Activated Carbon (GAC) 
filters for the water treatment testing process.  Veolia provided the ZeeWeed 1000 UF 
pilot unit as part of the treatment train process for the duration of the pilot study. 

The ZeeWeed 1000 pilot system was installed and commissioned at the Peace River 
Regional Water Supply Facility between January 24 and February 5, 2023.  Pilot study 
operations occurred between March 1 to June 30, 2023.  Decommissioning of the pilot 
units occurred the week of July 17, 2023. 
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Figure 1.2: Pilot location at the Peace River WTP, March 2023 
 

During the pilot study the ZeeWeed 1000 pilot system was fed settled water from three 
different sources.  Two of the water sources fed the MRI plate settler pilot system prior to 
feeding the ZeeWeed pilot.  The third water source was fed from the Peace River WTP 
process.  The water sources included: 

 Pilot Source 1: Existing full-scale plant raw water with additional PAC and 
caustic. 

 Pilot Source 2: Existing full-scale plant raw water with no additional chemicals. 

 Pilot Source 3: Full-scale plant settled water 

Pilot study operation occurred between March 1 to June 30 and included 20 weeks of 
operation partitioned into three (3) distinct phases. The pilot study objectives are stated 
in Section 2 of this report.  Descriptions of ZeeWeed 1000 technology and treatment 
process are stated in Section 3.  Section 4 outlines the operational terminology that is 
used to characterize membrane performance.  Detailed discussion of pretreatment and 
settled water quality, membrane system performance, permeate water quality, and 
membrane integrity testing results are presented in Sections 5, 6, 7 and 8 respectively.  
Lastly, Section 9 presents the pilot study conclusions. 
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1.1  Peace River Water Treatment Plant Background 
The Peace River WTP serves customers in Charlotte, DeSoto and Sarasota counties 
and portions of the city of North Port in Florida. The facility can produce up to 51 million 
gallons per day (MGD) and on average supplies 26 MGD of water from the Peace River 
in DeSoto county Florida. 

The Peace River WTP is a conventional surface water treatment plant consisting of 
coagulation, flocculation, sedimentation, filtration, and disinfection processes. The water 
is processed through the treatment plant and sent to storage above ground for 
distribution or to the aquifer storage and recovery system. Waste flows to a waste 
lagoon. 

 

Figure 1.3: Google aerial photo of the Peace River WTP (courtesy Google Maps, 
2023) 

 
B&C completed a Peace River WTP Master Plan which provided recommendations for 
upgrades to the facility. Among the recommendations is to incorporate membrane 
filtration following conventional plate settlers before final treatment and disinfection. 
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2 Pilot Study Objectives 
The objectives of this pilot study were to demonstrate the effectiveness of the ZeeWeed 
1000 immersed UF membrane on each treatment train to meet effluent water quality 
goals with minimal residuals (chemical and backwash waste), as well as identify 
operating parameters for a full-scale facility.  Specific objectives were as follows: 

 Determine the optimum ZeeWeed 1000 design parameters that will generate 
stable membrane performance. 

 Demonstrate that the proposed treatment train will produce a final effluent quality 
that meets and/or exceeds all applicable water quality standards. 

 Demonstrate effective cleaning regimes, including type of chemicals and 
minimize time between cleanings. 

 Provide hands-on training for the Owner’s plant operators 

 

2.1  Water Quality Objectives 
The design of the ZeeWeed 1000 system was based upon treating a screened settled 
water described below in Table 2.1 below. 

 

Table 2.1: Settled water quality summary quality  

Parameter 

Specified or 
Assumed 

Note 1 

Units Average Minimum Maximum 

Alkalinity Note 2 Assumed 
mg/L 

as 
CaCO3 

70 15 100 

Total Hardness Specified 
mg/L 

as 
CaCO3 

125 100 200 

pH Note 3 Assumed - 7 6 8 

Temperature Specified °C 10 15 30 

Total Organic Carbon 
(TOC) 

Assumed mg/L 2 1 3 

Dissolved Organic Carbon 
(DOC) 

Assumed mg/L 1.5 0.5 2 

Apparent Color Specified TCU 4.5 2 7 

Turbidity Specified NTU 0.75 1 2 

Suspended Solids Note 4 Assumed mg/L 2 1 5 
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Total Dissolved Solids 
(TDS) 

Specified mg/L 250 175 375 

Calcium Assumed mg/L 20 15 25 

Magnesium Assumed mg/L 7 5 8 

Barium Assumed mg/L 0.01 BDL 0.02 

Strontium Assumed mg/L 0.01 BDL 0.02 

Dissolved Iron Note 4 Assumed mg/L 0.1 BDL 0.3 

Sulfate Assumed mg/L 20 15 25 

Dissolved Aluminum Assumed mg/L 0.01 BDL 0.02 

Dissolved Manganese Note 4 Assumed mg/L 0.01 BDL 0.02 

Total Silica (SiO2) Assumed mg/L 0.5 BDL 2 

Langelier Saturation Index 
(LSI) 

Assumed - 0 -0.5 0 

Note 1: This column identifies whether the parameters listed in each row were specified by the 
client (settled water data from 2017-2022), or assumed by Veolia in advance of the pilot 
because they were not known in advance of the pilot study. 

To validate these initial water quality assumptions, water quality sampling for the raw 
water, settled water and permeate stream were required as outlined in Table 2.2 below.  
The pilot sampling points for water quality monitoring are presented in Figure 2.1. 

Table 2.2: Required water quality sampling parameters and frequency 

Parameter Feed Source  Settled Water  
ZeeWeed 
1000 Pilot 
Permeate 

Sample point SP1 SP2 SP3 

AlkalinityB,C Weekly Weekly Weekly 

ColorC Weekly Daily Daily 

Dissolved AluminumC Weekly Daily DailyD 

Dissolved IronC Weekly Weekly Weekly D 

Dissolved ManganeseC Weekly Weekly Weekly D 

GeosimC Weekly   

MIB C Weekly   

pH - ContinuousA - 

Temperature - - ContinuousA 

Total Suspended Solids (TSS)C Daily Daily - 

Total Organic Carbon (TOC)C Weekly Weekly Weekly 

TurbidityB Daily Daily ContinuousA 
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UV254C Weekly Daily Daily 

Daily, Weekly and Monthly samples collected by Juturna operators at the Peace River 
WTP 

Note A: Recorded automatically by instrumentation installed on the pilot systems. 

Note B: Measured as needed with changing conditions but at least as often as indicated. 

Note C: Sample was collected by plant operators and analyzed at the lab onsite or sent to the 
external lab for analysis. 

Note D: Permeate samples do not need to be filtered for dissolved metals analysis. 

The permeate samples represent “dissolved” (i.e. not “total”) since the sample is filtered through 
the membrane (a 0.02 micron filter).   
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Figure 2.1: Pilot train summary and sample point locations 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579                  Page 16 of 154 

3 Process Descriptions 

3.1  ZeeWeed 1000 Ultrafiltration 

3.1.1 ZeeWeed 1000 Ultrafiltration Technology 
The heart of the ZeeWeed 1000 membrane system is the ultrafiltration (UF) fibers built 
into the ZeeWeed 1000 module.  The membrane fibers are a proprietary, outside-in, 
unsupported polyvinylidene fluoride (PVDF) hollow-fiber as shown in Figure 3.1.  UF is a 
process that filters particles on the basis of size.  UF is typically used to separate or 
remove relatively large particles, such as microbes, bacteria, and macromolecules with 
molecular weights greater than approximately 300,000 Daltons.  The small pore size of 
the membranes ensures that no particulate matter, including Cryptosporidium oocysts, 
Giardia cysts, suspended solids, or other contaminants of concern, will pass into the 
treated water stream.  

 

Figure 3.1: ZeeWeed unsupported fiber 

The illustration in Figure 3.2 is an individual ZeeWeed 1000 membrane module, which is 
the basic building block and the smallest replaceable unit of a ZeeWeed 1000 filtration 
system.  It consists of thousands of horizontally oriented fibers mounted between two 
vertical plastic headers.  The headers contain urethane into which the fibers are potted.  
Two plastic shrouds enclose the fiber bundle.  Water is drawn by vacuum through the 
fibers into the permeate header and then exits the module via the permeate port.  Two 
handles are mounted into the closed header to facilitate module removal from a cassette 
and to adjust the distance between the two headers for adjustment of fiber slack. 

Membrane modules are joined together to form a cassette, which is the smallest 
operable unit of the filtration system.  A module can be inserted into, or removed from, 
the cassette by sliding it like a book into a bookcase. Each cassette is connected to a 
common permeate (filtrate) header.  Cassettes are essentially frames to contain the 
modules and provide a structure to connect pipes to the modules so that the filtered 
water (permeate) can flow through the membrane, to the module, then to the pipes on 
the cassettes. 
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Veolia WTS manufactures cassettes of many sizes, with varying lengths and heights.  
See Figure 3.3, which depicts a classic, 3-stack, 60-module cassette.  With many 
different cassette sizes to choose from, Veolia WTS can determine a cassette 
configuration that best fits existing tanks when working on retrofit applications. 

 

 

 

Figure 3.2: ZeeWeed 1000 module 

 

 

Figure 3.3: ZeeWeed 1000 membrane 
module cassette 
 

Water is drawn through each module’s permeate port, which is connected to a stack’s 
ABS permeate downcomer via a double o-ring seal. The downcomer connects similarly 
into the cassette’s permeate manifold. Water is then collected from the cassette into the 
treatment system via the open end of the manifold. Each membrane stack has a stack 
isolation valve.  

Air is introduced to a cassette via a threaded socket welded into the frame. Air travels 
through the frame and into plastic aerators situated beneath the membrane stacks.  A 
screen is located beneath the aerators to prevent debris from entering the fiber bundles. 
The top spacer tray has an integral mesh to prevent debris entry from above. 

Below is a table that provides the membrane module specifications. 
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Table 3.1: ZeeWeed 1000 membrane module characteristics 

Module Dimensions 

Height 685 mm (27.0 in) 

Width 691 mm (27.2 in) 

Depth 107 mm (4.2 in) 

Module Weights 

Dry Module Weight  

(glycerin-impregnated) 
19.8 kg (43.7 lb) 

Module Shipping Weight 21.6 kg (47.6 lb) 

Membrane Properties 

Material PVDF 

Nominal Pore Size 0.02 micron 

Membrane Surface Properties Non-Ionic & Hydrophilic 

Flow Path Outside-In 

Number of Fibers ~31,500 

Operating Specifications 

TMP range -90 to 90 kPa (-13 to 13 psi) 

Maximum Operating Temperature 40°C (104°F) 

Operating pH Range 5.0 – 10.0 

Cleaning Specifications 

Maximum Cleaning Temperature 40°C (104°F) 

Cleaning pH Range 2.0 – 12.0 (≤ 30ºC) 

2.0 – 11.5 (31 - 40ºC) 

Maximum Cl2 Concentration 1,000 ppm at pH ≤10.5 (40ºC) 

500 ppm at pH ≤11.5 (40ºC) 

 

3.1.2 ZeeWeed 1000 Ultrafiltration Treatment Process 
The ZeeWeed 1000 system is a low energy immersed membrane process that consists 
of outside-in, hollow fiber modules immersed directly in the feed water. It is operated as 
a simple semi-batch process where filtration and backwash alternate in sequence.   

The membranes are submerged into a process tank, which is fed with feed water. A 
permeate extraction pump draws water through the ZeeWeed membranes by applying 
vacuum to the permeate piping. The water removed by permeation is replaced with feed 
water to maintain a constant level in the membrane tank.  No aeration is used while in 
filtration mode. 
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At the end of each filtration cycle, typically 40 to 60 minutes in 
length, a backwash is performed.  During the backwash, the 
membranes are simultaneously aerated and backpulsed to 
dislodge solids and there is no chemical addition.  Solids are 
loosened from the surface of the membranes and suspended 
in the process tank due to the aeration.  Once the backwash is 
complete, the process tank is completely drained, which rids 
the tank of any accumulated solids.  The process tank is then 
refilled with feed water and production resumes.  Air is applied 
only during the backwash and Maintenance Clean procedures 
for the ZeeWeed 1000 process.  

Monitoring of membrane integrity is performed to ensure that 
an adequate barrier is continuously being provided by the 
membrane.  On-line turbidity meters are used as an indirect 
method for verifying membrane integrity.  Permeate turbidity is 
a single water quality-related parameter continuously 
monitored by the system and logged in data files stored by the 
pilot system, providing a quick and easy reference for 
membrane integrity confirmation. 

Ultrafiltration (UF) membranes are known to reject suspended 
solids, parasites, bacteria and most viruses. The ZeeWeed 
1000 immersed membrane can easily remove particles that 
are greater than 0.1 microns in size without any pretreatment. 
Furthermore, if dissolved components can be first converted to insoluble species, the 
membrane will subsequently remove them as well.  For example, the ZeeWeed 1000 
process is compatible with upstream pretreatment such as enhanced coagulation and 
oxidation, which will convert contaminants from dissolved to suspended forms that are 
unable to pass through the membrane. 

3.1.3 ZeeWeed 1000 Pilot Equipment 
Each ZeeWeed 1000 pilot system is a scaled-down version of a full-scale water 
treatment plant, used to demonstrate treated water quality and to collect operational data 
for full-scale design.  It functions as a semi-continuous process and utilizes one hollow 
fiber UF membrane module, submerged inside a rectangular stainless-steel tank 
referred to as the membrane tank.  Each pilot system consists of a mainly self-contained 
pilot skid shown in Figure 3.5. 

The main pilot components consist of: 

 50 L (13 gal.) stainless steel membrane tank. 

 130 L (34 gal.) stainless steel backpulse tank. 

 450 L (119 gal.) stainless steel feed tank. 

 Self-priming centrifugal permeate pump. 

 Blower for membrane aeration. 

Figure 3.4: Membrane 
fiber cross-section. 
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 Hach TU5300 SC turbidimeter (measuring settled water turbidity). 

 Hach TU5300 SC turbidimeter (measuring permeate turbidity). 

 Self-backwashing Minitwist strainer (500µm). 

 pH probes (feed and permeate). 

 Sodium hypochlorite chemical dosing system used for backwashing. 

 Citric acid chemical dosing system used for backwashing. 

 

 
 

Figure 3.5: ZeeWeed 1000 pilot system 
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Furthermore, each pilot system is fully automated with all the necessary components to 
perform operating procedures used by full-scale ZeeWeed 1000 treatment plants 
including filtration (production), backwash and membrane integrity testing.  A process 
flow schematic of the pilot skid is shown in Figure 3.6. 

Each pilot unit also includes an industrial PC running Rockwell RS View software for 
control of the system, display of process information and storage of acquired data.  The 
system is completely automated with remote control capability.  All system-operating 
parameters are set from within the RS View software using the LCD touchscreen.  The 
system flows, pressures and temperatures are displayed on the LCD screen and stored 
to a database every minute or by event-based triggers. 
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Figure 3.6: ZeeWeed 1000 pilot process flow diagram 
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4 Operational Terminology 
Flux, transmembrane pressure, permeability, recovery, backwash properties (frequency, 
duration, flux, pressure, permeability, and airflow), chemical clean properties (frequency, 
chemical type, and chemical dose), and Recovery Clean Interval/fouling rate are 
operating parameters used to evaluate the performance of the membrane system.  
These terms are described in the following sub-sections, along with remarks about the 
values employed or achieved during pilot testing.  Detailed discussions of pilot results 
follow in Section 6.  Sample calculations can be found in Appendix C. 

4.1  Flux 
Flux is a measure of the rate at which the product (or permeate) passes through the 
membrane per unit of outside surface area of membrane. Flux is reported in units of 
gallons per square foot per day (gfd).  Net flux is a calculation that takes into account 
the frequency and duration of backwashing, accounting for the lost production time as 
well as the actual volume of permeate lost during the backwash.  In addition, losses 
associated with Membrane Integrity Tests and Maintenance Cleans (if applicable) are 
taken into account.  Instantaneous flux does not account for the backpulse volume that 
is used during backwashing or the volume of permeate used during Maintenance Cleans 
(if applicable) and is therefore a higher rate.  During the pilot study, flux always refers to 
instantaneous flux. 
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Where: 

 JI = instantaneous flux 
 JN = net flux 
 Qp = permeate flow rate 
 SA = total membrane surface area 
 tp = total production time 
 tR = total non-production time 

4.2  Transmembrane Pressure (TMP) 
Transmembrane pressure (TMP) is the differential in pressure across the membrane 
required to produce permeate.  It is expressed in pounds per square inch (psi).  The 
ZeeWeed membrane system is designed to maintain a constant flux.  Therefore, as the 
membrane becomes fouled, the TMP increases.   

The ZeeWeed system is an immersed membrane system where there is a vacuum 
required to pull clean water through the membrane.  As such, TMP is negative when in 
permeation mode.  It is convention to report TMP as a positive value. The ZeeWeed 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579 Page 24 of 154 

system is designed to operate at very low TMPs when operating in permeation mode.    
The TMP profile along with water temperature during 20-weeks of pilot operation are 
shown in Figure 6.14 in Section 6.5.  

 

4.3  Permeability 
Permeability is a calculated parameter of flux normalized against transmembrane 
pressure.  It is reported in units of gfd/psi. 

Since the viscosity of water varies with temperature, TMP also varies with water 
temperature.  Permeability is the parameter that is typically corrected to account for 
temperature variations.  Adjusting the permeability for temperature allows the influence 
of fouling to be isolated from those variations caused by temperature.  It is convention to 
temperature correct permeability to 20ºC.  The formula used to calculate temperature 
corrected permeability at 20ºC is shown below: 

�����������  @ 20°% � ����������  @& ∗ '(')* 

Where:  

 µ20 = viscosity of water at 20ºC 
 µT = viscosity of water at the actual temperature of the water 

The temperature corrected permeability profile during 20-weeks of UF pilot operation is 
shown in Figure 6.15 in Section 6.5.  

Temperature corrected permeability profiles for all phases of the pilot study for the 
ZeeWeed 1000 membrane pilot can be found in the membrane performance discussion 
in Section 6  

A sample calculation of temperature correction of permeability can be found in 
Appendix C.   

4.4  Recovery 
Recovery is the percent of the feed water passing through the ultrafiltration membrane 
as permeate. It is primarily controlled by flux and the length of the permeation cycle. The 
only waste created through the membrane process is that which is rejected and 
disposed of either during the backwash procedure or during chemical cleaning (if 
applicable).   

At full-scale, the membrane system recovery is a user setpoint which is controlled based 
on the total system demand and the permeation cycle length.  Recovery is a target to be 
met by the plant over the period of one day.  For example, if a 10 MGD (net) plant was 
designed for 95% recovery, the net permeate from the system will total 10 MGD.  The 
net waste produced over the course of the day will total ~0.53 MGD.  So that the feed 
water to the plant would have had to been 10.53 MGD (net).  Since the volume of waste 
produced by each backwash is a constant volume, and the volume of waste produced by 
the daily Maintenance Clean is also a constant volume (if applicable), the membrane 
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system PLC can calculate how many backwashes are required in order to produce ~0.53 
MGD of waste.  The permeation cycle length is then the resulting number of backwashes 
spread out evenly throughout the operating day. 

During the pilot study, the demonstrated permeation cycle lengths were selected based 
on a set of assumed full-scale design parameters.  In order to translate the full-scale 
design to the pilot unit, the backwash frequency for the pilot was set to occur at the 
same frequency as the full-scale design parameters. 

 

4.5  Backwash 
A backwash is used as a method to remove accumulated solids from the membrane.   

Air is applied only during the backwash and chemical clean procedures (if applicable).   
The air is supplied to the bottom of the membrane module. As air travels up the 
membrane module, it scours the outside of the membrane fibers and removes any larger 
particles that have adhered to the surface of the fibers. In addition, the airflow creates an 
airlift effect to hold in suspension any solids from the membrane surface so that they are 
easily flushed during the drain or flush at the end of the backwash and chemical cleaning 
procedures (if applicable). 

After the aeration step the flow is reversed through the membrane (backpulsed), pushing 
clean water from the inside of the membrane lumen to the outside. The water used for 
the backpulse is permeate that has been collected in the Backpulse Tank.  

On the ZeeWeed pilot system backwashes occurred after 506 gallons of permeate was 
produced (42 minutes of permeation).  This represented full-scale operation at 95% 
recovery.  On the ZeeWeed pilot system a typical backwash procedure included the 
following steps: 

 

 Aeration for 15 seconds at an air flow of 3.0 cfm/module 

 Backpulse and aeration for 15 seconds 

 Backpulse at an instantaneous flux of 41.2 gfd  

 Drain the membrane tank with air off 

 Refill the membrane tank with settled water with air off 

 

Backpulse flux refers to the rate at which the backpulse water (permeate from the 
Backpulse Tank) passes through the membrane per unit of surface area of membrane. 
Backpulse pressure is the transmembrane pressure required to push clean water from 
the inside to outside of the membrane during a backpulse.  Backpulse permeability is a 
calculated parameter that represents the permeability of the membrane observed when 
the flow through the membrane is reversed.   
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Graphs of backpulse TMP and temperature corrected permeability during the 20-weeks 
of ZeeWeed pilot operation are shown in Figures 6.14 and 6.15 in Section 6.  

Graphs of backpulse TMP and temperature correct permeability for all phases of the 
pilot study for the pilot can be found in the membrane performance discussion in 
Section 6.   

 

4.6  Maintenance Clean 
On the ZeeWeed membrane system, a Maintenance Clean is used to maintain 
membrane health by minimizing membrane fouling using cleaning agents.  Sodium 
hypochlorite is used to target organic fouling, and citric acid is used to target inorganic 
fouling.  Typically, the ZeeWeed 1000 membrane system does not use heated water as 
part of the Maintenance Clean process.  Heated Maintenance Cleans were never used 
on the pilot unit during this pilot study.  

Maintenance Cleans can be performed at frequencies typically ranging from once per 
day to once per week and can be adjusted as needed. The standard maintenance 
cleaning protocol for the ZeeWeed 1000 product prescribes six (6) sodium hypochlorite 
cleans per week at a concentration of 250 mg/L, and one (1) citric acid clean per week at 
a concentration of 500 mg/L. During the optimization phase of the pilot study it was 
determined that five (5) sodium hypochlorite cleans per week at a concentration of 250 
mg/L, and two (2) citric acid cleans per week at a concentration of 500 mg/L were 
needed to reduce the inorganic fouling of the membrane.   

A Maintenance Clean starts with a backwash, as described in Section 4.5 above.  After 
the backpulse step of the backwash, the membrane module is drained then filled with 
chemical solution.  The cleaning solution is then circulated through the membrane 
module for 15 minutes before being discharged to waste.  A sample calculation showing 
how the volume of chlorine solution was determined for the Chlorine Maintenance Clean 
can be found in Appendix C. 

 

4.7  Recovery Clean 
A Recovery Clean or Clean-in-Place (CIP) is performed to restore the permeability of the 
membrane.  The procedure is similar to the Maintenance Clean procedure, described in 
Section 4.6 above, except that the chemical solution is heated to a temperature of 40°C, 
chemical concentrations are higher, and the circulation/soak periods are longer.  

The effectiveness of a Recovery Clean is measured by permeability recovery. This is 
accomplished by comparing the initial clean water permeability of the membrane when 
first installed to the final clean membrane permeability of the membrane at the end of the 
Recovery Clean.  

All Recovery Cleans conducted on the ZeeWeed 1000 membrane pilot system during 
the pilot study were identical.  The process consisted of two (2) stages, with each stage 
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taking approximately five (5) hours to complete.  To accommodate the plant operator’s 
time at site the first stage was typically completed on the first day of the Recovery Clean, 
then the module was allowed to sit overnight in potable water until the second stage 
could be completed on the second day of the Recovery Clean.  Two Recovery cleans 
were also completed with both chemicals back to back demonstrating a full-scale 
Recovery Clean. 

The first stage consisted of using sodium hypochlorite at a concentration of 500 mg/L to 
target organic foulants. The second stage consisted of using citric acid at a 
concentration of 2,000 mg/L to target inorganic foulants. 

The Recovery Clean procedure on the ZeeWeed 1000 membrane pilot unit consisted of 
dosing the appropriate volume of sodium hypochlorite into the CIP Tank manually. This 
was followed by heating the solution to 40ºC, then transferring the heated chemical 
solution to the outside of the membrane lumens.  The Recovery Clean procedure then 
allowed the membrane to alternate between circulation of the heated cleaning solution 
(from the membrane to the CIP Tank, then back to the membrane) for 15 minutes, and 
then soak for 45 minutes, for a total of five (5) hours. The procedure was repeated using 
the acid solution on the second day of the Recovery Clean.   

Results from the Recovery Cleans are discussed in Section 6.5 of this report. 

A sample calculation showing how the volume of citric acid was determined for the 
Recovery Clean can be found in Appendix C. 

 

4.8  Recovery Clean Interval/Fouling Rate 
Recovery Clean Interval is the time between Recovery Cleans, i.e. the time it takes for 
the TMP to increase from clean membrane TMP to terminal TMP.  Recovery Clean 
Interval depends on a variety of parameters including, but not limited to: feed water 
quality, water temperature, flux, recovery, backwash protocol, and Maintenance Clean 
protocol.  The industry standard is to design to a Recovery Clean Interval of 30 days at 
the minimum water temperature. 

When calculating Recovery Clean Interval from pilot test results it is important to look at 
the data conservatively.  Pilot tests are conducted with new membranes with high 
permeability.  But as a membrane ages it develops irreversible permeability fouling and 
clean membrane permeability decreases.  Calculation of Recovery Clean Interval should 
take this decrease in clean membrane permeability over time into account. 

Additionally, the calculation of Recovery Clean Interval from pilot test results should 
account for the design temperature, which is typically the lowest water temperature.  A 
temperature correction factor to account for the viscosity of water is typically used. 

')*'( � 1.415 � 10/020°12 3 2.079 � 10/620°17 � 1.395�10/720°1) 3 5.992�10/)20℃ � 1.786
1.415 � 10/0&<=>?@A?2 3 2.079 � 10/6&<=><@A?7 � 1.395�10/7&<=><@A?) 3 5.992�10/)&<=><@A? � 1.786 
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Where:  ')*  = viscosity of water at 20°C 

 '(  = viscosity of water at the actual temperature of the water 

The Recovery Clean Interval was determined according to the duration of the project 
phases.  A Recovery Clean  was performed after the end of each Optimization, Phase 1, 
Phase 1.5, Phase 2.  One final Recovery Clean is performed prior to shipping the pilot 
unit.  The fouling rate can be calculated to determine the necessity for recovery clean 
intervals.  Once the rate of fouling has been calculated based on the observed TMP, a 
conclusion may be drawn as to whether or not the conditions of the phase would allow 
for a 30-day Recovery Clean Interval either at the average water temperature or at the 
minimum design temperature. 

For the purpose of this report, fouling rate was calculated as follows: 

The clean membrane TMP (psi) was recorded at the start of the run (before backwash 
TMP is the more conservative value) along with the TMP (psi) at the end of the run.   

The observed rate of fouling is clean membrane TMP subtracted from end TMP, divided 
by the duration of the run (days).  This results in a fouling rate (psi/day), produced over 
an average water temperature. 

Next, to account for minimum water temperature, the fouling rate is corrected for 
temperature using the temperature correction factor and the minimum water 
temperature. 

See Appendix C for a sample calculation.  

 

4.9  Membrane Integrity Test (MIT) 
On the pilot system a Membrane Integrity Test (MIT) was performed daily during the 
Optimization Phase to confirm membrane integrity then switched to a weekly MIT for all 
other phases. An MIT utilizes a Pressure Decay Test (PDT) to pressurize the inside of 
the membrane with air. The pressure is then allowed to stabilize to ensure that the air 
has displaced all the water inside the membrane fibers. The supply of air to the 
membrane is then turned off, and the decay in pressure is measured over a five-minute 
period. The amount of air leaving through the system during the test is then correlated to 
the membrane integrity via a Log Removal Value (LRV) calculation.  

In accordance with the EPA’s Membrane Filtration Guidance Manual, EPA 815-R-06-
009 (November 2005), the equation used to calculate the LRV sensitivity (LRVDIT) from 
the pressure decay test results is: 

BCDE�( � logI* J �� ∗ �B%C ∗ �KLM∆�(=?L ∗ DOP? ∗ D%
Q 

Where: 

LRVDIT = direct integrity test sensitivity in terms of LRV (dimensionless) 
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Qp = membrane unit design capacity filtrate flow (L/min) 

ALCR = air-liquid conversion ratio (dimensionless) 

PAtm = Atmospheric pressure (psia) 

ΔPTest = smallest rate of pressure decay that can be reliably measured and 
associated with a known integrity breach during the integrity test (psi/min) 

VSys = volume of pressurized air in the system during the test (L) 

VCF = volumetric concentration factor (dimensionless) 

In addition to calculating the sensitivity of the test, the above equation can be used to 
calculate the LRV for a specific set of membrane integrity test conditions.    

The results of the Membrane Integrity Tests are discussed in Section 8 of this report.   
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5 Discussion – Pretreatment and Settled 
Water Quality 

The following data were collected over the course of the pilot study, from March 1 until 
June 30.  Some data, such as water temperature and pH, were measured by on-line 
instrumentation on the pilot unit.  Data described as “internal” lab results were sampled 
and measured by Juturna Consulting and operators at the Peace River WTP.  Data 
described as “external” lab results were sampled by Juturna Consulting and operators at 
the Peace River WTP by Benchmark EnviroAnalytical in Palmetto, Florida.   

 

5.1  Water Temperature 
Readings for water temperature were measured by an on-line temperature probe located 
in the permeate tank on the ZeeWeed pilot unit.  Figure 5.1 graphs the data measured 
by the temperature probe on the pilot unit.  The 20-week long temperature profile of the 
permeate water followed a diurnal pattern and slowly increased in average temperature 
as the seasonal changes occurred.  The average permeate water temperature over 20 
weeks was 27.1ºC.   

The highest water temperatures were recorded during the month of June during the final 
week of operation were on average 31.2ºC.  The peak water temperature during the 
operation period of the pilot study was 32.2ºC during week 20 on June 30th.  The lowest 
water temperatures were recorded in March during week 4 and were on average 22.6ºC.  
The minimum water temperature recorded during the operational period of the pilot study 
was 19.7ºC during week 4 on March 21st.   
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Figure 5.1: Water temperature profile 
 

5.2  Pilot Pretreatment for the ZeeWeed 1000 pilot 
The ZeeWeed pilot was fed from three water sources over the course of the pilot study.  
Two of the settled water sources were pretreated through an MRI plate settler. Figure 
2.6 shows the treatment train scenarios for the feed water to the ZeeWeed pilot.  Pilot 
Source 1 included powder activated carbon and caustic addition followed by the MRI 
plate settler.  Pilot Source 2 was the Raw Water source followed by the MRI plate settler.   
Pilot Source 3 was the Peace River Full-Scale Plant settled water fed directly to the 
ZeeWeed pilot unit.     

Pretreatment was primarily comprised of coagulation, flocculation and sedimentation 
incorporated into an MRI lamella plate clarifier.  For a portion of the study pre-treated 
Full scale settled water was fed to the pilot.  The MRI plate settler produces clarified 
water in a typical up-flow fashion.  As influent flow enters the unit, newly formed flocs 
and solids settle onto the plate surface while clarified water passes between the plates 
and out over weirs at the top of the unit. Sludge and solids accumulated in the pilot are 
removed through a trough. The settled water was then pre-chlorinated prior to being fed 
to the UF pilot for all phases and water sources during the pilot study.     
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5.3  Settled Water Turbidity 
The ZeeWeed pilot was equipped with a Hach TU5300 turbidimeter to continuously 
measure settled water influent turbidity.  Juturna and Peace River plant operators 
collected grab samples of the settled and raw water turbidity and measured the samples 
at Peace River WTP internally.  The settled and raw water turbidity readings for the 
duration of the pilot are shown in Figure 5.2. 

 

Figure 5.2: Settled water turbidity profile 
 

The settled water turbidity measured on the ZeeWeed pilot unit on average was 0.87 
NTU over the course of the pilot study.  The highest recorded turbidity was 24.35 NTU 
on May 19th during week 14 towards the end of Phase 1.5.  The high turbidity spikes 
measured on the ZeeWeed pilot unit on April 4th, April 25th, and May 16th were due to 
alum coagulant feed loss in the MRI plate settler pilot. The temporary high turbidity 
above 14 NTU measured on the ZeeWeed pilot from May 17th – 21st and June 2nd – 4th 
was a result of malfunction of the online Hach TU5300 turbidity meter. The turbidity 
meter was cleaned mitigating the high turbidity readings   

The settled water turbidity measured by Juturna and operators internally over the course 
of the study averaged 1.21 NTU.  The highest recorded turbidity was 23.7 NTU during 
week 16 at the beginning of Phase 2. The high turbidity spike was a result of switching 
water sources from Pilot Source 1 (PAC/Caustic) to Pilot Source 2 (Raw Water).   
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Over the course of the entire pilot study the settled/raw water turbidity measured 
between 0.87 and 1.21 NTU on average. This data was slightly higher than the 
assumptions for the settled and raw water turbidity average of 0.75 NTU presented in 
the pilot study objectives (see Table 2.1).  This shows the pretreatment system was able 
to produce settled water quality typical for ZeeWeed 1000 membrane operation.    

 

5.4  Settled Water Color 
Color is a measure of the aesthetic quality of drinking water and can also be used as an 
indicator of a water’s organic load.  Color can be expressed as true color or apparent 
color, expressed Color Units (CU).  Apparent color is determined without filtration of the 
sample and therefore includes color due to suspended matter as well as substances in 
solution.  True color refers to color measured after filtering the sample through a 0.45-
micron filter thereby removing particulate matter. 

Over the course of the pilot study, grab samples were taken of Full-scale plant settled 
water, MRI plate settler effluent water, Raw water, and Source 1 water (including 
PAC/Caustic).  Samples were collected three (3) times daily and the daily average was 
recorded.  Samples were collected and measured by Juturna and Peace River operators 
for color at the Peace River WTP’s internal lab using a Hach DR2700 UV-VIS benchtop 
spectrophotometer.  Samples were measured according to Hach method 8025 
(DOC316.53.01037)  as described in Appendix D.  Compiled data from all phases are 
shown in Figure 5.3.  Internal lab data can also be found in Appendix F. 

Over the course of the entire pilot study the average MRI plate settler settled water color 
was 7.6 CU ranging from 3.3 CU (measured on April 13) to 66.3 CU (sampled and 
measured on April 4). The high color values recorded at the beginning of the study on 
March 3rd - 4th were due to chemical changes being made during the beginning of the 
optimization phase.  High color values recorded on March 8th, April 3rd – 4th, and May 
16th were due to power outages resulting in loss of coagulant feed to the MRI plate 
settler.    

Full-scale plant settled water color averaged 5.4 CU over the course of the pilot study 
ranging from a minimum average value of 4.0 CU (sampled and measured on March 17) 
to a maximum average value of 7.3 CU (sampled and measured on March 18).    

Source 1 water color averaged 92.8 CU over the course of the pilot study ranging from 
65.7 CU (sampled and measured on May 24) to 120 CU (sampled and measured on 
April 10).  Raw water color averaged 50.6 CU over the course of the pilot study ranging 
from 6.0 CU (sampled and measured on May 25) to 69.5 CU (sampled and measured on 
June 30).  The low values recorded for the Raw water color between May 25th – 26th 
were due to switching water sources feeding the MRI plate settler from Source 1 to Raw 
water source.  Note: there was very little difference in color between effluent from the 
Full-scale plant settled water and effluent from the MRI plate settler.   The MRI plate 
settler significantly reduced color from both Source 1 and Raw Water feed sources.   
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Figure 5.3: Settled water color profile 
 

5.5  Settled Water pH 
pH indicates the sample’s acidity and is actually a measurement of the potential activity 
of hydrogen ions (H+) in the sample.  The pH of a water source can be affected by 
several factors including the bedrock and soil composition through which the water 
moves, the amount of plant growth and organic matter within the water source, human 
interactions such as the dumping of chemicals into the water source and the amount of 
acid precipitation that falls in the watershed. 

Influent settled water pH was continuously measured on the ZeeWeed 1000 pilot using a 
Hach DPD1P1 digital pH probe located in skid mounted feed tank. pH data collected 
over the course of the pilot study is shown in Figure 5.4. 

Calibration of the settled water pH probe on the ZeeWeed 1000 pilot was conducted by 
a Veolia WTS Field Service Representative (FSR) approximately every 30 to 45 days 
following a 2-point automated calibration sequence..  

Over the course of the pilot study, the average settled water pH was 5.42 with a 
maximum recorded value of 8.29 (recorded on May 16th) and a minimum value of 4.28 
(recorded on June 7).  Variations in pH observed between March 1st and May 25th 
coincide with increases to the alum coagulant dosage which has a natural product pH of 
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2.0 – 2.4 (neat).  This suggests that the step increases made to the coagulant dose 
during periods suppressed the settled water pH and consumed available alkalinity 
dropping the pH. 

When the water source was changed from Source 1 to the Raw water source on May 
31st the addition of caustic (sodium hydroxide) was used to aid in the suppression of the 
pH by adding additional supplemental alkalinity to the settled water.  Spikes above pH 6 
correlate with temporary loss of coagulant feed in the MRI plate settler or temporary loss 
of power at the Peace River WTP.  Reduction in pH on April 30th coincides with a higher-
than-normal coagulant dosage (190 mg/L of Alum).  Reduction in pH on June 7th 
coincides with a higher-than-normal coagulant dosage (160 mg/L of Alum). 

With regards to the pilot study pre-treated water quality objectives, as noted in Table 2.1 
coagulant selection and addition should be optimized to minimize dissolved aluminum in 
the settled water.  The pretreatment system must be designed to control pH within the 
optimum pH range of the selected coagulant to minimize the solubility of aluminum in the 
settled water.  

 

Figure 5.4: Settled water pH profile 
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5.6  Settled Water Alkalinity 
The acid neutralizing capacity of a water source is known as alkalinity.  The alkalinity of 
a water source resists sudden changes in the pH of the water source associated with the 
influx of acid deposition, water containing organic acids, groundwater discharges or 
industrial wastes.  Most surface waters have an alkalinity of < 200 mg/L as CaCO3, but 
in limestone watersheds the alkalinity of the water can be > 1,000 mg/L as CaCO3. 

Over the course of the pilot study 20 grab samples of Full-scale plant settled water and 
13 samples of MRI Plate Settler Effluent water were sampled and measured for alkalinity 
at the Peace River WTP’s internal lab via titration. Compiled data from all phases are 
shown in Figure 5.5.  Internal lab data can also be found in Appendix F. 

The average alkalinity over the course of the pilot study was 13.6 mg/L (CaCO3) The 
highest alkalinity values were recorded on May 24th where internal lab tests of grab 
samples were 34 mg/L (as CaCO3).  The lowest alkalinity value was recorded on June 
28th where internal lab tests were on 6 mg/L (as CaCO3). Source 1 water included the 
addition of PAC/Caustic which provided some supplemental alkalinity. In addition, since 
alum is acidic in water it also reduces the alkalinity and pH by neutralizing carbonate and 
bicarbonate compounds. Furthermore, the changing of water sources from Source 1 to 
Raw water source feeding the MRI plate settler resulted in lower alkalinity values and 
required supplemental alkalinity addition via sodium hydroxide.  Source 3 water was the 
Full-scale plant settled water. 
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Figure 5.5: Settled water alkalinity (as CaCO3) profile 

This data shows the alkalinity was slightly lower than the assumptions presented in the 
pilot study objectives (see Table 2.1).  The minimum alkalinity in the raw water must be 
such that a minimum of 15 mg/L of alkalinity as CaCO3 is still present in the settled water 
after coagulant addition.  The data suggests that a slight alkalinity increase of the settled 
water might be required. 

5.7  Settled Water Hardness 
Hardness is the measure of the dissolved calcium and magnesium in the water.  In 
general waters can be classified as soft, moderately hard, hard, and very hard with 
calcium carbonate levels between 0-60, 61-120, 121-180, and greater than 180 mg/L as 
CaCO3, respectively.    

Over the course of the pilot study 13 grab samples of settled water were sampled and 
measured for total hardness as Calcium and as Calcium Carbonate at the Peace River 
WTP’s internal lab.  Results are graphed in Figure 5.6. Internal lab data can be found in 
Appendix F. 
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Figure 5.6: Settled water total and dissolved iron profile 
 

Overall, the grab samples of MRI plate settler water total hardness averaged 133 mg/L 
as CaCO3 over the course of the pilot study.  It should be noted that hardness samples 
were not collected during the initial Optimization phase as the water source provided 
was from the Full-scale plant settled water and hardness was recorded by the Peace 
River WTP.  The hardness remained relatively consistent throughout the pilot study and 
increased slightly when the water source was switched to the Raw Water source and pH 
adjustment (caustic) was added.  The highest total settled water hardness measured 
was 143 mg/L as CaCO3 on June 14.  The lowest total settled water hardness measured 
was 125 mg/L as CaCO3 on May 31st.     

Over the course of the entire pilot study the total hardness was in accordance with the 
pretreatment objective of settled water total hardness between 100-200 mg/L as CaCO3 

with an average slightly higher than 125 mg/L as CaCO3. The data supports the 
assumptions presented in the pilot study objectives (see Table 2.1) and shows the 
existing pretreatment system produced a settled water quality, with respect to settled 
water hardness for optimal ZeeWeed 1000 system operation.    

5.8  Settled Water Total and Dissolved Aluminum 
Aluminum can be found naturally in source waters, most commonly in groundwater.  
More typically, aluminum is found in drinking water from aluminum salts used as 
coagulants for drinking water treatment.  There is no consistent, convincing evidence 
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that aluminum in drinking water causes adverse health effects in humans. The 
Environmental Protection Agency (EPA) has National Secondary Drinking Water 
Regulations (NSDWRs) for aluminum in drinking water.  Aluminum is identified as a 
contaminant regulated by NSDWRs with a limit of from 0.05 to 0.2 mg/L in water which is 
delivered to a user. 

Over the course of the pilot study 67 grab samples of settled water were sampled and 
measured for dissolved aluminum and 27 grab samples of settled water were sampled 
measured for total aluminum.  Samples for Raw Water total aluminum were sent to an 
external lab.  Juturna and plant operators measured all other samples internally at the 
Peace River WTP’s internal lab using a Hach DR2700 UV-VIS Spectrophotometer and 
reagent solution pillows specified by Hach Method 8012 (DOC316.53.01002), refer to 
Appendix D.  Results are graphed in Figure 5.7.  External and internal lab data can be 
found in Appendix F. 

 

Figure 5.7: Settled water total and dissolved aluminum profile 
 

The highest Full-scale plant settled water total aluminum concentration was measured 
on March 23rd and was on 0.159 mg/L. The lowest Full-scale plant settled water 
aluminum concentration was 0.083 mg/L on March 6th. The highest Raw Water total 
aluminum concentration was measured on May 12th and was on 0.35 mg/L. The lowest 
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total Raw Water aluminum concentration was 0.23 mg/L on April 5th. The highest MRI 
Plate Settled water total aluminum concentration was measured on March 22nd and was 
on 0.115 mg/L. The lowest MRI Plate Settled water total aluminum concentration was 
measured on March 20th and was on 0.048 mg/L. 

The highest dissolved MRI Plate settled water aluminum concentration was measured 
on May 1st and was greater than 0.8 mg/L.  The lowest dissolved MRI Plate settled water 
aluminum concentration was measured on May 18th and was on 0.02 mg/L The average 
dissolved MRI Plate settled water aluminum concentration over the course of the pilot 
study was 0.136 mg/L.  The dissolved aluminum samples were higher than the 
pretreatment objective of < 0.02 mg/L.     

Note, though high dissolved aluminum in the settled water is not ideal for membrane 
operation, it was necessary for operation of the pilot system.  Coagulant dosing and MRI 
plate settler setpoint/performance optimization contributed to the changes in dissolved 
aluminum levels over the course of the pilot study. 

Over the course of the pilot study the average alum coagulant dosage was 132 mg/L 
with a maximum alum dosage of 210 mg/L on April 7th.  The minimum alum dosage was 
0.0 mg/L on April 4th and June 1st due to power outages at the Peace River WTP.  See 
Section 6 of this report for results on membrane performance in regards to coagulant 
dosage in the pre-treatment stream.      
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6 Discussion – Membrane Performance 
Pilot study operation occurred between March 1st to June 30th and included 20 weeks of 
operation for the ZeeWeed 1000 pilot unit.  Juturna consulting and operators from the 
Peace River WTP ran the pilot equipment for the duration of the pilot study and were 
tasked with conducting daily observation of the equipment and filling out tracking sheets.  
A sample tracking sheet can be found in Appendix E.  The log sheets consisted of daily 
readings and verifications of the pilot equipment which helped monitor equipment 
performance and maintenance requirements. 

Section 6 of this report focuses on membrane performance with discussion on how the 
membranes performed based on TMP and temperature corrected permeability, fouling 
rate and recovery of permeability through Recovery Cleans.  Membrane performance 
based on permeate water quality is discussed in Section 7, and membrane performance 
based on results from the Membrane Integrity Tests is discussed in Section 8.  

The operating conditions for all 4 phases of the pilot study are outlined in Table 6.1 and 
are discussed in detail in the following sub-sections. 
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Table 6.1: ZeeWeed 1000 pilot phase summary 

Phase Optimization Phase 1 Phase 1.5 Phase 2 

Duration 
March 1 – April 2 

(31 days) 

April 3 – May 8 

(37 days) 

May 9 – May 22 

(13 days) 

May 31 – June 30 

(30 days) 

Source Water 

Source 3 

Source 1 
Note 1 

Source 1 Source 1 Source 2 

Avg. Water Temperature 24.7°C 26.3°C 28.5°C 29.7°C 

Flux (gfd) 

28.3 

31.6 
Note 2 

31.6 31.6 

31.6 

34.8 
Note 6 

Backwash Sequence 

aeration duration: 15 s 

aeration air flow: 3.0 cfm/module 

backpulse + aeration step duration: 15 s 

backpulse instantaneous flux: 41.2 gfd 

drain membrane tank with air OFF 

refill membrane tank with air OFF 

aeration duration: 15 s 

aeration air flow: 3.0 cfm/module 

backpulse + aeration step duration: 15 s 

backpulse instantaneous flux: 41.2 gfd 

drain membrane tank with air OFF 

refill membrane tank with air OFF 

aeration duration: 15 s 

aeration air flow: 3.0 cfm/module 

backpulse + aeration step duration: 15 s 

backpulse instantaneous flux: 41.2 gfd 

drain membrane tank with air OFF 

refill membrane tank with air OFF 

aeration duration: 15 s 

aeration air flow: 3.0 cfm/module 

backpulse + aeration step duration: 15 s 

backpulse instantaneous flux: 41.2 gfd 

drain membrane tank with air OFF 

refill membrane tank with air OFF 

Backwash Interval (min) 

(gal of permeate produced) 

 

42 min  

(454 gal)  

(507gal)  
Note 3 

42 min 

(507 gal) 

42 min 

(507 gal) 

42 min 

(507 gal)  

Recovery (%) 95 95 95 95 

Maintenance Clean Frequency 
1/day 

Not heated 

1/day 

Not heated 

1/day 

Not heated 

1/day 

Not heated 

Maintenance Clean Type 

6 days/week 

250 mg/L NaOCl 

1 day/week 

500 mg/L citric acid 

 

5 days/week 

250 mg/L NaOCl 

2 days/week 

500 mg/L citric acid 
Note 4 

5 days/week 

250 mg/L NaOCl 

2 days/week 

500 mg/L citric acid 

5 days/week 

250 mg/L NaOCl 

2 days/week 

500 mg/L citric acid 

MIT Frequency 1/day 
1/week 

Note 5 
1/week 1/week 

Note 1: Source water switched from Source 3 (Full – Scale plant effluent) to Source 1 (PAC/Caustic fed MRI Plate Settled Water) on March 27. 

Note 2: After 13 days of operation at 28.3 gfd, the flux was increased to 31.6 gfd to represent operation at full-scale at 95% recovery.  The backwash flux was also increased to 41.2 gfd.  The flux remained at 31.6 gfd for the remainder 
of the phase.  
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Note 3: The backwash interval was increased when the Flux was increased. 

Note 4: Phase 1 changed Maintenance Cleans to a modified schedule to include two (2) citric cleans per week due to higher than desired fouling rate caused by inorganic foulants deposited on the membrane lumens during the 
beginning of Phase 1.   

Note 5: Membrane Integrity Test (MIT) frequency was changed to once per week due to consistent results and Florida DEP requirements that mandate one MIT per week. 

Note 6: Flux was increased by 10% from 31.6 gfd to 34.8 the last 5 days of Phase 2. 
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6.1  Optimization Phase – March 1 to April 2, 2023 
The Optimization Phase started on March 1st and ended after 31 days of operation on 
April 2nd. Source water 3 (Full-scale plant settled water) was used through March 27 and 
then switched to Source 1 water (PAC/Caustic fed MRI settled water)  The ZeeWeed 
pilot system operated for approximately 26.5 days  during the optimization phase.  The 
missed days of operation were due to full-scale plant maintenance activities on March 7th 
for approximately 26.7 hours and on March 13th for approximately 72 hours.    

The pilot unit was initially set to operate at an instantaneous flux of 28.3 gfd which 
allowed evaluation of the performance of the membrane during initial days of operation.  
On March 16th the instantaneous flux was increased to 31.6 gfd once initial performance 
was analyzed.  Backwashes were set to occur after 42 minutes of production, or 507 
gallons of permeate was produced, which simulated a recovery at full-scale of 95%.  
Maintenance Cleans were conducted as per the standard Maintenance Clean protocol 
for the ZeeWeed 1000 membrane during the Optimization phase (6 hypo and 1 citric per 
week). (Refer to Section 4.6). 

Figure 6.1 is a graph of transmembrane pressure (TMP) and temperature over time.  
Over the Optimization Phase, Before Backwash TMP (”Before BW TMP”) varied 
between 7.3 and 15.0 psi.  After BW TMP varied between 1.6 and 3.6 psi, and During 
BW TMP varied between 1.4 and 4.6 psi.  The viscosity of water varies with temperature 
and hence water temperature also influences TMP.  During the Optimization Phase 1, 
water temperature varied between 19.7 and 27ºC, with an average of 24.1ºC.  
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Figure 6.1: Phase 1 ZeeWeed 1000 transmembrane pressure and temperature 
During the first 20 days of operation very little variations in TMP in Phase 1 were 
observed.  On Thursday, March 16that approximately 10:20 EST the ZeeWeed 1000 pilot 
system was restarted remotely by Veolia WTS with the assistance from field staff from 
Juturna.  Upon start up a citric acid maintenance clean was initiated manually by Veolia 
WTS in order to clean the membrane fibers of any inorganic foulants after the prolonged 
Peace River WTP shutdown lasting three days.   

 In addition, the membrane flux during production was increased from 28.3 gfd to 
31.6 gfd.  Similarly, the membrane flux during backwash was increased from 
28.3 gfd to 41.2 gfd.  Unfortunately, the influent feed valve, HV-7680, to the pilot 
system was not adjusted to compensate for the higher flow demand.  This 
caused the liquid level in the membrane tank to be lower than the design 
setpoint of approximately 33 inches, as measured by LIT-3426.  The low liquid 
level increased the fouling rate of the membrane slightly during this period due to 
over fluxing the membrane lumens.  However, the issue was resolved on 
Tuesday March 21st when Veolia WTS pilot engineers advised Juturna to open 
HV-7680 such that 14 gpm of feed flow was realized.  Correcting the low feed 
flow/membrane tank liquid level decreased the fouling rate resulting a 
stabilization of the TMP and some recovery of the membrane permeability; refer 
to  Figure 6.2. 
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 Furthermore, the PID control of the backpulse flow was not adjusted after startup 
on March 16.  As a result, the backpulse flux was significantly below the setpoint 
of 41.2 gfd.  The low backpulse flux compounded the membrane fouling also 
contributing to the increased fouling rate since foulants were not being effectively 
removed from the lumens during each backwash sequence.  This PID control 
loop was retuned by Veolia WTS pilot engineers on March 21st.  Pre-chlorination 
was also increased from 60 mL/hr to 70 mL/hr to maintain a chlorine residual 
from SP3 reporting 1 mg/L which is within the target range prescribed in the pilot 
protocol.  Samples were collected and measured by Juturna. 

On Monday March 27th, the influent feed to the pilot was switched from the Plant settled 
water to the MRI plate settled water (Source 3 to Source 1). Slight shifts in feed pH and 
turbidity were noticed but did not have a significant impact on membrane performance. 

Over the course of the Optimization Phase alum dose in the pretreatment process 
ranged from 125 to 192 mg/L (as product), with and average dosage of 159 mg/L.  
Coagulant dose seemed relatively high for the feed water quality as measured by 
aluminum concentration in the settled water.  However, the data suggests that the high 
aluminum concentration did not significantly impact membrane performance.  The 
pretreatment dissolved aluminum target in the settled water of was not below < 0.02 
mg/L. 

Figure 6.2 is a graph of temperature corrected permeability over time (temperature 
corrected to 20ºC).  Over the Optimization Phase, the Temperature Corrected (TC) 
Before BW Permeability varied between 7.3 and 14.4 gfd/psi, TC After BW Permeability 
varied between 7.6 and 15.0 gfd/psi, and TC During BW Permeability varied between 
8.3 and 16.7 gfd/psi.  Permeability decreased faster until the backwash PID loop was 
restored.  After the PID loop was restored, the membrane stabilized permeability.  On 
March 23rd an increase in alum dosage from 140 mg/L to 168 mg/L on the pre-treatment 
train coincided with a decrease in permeability.  On Monday March 27th, the influent feed 
to the pilot was switched from the Plant settled water to the MRI plate settled water. 
Slight shifts in feed pH and turbidity were noticed, TMP decreased and the permeability 
was restored on the ZeeWeed membrane. 

Overall in the Optimization Phase, operating with a new membrane on plant settled 
water, the quality was moderately stable, as seen in TMP and temperature corrected 
permeability values and a low fouling rate of 0.10 psi/day.  A 30-day Recovery Clean 
Interval was achievable under the water quality conditions at the average water 
temperature of 24.7°C.  
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Figure 6.2: Phase 1 ZeeWeed 1000 temperature corrected permeability 
 

From March 31st to April 1st Recovery Clean #1 was performed as per the standard 
Recovery Clean protocol for the ZeeWeed 1000 membrane at the end of the 
Optimization Phase.  Refer to the standard Recovery Clean procedure in Section 4.7.  
Refer to Figure 6.3 for Recovery Clean #1 data.   

The permeability of the membrane prior to the Recovery Clean, operating on settled 
water, was 9.7 gfd/psi (temperature corrected to 20°C).  By the end of the Recovery 
Clean the permeability of the membrane was 13.9 gfd/psi (temperature corrected to 
20°C) operating on clean water.  A recovery of 94% of initial permeability was recovered 
based on a potable water comparison of the new membrane permeability of 14.8 gfd/psi 
(temperature corrected to 20°C).  The Chlorine Recovery Clean regained 2.5 gfd/psi 
(temperature corrected to 20°C), and the Acid Recovery Clean regained 1.3 gfd/psi 
(temperature corrected to 20°C).  A higher recovery of permeability from the Chlorine 
Recovery Clean is an indication that the fouling on the membranes was more organic in 
nature. 
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 Figure 6.3: ZeeWeed 1000 Recovery Clean #1 
 

6.2  Phase 1 – April 3 to May 8, 2023 
Phase 1 started on April 3rd and ended after 37 days of operation on May 4th, with 
Source 1 as the feed water.  The ZeeWeed pilot system operated constantly over the 
entire phase except between April 6th – 7th when a recovery clean was performed.   The 
pilot unit was set to operate at an instantaneous flux of 31.6 gfd.  Backwashes were set 
to occur after 42 minutes or 507 gallons of permeate was produced, which simulated a 
recovery at full-scale of 95%.  Maintenance Cleans were conducted as per a modified 
Maintenance Clean protocol for the ZeeWeed 1000 membrane with five (5) sodium 
hypochlorite cleans per week at a concentration of 250 mg/L, and two (2) citric acid 
cleans per week at a concentration of 500 mg/L were needed to reduce the inorganic 
fouling of the membrane. (refer to Section 4.6). 

Figure 6.4 is a graph of transmembrane pressure (TMP) and temperature over time.  
Over Phase 1 Before Backwash (BW) TMP varied between 2.1 and 6.4 psi.  After BW 
TMP varied between 2.0 and 4.6 psi, and During BW TMP varied between 2.45 and 3.7 
psi.  The viscosity of water varies with temperature and hence water temperature also 
influences TMP.  During Phase 1 water temperature varied between 24.2 and 29.1ºC, 
with an average of 24.2ºC.  
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Figure 6.4: Phase 1 ZeeWeed 1000 transmembrane pressure and temperature 
 

At the beginning of Phase 1 the TMP increased significantly due to multiple pre-
treatment issues.  The root cause of high settled water turbidity and increased TMP was 
due to a failure of alum dosage in the pre-treatment system, power outages at Peace 
River WTP, and seasonal increases in PAC (doubling) to eliminate taste and odor 
upstream.  Due to the MRI plate settler process upsets occurring relatively early in 
Phase 1, Veolia and B&C determined that it would be best to ‘reset’ the ZeeWeed 1000 
pilot by conducting a recovery clean so that  an appropriate baseline could be 
established for Phase 1.   A Recovery clean was conducted on April 6th – April 7th to 
restore TMP. Refer to the standard Recovery Clean procedure in Section 4.7 

After the recovery clean was conducted the ZeeWeed 1000 performance was very 
stable from April 8th through May 8th.  In addition, settled water turbidity was very 
consistent in Phase 2 averaging 1.15 NTU over the entire phase. 

During phase 1 the alum dose in the pretreatment system ranged from 0 mg/L (as 
product) when the power failure occurred, to 210 mg/L (as product) coinciding with 
mitigating PAC and loss of alum during the power failure event attempting to recover 
pre-treatment.  After April 8th, the alum dose in the pre-treatment system ranged from 71 
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mg/L (as product) to 193 mg/L (as product) and averaged 130 mg/L (as product) for the 
remainder of Phase 1.   

The MRI plate settler pre-treatment system increased loading rates on April 21st, 25th, 
27th, and on May 1stfrom 0.2 to 0.25, 0.25 to 0.3, 0.3 to 0.35, and from 0.35 to 0.4 
gpm/ft2, respectively.  No significant impact on TMP was noticed with increasing loading 
rate on the pre-treatment system.  Settled water was sampled and tested for Total 
aluminum 27 days.  In addition, seven (7) external dissolved aluminum samples were 
taken during Phase 1. It should be noted that no significant impact on membrane 
performance was observed due to the high dissolved aluminum.  All dissolved aluminum 
results higher than the pretreatment dissolved aluminum target in the settled water of < 
0.02 mg/L. 

Figure 6.5 is a graph of temperature corrected permeability over time (temperature 

corrected to 20ºC).  During Phase 1, the Temperature Corrected (TC) Before BW 

Permeability varied between 4.2 and 12.8 gfd/psi, TC After BW Permeability varied 

between 5.8 and 13.6 gfd/psi, and TC During BW Permeability varied between 9.0 and 

15.3 gfd/psi.  As was observed with the TMP graph, permeability dropped significantly 

during the early period of Phase 1 but was recovered after the RC.  After the RC, the 

permeability decreased gradually from April 8th to April 15th and was relatively stable for 

the remainder of Phase 1.  The data suggests that the decrease in permeability was 

most likely caused by inorganic fouling on the membranes from high levels of dissolved 

aluminum and/or increased levels of polymer in the pre-treatment system during that 

time.     

Overall in Phase 1, the fouling rate was negligible at the average water temperature of 
26.3°C.  A 30-day Recovery Clean Interval was achievable under the water quality 
conditions at the average water temperature of 26.3°C.  
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Figure 6.5: Phase 1 ZeeWeed 1000 temperature corrected permeability 
 

From April 6th to April 7th, Recovery Clean #2 was performed as per the standard 
Recovery Clean protocol for the ZeeWeed 1000 membrane at the beginning of Phase 1 
to re-establish a baseline after pre-treatment upsets.  Refer to the standard Recovery 
Clean procedure in Section 4.7.  Refer to Figure 6.6 for Recovery Clean #2 data.   

The permeability of the membrane prior to the Recovery Clean, operating on settled 
water, was 9.7 gfd/psi (temperature corrected to 20°C).  By the end of the Recovery 
Clean the permeability of the membrane was 13.2 gfd/psi (temperature corrected to 
20°C) operating on clean water.  Approximately 89% of initial permeability was 
recovered based on a potable water comparison of the new membrane permeability of 
14.8 gfd/psi (temperature corrected to 20°C) and the permeability of the membrane at 
the end of the clean of 13.2 gfd/psi (temperature corrected to 20°C). The Chlorine 
Recovery Clean regained 1.8 gfd/psi (temperature corrected to 20°C), and the Acid 
Recovery Clean regained 1.6 gfd/psi (temperature corrected to 20°C). A higher gain in 
permeability from the Chlorine Recovery Clean is an indication that the fouling on the 
membranes was more organic in nature.  The membrane had not been in operation very 
long and despite fouling event at the beginning of Phase 1, the recovery clean was 
successful in removing organic and inorganic fouling. 
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Figure 6.6: ZeeWeed 1000 Recovery Clean #2 
 

From May 7th to May 8th, Recovery Clean #3 was performed as per the standard 
Recovery Clean protocol for the ZeeWeed 1000 membrane at the end of Phase 1. Refer 
to the standard Recovery Clean procedure in Section 4.7.  Refer to Figure 6.7 for 
Recovery Clean #3 data. 

The permeability of the membrane prior to the Recovery Clean, operating on settled 
water, was 8.6 gfd/psi (temperature corrected to 20°C).  By the end of the Recovery 
Clean the permeability of the membrane was 14.2 gfd/psi (temperature corrected to 
20°C) operating on clean water.  Approximately 96% of initial permeability was 
recovered based on a potable water comparison of the new membrane permeability of 
14.8 gfd/psi (temperature corrected to 20°C) and the permeability of the membrane at 
the end of the clean of 14.2 gfd/psi (temperature corrected to 20°C).  The Chlorine 
Recovery Clean regained 0.1 gfd/psi (temperature corrected to 20°C), and the Acid 
Recovery Clean regained 2.6 gfd/psi (temperature corrected to 20°C). The results from 
the recovery clean suggest that there was a combination of both organic and inorganic 
fouling on the membranes.  Furthermore, the results indicate that the standard recovery 
cleaning procedure was sufficient.  
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Figure 6.7: ZeeWeed 1000 Recovery Clean #2 

 

6.3  Phase 1.5 – May 9 to May 22, 2023 
Phase 1.5 started on May 9th, on Source 1 water and ended after 13 days of operation 
on May 22nd.  Membrane performance was tested on settled water from the MRI plate 
settler with an increased loading rate on the plate settler of 0.40 gpm/ft2.  Phase 1.5 
operated with an instantaneous flux of 31.6 gfd.  Backwashes were set to occur after 42 
minutes or 507 gallons of permeate was produced, which simulated a recovery at full-
scale of 95%.  Maintenance Cleans were conducted as per a modified Maintenance 
Clean protocol for the ZeeWeed 1000 membrane with five (5) sodium hypochlorite 
cleans per week at a concentration of 250 mg/L, and two (2) citric acid cleans per week 
at a concentration of 500 mg/L were needed to reduce the inorganic fouling of the 
membrane. (refer to Section 4.6). 

On May 12th, the pilot unit briefly was turned off while a remote restart was performed  
on the computer software to mitigate keypad issues on the HMI. The pilot unit was off for 
one hour and then restarted. 

On Monday May 15th from 15:00 EST to 18:00 EST there was an upset in the 
instantaneous flow which impacted all of the data.  It is undetermined what caused the 
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irregular flow to the pilot unit after speaking with Juturna.  There were no upsets in 
operation from the MRI plate settler.  

On Tuesday May 16th, Alum feed to the MRI plate settler was lost at approximately 16:30 
when  an increase in the pH readings was observed in addition to a spike in turbidity.  As 
a result membrane TMP increased, and Permeability decreased.  The elevated settled 
water turbidity was approximately 7 NTU and was sustained until 21:57 EST when it 
decreased  and returned to approximately 0.8 to 1.0 NTU around 24:00 EST.  

The loss in Alum caused a rise in TMP and loss of permeability, from 3.2 psi to 4.3 psi 
BBP and from 8.0 gfd/psi to 6.0 gfd/psi, respectively.  Both the TMP and permeability 
stabilized once Alum dosing was restored, and the appropriate retention time was 
allowed to turn over the MRI plate settler water. (see Figure 6.8).  In the thirteen (13) 
days from May 9th to May 22nd the Before Backwash (BW) TMP increased from 1.9 to 
4.31 psi.  This is a rate of fouling of approximately 0.16 psi/day at an average water 
temperature of 26.4°C which is unsustainable for a 30-day Recovery Clean Interval.  

 

Figure 6.8: Phase 1.5 ZeeWeed 1000 transmembrane pressure and temperature 
 

During this phase it is suspected the primary cause of fouling was organic fouling, most 
likely due to an increase in the loading rate of the pre-treatment system.   
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Figure 6.9 is a graph of temperature corrected permeability over time (temperature 

corrected to 20ºC).  During Phase 1.5, the Temperature Corrected (TC) Before BW 

Permeability decreased from 13.51 to 5.98 gfd/psi, TC After BW Permeability decreased 

from 14.15 to 6.38 gfd/psi, and TC During BW Permeability decreased from 15.06 to 

6.62 gfd/psi.   

As was observed with the increased gain in TMP, the rate of permeability decline was 
higher than previous phases.  Permeability decline continued throughout the phase 
however no reduction in flux was needed.   

 

Figure 6.9: Phase 3 ZeeWeed 1000 temperature corrected permeability 
 

MRI plate settler pre-treatment polymer dosage was also monitored and may have had 
an impact on ZeeWeed permeability during Phase 1.5 at the higher loading rate.  
Optimization of the pre-treatment train should be performed for full-scale treatment to 
determine acceptable ZeeWeed membrane water quality.  

The pilot was shut down on May 22nd until a Veolia representative could perform a 
Recovery clean on May 26th.  Recovery Clean #4 was performed as per the standard 
Recovery Clean protocol for the ZeeWeed 1000 to end Phase 1.5.  Refer to the standard 
Recovery Clean procedure in Section 4.7.  Refer to Figure 6.10 for Recovery Clean #4 
data.   
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The permeability of the membrane prior to the Recovery Clean, operating on settled 
water, was 6.2 gfd/psi (temperature corrected to 20°C).  By the end of the Recovery 
Clean the permeability of the membrane was 11.4 gfd/psi (temperature corrected to 
20°C) operating on clean water.  This clean was not as affective as the previous cleans 
obtaining approximately 77% of initial permeability based on a potable water comparison 
of the new membrane permeability of 14.8 gfd/psi (temperature corrected to 20°C) and 
the permeability of the membrane at the end of the clean of 11.4 gfd/psi (temperature 
corrected to 20°C).  The Recovery clean was performed in a single day; no clean water 
soak overnight was performed.   

The Chlorine Recovery Clean regained 3.0 gfd/psi (temperature corrected to 20°C), and 
the Acid Recovery Clean regained 1.8 gfd/psi (temperature corrected to 20°C).  A much 
higher recovery of permeability from the Chlorine Recovery Clean is an indication that 
the fouling on the membranes was more organic in nature. 

 

Figure 6.10: ZeeWeed 1000 Recovery Clean #4 
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6.4 Phase 2 – May 31 to June 30, 2023 
Phase 2 started on May 31st and ended after 30 days of operation on June 30th. Source 
2 was the feed water for the membrane performance test on settled water from the MRI 
plate settler with an increased loading rate on the plate settler of 0.40 gpm/ft2.  Phase 2 
operated with an instantaneous flux of 31.6 gfd and was increased by 10% to 34.8 gfd 
for the last four (4) days of the phase.  Backwashes were set to occur after 42 minutes 
or 507 gallons of permeate was produced, which simulated a recovery at full-scale of 
95%.  Maintenance Cleans were conducted as per a modified Maintenance Clean 
protocol for the ZeeWeed 1000 membrane with five (5) sodium hypochlorite cleans per 
week at a concentration of 250 mg/L, and two (2) citric acid cleans per week at a 
concentration of 500 mg/L were needed to reduce the inorganic fouling of the 
membrane. (refer to Section 4.6).    

Figure 6.11 is a graph of transmembrane pressure (TMP) and temperature over time 
during Phase 2.  During Phase 2, the  Before Backwash (BW) TMP varied between 0.21 
and 4.43 psi.  After BW TMP varied between 0.24 and 4.25 psi, and During BW TMP 
varied between 1.39 and 4.81 psi.  The viscosity of water varies with temperature and 
hence water temperature also influences TMP.  During Phase 2 water temperature 
varied between 27.22 and 32.23ºC, with an average of 29.7ºC.  
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Figure 6.11: ZeeWeed 1000 transmembrane pressure and temperature, phase 2. 
 

On June 1st, the pilot unit briefly loss power at approximately 12:00 EST due to a full-
scale plant power loss but was restored at 13:04 EST.  A slight increase in TMP, and 
decrease in TC Permeability (see Figure 6.12) was observed upon startup after the 
power loss.  TMP and TC Permeability was recovered slightly after the scheduled citric 
MC on June 1st and fully recovered on June 2nd after the hypochlorite MC.   

On June 8th, the influent pH to the ZeeWeed 1000 dropped to 4.5 which resulted in an 
increase in TMP and decrease in TC Permeability, until pH control to the MRI plate 
settler was restored.  Once pH control was restored the TC permeability and TMP were 
stabilized.  

TMP trends were consistent throughout Phase 2 and showed an increase daily between 
0.33 -0.55 psi from May 31st through June 26th.  The variation in TMP was due to pre-
treatment changes upstream including pH adjustment with the use of caustic, alum 
dosage, and polymer dosage. On June 26th when the flux was increased to 34.8 the 
TMP increased to 0.66 – 0.78 psi / day. 
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Figure 6.12: ZeeWeed 1000 temperature corrected permeability, phase 2.  
 

Figure 6.12 is a graph of temperature corrected permeability over time (temperature 
corrected to 20ºC).  During Phase 2, the Temperature Corrected (TC) Before BW 
Permeability varied between 6.1 and 11.11 gfd/psi, TC After BW Permeability varied 
between 6.29 and 11.41 gfd/psi, and TC During BW Permeability varied between 6.02 
and 12.11 gfd/psi.  Permeability dropped daily during Phase 2 operation but was 
consistently recovered after maintenance cleans.  As seen with the TMP graph, 
variations in TC Permeability were due to upstream pre-treatment changes including pH 
adjustment with the use of caustic, alum dosage, and polymer dosage.  The data 
suggests that decreases in permeability were most likely caused by organic fouling on 
the membranes but were recovered after daily maintenance cleans.   

Overall, during Phase 2, the fouling rate was 0.07 psi/day at the average water 
temperature of 29.7°C.  A 30-day Recovery Clean Interval was achievable under the 
water quality conditions at the average water temperature of 29.7°C.  

On June 30th, the ZeeWeed pilot unit was shut down and stored with potable water until 
July 18th when a Veolia representative was able to perform the final recovery clean.   
Recovery Clean #5 was performed as per the standard Recovery Clean protocol for the 
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ZeeWeed 1000 membrane at the end of Phase 2.  Refer to the standard Recovery 
Clean procedure in Section 4.7.  Refer to Figure 6.13 for Recovery Clean #5 data.   

 

Figure 6.13: ZeeWeed 1000 Recovery Clean #5 
 

The permeability of the membrane prior to the Recovery Clean, operating on settled 
water, was 8.1 gfd/psi (temperature corrected to 20°C).  By the end of the Recovery 
Clean the permeability of the membrane was 12.3 gfd/psi (temperature corrected to 
20°C) operating on clean water.  Approximately 83% of initial permeability was 
recovered based on a potable water comparison of the new membrane permeability of 
14.8 gfd/psi (temperature corrected to 20°C) and the permeability of the membrane at 
the end of the clean of 12.3 gfd/psi (temperature corrected to 20°C).  This was an 
improvement over Recovery Clean #4. The Chlorine Recovery Clean regained 2.2 
gfd/psi (temperature corrected to 20°C), and the Acid Recovery Clean regained 2.0 
gfd/psi (temperature corrected to 20°C). A higher gain in permeability from the Chlorine  
Recovery Clean is an indication that the fouling on the membranes was more organic in 
nature, but did have some inorganic fouling.   

6.5 Overall TMP and TC Permeability 
Figure 6.14 is a graph of transmembrane pressure (TMP) and temperature over the 
entire duration of the 20-week pilot study.  Backwash (BW) TMP varied between 1.71 
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and 6.44 psi.  After BW TMP varied between 1.64 and 4.62 psi, and During BW TMP 
varied between 1.41 and 4.90 psi.  The viscosity of water varies with temperature and 
hence water temperature also influences TMP.  During Phase 2 water temperature 
varied between 19.74 and 32.23ºC, with an average of 27.12ºC. 

 

Figure 6.14: ZeeWeed 1000 transmembrane pressure and temperature, entire pilot 
study 
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Figure 6.15 is a graph of temperature corrected permeability over the entire duration of 
the 20-week pilot study (temperature corrected to 20ºC).  Over the duration of the pilot 
study Temperature Corrected (TC) Before BW Permeability ranged from 14.4 to 4.2 
gfd/psi, TC After BW Permeability ranged from 15.0 to 5.8 gfd/psi, and TC During BW 
Permeability ranged from 16.7 to 6.0 gfd/psi.   

 

Figure 6.15: ZeeWeed 1000 transmembrane pressure and temperature, entire pilot 
study 
 

6.6 Overall Recovery Clean Results 
Figure 6.16 is a summary graph of all the Recovery Cleans conducted on the ZeeWeed 
1000 membrane during this pilot study.   

Results from the Recovery Cleans suggest that using the standard Recovery Clean 
procedure for the ZeeWeed 1000 membrane in was effective in restoring membrane 
permeability, and indicated that both organic and inorganic foulants were present in the 
settled water.  Pictures of the membrane fibers can be found in Appendix B.  Although 
there was coloration of the membrane fibers during the pilot study, the fibers were easily 
cleaned and the color was removed.   
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Figure 6.16: ZeeWeed 1000 Recovery Cleans - summary 
 

The standard Recovery Clean protocol for the ZeeWeed 1000 membrane is a Chlorine 
Recovery Clean (using 500 mg/L NaOCl) followed by an Acid Recovery Clean (using 
2,000 mg/L citric acid), each heated to 40ºC.  The results also indicate that both organic 
and inorganic foulants were prevalent foulants, most likely due to high levels of dissolved 
aluminum in the settled water and dissolved organics.  Cleaning regimes should focus 
on both acid and chlorine cleans. 

Overall, after five (5) Recovery Cleans using the standard Recovery Clean procedure for 
the ZeeWeed 1000 membrane, the standard Recovery Clean procedure was able to 
recover, on average, 87% of initial permeability based on a potable water comparison 
with new membrane permeability at the start of the study.  This data suggests that the 
standard Recovery Clean procedure for the ZeeWeed 1000 membrane is suitable for 
this site. 
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7 Discussion – Permeate Water Quality 

7.1 Permeate Turbidity 
During the pilot study permeate turbidity was monitored continuously on the ZeeWeed 
pilot systems.  The pilot system monitored permeate turbidity using a Hach TU5300 
turbidimeter.  Calibrations of the turbidimeter was conducted as per the manufacturer’s 
recommendations.  Compiled data from the entire pilot study is shown in Figure 7.1 
below. 

 

Figure 7.1: ZeeWeed Feed and permeate turbidity profiles 
 

The ZeeWeed pilot system successfully produced permeate with a turbidity ≤ 0.1 NTU 
99% of the time.  Under the FL DEP guidelines the monthly combined filter effluent 
performance level requirement is ≤ 0.3 NTU in 95% of samples.  The maximum 
allowable turbidity level is 1 NTU.  During the pilot study permeate turbidity was ≤ 0.1 
NTU at all times except on May 2nd, May 4th, between May 10th and May 13th when small 
spikes were observed, and June 5th/7th.  After these excursions in turbidity, permeate 
turbidity returned back to normal further indicating there was no loss in membrane 
integrity.  
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7.2 Permeate Color 
Grab samples of permeate from the ZeeWeed pilot system were collected and 
measured for color at the Peace River WTP’s internal lab using a Hach DR2700 UV-VIS 
benchtop spectrophotometer.  Over the course of the pilot study 294 samples of 
permeate from the ZeeWeed pilot system were measured for true color using Hach 
method 8025 (DOC316.53.01037, details in Appendix D).  Samples from the raw water, 
settled water, and full-scale plant effluent were also collected and analyzed.  Three 
samples were collected daily and the color average was reported.  Compiled data from 
all phases are shown in Figure 7.2.  Internal lab data can be found in Appendix F. 

Overall, there was significant variation in color between the Source 1/Raw Water and 
pre-treatment system MRI plate settled water. The highest Source 1 average color was 
120 TCU on April 10th.  The highest Raw water color average was 69.5 TCU recorded on 
June 30th.  There was significant color reduction in the water after pre-treatment through 
the MRI plate settler.  The average permeate color for the MRI plate settler was 5.88 
TCU over the course of all phases.  Moreover, there were two instances (April 3rd, and 
May 16th) with abnormally high readings in which there were issues with the pre-
treatment alum feed pump causing high color readings from improper coagulation / alum 
feed. 

The ZeeWeed pilot system was able to obtain a slight reduction in color from the MRI 
plate settled water.  The highest permeate color was 9 TCU over the course of all 
phases.  Over the course of the pilot study permeate color measured 3.7 TCU on 
average.  Although not an objective or guarantee, the data indicates that the ZeeWeed 
pilot system able to decrease color in the settled water slightly (on average 50% 
reduction) but not consistently the same amount depending on the samples compared. 
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Figure 7.2: Color average from all phases collected – pre-treatment, settled water, 
and ZeeWeed permeate.   
 

7.3 Permeate Hardness 
Grab samples of permeate from the ZeeWeed pilot system were collected and 
measured for UV254 at the Peace River WTP’s internal lab.  Over the course of the pilot 
study 30 samples of permeate from both the pilot systems were measured.  Compiled 
data from all phases are shown in Figure 7.3.  Internal lab data can be found in 
Appendix F. 

Overall, there was negligible variation in permeate hardness between the settled water 
from the MRI plate settler pre-treatment system and the ZeeWeed pilot system.  
Samples from the MRI plate settled water ranged from 125 - 140 mg/L (as CaCO3) and  
75 – 86 (as Calcium) for total hardness, respectively.  Samples from the ZeeWeed 
permeate ranged from 115 – 142 mg/L (as CaCO3) and 68 – 82 (as Calcium) for total 
hardness, respectively.  There was no significant difference between settled water and 
ZeeWeed permeate water in regard to hardness removal. 
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Figure 7.3: MRI plate settled water hardness and ZeeWeed permeate hardness 

  

7.4 Permeate Alkalinity 
Grab samples of permeate from both pilot systems were collected and measured for 
alkalinity at the Peace River WTP’s internal lab.  Compiled data from all phases are 
shown in Figure 7.4.  Over the course of the pilot study 29 samples of permeate from 
the ZeeWeed pilot system were measured for alkalinity.  Samples ranged from 7 mg/L 
(as CaCO3) to 24 mg/L (as CaCO3) and were on average 13 mg/L (as CaCO3).  Internal 
lab data can be found in Appendix F. 

Overall, the alkalinity in the ZeeWeed permeate stream followed very closely to the trend 
in alkalinity measured in the settled water.  Furthermore, there was negligible variation 
between the permeate streams from the pre-treatment system and the pilot system. This 
is an indication that the membrane does not reduce the alkalinity of the settled water. 
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Figure 7.4: ZeeWeed premeate alkalinity in comparison to settled water. 
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8 Discussion – Membrane Integrity Test 
Results 

Under the United States Long Term 2 Enhanced Surface Water Treatment Rule 
(LT2ESWTR), a direct integrity test is defined as a physical test applied to a membrane 
train in order to identify and isolate integrity breaches.  In order to receive 
Cryptosporidium removal credit for compliance with the rule, the removal efficiency of a 
membrane filtration process must be routinely verified during operation using direct 
integrity testing.  The direct integrity test must be applied to the physical elements of the 
entire membrane train, including membranes, seals, potting material, associated valves 
and piping, and all other components which could result in contamination of the 
permeate under compromised conditions. 

The LT2ESWTR does not require the use of a particular direct integrity test for rule 
compliance, but rather that any test used meet the specified performance criteria for 
resolution, sensitivity, and frequency.  The performance criteria for direct integrity tests 
are summarized as follows: 

 Resolution: The direct integrity test must be responsive to an integrity 
breach on the order of 3 µm or less. 

 Sensitivity: The direct integrity test must be able to verify a Log Removal 
Value (LRV) equal to or greater than the removal credit awarded to the 
membrane filtration process. 

 Frequency: A direct integrity test must be conducted on each membrane 
train at a frequency of no less than once each day that the train is in 
operation.  Less frequent testing may be approved by the State if supported 
by demonstrated process reliability, the use of multiple barriers effective for 
Cryptosporidium, or reliable process safeguards.  Florida DEP  law states 
that a direct integrity test must be conducted on each membrane train at 
least once per week. 

 Direct integrity tests: (also known as Pressure Decay Tests or Membrane 
Integrity Tests (MITs)) were performed on a daily basis from March 1st 
through March 30th  and then weekly for the remainder of the pilot study.  
The pressure decay test procedure is described in Section 4.9 of this report 
along with the equation used to calculate LRV sensitivity from the pressure 
decay test results. 

Figure 8.1 graphs pressure data from the pressure decay tests over all twenty (20) 
weeks of the pilot study.  Pressure decay values were consistent throughout the entire 
pilot study except during March 20th to 22nd.  Higher than usual MIT pressure decays 
were recorded on Monday March 20th and Tuesday March 21st at 1.9 psi and 3.6 psi, 
respectively.  A sample valve was left open during the pressurization step of the MIT 
sequence causing disturbance in the process during these MIT cycles.  MIT tests 
passed all instances besides this instance and indicate that the membrane fibers, 
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module, and module connections remained intact, and there were no membrane integrity 
failures throughout the entire pilot study. 

 

Figure 8.1: ZeeWeed 1000 pilot system daily MIT pressure decay results 
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Figure 8.2 shows the calculated Log Removal Values from all twenty (20) weeks of the 
pilot study.  All values were above the target of ≥ 3 log.  This shows the effectiveness of 
the membranes for the removal of target organisms (i.e. Cryptosporidium oocysts). 

 

Figure 8.2: ZeeWeed 1000 pilot system Log Removal Values 
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9 Conclusions 
The following highlight the conclusions that can be drawn from the pilot study. 

9.1 Pretreatment and Settled Water Quality 
 

The objective of the study was to demonstrate the effectiveness of the ZeeWeed 1000 
membrane treating water from the Peace River WTP pre-treated by the following options: Full-
scale plant settled water, Raw Water fed with PAC/Caustic treated by an MRI plate settler and 
Raw Water treated by an MRI plate settler.  

During the pilot study the pre-treatment system was able to produce a settled water quality that 
met the settled water quality objectives with respect to temperature, turbidity, pH, color, 
alkalinity, and hardness.  Furthermore, the pilot study showed optimal ZeeWeed 1000 
membrane system operation when: 

 Settled water turbidity <2 NTU:  Over the course of the entire pilot study 
settled water turbidity measured 0.87 NTU (measured online on the ZeeWeed 
pilot) and 1.12 NTU (grab samples measured by Juturna from the MRI plate 
settler) on average.  This data supports the assumptions presented in the pilot 
study objectives and shows the existing pretreatment system was able to 
produce settled water quality, with respect to settled water turbidity, for optimal 
ZeeWeed 1000 membrane system operation.     

 Settled water alkalinity >15 mg/L as CaCO3: Data collected during the pilot 
study supports the assumptions presented in the pilot study objectives that the 
minimum alkalinity in the raw water must be such that a minimum of 15 mg/L of 
alkalinity as CaCO3 is still present in the settled water after coagulant addition for 
optimal ZeeWeed 1000 membrane system operation.  Further alkalinity 
adjustment of the settled water is not required at this site. 

 Settled dissolved aluminum is minimized, preferably <0.02 mg/L: Over the 
67 samples measured during the pilot study, average settled dissolved 
aluminum concentration was 0.136 mg/L, which were significantly higher than 
the pretreatment objective of settled water dissolved aluminum < 0.02 mg/L,0.01 
on average.  Settled dissolved aluminum concentration was greater than the 
maximum dissolved aluminum target over the course of the pilot study.  

 Note, though high dissolved aluminum in the settled water is not ideal for 
membrane operation, it was necessary for operation of the pre-treatment 
system.  Although we have a minimum dissolved aluminum target, the dissolved 
aluminum during the pilot did not have an adverse effect on membrane 
performance.  

The data shows the existing and pretreatment system produced a settled water quality for 
optimal ZeeWeed 1000 membrane system operation in all regards except dissolved aluminum, 
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and even exceeding our influent dissolved aluminum goal did not significantly impact the 
performance of the membrane system.   

9.2 ZeeWeed 1000 membrane system performance 
 
Production Capacity/Operations 

 Stable and reliable performance of the ZeeWeed 1000 membrane was 
demonstrated at an instantaneous flux of 31.6 gfd and 95% recovery through 
Phases 1, and 2.  Over these phases the fouling rate was such that a 30-day 
Recovery Clean Interval was achievable at the average water temperature  
(27.12°C). Degraded performance was seen during Phase 1.5 attributable to 
poor settled water quality, primarily due to improper pre-treatment, continuing 
process changes, and high dissolved aluminum in the settled water.   

 The standard backwash procedure at 41.2 gfd demonstrated for this ZeeWeed 
1000 pilot membrane was effective in maintaining stable membrane operation.  

 The Maintenance Clean protocol demonstrated during the pilot was effective to 
maintain stable membrane operation. The protocol included one (1) 
Maintenance Clean per day (not heated), specifically: Chlorine Maintenance 
Cleans five (5) times per week using 250 mg/L NaOCl, and Acid Maintenance 
Clean two (2) times per week using 500 mg/L citric acid.  Throughout this pilot 
study, backwashing was effective at handling high feed water turbidity, however 
it was not as effective during upsets due to lost coagulant in the upstream 
process.  

 Results from the Recovery Cleans suggest that using the standard Recovery 
Clean procedure for the ZeeWeed 1000 membrane was effective in restoring 
membrane permeability, indicating that both organic and inorganic foulants were 
present in the settled water. A thirty (30) day recovery clean is easily achievable. 
The standard Recovery Clean protocol for the ZeeWeed 1000 membrane 
included a Chlorine Recovery Clean (using 500 mg/L NaOCl) followed by an 
Acid Recovery Clean (using 2,000 mg/L citric acid), each heated to 40ºC.  The 
results also indicate that inorganic foulants were more prevalent than organic 
foulants, most likely due to high levels of dissolved aluminum and dissolved 
solids in the settled water, and as such any chemical cleaning regime should 
focus more on acid cleans.  Overall, after five (5) Recovery Cleans using the 
standard Recovery Clean procedure for the ZeeWeed 1000 membrane, the 
standard Recovery Clean procedure was able to recover, on average, 87% of 
initial permeability based on a potable water comparison with new membrane 
permeability at the start of the study.   

Permeate Water Quality 
 Throughout the entire piloting period the ZeeWeed 1000 membrane met the 

specified permeate water quality requirements.  The ZeeWeed 1000 membrane 
successfully produced permeate with turbidity ≤ 0.1 NTU 99% of the time, even 
during periods of elevated settled water turbidity or poor settled water quality. 
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 Through the Membrane Integrity Tests, the ZeeWeed 1000 membrane was 
always able to demonstrate a Log Removal Value of ≥ 3 log. 

 Though not a direct objective of the pilot study, other permeate water quality 
conclusions include: 

 Permeate color measured 3.9 TCU on average.  

 The ZeeWeed 1000 membrane was able to decrease color in the settled 
water by approximately 50% on average. 
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Appendix A – ZeeWeed 1000 Pilot System 
Performance Results 
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Figure A.1: ZeeWeed 1000 Optimization phase flux 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579    Page 77 of 154 

Figure A.2: ZeeWeed 1000 Optimization phase transmembrane pressure and temperature 
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Figure A.3: ZeeWeed 1000 Optimization phase temperature corrected permeability  
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Figure A.4: ZeeWeed 1000 Optimization phase turbidity 
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Figure A.5: ZeeWeed 1000 Optimization phase pH 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579    Page 81 of 154 

Figure A.6: ZeeWeed 1000 Opitmization phase pre-treatment parameters  
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Figure A.7: ZeeWeed 1000 Optimization phase pre-treatment alum dose and aluminum 
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Figure A.8: ZeeWeed 1000 Opitmization phase alkalinity  
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Figure A.9: ZeeWeed 1000 Optimization phase hardness 
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Figure A.10: ZeeWeed 1000 Opitmization phase color  
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Figure A.11: ZeeWeed 1000 Opitmization phase color average 
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Figure A.12: ZeeWeed 1000 Optimization phase MIT 
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Figure A.13: ZeeWeed 1000 Optimization phase log removal value 
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Figure A.14: ZeeWeed 1000 Phase 1 flux 
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Figure A.15: ZeeWeed 1000 Phase 1 transmembrane pressure and temperature 
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Figure A.16: ZeeWeed 1000 Phase 1 temperature corrected permeability  
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Figure A.17: ZeeWeed 1000 Phase 1 turbidity 
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Figure A.18: ZeeWeed 1000 Phase 1 phase pH 
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Figure A.19: ZeeWeed 1000 Phase 1 pre-treatment parameters  
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Figure A.20: ZeeWeed 1000 Phase 1 pre-treatment alum dose and aluminum 
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Figure A.21: ZeeWeed 1000 Phase 1 alkalinity  
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Figure A.22: ZeeWeed 1000 Phase 1 hardness 
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Figure A.23: ZeeWeed 1000 Phase 1 color  
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Figure A.24: ZeeWeed 1000 Phase 1 color average 
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Figure A.25: ZeeWeed 1000 Phae 1 MIT 
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Figure A.26: ZeeWeed 1000 Phase 1 log removal value 
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Figure A.27: ZeeWeed 1000 Phase 1.5 flux 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579    Page 103 of 154 

Figure A.28: ZeeWeed 1000 Phase 1.5 transmembrane pressure and temperature 
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Figure A.29: ZeeWeed 1000 Phase 1.5 temperature corrected permeability  
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Figure A.30: ZeeWeed 1000 Phase 1.5 turbidity 
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Figure A.31: ZeeWeed 1000 Phase 1.5 phase pH 
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Figure A.32: ZeeWeed 1000 Phase 1.5 pre-treatment parameters  
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Figure A.33: ZeeWeed 1000 Phase 1.5 pre-treatment alum dose and aluminum 
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Figure A.34: ZeeWeed 1000 Phase 1.5 alkalinity  
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Figure A.35: ZeeWeed 1000 Phase 1.5 hardness 
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Figure A.36: ZeeWeed 1000 Phase 1.5 color  
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Figure A.37: ZeeWeed 1000 Phase 1.5 color average 
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Figure A.38: ZeeWeed 1000 Phae 1.5 MIT 
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Figure A.39: ZeeWeed 1000 Phase 1.5 log removal value 
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Figure A.40: ZeeWeed 1000 Phase 2.0 flux 
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Figure A.41: ZeeWeed 1000 Phase 2.0 transmembrane pressure and temperature 
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Figure A.42: ZeeWeed 1000 Phase 2.0 temperature corrected permeability  
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Figure A.43: ZeeWeed 1000 Phase 2.0 turbidity 
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Figure A.44: ZeeWeed 1000 Phase 2.0 phase pH 
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Figure A.45: ZeeWeed 1000 Phase 2.0 pre-treatment parameters  
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Figure A.46: ZeeWeed 1000 Phase 2.0 pre-treatment alum dose and aluminum 
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Figure A.47: ZeeWeed 1000 Phase 2.0 alkalinity  
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Figure A.48: ZeeWeed 1000 Phase 2.0 hardness 
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Figure A.49: ZeeWeed 1000 Phase 2.0 color  
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Figure A.50: ZeeWeed 1000 Phase 2.0 color average 
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Figure A.51: ZeeWeed 1000 Phae 2.0 MIT 
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Figure A.52: ZeeWeed 1000 Phase 2.0 log removal value 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 00510579 Page 128 of 154 

Appendix B – Membrane Fiber Pictures 
 

   
 

Figure B1: ZeeWeed 1000 membrane fibers with coloration during the pilot study before 
and after cleaning . 
 

 
 

 
Figure B2: ZeeWeed 1000 membrane fibers post recovery clean showing removal of color.
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Appendix C – Sample Calculations 
Temperature Corrected Permeability 

The formula used to calculate permeability at 20ºC is shown below: 

�����������  @ 20°% � ����������  @& ∗ '(')* 

Where: 

 µ20 = viscosity of water at 20ºC 

 µT = viscosity of water at the actual temperature of the water 

Veolia WTS obtained water viscosity data in the temperature range of 0 to 40°C (32 to 104°F) 
from CRC (1979-1980)1 and performed a regression analysis on the data using a 4th order 
polynomial.  The equation for the trendline is as follows: 

'R � 1.415 � 10/0&<=>?@A?2 3 2.079 � 10/6&<=><@A?7 � 1.395�10/7&<=><@A?) 3 5.992�10/)&<=><@A? � 1.786 

Where: 

µw = viscosity of water (cP) 

Tcelsius = water temperature (°C) 

The 4th order polynomial is highly accurate in the temperature range of 0 to 40°C (32 to 104°F).  
Since the 4th order polynomial is accurate over the entire temperature range for most operating 
water treatment plants, Veolia WTS uses this equation for calculating water viscosity. 

Membrane permeability temperature corrected to 20˚C is thus calculated using the following 
formula: 

S)*°1 � S( ∗ 1.415 � 1037&T������4 3 2.079 � 1035&T��T���3 � 1.395�1033&T��T���2 3 5.992�1032&T��T��� � 1.786
1.415 � 103720°%4 3 2.079 � 103520°%3 � 1.395�103320°%2 3 5.992�103220℃ � 1.786  

Where:  S)*°1  = permeability at 20°C 

 S(  = permeability at reference temperature 

 &  = reference temperature 

  

 
 
 
1 CRC. Handbook of Chemistry and Physics. 60th Edition, 1979-1980. Edited by R.C. Weath. Boca Raton, FL: CRC Press. 



 

Veolia Confidential and Proprietary Information  

FL – Peace River Water Treatment Plant Pilot Study Final Report  

Pilot Project Number 510579  
 
 Page 130 of 154 

Example calculation of membrane permeability temperature corrected to 20˚C: 

S(  = 7.85 gfd/psi 

 &  = 1.2ºC 

S)*°1 � 7.85 UVW/Y�� ∗ 1.415 � 10/01.2℃2 3 2.079 � 10/61.2℃7 � 1.395�10/71.2℃) 3 5.992�10/)1.2℃ � 1.786
1.415 � 10/020°12 3 2.079 � 10/620°17 � 1.395�10/720°1) 3 5.992�10/)20℃ � 1.786  

S)*°1  = 13.44 gfd/psi 

 

Determination of Volume of Bleach Solution used in a Chlorine Maintenance Clean 

Target concentration in the Maintenance Clean = 250 mg/L NaOCl 

Using a bleach solution with 12% NaOCl (s.g. = 1.16) 

Volume in the membrane pilot CIP tank = 55 L 

Z����� �V ����Tℎ �  250 �U
B �55B� 1

0.12 � B
1.16 SU � 1 SU

1,000,000 �U � 1,000 �B
1 B  

Z����� �V ����Tℎ � 99 �B 

The chemical dosing pump was set at a rate of 7,500 mL/hour. 

It takes ~48 seconds to dose 99 mL of bleach into the CIP tank. 

 

Determination of Volume of Citric Acid Solution used in an Acid Recovery Clean 

The citric acid solution used for cleaning was made from a citric powder.  A 50% solution (by 
weight) was mixed by combining 500 g of citric powder in 500 mL of water, making a solution 
with a concentration of 1,000,000 mg/L. 

Target concentration in the Recovery Clean = 2,000 mg/L 

Volume in the membrane pilot CIP tank = 55 L 

Z����� �V T����T �������� �  2,000 �U
B �55B� B

1,000,000 �U � 1,000 �B
1 B  

Z����� �V T����T �������� � ~110 �B 

Approximately 110 mL of the citric acid solution would be added manually to the CIP tank at 
the start of the Acid Recovery Clean. 
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Calculation of Fouling Rate at Average Temperature and Minimum Design Temperature 

Using data collected during Phase 2 of the pilot study as an example: 

 

First, calculate the observed rate of fouling: 

Clean membrane TMP at start of the phase = 5.6 psi 

TMP at the end of the phase = 9.0 psi 

Days of operation = 30 days 

Average water temperature over 30 days of operation = 19.4ºC 

�����Z�W ���� �V V�����U �  9.0 Y�� 3 5.6 Y��
30 W� �  

�����Z�W ���� �V V�����U � 0.11 Y�� W� ⁄ �� 19.4°% 

 

Next, temperature-correct the fouling rate using the minimum design temperature of 2ºC. 

V�����U ����)℃ � V�����U ����I_.2°1 ∗ ')℃'I_.2℃ 

V�����U ���� �� 2℃ � 0.11 Y��/W�  � ')℃'I_.2℃ 

V�����U ���� �� 2℃ � 0.18 Y��/W�  
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Appendix D – Analytical Procedures 
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Appendix E – Sample Tracking Sheet 
 

 
 
Figure F.1: Sample Tracking Sheet
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Appendix F – External and Internal Lab 
Results 

 
 



SP1a - Source 1 

Turbidity (Internal)

SP1a - Source 1 

Alkalinity (Internal)

SP1a - Source 1 

Color (Internal)

SP1a - Source 1 

Color Average 

(Internal)

Daily Weekly Daily

12.9 0 131.0 120.0

1.0 0 64.0 65.7

9.2 #DIV/0! 92.7 92.8

208 0 207 73

Date Time Week Phase NTU mg/L TCU

03/01/23 4:45:00 PM Week 1 Opti

03/01/23 4:00:00 AM Week 1 Opti

03/01/23 8:30:00 AM Week 1 Opti

03/01/23 12:00:00 PM Week 1 Opti

03/01/23 8:00:00 PM Week 1 Opti

03/02/23 4:00:00 AM Week 1 Opti

03/02/23 8:00:00 AM Week 1 Opti

03/02/23 12:00:00 PM Week 1 Opti

03/02/23 4:30:00 PM Week 1 Opti

03/02/23 10:00:00 PM Week 1 Opti

03/03/23 4:30:00 AM Week 1 Opti

03/03/23 8:00:00 AM Week 1 Opti

03/03/23 12:00:00 PM Week 1 Opti

03/03/23 4:30:00 PM Week 1 Opti

03/03/23 10:00:00 PM Week 1 Opti

03/04/23 4:00:00 AM Week 1 Opti

03/04/23 12:00:00 PM Week 1 Opti

03/04/23 10:00:00 PM Week 1 Opti

03/05/23 4:00:00 AM Week 1 Opti

03/05/23 1:00:00 PM Week 1 Opti

03/05/23 10:00:00 PM Week 1 Opti

03/06/23 4:00:00 AM Week 2 Opti

03/06/23 8:30:00 AM Week 2 Opti 109.0

03/06/23 4:45:00 PM Week 2 Opti 6.6 109.0

03/07/23 4:30:00 AM Week 2 Opti

03/07/23 12:30:00 PM Week 2 Opti

03/08/23 2:30:00 PM Week 2 Opti

03/08/23 8:00:00 PM Week 2 Opti

03/08/23 10:15:00 PM Week 2 Opti

03/09/23 4:00:00 AM Week 2 Opti

03/09/23 12:30:00 PM Week 2 Opti 6.3 106.0 106.0

03/09/23 8:00:00 PM Week 2 Opti

03/10/23 4:00:00 AM Week 2 Opti

03/10/23 8:30:00 AM Week 2 Opti 6.2 105.0 103.0

03/10/23 1:00:00 PM Week 2 Opti 6.4 101.0

03/17/23 12:30:00 PM Week 3 Opti 6.8 97.0

03/17/23 8:00:00 PM Week 3 Opti 6.1 99.0 98.0

03/18/23 5:00:00 AM Week 3 Opti 6.7 99.0

03/18/23 12:00:00 PM Week 3 Opti 6.9 104.0 101.3

03/18/23 8:00:00 PM Week 3 Opti 6.6 101.0

03/19/23 4:00:00 AM Week 3 Opti 6.8 103.0

03/19/23 12:00:00 PM Week 3 Opti 6.6 100.0 102.3

03/19/23 8:00:00 PM Week 3 Opti 7.1 104.0

03/20/23 4:00:00 AM Week 4 Opti 7.6 110.0

03/20/23 12:30:00 PM Week 4 Opti 7.4 97.0 99.0

03/20/23 9:00:00 PM Week 4 Opti 7.1 90.0

03/21/23 5:00:00 AM Week 4 Opti 7.5 111.0

03/21/23 1:00:00 PM Week 4 Opti 7.0 97.0 102.3

03/21/23 8:00:00 PM Week 4 Opti 6.8 99.0

03/22/23 4:00:00 AM Week 4 Opti 6.9 108.0

03/22/23 1:00:00 PM Week 4 Opti 7.1 97.0 101.3

03/22/23 8:00:00 PM Week 4 Opti 7.3 99.0

03/23/23 4:00:00 AM Week 4 Opti 6.8 92.0

03/23/23 12:00:00 PM Week 4 Opti 6.4 99.0 95.3

03/23/23 8:00:00 PM Week 4 Opti 6.3 95.0

COUNT

SP1a_Pilot Source 1 (PAC/Caustic)

Frequency

MAX

MIN

AVG



03/24/23 4:00:00 AM Week 4 Opti 6.3 97.0 97.0

03/25/23 4:00:00 AM Week 4 Opti 7.7 91.0

03/25/23 1:00:00 PM Week 4 Opti 6.6 97.0 96.0

03/25/23 8:00:00 PM Week 4 Opti 7.1 100.0

03/26/23 4:00:00 AM Week 5 Opti 6.4 92.0

03/26/23 1:30:00 PM Week 5 Opti 6.5 98.0 94.7

03/26/23 8:00:00 PM Week 5 Opti 6.3 94.0

03/27/23 4:00:00 AM Week 5 Opti 6.0 93.0

03/27/23 1:30:00 PM Week 5 Opti 6.7 94.0 95.0

03/27/23 10:15:00 PM Week 5 Opti 6.0 98.0

03/28/23 4:00:00 AM Week 5 Opti 6.4 87.0

03/28/23 12:00:00 PM Week 5 Opti 6.0 90.0 89.0

03/28/23 8:00:00 PM Week 5 Opti 6.2 90.0

03/29/23 4:00:00 AM Week 5 Opti 6.1 89.0

03/29/23 12:00:00 PM Week 5 Opti 5.7 88.0 87.7

03/29/23 8:00:00 PM Week 5 Opti 5.6 86.0

03/30/23 4:00:00 AM Week 6 Opti 5.5 85.0

03/30/23 12:00:00 PM Week 6 Opti 5.7 89.0 88.3

03/30/23 8:00:00 PM Week 6 Opti 5.75 91

03/31/23 4:00:00 AM Week 6 Opti 6.10 90

03/31/23 12:00:00 PM Week 6 Opti 5.89 99 96

03/31/23 8:00:00 PM Week 6 Opti 3.51 98

04/01/23 4:00:00 AM Week 6 Opti 8.88 90

04/01/23 12:00:00 PM Week 6 Opti 8.78 97 102

04/01/23 8:00:00 PM Week 6 Opti 8.89 119

04/02/23 4:00:00 AM Week 7 Opti 8.89 106

04/02/23 1:00:00 PM Week 7 Opti 8.79 104 104

04/02/23 8:00:00 PM Week 7 Opti 8.99 102

04/03/23 4:00:00 AM Week 7 Phase 1 8.65 95

04/03/23 12:00:00 PM Week 7 Phase 1 9.03 99 101

04/03/23 8:00:00 PM Week 7 Phase 1 12.00 110

04/04/23 4:00:00 AM Week 7 Phase 1 11.40 114

04/04/23 12:00:00 PM Week 7 Phase 1 111

04/04/23 8:00:00 PM Week 7 Phase 1 10.90 107

04/05/23 4:00:00 AM Week 7 Phase 1 10.80 111

04/05/23 12:00:00 PM Week 7 Phase 1 10.50 98 102

04/05/23 8:00:00 PM Week 7 Phase 1 10.70 96

04/06/23 4:00:00 AM Week 7 Phase 1 11.10 110

04/06/23 1:00:00 PM Week 7 Phase 1 11.00 109 106

04/06/23 8:00:00 PM Week 7 Phase 1 11.00 98

04/07/23 4:00:00 AM Week 7 Phase 1 10.50 107

04/07/23 12:00:00 PM Week 7 Phase 1 10.20 106 105

04/07/23 8:00:00 PM Week 7 Phase 1 10.90 103

04/08/23 4:00:00 AM Week 7 Phase 1 10.40 111

04/08/23 12:00:00 PM Week 7 Phase 1 10.40 99 97

04/08/23 8:00:00 PM Week 7 Phase 1 10.50 82

04/09/23 4:00:00 AM Week 8 Phase 1 10.50 102

04/09/23 12:00:00 PM Week 8 Phase 1 10.40 111 112

04/09/23 8:00:00 PM Week 8 Phase 1 10.20 123

04/10/23 4:00:00 AM Week 8 Phase 1 10.80 121

04/10/23 1:00:00 PM Week 8 Phase 1 10.00 131 120

04/10/23 8:00:00 PM Week 8 Phase 1 10.30 108

04/11/23 4:00:00 AM Week 8 Phase 1 10.90 108

04/11/23 12:00:00 PM Week 8 Phase 1 11.10 103 102

04/11/23 8:00:00 PM Week 8 Phase 1 11.30 95

04/12/23 4:00:00 AM Week 8 Phase 1 11.10 104

04/12/23 12:00:00 PM Week 8 Phase 1 10.70 105 107

04/12/23 8:00:00 PM Week 8 Phase 1 10.70 111

04/13/23 4:00:00 AM Week 8 Phase 1 11.50 93

04/13/23 12:00:00 PM Week 8 Phase 1 10.70 103 97

04/13/23 8:00:00 PM Week 8 Phase 1 11.00 94

04/14/23 4:00:00 AM Week 8 Phase 1 11.60 108

04/14/23 12:00:00 PM Week 8 Phase 1 10.50 118 105

04/14/23 8:00:00 PM Week 8 Phase 1 11.10 88

04/15/23 4:00:00 AM Week 8 Phase 1 11.00 102

04/15/23 12:00:00 PM Week 8 Phase 1 10.70 110 106

04/15/23 8:00:00 PM Week 8 Phase 1 11.00 105



04/16/23 4:00:00 AM Week 8 Phase 1 11.10 95

04/16/23 12:00:00 PM Week 8 Phase 1 10.60 95 93

04/16/23 8:00:00 PM Week 8 Phase 1 10.10 88

04/17/23 4:00:00 AM Week 9 Phase 1 10.30 95

04/17/23 12:00:00 PM Week 9 Phase 1 10.40 99 93

04/17/23 8:00:00 PM Week 9 Phase 1 10.30 86

04/18/23 4:00:00 AM Week 9 Phase 1 10.60 101

04/18/23 12:00:00 PM Week 9 Phase 1 10.40 117 104

04/18/23 8:00:00 PM Week 9 Phase 1 10.50 94

04/19/23 4:00:00 AM Week 9 Phase 1 10.40 106

04/19/23 12:00:00 PM Week 9 Phase 1 10.20 94 96

04/19/23 8:00:00 PM Week 9 Phase 1 10.30 88

04/20/23 4:00:00 AM Week 9 Phase 1 10.60 87

04/20/23 12:00:00 PM Week 9 Phase 1 10.10 108 101

04/20/23 8:00:00 PM Week 9 Phase 1 10.40 108

04/21/23 4:00:00 AM Week 9 Phase 1 10.30 98

04/21/23 12:00:00 PM Week 9 Phase 1 10.40 96 98

04/21/23 8:00:00 PM Week 9 Phase 1 10.10 101

04/22/23 4:00:00 AM Week 9 Phase 1 12.90 96

04/22/23 12:00:00 PM Week 9 Phase 1 10.60 106 98

04/22/23 8:00:00 PM Week 9 Phase 1 10.60 93

04/23/23 4:00:00 AM Week 10 Phase 1 11.30 93

04/23/23 12:00:00 PM Week 10 Phase 1 10.60 89 89

04/23/23 8:00:00 PM Week 10 Phase 1 10.50 84

04/24/23 4:00:00 AM Week 10 Phase 1 10.30 96

04/24/23 10:00:00 AM Week 10 Phase 1

04/24/23 1:00:00 PM Week 10 Phase 1 10.50 110 95

04/24/23 8:00:00 PM Week 10 Phase 1 10.60 79

04/25/23 4:00:00 AM Week 10 Phase 1 10.50 90

04/25/23 12:00:00 PM Week 10 Phase 1 10.80 98 94

04/25/23 8:00:00 PM Week 10 Phase 1 10.10 93

04/26/23 4:00:00 AM Week 10 Phase 1 10.40 83

04/26/23 12:00:00 PM Week 10 Phase 1 10.30 91 91

04/26/23 8:00:00 PM Week 10 Phase 1 10.40 98

04/27/23 4:00:00 AM Week 10 Phase 1 10.90 103

04/27/23 12:00:00 PM Week 10 Phase 1 11.00 101 101

04/27/23 8:00:00 PM Week 10 Phase 1 10.60 99

04/28/23 4:00:00 AM Week 11 Phase 1 11.10 98

04/28/23 12:00:00 PM Week 11 Phase 1 10.60 94 97

04/28/23 8:00:00 PM Week 11 Phase 1 10.50 98

04/29/23 4:00:00 AM Week 11 Phase 1 10.60 97

04/29/23 12:00:00 PM Week 11 Phase 1 11.70 96 98

04/29/23 8:00:00 PM Week 11 Phase 1 10.80 100

04/30/23 4:00:00 AM Week 12 Phase 1 10.90 95

04/30/23 12:00:00 PM Week 12 Phase 1 11.20 85 94

04/30/23 8:00:00 PM Week 12 Phase 1 11.60 101

05/01/23 4:00:00 AM Week 12 Phase 1 11.00 89

05/01/23 12:00:00 PM Week 12 Phase 1 11.00 87 92

05/01/23 8:00:00 PM Week 12 Phase 1 11.30 99

05/02/23 4:00:00 AM Week 12 Phase 1 11.10 72

05/02/23 12:00:00 PM Week 12 Phase 1 11.50 101 92

05/02/23 8:00:00 PM Week 12 Phase 1 11.50 103

05/03/23 4:00:00 AM Week 12 Phase 1 11.20 100

05/03/23 12:00:00 PM Week 12 Phase 1 11.00 90 94

05/03/23 8:00:00 PM Week 12 Phase 1 11.10 92

05/04/23 4:00:00 AM Week 12 Phase 1 11.20 102

05/04/23 12:00:00 PM Week 12 Phase 1 1.02 85 89

05/04/23 8:00:00 PM Week 12 Phase 1 10.30 80

05/05/23 4:00:00 AM Week 12 Phase 1 10.50 88

05/05/23 12:00:00 PM Week 12 Phase 1 9.15 89 90

05/05/23 8:00:00 PM Week 12 Phase 1 9.51 92

05/06/23 4:00:00 AM Week 12 Phase 1 9.77 91

05/06/23 12:00:00 PM Week 12 Phase 1 10.10 94 90

05/06/23 8:00:00 PM Week 12 Phase 1 10.80 86

05/07/23 4:00:00 AM Week 13 Phase 1 9.83 83

05/07/23 12:00:00 PM Week 13 Phase 1 11.50 87 90

05/07/23 8:00:00 PM Week 13 Phase 1 9.83 99



05/08/23 4:00:00 AM Week 13 Phase 1 10.10 87

05/08/23 12:00:00 PM Week 13 Phase 1 9.34 90 89

05/08/23 8:00:00 PM Week 13 Phase 1 10.10 90

05/09/23 4:00:00 AM Week 13 Phase 1.5 10.50 72

05/09/23 12:00:00 PM Week 13 Phase 1.5 10.10 85 86

05/09/23 8:00:00 PM Week 13 Phase 1.5 10.30 100

05/10/23 4:00:00 AM Week 13 Phase 1.5 9.76 74

05/10/23 12:00:00 PM Week 13 Phase 1.5 10.10 84 85

05/10/23 8:00:00 PM Week 13 Phase 1.5 9.88 97

05/11/23 4:00:00 AM Week 13 Phase 1.5 9.71 87

05/11/23 12:00:00 PM Week 13 Phase 1.5 10.00 75 80

05/11/23 8:00:00 PM Week 13 Phase 1.5 9.40 78

05/12/23 4:00:00 AM Week 13 Phase 1.5 8.91 76

05/12/23 12:00:00 PM Week 13 Phase 1.5 9.17 77 77

05/12/23 8:00:00 PM Week 13 Phase 1.5 9.38 78

05/13/23 4:00:00 AM Week 13 Phase 1.5 10.10 77

05/13/23 12:00:00 PM Week 13 Phase 1.5 8.97 80 79

05/13/23 8:00:00 PM Week 13 Phase 1.5 9.13 79

05/14/23 4:00:00 AM Week 14 Phase 1.5 10.30 77

05/14/23 12:00:00 PM Week 14 Phase 1.5 9.13 77 79

05/14/23 8:00:00 PM Week 14 Phase 1.5 8.82 83

05/15/23 4:00:00 AM Week 14 Phase 1.5 8.48 77

05/15/23 12:00:00 PM Week 14 Phase 1.5 8.93 80 78

05/15/23 8:00:00 PM Week 14 Phase 1.5 8.62 78

05/16/23 4:00:00 AM Week 14 Phase 1.5 8.47 84

05/16/23 12:00:00 PM Week 14 Phase 1.5 8.54 76 77

05/16/23 8:00:00 PM Week 14 Phase 1.5 8.24 71

05/17/23 4:00:00 AM Week 14 Phase 1.5 10.30 72

05/17/23 12:00:00 PM Week 14 Phase 1.5 8.42 69 74

05/17/23 8:00:00 PM Week 14 Phase 1.5 9.31 81

05/18/23 4:00:00 AM Week 14 Phase 1.5 7.8 66

05/18/23 12:00:00 PM Week 14 Phase 1.5 8.3 70 70

05/18/23 8:00:00 PM Week 14 Phase 1.5 8.1 75

05/19/23 4:00:00 AM Week 14 Phase 1.5 8.6 72

05/19/23 12:00:00 PM Week 14 Phase 1.5 8.3 79 73

05/19/23 8:00:00 PM Week 14 Phase 1.5 8.5 68

05/20/23 4:00:00 AM Week 14 Phase 1.5 9.7 69

05/20/23 12:00:00 PM Week 14 Phase 1.5 8.8 77 73

05/20/23 8:00:00 PM Week 14 Phase 1.5 9.4 73

05/21/23 4:00:00 AM Week 15 Phase 1.5 8.3 70

05/21/23 12:00:00 PM Week 15 Phase 1.5 8.4 73

05/21/23 8:00:00 PM Week 15 Phase 1.5 9.3 75

05/22/23 4:00:00 AM Week 15 Phase 1.5 8.6 71

05/22/23 12:00:00 PM Week 15 Phase 1.5 7.9 68 70

05/22/23 8:00:00 PM Week 15 Phase 1.5 7.1 70

05/23/23 4:00:00 AM Week 15 Phase 1.5 8.9 66

05/23/23 12:00:00 PM Week 15 Phase 1.5 7.6 67 66

05/23/23 8:00:00 PM Week 15 Phase 1.5 7.9 66

05/24/23 4:00:00 AM Week 15 Phase 1.5 7.3 69

05/24/23 12:00:00 PM Week 15 Phase 1.5 7.0 64 66

05/24/23 8:00:00 PM Week 15 Phase 1.5 7.6 64

05/25/23 4:00:00 AM Week 15 Phase 2.0 7.3 69 69

05/25/23 8:00:00 PM Week 15 Phase 2.0



Rainfall
SP1b - Raw Water 

Turbidity (Internal)

SP1b - Raw Water 

Alkalinity (Internal)

SP1b - Raw Water 

Color (Internal)

SP1b - Raw Water 

Color Average 

(Internal)

SP1b - Raw Water 

TSS (Internal)

SP1b - Raw Water 

Total Aluminum 

(External)

SP1b - Raw Water 

Total Aluminum 

(Internal)

SP1b - Raw Water 

Total Iron (Internal)

SP1b - Raw Water 

Total Manganese 

(Internal)

SP1b - Raw Water 

TOC (External)

SP1b - Raw Water 

DOC (External)

SP1b - Raw Water 

UV254 (Internal)

Daily Daily Weekly Daily Daily - Daily or 2/wk Daily or 2/wk Daily or 2/wk Weekly Weekly Daily

0.00 23.7 0 73.0 69.5 20.40 0.35 0.000 141.000 0.013 13.90 15.00 77.400

0.00 1.5 0 6.0 6.0 2.40 0.16 0.000 0.029 0.001 4.86 3.05 24.300

#DIV/0! 2.7 #DIV/0! 51.3 50.6 5.85 0.27 #DIV/0! 43.158 0.006 11.62 11.54 39.892

0 108 0 108 37 8 12 0 9 9 13 13 13

Date Time Week Phase in NTU mg/L TCU mg/L mg/L mg/L mg/L mg/L mg/L mg/L (cm
-1

)

03/01/23 4:45:00 PM Week 1 Opti

03/01/23 4:00:00 AM Week 1 Opti

03/01/23 8:30:00 AM Week 1 Opti

03/01/23 12:00:00 PM Week 1 Opti

03/01/23 8:00:00 PM Week 1 Opti

03/02/23 4:00:00 AM Week 1 Opti

03/02/23 8:00:00 AM Week 1 Opti

03/02/23 12:00:00 PM Week 1 Opti

03/02/23 4:30:00 PM Week 1 Opti

03/02/23 10:00:00 PM Week 1 Opti

03/03/23 4:30:00 AM Week 1 Opti

03/03/23 8:00:00 AM Week 1 Opti

03/03/23 12:00:00 PM Week 1 Opti

03/03/23 4:30:00 PM Week 1 Opti

03/03/23 10:00:00 PM Week 1 Opti

03/04/23 4:00:00 AM Week 1 Opti

03/04/23 12:00:00 PM Week 1 Opti

03/04/23 10:00:00 PM Week 1 Opti

03/05/23 4:00:00 AM Week 1 Opti

03/05/23 1:00:00 PM Week 1 Opti

03/05/23 10:00:00 PM Week 1 Opti

03/06/23 4:00:00 AM Week 2 Opti

03/06/23 8:30:00 AM Week 2 Opti

03/06/23 4:45:00 PM Week 2 Opti

03/07/23 4:30:00 AM Week 2 Opti

03/07/23 12:30:00 PM Week 2 Opti 0.16 0.029 0.001 4.86 3.05 77.400

03/08/23 2:30:00 PM Week 2 Opti

03/08/23 8:00:00 PM Week 2 Opti

03/08/23 10:15:00 PM Week 2 Opti

03/09/23 4:00:00 AM Week 2 Opti

03/09/23 12:30:00 PM Week 2 Opti

03/09/23 8:00:00 PM Week 2 Opti

03/10/23 4:00:00 AM Week 2 Opti

03/10/23 8:30:00 AM Week 2 Opti

03/10/23 1:00:00 PM Week 2 Opti

03/17/23 12:30:00 PM Week 3 Opti

03/17/23 8:00:00 PM Week 3 Opti

03/18/23 5:00:00 AM Week 3 Opti

03/18/23 12:00:00 PM Week 3 Opti

03/18/23 8:00:00 PM Week 3 Opti

03/19/23 4:00:00 AM Week 3 Opti

03/19/23 12:00:00 PM Week 3 Opti

03/19/23 8:00:00 PM Week 3 Opti

03/20/23 4:00:00 AM Week 4 Opti

03/20/23 12:30:00 PM Week 4 Opti

03/20/23 9:00:00 PM Week 4 Opti

03/21/23 5:00:00 AM Week 4 Opti

03/21/23 1:00:00 PM Week 4 Opti

03/21/23 8:00:00 PM Week 4 Opti

03/22/23 4:00:00 AM Week 4 Opti

03/22/23 1:00:00 PM Week 4 Opti 0.26 0.095 0.004 13.9 14.9 24.300

03/22/23 8:00:00 PM Week 4 Opti

03/23/23 4:00:00 AM Week 4 Opti

03/23/23 12:00:00 PM Week 4 Opti

03/23/23 8:00:00 PM Week 4 Opti

03/24/23 4:00:00 AM Week 4 Opti

03/25/23 4:00:00 AM Week 4 Opti

03/25/23 1:00:00 PM Week 4 Opti

03/25/23 8:00:00 PM Week 4 Opti

03/26/23 4:00:00 AM Week 5 Opti

03/26/23 1:30:00 PM Week 5 Opti

03/26/23 8:00:00 PM Week 5 Opti

03/27/23 4:00:00 AM Week 5 Opti

03/27/23 1:30:00 PM Week 5 Opti

03/27/23 10:15:00 PM Week 5 Opti

03/28/23 4:00:00 AM Week 5 Opti

03/28/23 12:00:00 PM Week 5 Opti

03/28/23 8:00:00 PM Week 5 Opti

03/29/23 4:00:00 AM Week 5 Opti

03/29/23 12:00:00 PM Week 5 Opti 0.25 0.064 0.003 13.7 15 32.500

03/29/23 8:00:00 PM Week 5 Opti

03/30/23 4:00:00 AM Week 6 Opti

03/30/23 12:00:00 PM Week 6 Opti

03/30/23 8:00:00 PM Week 6 Opti

03/31/23 4:00:00 AM Week 6 Opti

03/31/23 12:00:00 PM Week 6 Opti 14.1 32.100

03/31/23 8:00:00 PM Week 6 Opti 0.28 13.4

04/01/23 4:00:00 AM Week 6 Opti

04/01/23 12:00:00 PM Week 6 Opti

04/01/23 8:00:00 PM Week 6 Opti

04/02/23 4:00:00 AM Week 7 Opti

04/02/23 1:00:00 PM Week 7 Opti

04/02/23 8:00:00 PM Week 7 Opti

04/03/23 4:00:00 AM Week 7 Phase 1

04/03/23 12:00:00 PM Week 7 Phase 1

04/03/23 8:00:00 PM Week 7 Phase 1

04/04/23 4:00:00 AM Week 7 Phase 1

04/04/23 12:00:00 PM Week 7 Phase 1

04/04/23 8:00:00 PM Week 7 Phase 1

04/05/23 4:00:00 AM Week 7 Phase 1

04/05/23 12:00:00 PM Week 7 Phase 1 0.23 0.054 0.003 12.2 12.1 38.900

04/05/23 8:00:00 PM Week 7 Phase 1

04/06/23 4:00:00 AM Week 7 Phase 1

04/06/23 1:00:00 PM Week 7 Phase 1

04/06/23 8:00:00 PM Week 7 Phase 1

04/07/23 4:00:00 AM Week 7 Phase 1

04/07/23 12:00:00 PM Week 7 Phase 1 0.23 11.8 12.9 36.400

04/07/23 8:00:00 PM Week 7 Phase 1

04/08/23 4:00:00 AM Week 7 Phase 1

04/08/23 12:00:00 PM Week 7 Phase 1

04/08/23 8:00:00 PM Week 7 Phase 1

04/09/23 4:00:00 AM Week 8 Phase 1

04/09/23 12:00:00 PM Week 8 Phase 1

04/09/23 8:00:00 PM Week 8 Phase 1

04/10/23 4:00:00 AM Week 8 Phase 1

04/10/23 1:00:00 PM Week 8 Phase 1

04/10/23 8:00:00 PM Week 8 Phase 1

04/11/23 4:00:00 AM Week 8 Phase 1

04/11/23 12:00:00 PM Week 8 Phase 1

04/11/23 8:00:00 PM Week 8 Phase 1

04/12/23 4:00:00 AM Week 8 Phase 1

04/12/23 12:00:00 PM Week 8 Phase 1 0.275 0.084 0.004 11.3 7.02 38.500

04/12/23 8:00:00 PM Week 8 Phase 1

04/13/23 4:00:00 AM Week 8 Phase 1

04/13/23 12:00:00 PM Week 8 Phase 1

04/13/23 8:00:00 PM Week 8 Phase 1

04/14/23 4:00:00 AM Week 8 Phase 1

04/14/23 12:00:00 PM Week 8 Phase 1 0.27 11.2 11.9 38.100

04/14/23 8:00:00 PM Week 8 Phase 1

04/15/23 4:00:00 AM Week 8 Phase 1

04/15/23 12:00:00 PM Week 8 Phase 1

04/15/23 8:00:00 PM Week 8 Phase 1

04/16/23 4:00:00 AM Week 8 Phase 1

04/16/23 12:00:00 PM Week 8 Phase 1

04/16/23 8:00:00 PM Week 8 Phase 1

04/17/23 4:00:00 AM Week 9 Phase 1

04/17/23 12:00:00 PM Week 9 Phase 1

04/17/23 8:00:00 PM Week 9 Phase 1

04/18/23 4:00:00 AM Week 9 Phase 1

04/18/23 12:00:00 PM Week 9 Phase 1 0.291 0.096 0.006 10.7 12 37.800

04/18/23 8:00:00 PM Week 9 Phase 1

04/19/23 4:00:00 AM Week 9 Phase 1

04/19/23 12:00:00 PM Week 9 Phase 1

04/19/23 8:00:00 PM Week 9 Phase 1

04/20/23 4:00:00 AM Week 9 Phase 1

04/20/23 12:00:00 PM Week 9 Phase 1

04/20/23 8:00:00 PM Week 9 Phase 1

04/21/23 4:00:00 AM Week 9 Phase 1

04/21/23 12:00:00 PM Week 9 Phase 1

04/21/23 8:00:00 PM Week 9 Phase 1

04/22/23 4:00:00 AM Week 9 Phase 1

04/22/23 12:00:00 PM Week 9 Phase 1

04/22/23 8:00:00 PM Week 9 Phase 1

04/23/23 4:00:00 AM Week 10 Phase 1

04/23/23 12:00:00 PM Week 10 Phase 1

04/23/23 8:00:00 PM Week 10 Phase 1

04/24/23 4:00:00 AM Week 10 Phase 1

COUNT

SP1b_Pilot Source 2 (Raw Water)

Frequency

MAX

MIN

AVG



04/24/23 10:00:00 AM Week 10 Phase 1

04/24/23 1:00:00 PM Week 10 Phase 1

04/24/23 8:00:00 PM Week 10 Phase 1

04/25/23 4:00:00 AM Week 10 Phase 1

04/25/23 12:00:00 PM Week 10 Phase 1

04/25/23 8:00:00 PM Week 10 Phase 1

04/26/23 4:00:00 AM Week 10 Phase 1

04/26/23 12:00:00 PM Week 10 Phase 1

04/26/23 8:00:00 PM Week 10 Phase 1

04/26/23 12:00:00 PM Week 10 Phase 1

04/26/23 8:00:00 PM Week 10 Phase 1

04/27/23 4:00:00 AM Week 10 Phase 1

04/27/23 12:00:00 PM Week 10 Phase 1 0.304 120.000 0.009 12.4 11 40.800

04/27/23 8:00:00 PM Week 10 Phase 1

04/28/23 4:00:00 AM Week 11 Phase 1

04/28/23 12:00:00 PM Week 11 Phase 1

04/28/23 8:00:00 PM Week 11 Phase 1

04/29/23 4:00:00 AM Week 11 Phase 1

04/29/23 12:00:00 PM Week 11 Phase 1

04/29/23 8:00:00 PM Week 11 Phase 1

04/30/23 4:00:00 AM Week 12 Phase 1

04/30/23 12:00:00 PM Week 12 Phase 1

04/30/23 8:00:00 PM Week 12 Phase 1

05/01/23 4:00:00 AM Week 12 Phase 1

05/01/23 12:00:00 PM Week 12 Phase 1

05/01/23 8:00:00 PM Week 12 Phase 1

05/02/23 4:00:00 AM Week 12 Phase 1

05/02/23 12:00:00 PM Week 12 Phase 1

05/02/23 8:00:00 PM Week 12 Phase 1

05/03/23 4:00:00 AM Week 12 Phase 1

05/03/23 12:00:00 PM Week 12 Phase 1 0.348 127.000 0.011 11.2 12.4 41.600

05/03/23 8:00:00 PM Week 12 Phase 1

05/04/23 4:00:00 AM Week 12 Phase 1

05/04/23 12:00:00 PM Week 12 Phase 1

05/04/23 8:00:00 PM Week 12 Phase 1

05/05/23 4:00:00 AM Week 12 Phase 1

05/05/23 12:00:00 PM Week 12 Phase 1

05/05/23 8:00:00 PM Week 12 Phase 1

05/06/23 4:00:00 AM Week 12 Phase 1

05/06/23 12:00:00 PM Week 12 Phase 1

05/06/23 8:00:00 PM Week 12 Phase 1

05/07/23 4:00:00 AM Week 13 Phase 1

05/07/23 12:00:00 PM Week 13 Phase 1

05/07/23 8:00:00 PM Week 13 Phase 1

05/08/23 4:00:00 AM Week 13 Phase 1.5

05/08/23 12:00:00 PM Week 13 Phase 1.5

05/08/23 8:00:00 PM Week 13 Phase 1.5

05/09/23 4:00:00 AM Week 13 Phase 1.5

05/09/23 12:00:00 PM Week 13 Phase 1.5

05/09/23 8:00:00 PM Week 13 Phase 1.5

05/10/23 4:00:00 AM Week 13 Phase 1.5

05/10/23 12:00:00 PM Week 13 Phase 1.5

05/10/23 8:00:00 PM Week 13 Phase 1.5

05/11/23 4:00:00 AM Week 13 Phase 1.5

05/11/23 12:00:00 PM Week 13 Phase 1.5

05/11/23 8:00:00 PM Week 13 Phase 1.5

05/12/23 4:00:00 AM Week 13 Phase 1.5

05/12/23 12:00:00 PM Week 13 Phase 1.5 0.353 141.000 0.013 12.4 11.1 41.000

05/12/23 8:00:00 PM Week 13 Phase 1.5

05/13/23 4:00:00 AM Week 13 Phase 1.5

05/13/23 12:00:00 PM Week 13 Phase 1.5

05/13/23 8:00:00 PM Week 13 Phase 1.5

05/14/23 4:00:00 AM Week 14 Phase 1.5

05/14/23 12:00:00 PM Week 14 Phase 1.5

05/14/23 8:00:00 PM Week 14 Phase 1.5

05/15/23 4:00:00 AM Week 14 Phase 1.5

05/15/23 12:00:00 PM Week 14 Phase 1.5

05/15/23 8:00:00 PM Week 14 Phase 1.5

05/16/23 4:00:00 AM Week 14 Phase 1.5

05/16/23 12:00:00 PM Week 14 Phase 1.5

05/16/23 8:00:00 PM Week 14 Phase 1.5

05/17/23 4:00:00 AM Week 14 Phase 1.5 12 12.5 39.200

05/17/23 12:00:00 PM Week 14 Phase 1.5

05/17/23 8:00:00 PM Week 14 Phase 1.5

05/18/23 4:00:00 AM Week 14 Phase 1.5

05/18/23 12:00:00 PM Week 14 Phase 1.5

05/18/23 8:00:00 PM Week 14 Phase 1.5

05/19/23 4:00:00 AM Week 14 Phase 1.5

05/19/23 12:00:00 PM Week 14 Phase 1.5

05/19/23 8:00:00 PM Week 14 Phase 1.5

05/20/23 4:00:00 AM Week 14 Phase 1.5

05/20/23 12:00:00 PM Week 14 Phase 1.5

05/20/23 8:00:00 PM Week 14 Phase 1.5

05/21/23 4:00:00 AM Week 15 Phase 1.5

05/21/23 12:00:00 PM Week 15 Phase 1.5

05/21/23 8:00:00 PM Week 15 Phase 1.5

05/22/23 4:00:00 AM Week 15 Phase 1.5

05/22/23 12:00:00 PM Week 15 Phase 1.5

05/22/23 8:00:00 PM Week 15 Phase 1.5

05/23/23 4:00:00 AM Week 15 Phase 1.5

05/23/23 12:00:00 PM Week 15 Phase 1.5

05/23/23 8:00:00 PM Week 15 Phase 1.5

05/24/23 4:00:00 AM Week 15 Phase 1.5

05/24/23 12:00:00 PM Week 15 Phase 1.5

05/24/23 8:00:00 PM Week 15 Phase 1.5

05/25/23 8:00:00 PM Week 15 Phase 2.0 17.0 6.0 6.0 20.4

05/26/23 4:00:00 AM Week 15 Phase 2.0 13.9 7.0

05/26/23 12:00:00 PM Week 15 Phase 2.0 2.4 51.0 22.0 7

05/26/23 8:00:00 PM Week 15 Phase 2.0 23.7 8.0

05/27/23 4:00:00 AM Week 15 Phase 2.0 2.4 47.0

05/27/23 11:30:00 AM Week 15 Phase 2.0 2.0 51.0 49.7

05/27/23 8:00:00 PM Week 15 Phase 2.0 1.9 51.0

05/28/23 4:00:00 AM Week 16 Phase 2.0 2.6 47.0

05/28/23 12:00:00 PM Week 16 Phase 2.0 2.4 52.0 48.7

05/28/23 8:00:00 PM Week 16 Phase 2.0 2.9 47.0

05/29/23 4:00:00 AM Week 16 Phase 2.0 1.8 48.0

05/29/23 11:30:00 AM Week 16 Phase 2.0 2.8 51.0 48.3

05/29/23 8:00:00 PM Week 16 Phase 2.0 2.6 46.0

05/30/23 4:00:00 AM Week 16 Phase 2.0 1.8 49.0

05/30/23 12:15:00 PM Week 16 Phase 2.0 2.2 50.0 49.7 4.8

05/30/23 8:45:00 PM Week 16 Phase 2.0 2.8 50.0

05/31/23 4:00:00 AM Week 16 Phase 2.0 2.0 50.0

05/31/23 12:00:00 PM Week 16 Phase 2.0 2.2 51.0 49.0 2.6

05/31/23 8:00:00 PM Week 16 Phase 2.0 2.1 46.0

06/01/23 4:00:00 AM Week 16 Phase 2.0 1.8 46.0

06/01/23 12:00:00 PM Week 16 Phase 2.0 1.9 47.0 47.3 2.4

06/01/23 9:00:00 PM Week 16 Phase 2.0 1.8 49.0

06/02/23 4:00:00 AM Week 16 Phase 2.0 2.6 50.0

06/02/23 12:00:00 PM Week 16 Phase 2.0 2.1 47.0 48.7 3.6

06/02/23 8:00:00 PM Week 16 Phase 2.0 2.4 49.0

06/03/23 4:00:00 AM Week 16 Phase 2.0 1.8 47.0

06/03/23 12:30:00 PM Week 16 Phase 2.0 2.3 48.0 47.3

06/03/23 8:00:00 PM Week 16 Phase 2.0 2.4 47.0

06/04/23 4:00:00 AM Week 17 Phase 2.0 1.9 47.0

06/04/23 12:00:00 PM Week 17 Phase 2.0 2.0 49.0 47.3

06/04/23 8:00:00 PM Week 17 Phase 2.0 2.2 46.0

06/05/23 4:00:00 AM Week 17 Phase 2.0 1.8 44.0

06/05/23 12:00:00 PM Week 17 Phase 2.0 2.3 49.0 46.3 3.4

06/05/23 8:00:00 PM Week 17 Phase 2.0 2.5 46.0

06/06/23 4:00:00 AM Week 17 Phase 2.0 2.0 48.0

06/06/23 12:00:00 PM Week 17 Phase 2.0 2.2 46.0 47.3 2.6

06/06/23 8:00:00 PM Week 17 Phase 2.0 3.1 48.0

06/07/23 4:00:00 AM Week 17 Phase 2.0 1.9 47.0

06/07/23 12:00:00 PM Week 17 Phase 2.0 5.8 51.0 48.0

06/07/23 8:00:00 PM Week 17 Phase 2.0 2.3 46.0

06/08/23 4:00:00 AM Week 17 Phase 2.0 2.0 47.0

06/08/23 12:00:00 PM Week 17 Phase 2.0 2.3 47.0 46.3

06/08/23 8:00:00 PM Week 17 Phase 2.0 2.5 45.0

06/09/23 4:00:00 AM Week 17 Phase 2.0 3.9 45.0

06/09/23 12:00:00 PM Week 17 Phase 2.0 2.4 45.0 45.0

06/09/23 8:00:00 PM Week 17 Phase 2.0 2.4 45.0

06/10/23 4:00:00 AM Week 17 Phase 2.0 2.0 47.0

06/10/23 12:00:00 PM Week 17 Phase 2.0 2.3 46.0 47.0

06/10/23 8:00:00 PM Week 17 Phase 2.0 2.2 48.0

06/11/23 4:00:00 AM Week 18 Phase 2.0 2.2 47.0

06/11/23 12:00:00 PM Week 18 Phase 2.0 2.3 44.0 45.7

06/11/23 8:00:00 PM Week 18 Phase 2.0 2.2 46.0

06/12/23 4:00:00 AM Week 18 Phase 2.0 1.93 45.0

06/12/23 12:00:00 PM Week 18 Phase 2.0 1.86 41.0 43.3

06/12/23 8:00:00 PM Week 18 Phase 2.0 2.0 44.0

06/13/23 4:00:00 AM Week 18 Phase 2.0 1.8 43.0

06/13/23 12:00:00 PM Week 18 Phase 2.0 1.8 42.0 43.0

06/13/23 8:00:00 PM Week 18 Phase 2.0 2.3 44.0

06/14/23 4:00:00 AM Week 18 Phase 2.0 2.0 44.0

06/14/23 12:00:00 PM Week 18 Phase 2.0 2.0 44.0 44.3

06/14/23 8:00:00 PM Week 18 Phase 2.0 3.1 45.0

06/15/23 4:00:00 AM Week 18 Phase 2.0 1.7 45.0

06/15/23 12:00:00 PM Week 18 Phase 2.0 1.9 47.0 46.7



06/15/23 8:00:00 PM Week 18 Phase 2.0 2.8 48.0

06/16/23 4:00:00 AM Week 18 Phase 2.0 1.7 47.0

06/16/23 12:00:00 PM Week 18 Phase 2.0 1.5 46.0 48.7

06/16/23 8:00:00 PM Week 18 Phase 2.0 2.2 53.0

06/17/23 4:00:00 AM Week 18 Phase 2.0 2.0 48.0

06/17/23 12:00:00 PM Week 18 Phase 2.0 1.8 52.0 51.0

06/17/23 8:00:00 PM Week 18 Phase 2.0 2.0 53.0

06/18/23 4:00:00 AM Week 18 Phase 2.0 2.3 53.0

06/18/23 12:00:00 PM Week 18 Phase 2.0 3.5 53.0 53.3

06/18/23 8:00:00 PM Week 18 Phase 2.0 2.0 54.0

06/19/23 4:00:00 AM Week 19 Phase 2.0 2.35 58

06/19/23 12:00:00 PM Week 19 Phase 2.0 2.06 54 57

06/19/23 8:00:00 PM Week 19 Phase 2.0 2.05 59

06/20/23 4:00:00 AM Week 19 Phase 2.0 2.19 63

06/20/23 12:00:00 PM Week 19 Phase 2.0 1.83 56 59

06/20/23 8:00:00 PM Week 19 Phase 2.0 1.98 59

06/21/23 4:00:00 AM Week 19 Phase 2.0 2.27 61

06/21/23 12:00:00 PM Week 19 Phase 2.0 1.98 60 61

06/21/23 8:00:00 PM Week 19 Phase 2.0 2.11 61

06/22/23 4:00:00 AM Week 19 Phase 2.0 1.99 58

06/22/23 12:00:00 PM Week 19 Phase 2.0 1.69 58 58

06/22/23 8:00:00 PM Week 19 Phase 2.0 2.53 59

06/23/23 4:00:00 AM Week 19 Phase 2.0 1.89 58

06/23/23 12:00:00 PM Week 19 Phase 2.0 1.71 55 58

06/23/23 8:00:00 PM Week 19 Phase 2.0 2.01 60

06/24/23 4:00:00 AM Week 19 Phase 2.0 2.12 65

06/24/23 12:00:00 PM Week 19 Phase 2.0 2.61 64 65

06/24/23 8:00:00 PM Week 19 Phase 2.0 2.42 67

06/25/23 4:00:00 AM Week 20 Phase 2.0 3.54 65

06/25/23 12:00:00 PM Week 20 Phase 2.0 1.91 61 64

06/25/23 8:00:00 PM Week 20 Phase 2.0 2.01 66

06/26/23 4:00:00 AM Week 20 Phase 2.0 2.18 66

06/26/23 12:00:00 PM Week 20 Phase 2.0 3.07 61 63

06/26/23 8:00:00 PM Week 20 Phase 2.0 2.00 62

06/27/23 4:00:00 AM Week 20 Phase 2.0 1.88 65

06/27/23 12:00:00 PM Week 20 Phase 2.0 1.89 64 66

06/27/23 8:00:00 PM Week 20 Phase 2.0 1.78 68

06/28/23 4:00:00 AM Week 20 Phase 2.0 1.92 69

06/28/23 12:00:00 PM Week 20 Phase 2.0 1.82 67 68

06/28/23 8:00:00 PM Week 20 Phase 2.0 1.77 68

06/29/23 4:00:00 AM Week 20 Phase 2.0 1.96 66

06/29/23 12:00:00 PM Week 20 Phase 2.0 1.96 66 65

06/29/23 8:00:00 PM Week 20 Phase 2.0 3.23 64

06/30/23 4:00:00 AM Week 20 Phase 2.0 3.55 73

06/30/23 12:00:00 PM Week 20 Phase 2.0 1.57 66 69.5

06/30/23 8:00:00 PM Week 20 Phase 2.0



SP1c - Full-Scale 

Plant Alum Dose

SP1c - Full-Scale 

Plant Settled Water 

Alkalinity (Internal)

SP1c - Full-Scale 

Plant Settled Water 

Color (Internal)

SP1c - Full-Scale 

Plant Settled Water 

Color Average 

(Internal)

SP1c - Full-Scale 

Plant Settled Water 

TSS (External)

SP1c - Full-Scale 

Plant Settled Water 

Total Aluminum 

(External)

SP1c - Full-Scale 

Plant Settled Water 

Total Aluminum 

(Internal)

SP1c - Full-Scale 

Plant Settled Water 

Total Iron (Internal)

Daily Weekly Daily Daily - Daily or 2/wk Daily or 2/wk

0.00 20 8.0 7.3 0.00 0.00 0.159 0.000

0.00 10 2.0 4.0 0.00 0.00 0.083 0.000

#DIV/0! 12 5.4 5.4 #DIV/0! #DIV/0! 0.119 #DIV/0!

0 20 64 22 0 0 8 0

Date Time Week Phase mg/L (as product) mg/L TCU mg/L mg/L mg/L mg/L

03/02/23 8:00:00 AM Week 1 Opti 5.0

03/02/23 12:00:00 PM Week 1 Opti 6.0 5.3

03/02/23 4:30:00 PM Week 1 Opti 5.0

03/03/23 8:00:00 AM Week 1 Opti 6.0

03/03/23 12:00:00 PM Week 1 Opti 4.0 5.0

03/03/23 3:30:00 PM Week 1 Opti 4.0

03/03/23 10:00:00 PM Week 1 Opti 6.0

03/04/23 4:00:00 AM Week 1 Opti 6.0

03/04/23 12:00:00 PM Week 1 Opti 6.0 6.0

03/04/23 10:00:00 PM Week 1 Opti 6.0

03/05/23 4:00:00 AM Week 1 Opti 5.0

03/05/23 1:00:00 PM Week 1 Opti 5.0 5.0

03/05/23 10:00:00 PM Week 1 Opti 5.0

03/06/23 4:00:00 AM Week 1 Opti 6.0

03/06/23 8:30:00 AM Week 1 Opti 5.0 6.0

03/06/23 4:45:00 PM Week 1 Opti 7.0 0.083

03/07/23 4:30:00 AM Week 1 Opti 5.0

03/07/23 12:30:00 PM Week 1 Opti 15 5.0 5.0 0.095

03/08/23 4:00:00 PM Week 1 Opti

03/08/23 8:00:00 PM Week 1 Opti 5.0 5.0

03/09/23 4:00:00 AM Week 1 Opti 7.0

03/09/23 12:30:00 PM Week 2 Opti 11 6.0 6.0 0.091

03/09/23 10:00:00 PM Week 2 Opti 5.0

03/10/23 4:00:00 AM Week 2 Opti 5.0

03/10/23 8:30:00 AM Week 2 Opti 5.0

03/10/23 1:00:00 PM Week 2 Opti 4.0 5.3

03/10/23 8:45:00 PM Week 2 Opti 7.0

03/11/23 12:00:00 PM Week 2 Opti 6.0

03/11/23 8:00:00 PM Week 2 Opti 6.0 6.0

03/12/23 4:00:00 AM Week 2 Opti 5.0

03/12/23 12:00:00 PM Week 2 Opti 5.0

03/12/23 8:00:00 PM Week 2 Opti 5.0 5.0

03/12/23 4:00:00 AM Week 2 Opti 5.0

03/16/23 12:00:00 PM Week 2 Opti 20 5.0 0.121

03/16/23 8:00:00 PM Week 2 Opti 10 6.0 5.5

03/17/23 12:30:00 PM Week 3 Opti 4.0 0.140

03/17/23 8:00:00 PM Week 3 Opti 12 4.0 4.0

03/18/23 5:00:00 AM Week 3 Opti 12 8.0

03/18/23 12:00:00 PM Week 3 Opti 11 8.0 7.3

03/18/23 8:00:00 PM Week 3 Opti 10 6.0

03/19/23 4:00:00 AM Week 3 Opti 10 8.0

03/19/23 12:00:00 PM Week 3 Opti 12 4.0 6.0

03/19/23 8:00:00 PM Week 3 Opti 10 6.0

03/20/23 4:00:00 AM Week 4 Opti 11 7.0

03/20/23 12:30:00 PM Week 4 Opti 14 5.0 6.0 0.108

03/20/23 9:00:00 PM Week 4 Opti 11 6.0

03/21/23 5:00:00 AM Week 4 Opti 11 6.0

03/21/23 1:00:00 PM Week 4 Opti 5.0 5.0

03/21/23 8:00:00 PM Week 4 Opti 10 4.0

03/22/23 4:00:00 AM Week 4 Opti 12 5.0

03/22/23 1:00:00 PM Week 4 Opti 6.0 5.3 0.158

03/22/23 8:00:00 PM Week 4 Opti 5.0

03/23/23 4:00:00 AM Week 4 Opti 5.0

03/23/23 12:00:00 PM Week 4 Opti 10 4.0 4.7 0.159

03/23/23 8:00:00 PM Week 4 Opti 10 5.0

03/24/23 4:00:00 AM Week 4 Opti 11 4.0

03/24/23 12:00:00 PM Week 4 Opti 4.0 4.3

03/24/23 8:00:00 PM Week 4 Opti 5.0

03/25/23 4:00:00 AM Week 4 Opti 2.0

03/25/23 1:00:00 PM Week 4 Opti 5.0 4.3

03/25/23 8:00:00 PM Week 4 Opti 6.0

03/26/23 4:00:00 AM Week 5 Opti 7.0

03/26/23 1:30:00 PM Week 5 Opti 7.0 5.8

03/26/23 8:00:00 PM Week 5 Opti 4.0

03/27/23 4:00:00 AM Week 5 Opti 5.0

03/30/23 8:00:00 PM Week 6 Opti

COUNT

SP1c_Source 3 (Full-Scale Plant Settled Water)

Frequency

MAX

MIN

AVG



MRI Plate Settler 

Alum Dosage

MRI Plate Settler 

Polymer Dosage

SP2 - Pilot Plate 

Settler Effluent 

Turbidity (Internal)

SP2 - MRI Plate 

Settler Effluent 

Alkalinity (Internal)

SP2 - MRI Plate 

Settler Effluent Color 

(Internal)

SP2 - MRI Plate 

Settler Effluent Color 

Average (Internal)

SP2 - MRI Plate 

Settler Effluent TSS 

(Internal)

SP3 - MRI Plate 

Settler Total 

Hardness (as 

CaCO3) (Internal)

SP3 - MRI Plate 

Settler Total 

Hardness (as 

Calcium) (Internal)

SP2 - MRI Plate 

Settler Effluent Total 

Aluminum (External)

SP2 - MRI Plate 

Settler Effluent 

Dissolved Aluminum 

(Internal)

SP2 - MRI Plate 

Settler Effluent Total 

Aluminum (Internal)

SP2 - MRI Plate 

Settler Effluent Total 

Iron (External)

SP2 - MRI Plate 

Settler Effluent 

Dissolved Iron 

(External)

SP2 - MRI Plate 

Settler Effluent Total 

Manganese 

(External)

SP2 - MRI Plate 

Settler Effluent 

Dissolved 

Manganese 

(External)

SP2 - MRI Plate 

Settler Effluent TOC 

(External)

SP2 - MRI Plate 

Settler Effluent DOC 

(External)

SP2 - MRI Plate 

Settler Effluent 

UV254 (External)

Daily Daily Daily Weekly Daily Daily - - Daily or 2/wk Daily or 2/wk Daily or 2/wk Daily or 2/wk Daily or 2/wk Weekly Weekly Daily

210.00 0.66 18.80 34.00 95.00 66.33 3.80 143.00 86.00 0.97 0.800 2.00 0.03 0.03 13.60 0.01 5.37 5.75 86.40

0.00 0.00 0.49 6.00 3.00 3.33 2.00 125.00 75.00 0.47 0.020 0.05 0.03 0.03 0.98 0.00 0.27 3.87 70.40

132.05 0.45 1.14 15.23 7.68 7.63 3.02 133.31 79.46 0.66 0.136 0.35 0.03 0.03 2.88 0.00 4.46 4.76 81.54

342 342 348 13 347 116 9 13 13 11 68 7 12 11 12 10 13 13 13

Date Time Week Phase PPM PPM NTU mg/L TCU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L %T

03/01/23 4:45:00 PM Week 1 Opti 192.00 0.62 1.25 5.0

03/01/23 4:00:00 AM Week 1 Opti 192.00 0.62 1.13 8.0

03/01/23 8:30:00 AM Week 1 Opti 192.00 0.62 1.35 6.0 5.6

03/01/23 12:00:00 PM Week 1 Opti 192.00 0.62 1.28 4.0

03/01/23 8:00:00 PM Week 1 Opti 192.00 0.62 1.03 5.0

03/02/23 4:00:00 AM Week 1 Opti 192.00 0.62 1.14 7.0

03/02/23 8:00:00 AM Week 1 Opti 192.00 0.62 1.69 5.0

03/02/23 12:00:00 PM Week 1 Opti 192.00 0.62 1.24 6.0 6.0

03/02/23 4:30:00 PM Week 1 Opti 192.00 0.62 1.17 6.0

03/02/23 10:00:00 PM Week 1 Opti 192.00 0.62 0.995 6.0

03/03/23 4:30:00 AM Week 1 Opti 192.00 0.62 1.35 4.0

03/03/23 8:00:00 AM Week 1 Opti 192.00 0.62 1.42 6.0

03/03/23 12:00:00 PM Week 1 Opti 192.00 0.62 1.29 5.0 36.2

03/03/23 4:30:00 PM Week 1 Opti 192.00 0.62 7.85 72.0

03/03/23 10:00:00 PM Week 1 Opti 192.00 0.62 8.83 94.0

03/04/23 4:00:00 AM Week 1 Opti 192.00 0.62 8.99 92.0

03/04/23 12:00:00 PM Week 1 Opti 192.00 0.62 1.44 11.0 38.0

03/04/23 10:00:00 PM Week 1 Opti 192.00 0.62 0.77 11.0

03/05/23 4:00:00 AM Week 1 Opti 192.00 0.62 0.75 8.0

03/05/23 1:00:00 PM Week 1 Opti 153.00 0.53 0.89 6.0 6.7

03/05/23 10:00:00 PM Week 1 Opti 153.00 0.53 0.88 6.0

03/06/23 4:00:00 AM Week 2 Opti 153.00 0.53 0.85 7.0

03/06/23 8:30:00 AM Week 2 Opti 153.00 0.53 0.98 8.0 7.3

03/06/23 4:45:00 PM Week 2 Opti 153.00 0.53 1.16 7.0 0.067

03/07/23 4:30:00 AM Week 2 Opti 153.00 0.53 1.04 5.0 0.029 0.029 0.98 0.006 4.82 4.58 71.0

03/07/23 12:30:00 PM Week 2 Opti 153.00 0.53 1.45 4.0 4.5 0.102

03/08/23 2:30:00 PM Week 2 Opti 153.00 0.53

03/08/23 8:00:00 PM Week 2 Opti 153.00 0.53 5.61 91.0 49.5

03/08/23 10:15:00 PM Week 2 Opti 153.00 0.53 1.63 8.0

03/09/23 4:00:00 AM Week 2 Opti 153.00 0.53 1.47 6.0

03/09/23 12:30:00 PM Week 2 Opti 153.00 0.53 1.07 8.0 7.0 0.060

03/09/23 8:00:00 PM Week 2 Opti 153.00 0.53 1.31 7.0

03/10/23 4:00:00 AM Week 2 Opti 153.00 0.53 1.43 6.0

03/10/23 8:30:00 AM Week 2 Opti 153.00 0.53 1.81 5.0 5.7

03/10/23 1:00:00 PM Week 2 Opti 153.00 0.53 1.51 6.0

03/17/23 12:30:00 PM Week 3 Opti 140.00 0.40 1.98 6.0

03/17/23 8:00:00 PM Week 3 Opti 140.00 0.40 0.69 5.0 5.5

03/18/23 5:00:00 AM Week 3 Opti 140.00 0.40 0.83 7.0

03/18/23 12:00:00 PM Week 3 Opti 140.00 0.40 0.87 11.0 8.3

03/18/23 8:00:00 PM Week 3 Opti 140.00 0.40 0.71 7.0

03/19/23 4:00:00 AM Week 3 Opti 140.00 0.40 0.75 7.0

03/19/23 12:00:00 PM Week 3 Opti 140.00 0.40 1.03 6.0 6.3

03/19/23 8:00:00 PM Week 3 Opti 140.00 0.40 0.85 6.0

03/20/23 4:00:00 AM Week 4 Opti 140.00 0.40 0.92 9.0

03/20/23 12:30:00 PM Week 4 Opti 140.00 0.40 0.95 6.0 7.0 0.048

03/20/23 9:00:00 PM Week 4 Opti 140.00 0.40 0.75 6.0

03/21/23 5:00:00 AM Week 4 Opti 140.00 0.40 1.33 9.0

03/21/23 1:00:00 PM Week 4 Opti 140.00 0.40 1.15 6.0 6.3

03/21/23 8:00:00 PM Week 4 Opti 140.00 0.40 0.79 4.0

03/22/23 4:00:00 AM Week 4 Opti 140.00 0.40 0.94 5.0

03/22/23 1:00:00 PM Week 4 Opti 140.00 0.40 1.12 4.0 4.7 0.971 0.115 0.029 0.029 1.50 0.001 5.24 5.32 80.4

03/22/23 8:00:00 PM Week 4 Opti 140.00 0.40 1.02 5.0

03/23/23 4:00:00 AM Week 4 Opti 140.00 0.40 0.93 5.0

03/23/23 12:00:00 PM Week 4 Opti 155.00 0.40 1.11 6.0 5.3 0.078

03/23/23 8:00:00 PM Week 4 Opti 168.00 0.40 0.85 5.0

03/24/23 4:00:00 AM Week 4 Opti 168.00 0.40 0.94 6.0

03/24/23 12:00:00 PM Week 4 Opti 1.39 4.0 5.0

03/24/23 8:00:00 PM Week 4 Opti 0.87 5.0

03/25/23 4:00:00 AM Week 4 Opti 1.39 3.0

03/25/23 1:00:00 PM Week 4 Opti 1.33 4.0 3.7

03/25/23 8:00:00 PM Week 4 Opti 0.89 4.0

03/26/23 4:00:00 AM Week 5 Opti 0.96 5.0

03/26/23 1:30:00 PM Week 5 Opti 1.22 5.0 4.7

03/26/23 8:00:00 PM Week 5 Opti 0.84 4.0

03/27/23 4:00:00 AM Week 5 Opti 1.11 6.0

03/27/23 1:30:00 PM Week 5 Opti 154.00 0.35 1.1 5.0 5.3 0.233

03/27/23 10:15:00 PM Week 5 Opti 154.00 0.35 0.83 5.0

03/28/23 4:00:00 AM Week 5 Opti 154.00 0.35 0.95 4.0

03/28/23 12:00:00 PM Week 5 Opti 154.00 0.35 1.59 4.0 4.3

03/28/23 8:00:00 PM Week 5 Opti 132.00 0.35 0.72 5.0

03/29/23 4:00:00 AM Week 5 Opti 132.00 0.35 0.72 7.0

03/29/23 12:00:00 PM Week 5 Opti 132.00 0.35 0.96 6.0 5.7 0.675 0.109 0.029 0.029 1.90 5.27 4.99 81.9

03/29/23 8:00:00 PM Week 5 Opti 132.00 0.35 0.62 4.0

03/30/23 4:00:00 AM Week 6 Opti 125.00 0.36 0.91 9.0

03/30/23 12:00:00 PM Week 6 Opti 125.00 0.36 0.85 6.0 7.5 0.096

03/30/23 8:00:00 PM Week 6 Opti 125 0.36 0.58 5

03/31/23 4:00:00 AM Week 6 Opti 115 0.35 0.7 8 2.0

03/31/23 12:00:00 PM Week 6 Opti 115 0.35 0.79 11 8 0.558 0.084 0.029 0.029 1.70 0.002 5.37 5.75 79.9

03/31/23 8:00:00 PM Week 6 Opti 115 0.35 0.58 5

04/01/23 4:00:00 AM Week 6 Opti 105 0.38 0.66 6

04/01/23 12:00:00 PM Week 6 Opti 105 0.38 1.06 5 6

04/01/23 8:00:00 PM Week 6 Opti 105 0.38 0.6 6

04/02/23 4:00:00 AM Week 7 Opti 113 0.38 0.58 8

04/02/23 1:00:00 PM Week 7 Opti 113 0.38 1.06 7 9

04/02/23 8:00:00 PM Week 7 Opti 113 0.38 0.83 11

04/03/23 4:00:00 AM Week 7 Phase 1 88 0.40 1.32 11

04/03/23 12:00:00 PM Week 7 Phase 1 88 0.40 5.24 29 16 0.076

04/03/23 8:00:00 PM Week 7 Phase 1 88 0.40 0.67 7

04/04/23 4:00:00 AM Week 7 Phase 1 0 0.35 10.2 95

04/04/23 12:00:00 PM Week 7 Phase 1 0 0.35 9.67 88 66

04/04/23 8:00:00 PM Week 7 Phase 1 0 0.35 2.89 16

04/05/23 4:00:00 AM Week 7 Phase 1 64 0.35 2.45 14

04/05/23 12:00:00 PM Week 7 Phase 1 64 0.35 0.92 19 5 8 127 77 0.553 0.066 0.029 0.029 1.900 0.002 5.00 4.890 86.4

04/05/23 8:00:00 PM Week 7 Phase 1 64 0.35 0.54 4

04/06/23 4:00:00 AM Week 7 Phase 1 132 0.38 0.66 7

04/06/23 1:00:00 PM Week 7 Phase 1 132 0.38 0.97 5 5 0.059

04/06/23 8:00:00 PM Week 7 Phase 1 132 0.38 2.15 4

04/07/23 4:00:00 AM Week 7 Phase 1 210 0.41 0.82 6

04/07/23 12:00:00 PM Week 7 Phase 1 210 0.41 0.72 7 7 0.665 0.048 0.029 2.100 4.410 4.220 86.3

04/07/23 8:00:00 PM Week 7 Phase 1 210 0.41 0.64 9

04/08/23 4:00:00 AM Week 7 Phase 1 103 0.38 1.17 9

04/08/23 12:00:00 PM Week 7 Phase 1 103 0.38 0.87 4 6

04/08/23 8:00:00 PM Week 7 Phase 1 103 0.38 0.57 4

04/09/23 4:00:00 AM Week 8 Phase 1 126 0.37 0.99 5

04/09/23 12:00:00 PM Week 8 Phase 1 126 0.37 0.75 6 5

04/09/23 8:00:00 PM Week 8 Phase 1 126 0.37 1.14 5

04/10/23 4:00:00 AM Week 8 Phase 1 116 0.37 0.62 7

04/10/23 1:00:00 PM Week 8 Phase 1 116 0.37 0.91 6 6 0.057

04/10/23 8:00:00 PM Week 8 Phase 1 116 0.37 0.9 6

04/11/23 4:00:00 AM Week 8 Phase 1 151 0.36 0.82 4

04/11/23 12:00:00 PM Week 8 Phase 1 151 0.36 0.89 4 4 0.104

04/11/23 8:00:00 PM Week 8 Phase 1 151 0.36 0.85 4

04/12/23 4:00:00 AM Week 8 Phase 1 134 0.42 0.98 4

04/12/23 12:00:00 PM Week 8 Phase 1 134 0.42 0.9 15 4 4 131 81 0.658 0.137 0.029 0.029 2.700 0.003 4.390 3.870 84.9

04/12/23 8:00:00 PM Week 8 Phase 1 134 0.42 0.78 5

04/13/23 4:00:00 AM Week 8 Phase 1 147 0.36 0.68 4

04/13/23 12:00:00 PM Week 8 Phase 1 147 0.36 1.01 3 3 0.292

04/13/23 8:00:00 PM Week 8 Phase 1 147 0.36 0.78 3

04/14/23 4:00:00 AM Week 8 Phase 1 147 0.40 0.83 5

04/14/23 12:00:00 PM Week 8 Phase 1 149 0.40 0.86 5 5 0.903 0.292 0.029 2.700 3.900 3.940 86.4

04/14/23 8:00:00 PM Week 8 Phase 1 149 0.40 0.75 4

04/15/23 4:00:00 AM Week 8 Phase 1 149 0.40 0.91 3

04/15/23 12:00:00 PM Week 8 Phase 1 110 0.47 0.94 4 4 0.298

04/15/23 8:00:00 PM Week 8 Phase 1 110 0.47 0.51 5

04/16/23 4:00:00 AM Week 9 Phase 1 110 0.47 0.51 5

04/16/23 12:00:00 PM Week 9 Phase 1 132 0.42 0.8 5 5 0.053

04/16/23 8:00:00 PM Week 9 Phase 1 132 0.42 0.53 5

04/17/23 4:00:00 AM Week 9 Phase 1 132 0.42 0.78 5

04/17/23 12:00:00 PM Week 9 Phase 1 120 0.38 0.69 4 4 0.046

04/17/23 8:00:00 PM Week 9 Phase 1 120 0.38 0.5 4

04/18/23 4:00:00 AM Week 9 Phase 1 120 0.38 0.55 6

04/18/23 12:00:00 PM Week 9 Phase 1 124 0.38 0.76 4 5 0.591 0.103 0.029 0.029 1.900 0.002 4.320 4.170 83.4

04/18/23 8:00:00 PM Week 9 Phase 1 124 0.38 0.59 5

04/19/23 4:00:00 AM Week 9 Phase 1 124 0.38 0.64 7

04/19/23 12:00:00 PM Week 9 Phase 1 144 0.38 0.77 13 4 5 128 78 0.113

04/19/23 8:00:00 PM Week 9 Phase 1 144 0.38 0.7 5

04/20/23 4:00:00 AM Week 9 Phase 1 144 0.38 0.81 5

04/20/23 12:00:00 PM Week 9 Phase 1 147 0.35 0.91 5 5 0.138

04/20/23 8:00:00 PM Week 9 Phase 1 147 0.35 0.68 5

04/21/23 4:00:00 AM Week 9 Phase 1 147 0.45 0.76 5

04/21/23 12:00:00 PM Week 9 Phase 1 135 0.40 0.68 4 4 0.068

04/21/23 8:00:00 PM Week 9 Phase 1 135 0.40 1.11 4

04/22/23 4:00:00 AM Week 9 Phase 1 135 0.40 18.8 6

04/22/23 12:00:00 PM Week 9 Phase 1 135 0.37 0.88 4 4 0.148

04/22/23 8:00:00 PM Week 9 Phase 1 135 0.37 0.86 3

04/23/23 4:00:00 AM Week 10 Phase 1 135 0.37 0.98 4

04/23/23 12:00:00 PM Week 10 Phase 1 141 0.42 1.44 4 4 0.111

04/23/23 8:00:00 PM Week 10 Phase 1 141 0.42 0.68 3

04/24/23 4:00:00 AM Week 10 Phase 1 141 0.42 0.95 5

04/24/23 10:00:00 AM Week 10 Phase 1 141 0.42 0.79 5

04/24/23 1:00:00 PM Week 10 Phase 1 141 0.42 1.2 5 0.090

04/24/23 8:00:00 PM Week 10 Phase 1 141 0.42 0.56 6

04/25/23 4:00:00 AM Week 10 Phase 1 141 0.42 0.69 5

04/25/23 12:00:00 PM Week 10 Phase 1 130 0.35 1.18 6 6 0.121

04/25/23 8:00:00 PM Week 10 Phase 1 130 0.35

04/26/23 4:00:00 AM Week 10 Phase 1 112 0.37 0.83 5

04/26/23 12:00:00 PM Week 10 Phase 1 112 0.37 1.03 13 4 5 132 80 0.075

04/26/23 8:00:00 PM Week 10 Phase 1 127 0.36 0.64 6

04/27/23 4:00:00 AM Week 10 Phase 1 127 0.36 0.72 4

04/27/23 12:00:00 PM Week 10 Phase 1 106 0.30 1.02 4 5 0.539 0.036 0.029 0.029 2.000 0.002 4.48000 4.800 83.9

04/27/23 8:00:00 PM Week 10 Phase 1 106 0.29 0.74 6

04/28/23 4:00:00 AM Week 11 Phase 1 106 0.29 1.56 7

04/28/23 12:00:00 PM Week 11 Phase 1 106 0.29 1.58 4 5

04/28/23 8:00:00 PM Week 11 Phase 1 163 0.40 1.18 3

04/29/23 4:00:00 AM Week 11 Phase 1 163 0.40 1.27 4

04/29/23 12:00:00 PM Week 11 Phase 1 163 0.40 1.88 8 6 0.153

04/29/23 8:00:00 PM Week 11 Phase 1 164 0.33 0.92 5

04/30/23 4:00:00 AM Week 12 Phase 1 164 0.33 1.05 7

04/30/23 12:00:00 PM Week 12 Phase 1 164 0.33 1.29 5 5

04/30/23 8:00:00 PM Week 12 Phase 1 189 0.58 1.47 4

05/01/23 4:00:00 AM Week 12 Phase 1 189 0.58 1.05 5

05/01/23 12:00:00 PM Week 12 Phase 1 189 0.58 1.41 3 4 0.800

05/01/23 8:00:00 PM Week 12 Phase 1 131 0.46 0.89 4 0.128

05/02/23 4:00:00 AM Week 12 Phase 1 131 0.46 0.82 5

05/02/23 12:00:00 PM Week 12 Phase 1 131 0.46 1 5 5 0.087

05/02/23 8:00:00 PM Week 12 Phase 1 133 0.53 1.03 5

05/03/23 4:00:00 AM Week 12 Phase 1 133 0.53 0.98 6

05/03/23 12:00:00 PM Week 12 Phase 1 133 0.53 1.11 6 6 0.683 0.172 0.029 0.029 1.600 0.001 0.27100 4.680 85.3

05/03/23 8:00:00 PM Week 12 Phase 1 135 0.56 0.88 14 137 79

05/04/23 4:00:00 AM Week 12 Phase 1 135 0.56 0.81 5

05/04/23 12:00:00 PM Week 12 Phase 1 135 0.56 1.02 5 6

05/04/23 8:00:00 PM Week 12 Phase 1 112 0.40 0.96 7 0.031

05/05/23 4:00:00 AM Week 12 Phase 1 112 0.40 1.25 6

05/05/23 12:00:00 PM Week 12 Phase 1 112 0.40 1.33 6 6 0.199

05/05/23 8:00:00 PM Week 12 Phase 1 193 0.45 0.9 6

05/06/23 4:00:00 AM Week 12 Phase 1 193 0.45 1.24 6

05/06/23 12:00:00 PM Week 12 Phase 1 193 0.45 1.04 6 5

05/06/23 8:00:00 PM Week 12 Phase 1 193 0.45 1.24 4

05/07/23 4:00:00 AM Week 13 Phase 1 193 0.45 1.24 5

05/07/23 12:00:00 PM Week 13 Phase 1 193 0.45 0.97 6 5

05/07/23 8:00:00 PM Week 13 Phase 1 141 0.50 0.81 5

05/08/23 4:00:00 AM Week 13 Phase 1.5 141 0.50 1.04 6

05/08/23 12:00:00 PM Week 13 Phase 1.5 141 0.50 1.1 7 6

05/08/23 8:00:00 PM Week 13 Phase 1.5 129 0.44 0.85 5 0.078

05/09/23 4:00:00 AM Week 13 Phase 1.5 129 0.44 0.98 9

05/09/23 12:00:00 PM Week 13 Phase 1.5 129 0.44 0.9 6 7

05/09/23 8:00:00 PM Week 13 Phase 1.5 126 0.49 1.03 5

05/10/23 4:00:00 AM Week 13 Phase 1.5 126 0.49 0.86 5

05/10/23 12:00:00 PM Week 13 Phase 1.5 126 0.49 0.87 6 5

05/10/23 8:00:00 PM Week 13 Phase 1.5 106 0.48 0.91 24 5 136 78 0.038

05/11/23 4:00:00 AM Week 13 Phase 1.5 106 0.48 0.77 6

05/11/23 12:00:00 PM Week 13 Phase 1.5 106 0.48 0.81 6 6 0.047

05/11/23 8:00:00 PM Week 13 Phase 1.5 109 0.46 0.76 6

05/12/23 4:00:00 AM Week 13 Phase 1.5 109 0.46 0.68 7

05/12/23 12:00:00 PM Week 13 Phase 1.5 109 0.46 5 6 0.465 0.049 0.029 0.029 13.600 0.002 5.29000 5.080 79.8

05/12/23 8:00:00 PM Week 13 Phase 1.5 97 0.44 0.61 7

05/13/23 4:00:00 AM Week 13 Phase 1.5 97 0.44 0.79 8

05/13/23 12:00:00 PM Week 13 Phase 1.5 97 0.44 0.91 6 7 0.033

05/13/23 8:00:00 PM Week 13 Phase 1.5 93 0.43 0.66 8

05/14/23 4:00:00 AM Week 14 Phase 1.5 93 0.43 0.88 9

05/14/23 12:00:00 PM Week 14 Phase 1.5 93 0.43 0.97 7 8

05/14/23 8:00:00 PM Week 14 Phase 1.5 99 0.47 0.61 7

05/15/23 4:00:00 AM Week 14 Phase 1.5 99 0.47 0.77 7

05/15/23 12:00:00 PM Week 14 Phase 1.5 99 0.47 0.72 7 7 0.036

05/15/23 8:00:00 PM Week 14 Phase 1.5 96 0.44 0.62 6

05/16/23 4:00:00 AM Week 14 Phase 1.5 96 0.44 0.74 7

05/16/23 12:00:00 PM Week 14 Phase 1.5 96 0.44 0.75 6 28 0.027

05/16/23 8:00:00 PM Week 14 Phase 1.5 71 0.53 6.66 71

05/17/23 4:00:00 AM Week 14 Phase 1.5 71 0.53 0.68 7

05/17/23 12:00:00 PM Week 14 Phase 1.5 71 0.53 0.63 6 7 0.067 0.029 0.002 5.25000 5.610 70.4

05/17/23 8:00:00 PM Week 14 Phase 1.5 109 0.42 0.72 16 7 128 76

05/18/23 4:00:00 AM Week 14 Phase 1.5 109 0.42 0.8 5

05/18/23 12:00:00 PM Week 14 Phase 1.5 109 0.42 0.89 5 6 0.020

05/18/23 8:00:00 PM Week 14 Phase 1.5 87 0.50 0.61 9

05/19/23 4:00:00 AM Week 14 Phase 1.5 87 0.50 0.73 9

05/19/23 12:00:00 PM Week 14 Phase 1.5 87 0.50 0.73 10 9 0.035

05/19/23 8:00:00 PM Week 14 Phase 1.5 89 0.46 0.76 7

05/20/23 4:00:00 AM Week 14 Phase 1.5 89 0.46 0.86 9

05/20/23 12:00:00 PM Week 14 Phase 1.5 89 0.46 0.79 9 9

05/20/23 8:00:00 PM Week 14 Phase 1.5 90 0.48 0.65 8

05/21/23 4:00:00 AM Week 15 Phase 1.5 90 0.48 0.68 8

05/21/23 12:00:00 PM Week 15 Phase 1.5 90 0.48 0.76 8 8

05/21/23 8:00:00 PM Week 15 Phase 1.5 92 0.42 0.71 9

05/22/23 4:00:00 AM Week 15 Phase 1.5 92 0.42 0.8 7

05/22/23 12:00:00 PM Week 15 Phase 1.5 92 0.42 0.75 6 7 0.026

05/22/23 8:00:00 PM Week 15 Phase 1.5 109 0.46 0.64 7

05/23/23 4:00:00 AM Week 15 Phase 1.5 109 0.46 0.76 10

05/23/23 12:00:00 PM Week 15 Phase 1.5 109 0.46 0.93 8 8

05/23/23 8:00:00 PM Week 15 Phase 1.5 105 0.42 0.84 6

05/24/23 4:00:00 AM Week 15 Phase 1.5 105 0.42 0.83 7

05/24/23 12:00:00 PM Week 15 Phase 1.5 105 0.42 0.84 6 6 0.035

05/24/23 8:00:00 PM Week 15 Phase 1.5 110 0.44 0.74 34 5 133 81

05/25/23 4:00:00 AM Week 15 Phase 2.0 110 0.44 0.85 7

05/25/23 8:00:00 PM Week 15 Phase 2.0 116 0.42 1.03 6.0 7 2.8

05/26/23 4:00:00 AM Week 15 Phase 2.0 116 0.42 0.79 7.0

05/26/23 12:00:00 PM Week 15 Phase 2.0 116 0.42 2.22 12.0 9 3 0.124

05/26/23 8:00:00 PM Week 15 Phase 2.0 110 0.40 0.69 7.0

COUNT

SP2_Pilot Plate Settler Effluent

Frequency

MAX

MIN

AVG



05/27/23 4:00:00 AM Week 15 Phase 2.0 110 0.40 0.83 4.0

05/27/23 11:30:00 AM Week 15 Phase 2.0 110 0.40 1 6.0 6

05/27/23 8:00:00 PM Week 15 Phase 2.0 111 0.41 0.64 7.0

05/28/23 4:00:00 AM Week 16 Phase 2.0 111 0.41 0.91 7.0

05/28/23 12:00:00 PM Week 16 Phase 2.0 111 0.41 0.8 8.0 8

05/28/23 8:00:00 PM Week 16 Phase 2.0 122 0.46 0.62 8.0

05/29/23 4:00:00 AM Week 16 Phase 2.0 122 0.46 0.94 7.0

05/29/23 11:30:00 AM Week 16 Phase 2.0 122 0.46 0.94 6.0 7

05/29/23 8:00:00 PM Week 16 Phase 2.0 129 0.56 0.6 7.0

05/30/23 4:00:00 AM Week 16 Phase 2.0 129 0.56 0.9 8.0

05/30/23 12:15:00 PM Week 16 Phase 2.0 129 0.56 0.69 6.0 7 2

05/30/23 8:45:00 PM Week 16 Phase 2.0 112 0.41 0.7 7.0

05/31/23 4:00:00 AM Week 16 Phase 2.0 112 0.41 0.8 8.0

05/31/23 12:00:00 PM Week 16 Phase 2.0 112 0.41 0.83 7.0 7 3 125 75 0.110

05/31/23 8:00:00 PM Week 16 Phase 2.0 119 0.52 0.93 15 6.0

06/01/23 4:00:00 AM Week 16 Phase 2.0 119 0.52 0.73 5.0

06/01/23 12:00:00 PM Week 16 Phase 2.0 119 0.52 1.05 6.0 10 3 0.054

06/01/23 9:00:00 PM Week 16 Phase 2.0 0 0.00 1.76 20.0

06/02/23 4:00:00 AM Week 16 Phase 2.0 112 0.44 0.89 6.0

06/02/23 12:00:00 PM Week 16 Phase 2.0 112 0.44 0.81 6.0 6 3.8 0.133

06/02/23 8:00:00 PM Week 16 Phase 2.0 120 0.50 0.72 5.0

06/03/23 4:00:00 AM Week 16 Phase 2.0 120 0.44 0.84 6.0

06/03/23 12:30:00 PM Week 16 Phase 2.0 120 0.50 0.78 6.0 5

06/03/23 8:00:00 PM Week 16 Phase 2.0 122 0.44 0.6 3.0

06/04/23 4:00:00 AM Week 17 Phase 2.0 122 0.44 0.9 8.0

06/04/23 12:00:00 PM Week 17 Phase 2.0 122 0.44 0.74 4.0 5

06/04/23 8:00:00 PM Week 17 Phase 2.0 119 0.58 0.55 4.0

06/05/23 4:00:00 AM Week 17 Phase 2.0 119 0.58 0.8 4.0

06/05/23 12:00:00 PM Week 17 Phase 2.0 102 0.50 0.95 6.0 6 3.4 0.155

06/05/23 8:00:00 PM Week 17 Phase 2.0 122 0.46 0.71 7.0

06/06/23 4:00:00 AM Week 17 Phase 2.0 122 0.46 0.8 6

06/06/23 12:00:00 PM Week 17 Phase 2.0 122 0.46 0.9 6 5 3.4

06/06/23 8:00:00 PM Week 17 Phase 2.0 150 0.49 1.0 4

06/07/23 4:00:00 AM Week 17 Phase 2.0 150 0.49 0.8 7

06/07/23 12:00:00 PM Week 17 Phase 2.0 122 0.40 1.7 5 6 0.115

06/07/23 8:00:00 PM Week 17 Phase 2.0 161 0.53 1.1 7.0 5 133 86

06/08/23 4:00:00 AM Week 17 Phase 2.0 161 0.53 1.5 6

06/08/23 12:00:00 PM Week 17 Phase 2.0 161 0.53 0.8 8 8 0.025

06/08/23 8:00:00 PM Week 17 Phase 2.0 104 0.42 0.5 9

06/09/23 4:00:00 AM Week 17 Phase 2.0 104 0.42 0.7 10

06/09/23 12:00:00 PM Week 17 Phase 2.0 104 0.42 0.5 6 8 0.045

06/09/23 8:00:00 PM Week 17 Phase 2.0 103 0.45 0.7 7

06/10/23 4:00:00 AM Week 17 Phase 2.0 103 0.45 0.8 9

06/10/23 12:00:00 PM Week 17 Phase 2.0 103 0.45 0.7 7 8 0.046

06/10/23 8:00:00 PM Week 17 Phase 2.0 119 0.38 0.7 8

06/11/23 4:00:00 AM Week 18 Phase 2.0 119 0.38 0.7 7

06/11/23 12:00:00 PM Week 18 Phase 2.0 119 0.38 0.7 5 6 0.062

06/11/23 8:00:00 PM Week 18 Phase 2.0 136 0.39 0.7 7

06/12/23 4:00:00 AM Week 18 Phase 2.0 136 0.39 0.95 6

06/12/23 12:00:00 PM Week 18 Phase 2.0 136 0.39 1.12 4 5 2.80 0.08

06/12/23 8:00:00 PM Week 18 Phase 2.0 130.00 0.32 0.98 4

06/13/23 4:00:00 AM Week 18 Phase 2.0 130.00 0.32 0.92 5

06/13/23 12:00:00 PM Week 18 Phase 2.0 130.00 0.32 0.97 6 6 0.189

06/13/23 8:00:00 PM Week 18 Phase 2.0 134.00 0.49 0.74 7

06/14/23 4:00:00 AM Week 18 Phase 2.0 134.00 0.49 0.88 4

06/14/23 12:00:00 PM Week 18 Phase 2.0 134.00 0.49 1.04 5 4 0.212

06/14/23 8:00:00 PM Week 18 Phase 2.0 145.00 0.41 0.62 7.0 4 143.0 82.0

06/15/23 4:00:00 AM Week 18 Phase 2.0 145.00 0.41 0.86 5

06/15/23 12:00:00 PM Week 18 Phase 2.0 145.00 0.41 0.84 6 5 0.224

06/15/23 8:00:00 PM Week 18 Phase 2.0 164.00 0.50 0.97 5

06/16/23 4:00:00 AM Week 18 Phase 2.0 164.00 0.50 0.86 5

06/16/23 12:00:00 PM Week 18 Phase 2.0 164.00 0.50 0.80 6 6 0.378

06/16/23 8:00:00 PM Week 18 Phase 2.0 141.00 0.49 0.58 6

06/17/23 4:00:00 AM Week 18 Phase 2.0 141.00 0.49 0.64 4

06/17/23 12:00:00 PM Week 18 Phase 2.0 141.00 0.49 0.80 5 5

06/17/23 8:00:00 PM Week 18 Phase 2.0 137.00 0.45 0.61 5

06/18/23 4:00:00 AM Week 19 Phase 2.0 137.00 0.45 0.74 5

06/18/23 12:00:00 PM Week 19 Phase 2.0 137.00 0.45 0.99 6 5

06/18/23 8:00:00 PM Week 19 Phase 2.0 143.00 0.54 0.80 5

06/19/23 4:00:00 AM Week 19 Phase 2.0 143.00 0.54 0.82 6.0

06/19/23 12:00:00 PM Week 19 Phase 2.0 143.00 0.54 0.72 6.0 6

06/19/23 8:00:00 PM Week 19 Phase 2.0 136.00 0.35 0.67 6.0

06/20/23 4:00:00 AM Week 19 Phase 2.0 136.00 0.35 0.83 6.0

06/20/23 12:00:00 PM Week 19 Phase 2.0 136.00 0.35 0.87 6.0 6 0.049

06/20/23 8:00:00 PM Week 19 Phase 2.0 139.00 0.66 0.7 7.0

06/21/23 4:00:00 AM Week 19 Phase 2.0 139.00 0.66 0.88 6.0

06/21/23 12:00:00 PM Week 19 Phase 2.0 139.00 0.66 0.89 6.0 6 0.166

06/21/23 8:00:00 PM Week 19 Phase 2.0 140.00 0.51 0.91 15 6.0 140 81

06/22/23 4:00:00 AM Week 19 Phase 2.0 140.00 0.51 0.99 6.0

06/22/23 12:00:00 PM Week 19 Phase 2.0 140.00 0.51 0.86 5.0 5 0.023

06/22/23 8:00:00 PM Week 19 Phase 2.0 145.00 0.58 0.81 4.0

06/23/23 4:00:00 AM Week 19 Phase 2.0 145.00 0.58 0.96 5.0

06/23/23 12:00:00 PM Week 19 Phase 2.0 145.00 0.58 0.91 6.0 5 0.251

06/23/23 8:00:00 PM Week 19 Phase 2.0 140.00 0.49 0.82 5.0

06/24/23 4:00:00 AM Week 19 Phase 2.0 140.00 0.49 1.07 6.0

06/24/23 12:00:00 PM Week 19 Phase 2.0 140.00 0.49 0.87 6.0 6

06/24/23 8:00:00 PM Week 19 Phase 2.0 141.00 0.59 0.8 6.0

06/25/23 4:00:00 AM Week 20 Phase 2.0 141.00 0.59 1.13 6.0

06/25/23 12:00:00 PM Week 20 Phase 2.0 141.00 0.59 0.9 5.0 6

06/25/23 8:00:00 PM Week 20 Phase 2.0 144.00 0.55 0.83 6.0

06/26/23 4:00:00 AM Week 20 Phase 2.0 144.00 0.55 0.89 6.0

06/26/23 12:00:00 PM Week 20 Phase 2.0 144.00 0.55 0.89 6.0 6 0.534

06/26/23 8:00:00 PM Week 20 Phase 2.0 146.00 0.57 0.88 5.0

06/27/23 4:00:00 AM Week 20 Phase 2.0 146.00 0.57 1.15 5.0

06/27/23 12:00:00 PM Week 20 Phase 2.0 146.00 0.57 0.82 6.0 6

06/27/23 8:00:00 PM Week 20 Phase 2.0 153.00 0.49 0.75 6.0

06/28/23 4:00:00 AM Week 20 Phase 2.0 153.00 0.49 0.99 5.0

06/28/23 12:00:00 PM Week 20 Phase 2.0 153.00 0.49 1.09 6.0 6 0.688

06/28/23 8:00:00 PM Week 20 Phase 2.0 142.00 0.58 0.84 6 6.0 140 79

06/29/23 4:00:00 AM Week 20 Phase 2.0 142.00 0.58 0.98 6.0

06/29/23 12:00:00 PM Week 20 Phase 2.0 142.00 0.58 0.85 7.0 6 0.309

06/29/23 8:00:00 PM Week 20 Phase 2.0 157.00 0.58 0.92 4.0

06/30/23 4:00:00 AM Week 20 Phase 2.0 157.00 0.58 1.26 6.0

06/30/23 12:00:00 PM Week 20 Phase 2.0 157.00 0.58 0.8 5.0 6 0.176

06/30/23 8:00:00 PM Week 20 Phase 2.0



SP3 - ZeeWeed 

1000 Permeate 

Alkalinity (Internal)

SP3 - ZeeWeed 

1000 Permeate 

Color (Internal)

SP3 - ZeeWeed 

1000 Permeate 

Color Average 

(Internal)

SP3 - ZeeWeed 

1000 Permeate 

Total Hardness (as 

CaCO3) (Internal)

SP3 - ZeeWeed 

1000 Permeate 

Total Hardness (as 

Calcium) (Internal)

SP3 - ZeeWeed 

1000 Permeate 

Dissolved Aluminum 

(External)

SP3 - ZeeWeed 

1000 Permeate 

Dissolved Aluminum 

(Internal)

SP3 - ZeeWeed 

1000 Permeate 

Dissolved Iron 

(Internal)

SP3 - ZeeWeed 

1000 Permeate 

Dissolved 

Manganese 

(Internal)

SP3 - ZeeWeed 

1000 Permeate 

TOC (External)

SP3 - ZeeWeed 

1000 Permeate 

DOC (External)

SP3 - ZeeWeed 

1000 Permeate 

UV254 (Internal)

Weekly Daily Weekly Weekly Daily Daily Weekly Weekly Weekly Weekly Daily

24 45.0 9.0 142.0 82.0 1.3 0.1 0.0 0.0 8.8 5.2 87.9

7 1.0 1.0 115.0 68.0 0.0 0.1 0.0 0.0 3.6 3.6 75.7

13 3.9 3.7 127.1 74.9 0.2 0.1 #DIV/0! #DIV/0! 4.8 4.5 82.6

29 294 104 30 30 11 1 0 0 11 11 11

Date Time Week Phase mg/L TCU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L (cm
-1

)

03/02/23 8:00:00 AM Week 1 Opti 2.0

03/02/23 12:00:00 PM Week 1 Opti 2.0 2.3

03/02/23 4:30:00 PM Week 1 Opti 3.0

03/03/23 8:00:00 AM Week 1 Opti 2.0

03/03/23 12:00:00 PM Week 1 Opti 1.0

03/03/23 3:30:00 PM Week 1 Opti 2.0 2.0

03/03/23 10:00:00 PM Week 1 Opti 3.0

03/04/23 4:00:00 AM Week 1 Opti 3.0

03/04/23 12:00:00 PM Week 1 Opti 2.0 2.7

03/04/23 10:00:00 PM Week 1 Opti 3.0

03/05/23 4:00:00 AM Week 1 Opti 3.0

03/05/23 1:00:00 PM Week 1 Opti 2.0 2.7

03/05/23 10:00:00 PM Week 1 Opti 3.0

03/06/23 4:00:00 AM Week 2 Opti 4.0

03/06/23 8:30:00 AM Week 2 Opti 1.0 2.7

03/06/23 4:45:00 PM Week 2 Opti 3.0

03/07/23 4:30:00 AM Week 2 Opti 3.0

03/07/23 12:30:00 PM Week 2 Opti 20 1.0 2.0 133 72

03/08/23 4:00:00 PM Week 2 Opti

03/08/23 8:00:00 PM Week 2 Opti 3.0 3.0

03/09/23 4:00:00 AM Week 2 Opti 4.0

03/09/23 12:30:00 PM Week 2 Opti 13 1.0 2.7 117 72

03/09/23 10:00:00 PM Week 2 Opti 3.0

03/10/23 4:00:00 AM Week 2 Opti 2.0

03/10/23 8:30:00 AM Week 2 Opti 2.0

03/10/23 1:00:00 PM Week 2 Opti 1.0 2.0

03/10/23 8:45:00 PM Week 2 Opti 3.0

03/11/23 12:00:00 PM Week 2 Opti 1.0

03/11/23 8:00:00 PM Week 2 Opti 4.0 2.5

03/12/23 4:00:00 AM Week 2 Opti 1.0

03/12/23 12:00:00 PM Week 2 Opti 2.0 2.3

03/12/23 8:00:00 PM Week 2 Opti 3.0

03/12/23 4:00:00 AM Week 2 Opti 3.0

03/16/23 12:00:00 PM Week 3 Opti 17 2.0 121 72

03/16/23 8:00:00 PM Week 3 Opti 10.4 7.0 4.5 118 73

03/17/23 12:30:00 PM Week 3 Opti 2.0

03/17/23 8:00:00 PM Week 3 Opti 12 4.0 3.0

03/18/23 5:00:00 AM Week 3 Opti 11 6.0 134 72

03/18/23 12:00:00 PM Week 3 Opti 11 3.0 4.3 120 68

03/18/23 8:00:00 PM Week 3 Opti 10 4.0 126 71

03/19/23 4:00:00 AM Week 3 Opti 13 5.0

03/19/23 12:00:00 PM Week 3 Opti 11 2.0 4.0 122 71

03/19/23 8:00:00 PM Week 3 Opti 12 5.0 115 70

03/20/23 4:00:00 AM Week 4 Opti 10 5.0 134 73

03/20/23 12:30:00 PM Week 4 Opti 12 3.0 4.0 119 80

03/20/23 9:00:00 PM Week 4 Opti 11 4.0 121 74

03/21/23 5:00:00 AM Week 4 Opti 11 4.0 129 80

03/21/23 1:00:00 PM Week 4 Opti 2.0 2.7

03/21/23 8:00:00 PM Week 4 Opti 11 2.0 123 70

03/22/23 4:00:00 AM Week 4 Opti 12 2.0 126 69

03/22/23 1:00:00 PM Week 4 Opti 1.0 2.0 0.21 8.81 5.07 75.700

03/22/23 8:00:00 PM Week 4 Opti 3.0

03/23/23 4:00:00 AM Week 4 Opti 3.0

03/23/23 12:00:00 PM Week 4 Opti 12 2.0 2.7 118 72

03/23/23 8:00:00 PM Week 4 Opti 12 3.0 121 71

03/24/23 4:00:00 AM Week 4 Opti 12 3.0 122 71

03/24/23 8:00:00 PM Week 4 Opti 2.0 2.5

03/25/23 4:00:00 AM Week 4 Opti 1.0

03/25/23 1:00:00 PM Week 4 Opti 2.0 1.7

03/25/23 8:00:00 PM Week 4 Opti 2.0

03/26/23 4:00:00 AM Week 5 Opti 3.0

03/26/23 1:30:00 PM Week 5 Opti 1.0 1.7

03/26/23 8:00:00 PM Week 5 Opti 1.0

03/27/23 4:00:00 AM Week 5 Opti 3.0

03/27/23 1:30:00 PM Week 5 Opti 2.0 2.7

03/27/23 10:15:00 PM Week 5 Opti 3.0

03/28/23 4:00:00 AM Week 5 Opti 2.0

03/28/23 12:00:00 PM Week 5 Opti 1.0 1.7

03/28/23 8:00:00 PM Week 5 Opti 2.0

03/29/23 4:00:00 AM Week 5 Opti 4.0

03/29/23 12:00:00 PM Week 5 Opti 17 2.0 2.7 126 72 1.26 0.109 5.09 4.71 84.800

03/29/23 8:00:00 PM Week 5 Opti 2.0

03/30/23 4:00:00 AM Week 6 Opti 5.0

03/30/23 12:00:00 PM Week 6 Opti 1.0 3.0

03/30/23 8:00:00 PM Week 6 Opti

03/31/23 4:00:00 AM Week 6 Opti

03/31/23 12:00:00 PM Week 6 Opti 0.0811 4.64 5.02 85.300

03/31/23 8:00:00 PM Week 6 Opti

04/01/23 4:00:00 AM Week 6 Opti

04/01/23 12:00:00 PM Week 6 Opti 1.0 1.0

04/01/23 8:00:00 PM Week 6 Opti

04/02/23 4:00:00 AM Week 7 Opti

04/02/23 1:00:00 PM Week 7 Opti

04/02/23 8:00:00 PM Week 7 Opti

04/03/23 4:00:00 AM Week 7 Phase 1

04/03/23 12:00:00 PM Week 7 Phase 1 12.0 8.5

04/03/23 8:00:00 PM Week 7 Phase 1 5.0

04/04/23 4:00:00 AM Week 7 Phase 1 41.0

04/04/23 12:00:00 PM Week 7 Phase 1 45.0

04/04/23 8:00:00 PM Week 7 Phase 1 9.0

04/05/23 4:00:00 AM Week 7 Phase 1 9.0

04/05/23 12:00:00 PM Week 7 Phase 1 24 2.0 4.7 138 73 0.0446 4.75 4.96 77.600

04/05/23 8:00:00 PM Week 7 Phase 1 3.0

04/06/23 4:00:00 AM Week 7 Phase 1 3.0

04/06/23 1:00:00 PM Week 7 Phase 1 3.0

04/06/23 8:00:00 PM Week 7 Phase 1

04/07/23 4:00:00 AM Week 7 Phase 1 5.0

04/07/23 12:00:00 PM Week 7 Phase 1

04/07/23 8:00:00 PM Week 7 Phase 1

04/08/23 4:00:00 AM Week 7 Phase 1

04/08/23 12:00:00 PM Week 7 Phase 1 2.0 3.0

04/08/23 8:00:00 PM Week 7 Phase 1 4.0

04/09/23 4:00:00 AM Week 8 Phase 1 6.0

04/09/23 12:00:00 PM Week 8 Phase 1 5.0 5.5

04/09/23 8:00:00 PM Week 8 Phase 1

04/10/23 4:00:00 AM Week 8 Phase 1 4.0

04/10/23 1:00:00 PM Week 8 Phase 1 4.0 4.3

04/10/23 8:00:00 PM Week 8 Phase 1 5.0

04/11/23 4:00:00 AM Week 8 Phase 1 4.0

04/11/23 12:00:00 PM Week 8 Phase 1 4.0 4.3

04/11/23 8:00:00 PM Week 8 Phase 1 5.0

04/12/23 4:00:00 AM Week 8 Phase 1 5.0

04/12/23 12:00:00 PM Week 8 Phase 1 14 2.0 3.7 131 80 0.174 3.82 3.88 84.500

04/12/23 8:00:00 PM Week 8 Phase 1 4.0

04/13/23 4:00:00 AM Week 8 Phase 1 3.0

04/13/23 12:00:00 PM Week 8 Phase 1 2.0 2.7

04/13/23 8:00:00 PM Week 8 Phase 1 3.0

04/14/23 4:00:00 AM Week 8 Phase 1 3.0

04/14/23 12:00:00 PM Week 8 Phase 1 2.0 2.3 0.348 3.63 3.63 82.700

04/14/23 8:00:00 PM Week 8 Phase 1 2.0

04/15/23 4:00:00 AM Week 8 Phase 1 4.0

04/15/23 12:00:00 PM Week 8 Phase 1 2.0 3.0

04/15/23 8:00:00 PM Week 8 Phase 1 3.0

04/16/23 4:00:00 AM Week 9 Phase 1 3.0

04/16/23 12:00:00 PM Week 9 Phase 1 2.0 3.0

04/16/23 8:00:00 PM Week 9 Phase 1 4.0

04/17/23 4:00:00 AM Week 9 Phase 1 3.0

04/17/23 12:00:00 PM Week 9 Phase 1 3.0 3.7

04/17/23 8:00:00 PM Week 9 Phase 1 5.0

04/18/23 4:00:00 AM Week 9 Phase 1 4.0

04/18/23 12:00:00 PM Week 9 Phase 1 2.0 3.0 0.161 3.62 3.83 83.800

04/18/23 8:00:00 PM Week 9 Phase 1 3.0

04/19/23 4:00:00 AM Week 9 Phase 1 6.0

04/19/23 12:00:00 PM Week 9 Phase 1 15 2.0 4.0 125 81

04/19/23 8:00:00 PM Week 9 Phase 1 4.0

04/20/23 4:00:00 AM Week 9 Phase 1 6.0

04/20/23 12:00:00 PM Week 9 Phase 1 2.0 3.3

04/20/23 8:00:00 PM Week 9 Phase 1 2.0

04/21/23 4:00:00 AM Week 9 Phase 1 3.0

04/21/23 12:00:00 PM Week 9 Phase 1 2.0 2.3

04/21/23 8:00:00 PM Week 9 Phase 1 2.0

04/22/23 4:00:00 AM Week 9 Phase 1 3.0

04/22/23 12:00:00 PM Week 9 Phase 1 1.0 2.0

04/22/23 8:00:00 PM Week 9 Phase 1 2.0

04/23/23 4:00:00 AM Week 10 Phase 1 3.0

04/23/23 12:00:00 PM Week 10 Phase 1 1.0 2.0

04/23/23 8:00:00 PM Week 10 Phase 1 2.0

04/24/23 4:00:00 AM Week 10 Phase 1 2.0

04/24/23 10:00:00 AM Week 10 Phase 1 1.0 2.0

04/24/23 1:00:00 PM Week 10 Phase 1 2.0

04/24/23 8:00:00 PM Week 10 Phase 1 3.0

04/25/23 4:00:00 AM Week 10 Phase 1

04/25/23 12:00:00 PM Week 10 Phase 1 3.0 3.0

04/25/23 8:00:00 PM Week 10 Phase 1 3.0

04/26/23 4:00:00 AM Week 10 Phase 1 3.0

04/26/23 12:00:00 PM Week 10 Phase 1 3.0

04/26/23 8:00:00 PM Week 10 Phase 1 3.0

04/27/23 4:00:00 AM Week 10 Phase 1 3.0

04/27/23 12:00:00 PM Week 10 Phase 1 1.0 3.3 0.107 4.14 4.24 87.900

04/27/23 8:00:00 PM Week 10 Phase 1 6.0

04/28/23 4:00:00 AM Week 11 Phase 1 5.0

04/28/23 12:00:00 PM Week 11 Phase 1 2.0 3.0

04/28/23 8:00:00 PM Week 11 Phase 1 2.0

04/29/23 4:00:00 AM Week 11 Phase 1 2.0

04/29/23 12:00:00 PM Week 11 Phase 1 4.0 2.7

04/29/23 8:00:00 PM Week 11 Phase 1 2.0

04/30/23 4:00:00 AM Week 12 Phase 1 4.0

04/30/23 12:00:00 PM Week 12 Phase 1 2.0 2.7

04/30/23 8:00:00 PM Week 12 Phase 1 2.0

05/01/23 4:00:00 AM Week 12 Phase 1 2.0

05/01/23 12:00:00 PM Week 12 Phase 1 3.0 2.3

COUNT

SP3_ZeeWeed 1000 Permeate

Frequency

MAX

MIN

AVG



05/01/23 8:00:00 PM Week 12 Phase 1 2.0

05/02/23 4:00:00 AM Week 12 Phase 1 3.0

05/02/23 12:00:00 PM Week 12 Phase 1 2.0 2.3

05/02/23 8:00:00 PM Week 12 Phase 1 2.0

05/03/23 4:00:00 AM Week 12 Phase 1 4.0

05/03/23 12:00:00 PM Week 12 Phase 1 4.0 3.7 0.14 4.08 4.21 86.100

05/03/23 8:00:00 PM Week 12 Phase 1 14 3.0 136 80

05/04/23 4:00:00 AM Week 12 Phase 1 4.0

05/04/23 12:00:00 PM Week 12 Phase 1 5.0 4.5

05/04/23 8:00:00 PM Week 12 Phase 1

05/05/23 4:00:00 AM Week 12 Phase 1

05/05/23 12:00:00 PM Week 12 Phase 1

05/05/23 8:00:00 PM Week 12 Phase 1

05/06/23 4:00:00 AM Week 12 Phase 1

05/06/23 12:00:00 PM Week 12 Phase 1

05/06/23 8:00:00 PM Week 12 Phase 1

05/07/23 4:00:00 AM Week 13 Phase 1

05/07/23 12:00:00 PM Week 13 Phase 1

05/07/23 8:00:00 PM Week 13 Phase 1

05/08/23 4:00:00 AM Week 13 Phase 1.5

05/08/23 12:00:00 PM Week 13 Phase 1.5

05/08/23 8:00:00 PM Week 13 Phase 1.5

05/09/23 4:00:00 AM Week 13 Phase 1.5

05/09/23 12:00:00 PM Week 13 Phase 1.5 5.0 4.0

05/09/23 8:00:00 PM Week 13 Phase 1.5 3.0

05/10/23 4:00:00 AM Week 13 Phase 1.5 3.0

05/10/23 12:00:00 PM Week 13 Phase 1.5 4.0 3.0

05/10/23 8:00:00 PM Week 13 Phase 1.5 20 2.0 127 80

05/11/23 4:00:00 AM Week 13 Phase 1.5 4.0

05/11/23 12:00:00 PM Week 13 Phase 1.5 4.0 3.3

05/11/23 8:00:00 PM Week 13 Phase 1.5 2.0

05/12/23 4:00:00 AM Week 13 Phase 1.5 4.0

05/12/23 12:00:00 PM Week 13 Phase 1.5 3.0 3.3 0.0561 4.98 5.16 80.900

05/12/23 8:00:00 PM Week 13 Phase 1.5 3.0

05/13/23 4:00:00 AM Week 13 Phase 1.5 5.0

05/13/23 12:00:00 PM Week 13 Phase 1.5 4.0 4.3

05/13/23 8:00:00 PM Week 13 Phase 1.5 4.0

05/14/23 4:00:00 AM Week 14 Phase 1.5 9.0

05/14/23 12:00:00 PM Week 14 Phase 1.5 6.0 7.0

05/14/23 8:00:00 PM Week 14 Phase 1.5 6.0

05/15/23 4:00:00 AM Week 14 Phase 1.5 7.0

05/15/23 12:00:00 PM Week 14 Phase 1.5 6.0 5.3

05/15/23 8:00:00 PM Week 14 Phase 1.5 3.0

05/16/23 4:00:00 AM Week 14 Phase 1.5 5.0

05/16/23 12:00:00 PM Week 14 Phase 1.5 5.0 5.0

05/16/23 8:00:00 PM Week 14 Phase 1.5

05/17/23 4:00:00 AM Week 14 Phase 1.5 6.0

05/17/23 12:00:00 PM Week 14 Phase 1.5 6.0 5.0 0.0526 4.84 5.11 79.100

05/17/23 8:00:00 PM Week 14 Phase 1.5 16 3.0 132 77

05/18/23 4:00:00 AM Week 14 Phase 1.5 4.0

05/18/23 12:00:00 PM Week 14 Phase 1.5 3.0 3.7

05/18/23 8:00:00 PM Week 14 Phase 1.5 4.0

05/19/23 4:00:00 AM Week 14 Phase 1.5 6.0

05/19/23 12:00:00 PM Week 14 Phase 1.5 8.0 6.3

05/19/23 8:00:00 PM Week 14 Phase 1.5 5.0

05/20/23 4:00:00 AM Week 14 Phase 1.5 7.0

05/20/23 12:00:00 PM Week 14 Phase 1.5 8.0 6.3

05/20/23 8:00:00 PM Week 14 Phase 1.5 4.0

05/21/23 4:00:00 AM Week 15 Phase 1.5 6.0

05/21/23 12:00:00 PM Week 15 Phase 1.5 6.0 5.3

05/21/23 8:00:00 PM Week 15 Phase 1.5 4.0

05/22/23 4:00:00 AM Week 15 Phase 1.5 6.0

05/22/23 12:00:00 PM Week 15 Phase 1.5 7.0 5.0

05/22/23 8:00:00 PM Week 15 Phase 1.5 2.0

05/23/23 4:00:00 AM Week 15 Phase 1.5 7.0

05/23/23 12:00:00 PM Week 15 Phase 1.5 6.0 6.5

05/23/23 8:00:00 PM Week 15 Phase 1.5

05/24/23 4:00:00 AM Week 15 Phase 1.5 6.0

05/24/23 12:00:00 PM Week 15 Phase 1.5 6.0

05/24/23 8:00:00 PM Week 15 Phase 1.5

05/25/23 4:00:00 AM Week 15 Phase 2.0

05/25/23 8:00:00 PM Week 15 Phase 2.0

05/26/23 4:00:00 AM Week 15 Phase 2.0

05/26/23 12:00:00 PM Week 15 Phase 2.0

05/26/23 8:00:00 PM Week 15 Phase 2.0

05/27/23 4:00:00 AM Week 15 Phase 2.0

05/27/23 11:30:00 AM Week 15 Phase 2.0

05/27/23 8:00:00 PM Week 15 Phase 2.0

05/28/23 4:00:00 AM Week 16 Phase 2.0

05/28/23 12:00:00 PM Week 16 Phase 2.0

05/28/23 8:00:00 PM Week 16 Phase 2.0

05/29/23 4:00:00 AM Week 16 Phase 2.0

05/29/23 11:30:00 AM Week 16 Phase 2.0

05/29/23 8:00:00 PM Week 16 Phase 2.0

05/30/23 4:00:00 AM Week 16 Phase 2.0

05/30/23 12:15:00 PM Week 16 Phase 2.0

05/30/23 8:45:00 PM Week 16 Phase 2.0

05/31/23 4:00:00 AM Week 16 Phase 2.0

05/31/23 12:00:00 PM Week 16 Phase 2.0 5.0 3.0

05/31/23 8:00:00 PM Week 16 Phase 2.0 16 1.0 134 80

06/01/23 4:00:00 AM Week 16 Phase 2.0 2.0

06/01/23 12:00:00 PM Week 16 Phase 2.0 5.0 9.0

06/01/23 9:00:00 PM Week 16 Phase 2.0 20.0

06/02/23 4:00:00 AM Week 16 Phase 2.0 4.0

06/02/23 12:00:00 PM Week 16 Phase 2.0 4.0 3.3

06/02/23 8:00:00 PM Week 16 Phase 2.0 2.0

06/03/23 4:00:00 AM Week 16 Phase 2.0 3.0

06/03/23 12:30:00 PM Week 16 Phase 2.0 4.0 2.7

06/03/23 8:00:00 PM Week 16 Phase 2.0 1.0

06/04/23 4:00:00 AM Week 17 Phase 2.0 4.0

06/04/23 12:00:00 PM Week 17 Phase 2.0 3.0 3.3

06/04/23 8:00:00 PM Week 17 Phase 2.0 3.0

06/05/23 4:00:00 AM Week 17 Phase 2.0 5.0

06/05/23 12:00:00 PM Week 17 Phase 2.0 5.0 4.0

06/05/23 8:00:00 PM Week 17 Phase 2.0 2.0

06/06/23 4:00:00 AM Week 17 Phase 2.0 2

06/06/23 12:00:00 PM Week 17 Phase 2.0 5 3.0

06/06/23 8:00:00 PM Week 17 Phase 2.0 2

06/07/23 4:00:00 AM Week 17 Phase 2.0 4

06/07/23 12:00:00 PM Week 17 Phase 2.0 2 2.7

06/07/23 8:00:00 PM Week 17 Phase 2.0 7 2 134 80

06/08/23 4:00:00 AM Week 17 Phase 2.0 3

06/08/23 12:00:00 PM Week 17 Phase 2.0 4 3.7

06/08/23 8:00:00 PM Week 17 Phase 2.0 4

06/09/23 4:00:00 AM Week 17 Phase 2.0 6

06/09/23 12:00:00 PM Week 17 Phase 2.0 3 4.0

06/09/23 8:00:00 PM Week 17 Phase 2.0 3

06/10/23 4:00:00 AM Week 17 Phase 2.0 5

06/10/23 12:00:00 PM Week 17 Phase 2.0 5 4.0

06/10/23 8:00:00 PM Week 17 Phase 2.0 2

06/11/23 4:00:00 AM Week 18 Phase 2.0 2

06/11/23 12:00:00 PM Week 18 Phase 2.0 5 3.7

06/11/23 8:00:00 PM Week 18 Phase 2.0 4

06/12/23 4:00:00 AM Week 18 Phase 2.0 5.0

06/12/23 12:00:00 PM Week 18 Phase 2.0 2.0 3.0

06/12/23 8:00:00 PM Week 18 Phase 2.0 2.0

06/13/23 4:00:00 AM Week 18 Phase 2.0 3.0

06/13/23 12:00:00 PM Week 18 Phase 2.0 5.0 3.7

06/13/23 8:00:00 PM Week 18 Phase 2.0 3.0

06/14/23 4:00:00 AM Week 18 Phase 2.0 3.0

06/14/23 12:00:00 PM Week 18 Phase 2.0 5.0 4.3

06/14/23 8:00:00 PM Week 18 Phase 2.0 8.00 5.0 132.0 80

06/15/23 4:00:00 AM Week 18 Phase 2.0 4.0

06/15/23 12:00:00 PM Week 18 Phase 2.0 6.0 4.7

06/15/23 8:00:00 PM Week 18 Phase 2.0 4.0

06/16/23 4:00:00 AM Week 18 Phase 2.0 4.0

06/16/23 12:00:00 PM Week 18 Phase 2.0 4.0 4.0

06/16/23 8:00:00 PM Week 18 Phase 2.0 4.0

06/17/23 4:00:00 AM Week 18 Phase 2.0 4.0

06/17/23 12:00:00 PM Week 18 Phase 2.0 5.0 3.7

06/17/23 8:00:00 PM Week 18 Phase 2.0 2.0

06/18/23 4:00:00 AM Week 18 Phase 2.0 4.0

06/18/23 12:00:00 PM Week 18 Phase 2.0 5.0 4.0

06/18/23 8:00:00 PM Week 18 Phase 2.0 3.0

06/19/23 4:00:00 AM Week 19 Phase 2.0 5.0

06/19/23 12:00:00 PM Week 19 Phase 2.0 5.0 5.0

06/19/23 8:00:00 PM Week 19 Phase 2.0 5.00

06/20/23 4:00:00 AM Week 19 Phase 2.0 6.00

06/20/23 12:00:00 PM Week 19 Phase 2.0 6.00 5.3

06/20/23 8:00:00 PM Week 19 Phase 2.0 4.00

06/21/23 4:00:00 AM Week 19 Phase 2.0 5.00

06/21/23 12:00:00 PM Week 19 Phase 2.0 5.00 4.7

06/21/23 8:00:00 PM Week 19 Phase 2.0 14.00 4.00 136 82.0

06/22/23 4:00:00 AM Week 19 Phase 2.0 5.00

06/22/23 12:00:00 PM Week 19 Phase 2.0 6.00 5.0

06/22/23 8:00:00 PM Week 19 Phase 2.0 4.00

06/23/23 4:00:00 AM Week 19 Phase 2.0 6.00

06/23/23 12:00:00 PM Week 19 Phase 2.0 5.00 5.0

06/23/23 8:00:00 PM Week 19 Phase 2.0 4.00

06/24/23 4:00:00 AM Week 19 Phase 2.0 5.00

06/24/23 12:00:00 PM Week 19 Phase 2.0 6.00 5.0

06/24/23 8:00:00 PM Week 19 Phase 2.0 4.00

06/25/23 4:00:00 AM Week 20 Phase 2.0 6.00

06/25/23 12:00:00 PM Week 20 Phase 2.0 5.00 5.0

06/25/23 8:00:00 PM Week 20 Phase 2.0 4.00

06/26/23 4:00:00 AM Week 20 Phase 2.0 5.00

06/26/23 12:00:00 PM Week 20 Phase 2.0 6.00 5.0

06/26/23 8:00:00 PM Week 20 Phase 2.0 4.00

06/27/23 4:00:00 AM Week 20 Phase 2.0 4.00

06/27/23 12:00:00 PM Week 20 Phase 2.0 5.00 4.3

06/27/23 8:00:00 PM Week 20 Phase 2.0 4.00

06/28/23 4:00:00 AM Week 20 Phase 2.0 5.00

06/28/23 12:00:00 PM Week 20 Phase 2.0 6.00 5.3

06/28/23 8:00:00 PM Week 20 Phase 2.0 7.00 5.00 142 82.0

06/29/23 4:00:00 AM Week 20 Phase 2.0 5.00

06/29/23 12:00:00 PM Week 20 Phase 2.0 4.00 4.0

06/29/23 8:00:00 PM Week 20 Phase 2.0 3.00

06/30/23 4:00:00 AM Week 20 Phase 2.0

06/30/23 12:00:00 PM Week 20 Phase 2.0 2.00 2.0

06/30/23 8:00:00 PM Week 20 Phase 2.0

07/01/23 4:00:00 AM Week 20 Phase 2.0

07/01/23 12:00:00 PM Week 20 Phase 2.0



07/01/23 8:00:00 PM Week 20 Phase 2.0

07/02/23 4:00:00 AM Week 20 Phase 2.0

07/02/23 12:00:00 PM Week 20 Phase 2.0

07/02/23 8:00:00 PM Week 20 Phase 2.0

07/03/23 4:00:00 AM Week 20 Phase 2.0

07/03/23 12:00:00 PM Week 20 Phase 2.0

07/03/23 8:00:00 PM Week 20 Phase 2.0

07/04/23 4:00:00 AM Week 20 Phase 2.0

07/04/23 12:00:00 PM Week 20 Phase 2.0

07/04/23 8:00:00 PM Week 20 Phase 2.0
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DEFINITIONS 
ACH  = Aluminum chlorohydrate 
Al  = Aluminum 
Al:TOC  = Ratio of aluminum to BOD concentration 
Alum  = Aluminum sulfate 
BOD  = Biochemical oxygen demand 
CEB  = Chemically enhanced backwash 
CIP  = Clean-in-place 
COD  = Chemical oxygen demand 
DOC  = Dissolved organic carbon 
GAC  = Granular activated carbon 
gfd  = Membrane flux expressed as gallons per square foot per day 
gph  = Gallons per hour 
gpm  = Gallons per minute 
HRT  = Hydraulic retention time 
Hr  = Hour 
MC  = Maintenance clean 
mg  = Milligram 
mg/l  = Concentration in milligrams per liter 
micron  = Micrometer 
NaOH  = Sodium hydroxide 
NaOCl  = Sodium hypochlorite (bleach) 
PAC  = Powder activated carbon 
SiC  = Silicon carbide 
TOC  = Total organic carbon 
TSS  = Total suspended solids 
TMP  = Transmembrane pressure 
[ ]  = Denotes chemical concentration as mg/l 
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INTRODUCTION 
A pilot study for the proposed Peace River Water Treatment Plant (WTP) was conducted to evaluate the feasibility of 
Ovivo’s Silicon Carbide (SiC) clearBLOX technology as part of their expansion project.  The plant wanted to evaluate 
membrane filtration to see if it provided any economic and performance benefits compared to conventional clarifiers 
and filters, which are currently being used by the facility. 

Taste and odor are important issues as the plant experiences seasonal challenges due to MIB geosmin.  The 
membrane test evaluation was divided into two phases: 1.) powder activated carbon (PAC) addition prior to 
membranes, and 2.) granular activated carbon (GAC) downstream of the membrane pilot.  In addition to taste and 
odor challenges, the plant also wanted to see if membrane technology was able to better handle algae blooms which 
have created challenges in the past for the existing filters. 

 OBJECTIVES 
The key objectives of the pilot study were to evaluate/determine the following: 

• Membrane flux 
• Transmembrane pressure (TMP) 
• Chemical pre-treatment requirements 
• Cleaning type and frequency 
• Effluent quality 

The above-mentioned parameters are critical in determining full-scale design and costs. 

MATERIALS AND METHODS 
A clearBLOX drinking water pilot was provided by Ovivo for the Peace River pilot study.  The pilot unit was skid 
mounted with a treatment capacity of 30.0 gpm.  The pilot consisted of the following subsystems and processes: 

• Pre-screening 
• Coagulant addition 
• pH adjustment 
• Mix tank (also referred to as a flocculation tank) 
• Membrane tank 
• SiC membranes 
• Permeate and backwash pumps 
• Air scour blower 
• Chemical dosing pumps, for both pre-treatment and clean-in-place (CIP) 
• Valves 
• Flow transmitters 
• Turbidimeters (influent and effluent) 
• System controls and remote access 

The SiC clearBLOX process is a vacuum driven membrane process where the membranes are submerged in a tank 
and a centrifugal pump is used to pull water through the 0.1 micron pores.  To aid in the filtration process, coagulant 
is added prior to the membrane tank.  Periodically the membranes are backwashed with permeate water to remove 
solids and restore permeability.  Spray washing and air scouring are also used to remove and clear solids from the 
membrane surface.  Chemical cleaning is also performed to help remove contaminates that penetrate down into the 
membrane pores and are difficult to clean using mechanical methods. 

The pre-treatment schematic that was used prior to the membrane pilots consisted of the following: 

1. PAC addition to raw water (Phase I only) 
2. Alum and polymer addition 



3. In-line mixer  
4. 3-stage flocculation 
5. Plate settlers 
6. GAC (Phase II only) 

 

A basic flow diagram of the existing water treatment plant and where feed was drawn from for each phase of pilot 
testing is shown in Figure 1. 

 

Figure 1: Process flow diagram of pilot study 

 

 

Figure 2: Ovivo SiC clearBLOX pilot unit at Peace River test site 

 



 

 Figure 3: Pilot study plate settlers  

 

DATA COLLECTION 
The clearBLOX pilot continuously records the following data, which was electronically downloaded throughout the 
pilot. 

• Permeate, feed, and backwash flow 
• Trans-membrane pressure (TMP) 
• Feed and permeate turbidity 
• Temperature 
• pH after chemical addition 
• Membrane tank level 

RAW WATER QUALITY 
The following raw water quality data was provided prior to the pilot study. 

Table 1. Raw water quality 

Parameter Average Max Min 
Temperature (oC) 25.4 31.0 17.0 
Turbidity (NTU) 3.5 12.2 1.0 
TOC (mg/l) 13.9 22.3 9.8 
Alkalinity (mg/l) 62.7 96.0 42.0 
pH 7.7 8.6 7.0 
Hardness (mg/l) 120.9 257.0 64.0 
MIB (ng/l) 11.2 74.7 0.0 
Geosmin (ng/l) 12.7 375.0 0.0 
Color (color units) 79.8 157.0 18.0 
Iron (mg/l) 0.029 0.029 0.029 
Manganese (mg/l) 0.002 0.003 0.001 



 

RESULTS 

PHASE I 
Operational Data 

Below is operational flux and TMP data during Phase I testing.  Several flux rates were tested in an effort to determine 
optimum operational performance.  It was determined that flux was greatly impacted by the influent turbidity, and 
more specifically, release of algae and solids from the plate settler.  Such “upsets” in influent quality to the SiC pilot 
limited the maximum sustainable flux.  Another key factor in dealing with the algae in the pilot feedwater was the 
chlorine enhanced backwashes, which are performed on a daily basis, as it controls the amount of algae accumulating 
on the membrane surface.  In several instances the chlorine supply drum was empty and no chlorine was being 
delivered during the daily CEB sequences.  Based on the observed data during this test phase, the recommended flux 
rate was determined to be 125 gfd. 

 

Figure 4: Flux and TMP data during Phase I 
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Figure 5: Membrane fouling experienced during Phase I testing 

Feed and permeate turbidity values measured continuously during the pilot studied are shown in Figure 6.  Periods 
where there are no turbidity data points indicate situations where there was no permeate flow going through the 
pilot.  Temperature and pH of the pilot influent during Phase I are shown in Figure 7. 

 

Figure 6: Feed and permeate turbidity during Phase 1 
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Figure 7: Temperature and pH data during Phase I testing 

 

Process Settings 

Table 2 provides a summary of the different operating parameters tested during Phase I testing. 

Table 2. Phase I testing operational parameters 

Parameter Value 
Operating Flux 125-200 gfd 
Backwash Frequency 30-60 min 
BW Duration 30 sec 
Complete Basin Drain During BW Yes 
Spray Wash Yes 
Recovery Rate 90-95% 
Coagulant N/A 
Coagulant Consumption N/A 
Feed pH Control N/A 
CEB 250-1,000 mg/l bleach 
CEB Frequency 1-3 times per day 

 

Lab Data 

Table shows lab data measurements during Phase I testing.  This data does not represent all lab measurements taken 
during the test but is intended to provide a summary. 

Table 3. Lab data measurements during Phase I testing 

Date Color 
(Color 
Units) 

Turbidity 
(NTU) 

pH Alkalinity 
(mg/l) 

Total 
Hardness 
(mg/l) 

Geosmin 
(ng/l) 

MIB (ng/l) 

4/7/2023 4 0.14 6.3     
4/12/2023 2 0.07 5.90 15 131   
4/19/2023 2 0.05 6.00 15 128   

5

6

7

8

9

10

0
5

10
15
20
25
30
35
40
45

25-Mar-23 4-Apr-23 14-Apr-23 24-Apr-23 4-May-23 14-May-23 24-May-23 3-Jun-23 13-Jun-23

pH

Te
m

pe
ra

tu
re

 (o C
)

Peace River Pilot Data

Temperature pH



4/26/2023 3 0.07 6 13 133 8.7 <1 
5/3/2023 3 0.04 136 14 136 9.7 <1 
5/10/2023 3 0.07 6.2 20 127   
5/17/2023 4 0.07 6.5 17 134   
5/24/2023 3 0.06 6.50 34 138   

 

PHASE II  
Operational Data 

The main difference between Phase I and Phase II testing was discontinuing the pAC feed to the raw water prior to 
the pilot units.  Upon starting Phase II testing, the observed membrane TMP was unexpectedly high at a flux rate of 
150 gfd.  It was later determined that there was a crack in the chlorine chemical supply tubing which prevented 
chlorine from being introduced during cleaning.  The lack of chlorine resulted in poor cleaning performance.  Once 
the tubing crack was replaced, a CIP was performed and the membranes responded very quickly as there was a 
significant drop in TMP. 

It became apparent that the fouling was significantly less during Phase II testing and the membrane flux was 
gradually increased because of it.  The pilot unit was operated over the flux range of 200 – 350 gfd with very 
encouraging results.  Unfortunately, the amount of time to test these higher flux rates was fairly short due to the 
scheduled conclusion of the pilot study.  Based on the operating data in Phase II testing, sustainable flux rates of 200-
250 gfd were feasible.   

Visual observations indicated that there was much less algae growth in the plate settlers, which is probably why 
membrane fouling was reduced.  With less algae releasing off of the plates and into the membrane pilot feed, much 
higher operational flux rates were achieved. 

 

Figure 8: Flux and TMP data for Phase II testing 
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Figure 9: Turbidity data for Phase II testing 

 

 

Figure 10: Temperature and pH data for Phase II testing 

Process Settings 

Table 4 provides a summary of the different operating parameters tested during Phase II testing. 

Table 4. Operational parameters during Phase II testing 

Parameter Value 
Operating Flux 150 - 350 gfd 
Backwash Frequency 30-60 min 
BW Duration 30 sec 
Complete Basin Drain During BW Yes 
Spray Wash Yes 
Recovery Rate 96-98% 
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Coagulant N/A 
Coagulant Consumption N/A 
Feed pH Control N/A 
CEB 250-1,000 mg/l bleach 
CEB Frequency Once per day 

 

CONCLUSIONS 
There was a significant difference in membrane performance between Phase I and Phase II.  In Phase I testing, there 
was more algae growth in the plate settlers that impacted membrane performance.  While the algae could be cleaned 
with bleach, it limited the sustainable flux rate by the pilot.  It was never determined if the main fouling constituent 
was algae or if it was combination of algae, polymer, alum, and TSS. It is also unknown why algae growth was higher 
in the plate settlers during Phase I compared to Phase II, but it is reasonable that the PAC was playing a role.  The PAC 
may have been combining with polymer, alum, and/or TSS in such a way that algae growth was promoted, or made it 
more difficult to settle out in the plate settlers. 

Operation without PAC addition made a significant impact on membrane performance.  While the amount of algae 
related solids in the pilot feed was never quantified, it was visually observed that algae growth inside the plate settlers 
was significantly less.  From a membrane perspective, this provided much more favorable water quality conditions as 
much higher flux rates were observed.  Unfortunately the test study came to an end and the higher flux rates could 
not be tested for an extended period of time. 
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PEACE RIVER GAC COLUMN PILOT STUDY 

 

 

Introduction 
 

In June of 2023 Brown and Caldwell performed a trial at the Peace River Water treatment facility in Florida. 

The purpose of this trial was to evaluate new treatment techniques for water treatment at this facility. 

Several different techniques were trialed throughout the study, including granular activated carbon (GAC) 

for MIB and Geosmin removal. The goal of the GAC treatment was to estimate the exhaustion rate of the 

media and estimate the annual cost of the treatment. Brown and Caldwell enlisted the help of Hungerford 

and Terry for this trial, and Hungerford and Terry chose Puragen Activated Carbons as the media supplier 

for this project. As the supplier of the activated carbon sample, OxPure CH1240, Puragen has the below 

comments on the data collected. 

 

Procedure 
 

Three sets of data were collected during this pilot: Total Organic Carbons (TOC), methyl-isoborneol (MIB), 

and Geosmin. All three are common contaminants in municipal water make up sources. The primary goal 

of this study is to understand the exhaustion rate for MIB and Geosmin in Brown and Caldwell’s proposed 

treatment plan. TOC was also tested to provide data that could be relevant for the evaluation of PFAS 

removal in future studies.  

The pilot study commenced on June 2, 2023 and ran through June 28, 2023 for a total of 26 operational 

days. Brown and Caldwell arranged the pilot according to the recommendations from Puragen to 

Hungerford and Terry. The water flow through the column was set to target 15 minutes of empty bed 

contact time (EBCT). Flow through the column was non-stop during the study. Water samples were pulled 

at the inlet, 25%, 50%, 75%, and outlet points of the column. These samples were analyzed for MIB and 

Geosmin. TOC analysis was performed on the inlet and outlet samples only.  
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Observations 
 

Analysis for MIB and Geosmin began on June 14, 2023. Initially no breakthrough was observed for either 

contaminant in the effluent sample. MIB breakthrough occurred in the 50% tap sample and continued to 

appear there until June 20 when breakthrough was observed in the 75% tap sample. Finally on June 28 

breakthrough of MIB was observed in the GAC column effluent. Geosmin breakthrough was only observed 

in one tap sample, and that was the 25% tap on June 23.  

Results for TOC analysis are available for the entirety of the study. Samples were pulled and collected once 

a week on the inlet and the outlet of the column. There wasn’t a significant level of TOC detected until the 

final sample tested.  

 

 Results 

 

MIB Testing Data 
 

 

MIB 
Result(in 

ng/L) 

MIB 
Result(in 

ng/L) 

MIB 
Result(in 

ng/L) 

MIB 
Result(in 

ng/L) 

MIB 
Result(in 

ng/L) 

Location 6/14/2023 6/16/2023 6/20/2023 6/23/2023 6/28/2023 

Raw 97.1 115 75.5 46.3 25.5 

 
Pilot 

Settled 
Water 

93.7 113 71.3 47.3 24.1 

 

 
GAC 

Influent 
101 113 76.3 47.4 24.4 

 

 

GAC 25% 22.2 23.9 24.7 27.3 18.4 
 

 

GAC 50% < 1.0 < 1.0 2.6 8.6 9.8 
 

 

GAC 75% < 1.0 < 1.0 < 1.0 < 1.0 1.6 
 

 
GAC 

Effluent 
1 1 1 1 1 
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Geosmin Testing Data 
 

 

Geosmin 
Result(in 

ng/L) 

Geosmin 
Result(in 

ng/L) 

Geosmin 
Result(in 

ng/L) 

Geosmin 
Result(in 

ng/L) 

Geosmin 
Result(in 

ng/L) 

Location 6/14/2023 6/16/2023 6/20/2023 6/23/2023 6/28/2023 

Raw 18.1 14.5 11.3 4.8 2.9 

 
Pilot 

Settled 
Water 

17.5 14 10.8 4.7 2.9 

 

 
GAC 

Influent 
17.9 13.8 11 4.6 2.7 

 

 

GAC 25% < 1.0 < 1.0 < 1.0 1.2 < 1.0 
 

 

GAC 50% < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
 

 

GAC 75% < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
 

 
GAC 

Effluent 
1 1 1 1 1 

 

 
 

 

TOC Testing Data 
 

 

TOC 
Result(in 

mg/L) 

TOC 
Result(in 

mg/L) 

TOC 
Result(in 

mg/L) 

TOC 
Result(in 

mg/L) 

TOC 
Result(in 

mg/L) 

Location 6/2/2023 6/9/2023 6/14/2023 6/23/2023 6/30/2023 

Raw 13.3 12.7 12.9 17.4 15.1 

 
GAC 

Influent 
4.78 6.84 4.92 5.25 5.12 

 

 
GAC 

Effluent 
0.35 0.8 0.35 0.88 3.77 
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Conclusion 
 

In summary, the data available in this study proves that a GAC vessel with OxPure CH1240 operated with 

an EBCT of 15 minutes will effectively remove MIB and Geosmin for 14 days. It could be assumed between 

June 2 and June 14 that MIB and Geosmin were removed effectively, however Puragen is not willing to 

make that assertion based on the lack of data to support that claim.  

It was observed in this study that at varying points in time, MIB and Geosmin only broke through in earlier 

stages of the GAC column (i.e. the 25% or 50% taps). There is enough data to state that MIB and Geosmin 

can be effectively removed by OxPure CH1240 with a lower EBCT – between 8 and 10 minutes. It is possible 

that an EBCT lower than 8 minutes could be effective, however more data would be needed to make that 

claim.  
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Master Equipment List Appendix C

GUIDELINES:
Fill in Equipment Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

DUTY DEFINITIONS OPERATION DEFINITIONS STATUS DEFINITIONS

(C) Continuous: Operates continuously under normal conditions (C) Critical: Operates without interruption under any(N) New: Equipment is new

( I ) Intermittent: Operates intermittently under normal conditions (E) Essential: Operates during normal & utility power failure (eg. requires GENSET)(E) Existing: Equipment is existing and not modified

(S) Stand-by: Installed, but will not operate simultaneously with duty equipment (N) Non-essential: Operates during normal conditions, but interruptible on load shed & utility failure(M) Modified:Equipment is existing and modified

(R) Redundant but Operational: Redundant/standby equipment but may be run simultaneously with duty equipment (F) Future: New equipment, but not installed initially

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Sodium Hydroxide Storage Tank 1 Storage Tank Indoors 19,929 gal 12 ft ID, 21 ft SSL NA NA NA NA NA NA NA NA N

Sodium Hydroxide Storage Tank 2 Storage Tank Indoors 19,929 gal 12 ft ID, 21 ft SSL NA NA NA NA NA NA NA NA N

Sodium Hydroxide Feed Pump 1 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 2 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 3 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 4 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 5 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral S E N

Sodium Hydroxide Feed Pump 6 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 7 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral C E N

Sodium Hydroxide Feed Pump 8 Metering Pump Indoors 40 gph 145 psi NA NA 240V 1 Integral S E N

PAC Storage Tank 1 Storage Tank Outdoors 89,200 gal 28.5 ft L x 28 ft W x 19.8 ft D NA NA NA NA NA NA NA NA N

PAC Storage Tank 2 Storage Tank Outdoors 89,200 gal 28.5 ft L x 28 ft W x 19.8 ft D NA NA NA NA NA NA NA NA N

PAC Storage Tank 3 Storage Tank Outdoors 89,200 gal 28.5 ft L x 28 ft W x 19.8 ft D NA NA NA NA NA NA NA NA N

PAC Storage Tank 4 Storage Tank Outdoors 89,200 gal 28.5 ft L x 28 ft W x 19.8 ft D NA NA NA NA NA NA NA NA N

PAC Slurry Mixer 1 Slurry Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 Y C E N

PAC Slurry Mixer 2 Slurry Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 Y C E N

PAC Slurry Mixer 3 Slurry Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 Y C E N

PAC Slurry Mixer 4 Slurry Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 10 HP 480V 3 Y C E N

PAC Transfer Pump 1 Centrifugal Outdoors 45 gpm 57 TDH 1,750 RPM 1,750 RPM 5 HP 480V 3 Y C E N

PAC Transfer Pump 2 Centrifugal Outdoors 45 gpm 57 TDH 1,750 RPM 1,750 RPM 5 HP 480V 3 Y C E N

PAC Transfer Pump 3 Centrifugal Outdoors 45 gpm 57 TDH 1,750 RPM 1,750 RPM 5 HP 480V 3 Y C E N

PAC Transfer Pump 4 Centrifugal Outdoors 45 gpm 57 TDH 1,750 RPM 1,750 RPM 5 HP 480V 3 Y C E N

PAC Contact Tank 1 Contact Tank Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

PAC Contact Tank 2 Contact Tank Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

PAC Contact Tank 3 Contact Tank Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

PAC Contact Tank 4 Contact Tank Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

PAC Tank Mixer 1 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 25 HP 480V 3 Y C E N

PAC Tank Mixer 2 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 25 HP 480V 3 Y C E N

PAC Tank Mixer 3 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 25 HP 480V 3 Y C E N

PAC Tank Mixer 4 Tank Mixer Outdoors 17 ft shaft 7.5 ft impeller 30 RPM NA 25 HP 480V 3 Y C E N

PAC Feed Pump 1 Centrifugal Pump Indoors 383 gph 100 psi 1,725 RPM 1,725 RPM 2 HP 480V 3 Y C E N

PAC Feed Pump 2 Centrifugal Pump Indoors 383 gph 100 psi 1,725 RPM 1,725 RPM 2 HP 480V 3 Y C E N

PAC Feed Pump 3 Centrifugal Pump Indoors 383 gph 100 psi 1,725 RPM 1,725 RPM 2 HP 480V 3 Y S E N

Alum Storage Tank 1 Storage Tank Indoors 20,352 gal 12 ft ID, 21.5 ft SSL NA NA NA NA NA NA NA NA N

Alum Storage Tank 2 Storage Tank Indoors 20,352 gal 12 ft ID, 21.5 ft SSL NA NA NA NA NA NA NA NA N

Alum Storage Tank 3 Storage Tank Indoors 20,352 gal 12 ft ID, 21.5 ft SSL NA NA NA NA NA NA NA NA N

Alum Storage Tank 4 Storage Tank Indoors 20,352 gal 12 ft ID, 21.5 ft SSL NA NA NA NA NA NA NA NA N

Alum Storage Tank 5 Storage Tank Indoors 20,352 gal 12 ft ID, 21.5 ft SSL NA NA NA NA NA NA NA NA N

Alum Feed Pump 1 Metering Pump Indoors  gph 100 psi NA NA 240V 1 Integral C E N

Alum Feed Pump 2 Metering Pump Indoors 150 gph 100 psi NA NA 240V 1 Integral C E N

Alum Feed Pump 3 Metering Pump Indoors 150 gph 100 psi NA NA 240V 1 Integral S E N

Polymer Aging Tank 1 Storage Tank Indoors 390 gal 4.5 ft L x 4.2 ft W x 3.7 ft D NA NA NA NA NA NA NA NA N

Polymer Aging Tank 2 Storage Tank Indoors 390 gal 4.5 ft L x 4.2 ft W x 3.7 ft D NA NA NA NA NA NA NA NA N

Polymer Aging Mixer 1 Mixer Indoors 3/4" dia shaft 12" propeller 350 RPM 350 RPM 3/4 HP 480V 3 N C E N

Polymer Aging Mixer 2 Mixer Indoors 3/4" dia shaft 12" propeller 350 RPM 350 RPM 3/4 HP 480V 3 N S E N

Polymer Feed Pump 1 Metering Pump Indoors 200 gph 60 psi NA NA 240V 1 Integral C E N

Polymer Feed Pump 2 Metering Pump Indoors 200 gph 60 psi NA NA 240V 1 Integral C E N

Polymer Feed Pump 3 Metering Pump Indoors 200 gph 60 psi NA NA 240V 1 Integral C E N

Polymer Feed Pump 4 Metering Pump Indoors 200 gph 60 psi NA NA 240V 1 Integral C E N

Polymer Feed Pump 5 Metering Pump Indoors 200 gph 60 psi NA NA 240V 1 Integral S E N

Polymer Feeder 1 Volumetric Feeder Indoors 3.4 lb/min 60 psi NA NA 1/4 HP 480V 3 N C E N

Polymer Feeder 2 Volumetric Feeder Indoors 3.4 lb/min 60 psi NA NA 1/4 HP 480V 3 N S E N

Polymer Feed Tank 1 Storage Tank Indoors 420 gal 6 ft L x 4.2 ft W x 2.7 ft D NA NA NA NA NA NA NA NA N

Polymer Feed Tank 2 Storage Tank Indoors 420 gal 6 ft L x 4.2 ft W x 2.7 ft D NA NA NA NA NA NA NA NA N

Polymer Blower 1 Blower Indoors 90 CFM 40" Water Column NA NA 2.5 HP 480V 3 N C E N

Polymer Blower 2 Blower Indoors 90 CFM 40" Water Column NA NA 2.5 HP 480V 3 N S E N

Rapid Mix Tank 1 Rapix Mix Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

Rapid Mix Tank 2 Rapid Mix Outdoors 89,200 gal 28 ft L x 28 ft W x 15 ft D NA NA NA NA NA NA NA NA N

Rapix Mixer 1 Mixer Outdoors 17 ft shaft 7.5 ft impeller NA NA 25 HP 480V 3 Y C E N

Rapid Mixer 2 Mixer Outdoors 17 ft shaft 7.5 ft impeller NA NA 25 HP 480V 3 Y S E N

1st Stage Flocculator 1 Flocculator Outdoors 60 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

1st Stage Flocculator 2 Flocculator Outdoors 60 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

1st Stage Flocculator 3 Flocculator Outdoors 60 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

1st Stage Flocculator 4 Flocculator Outdoors 45 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

2nd Stage Flocculator 1 Flocculator Outdoors 45 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

2nd Stage Flocculator 2 Flocculator Outdoors 45 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

2nd Stage Flocculator 3 Flocculator Outdoors 45 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

2nd Stage Flocculator 4 Flocculator Outdoors 45 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

3rd Stage Flocculator 1 Flocculator Outdoors 30 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

3rd Stage Flocculator 2 Flocculator Outdoors 30 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 y C E N

3rd Stage Flocculator 3 Flocculator Outdoors 30 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

3rd Stage Flocculator 4 Flocculator Outdoors 30 sec-1 28 ft W x 14 ft L x 15 ft D NA Variable 3 HP 480V 3 Y C E N

CAPACITY/SIZE 1 

(gpm, scfm, etc.)

Master Equipment List

Peace River WTP 24 MGD Expansion

Project No.: 159076

Design Deliverable Milestone: Design Criteria Package

EQUIPMENT (COMMON NAME) TREATMENT PROCESS EQUIPMENT TYPE DESCRIPTION
INDOORS/

OUTDOORS

CAPACITY/SIZE 2 

(TDH, psig, etc.)

Equipment 

RPM
Motor RPM

No.of 

PHASES
Notes

(Supply Voltage)

Sodium Hydroxide Chemical Feed System

1 1/3 HP (1/3 HP per 

pump)

1 HP (1/3 HP per 

pump)

Powdered Activated Carbon Chemical Feed System

Alum Chemical Feed System

2.25 HP (3/4 HP per 

pump)

Polymer (Liquid Stream) Chemical Feed System

3.75 HP (3/4 HP per 

pump)

Rapid Mix

Flocculation
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Master Equipment List Appendix C

RATED POWER VOLTAGE VFD DUTY OPERATION STATUS

Enter Enter Enter

(hp) VFD C, I, S, or R C, E, or N N, E, M, or F

(approx.) (Y/N) (see above) (See above) (See above)

Inclined Plate Settler Cartridge 1 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 2 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 3 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 4 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 5 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 6 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 7 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 8 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 9 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 10 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 11 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 12 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 13 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 14 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA N/A N/A N/A N/A C E N

Inclined Plate Settler Cartridge 15 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA NA NA NA NA C E N

Inclined Plate Settler Cartridge 16 Plate Settler Outdoors 0.4 gpm/sf 26.16 ft W x 5 ft L x 10.5 ft H NA NA NA NA NA NA C E N

Hoseloss Sludge Collector 1 Hoseless Sludge Collector Outdoors 200 gpm 40 ft L x 28 ft W NA NA 0.25 HP 120V 1 N C E N

Hoseloss Sludge Collector 2 Hoseless Sludge Collector Outdoors 200 gpm 40 ft L x 28 ft W NA NA 0.25 HP 120V 1 N C E N

Hoseloss Sludge Collector 3 Hoseless Sludge Collector Outdoors 200 gpm 40 ft L x 28 ft W NA NA 0.25 HP 120V 1 N C E N

Hoseloss Sludge Collector 4 Hoseless Sludge Collector Outdoors 200 gpm 40 ft L x 28 ft W NA NA 0.25 HP 120V 1 N C E N

Filter Cell 1 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 2 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 3 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 4 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 5 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 6 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 7 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 8 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 9 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 10 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 11 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 12 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 13 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Filter Cell 14 Filters Outdoors 375 SF 12" Silica Sand, 18" Anthracite NA NA NA NA NA NA C E N

Air Scour Blower 1 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 Y C E N

Air Scour Blower 2 Blower Outdoors 3,360 scfm 20 psi NA NA 40 HP 480V 3 Y S E N

Sodium Hypochlorite Storage Tank 1 Storage Tank Indoors 19,929 gal 12 ft ID, 21 ft SSL NA NA NA NA NA NA C E N

Sodium Hypochlorite Storage Tank 2 Storage Tank Indoors 19,929 gal 12 ft ID, 21 ft SSL NA NA NA NA NA NA C E N

Sodium Hypochlorite Feed Pump 1 Metering Pump Indoors 132 gph 100 psi NA NA 230V 1 Integral C E N

Sodium Hypochlorite Feed Pump 2 Metering Pump Indoors 132 gph 100 psi NA NA 230V 1 Integral C E N

Sodium Hypochlorite Feed Pump 3 Metering Pump Indoors 132 gph 100 psi NA NA 230V 1 Integral C E N

Sodium Hypochlorite Feed Pump 4 Metering Pump Indoors 132 gph 100 psi NA NA 230V 1 Integral C E N

Sodium Hypochlorite Feed Pump 5 Metering Pump Indoors 132 gph 100 psi NA NA 230V 1 Integral S E N

Ammonium Hydroxide Storage Tank 1 Storage Tank Indoors 10,881 gal 12 ft ID, 20.75 ft SSL NA NA NA NA NA NA NA NA N

Ammonium Hydroxide Storage Tank 2 Storage Tank Indoors 10,881 gal 12 ft ID, 20.75 ft SSL NA NA NA NA NA NA NA NA N

Ammonium Hydroxide Feed Pump 1 Metering Pump Indoors 30 gph 145 psi NA NA 240V 1 Integral C E N

Ammonium Hydroxide Feed Pump 2 Metering Pump Indoors 30 gph 145 psi NA NA 240V 1 Integral C E N

Ammonium Hydroxide Feed Pump 3 Metering Pump Indoors 30 gph 145 psi NA NA 240V 1 Integral S E N

Ammonium Hydroxide Vapor Scrubber 1 Vapor Scrubber Indoors 400 gal 3.5 ft ID x 5 ft SSH NA NA N/A N/A N/A NA NA NA N

Tansfer Pump 1 Vertical Turbine Indoors 9,030 GPM 49 ft TDH NA 1,200 RPM 150 HP 480V 3 Y C E N

Tansfer Pump 2 Vertical Turbine Indoors 9,030 GPM 49 ft TDH NA 1,200 RPM 150 HP 480V 3 Y C E N

Tansfer Pump 3 Vertical Turbine Indoors 9,030 GPM 49 ft TDH NA 1,200 RPM 150 HP 480V 3 Y C E N

Tansfer Pump 4 Vertical Turbine Indoors 9,030 GPM 49 ft TDH NA 1,200 RPM 150 HP 480V 3 Y S E N

Settled Sludge Transfer Pump 1 Centrifugal Outdoors 700 gpm 20 ft TDH NA 1250 RPM 15 HP 480V 3 Y C E N

Settled Sludge Transfer Pump 2 Centrifugal Outdoors 700 gpm 20 ft TDH NA 1250 RPM 15 HP 480V 3 Y S E N

Gravity Sludge Thickner Mechanism Thickner Outdoors 0.48 MGD  < 1 RPM NA 1 HP 480V 3 N C E N

Gravity Thickener Blend Tank 1 Blend Tank Outdoors 0.22 MGD 50 ft ID x 14 ft SWD NA NA NA NA NA NA NA NA N

Supernatent Pump 1 Centrifugal Outdoors 700 gpm 24 ft TDH NA 1,750 RPM 10 HP 480V 3 N C E N

Supernatent Pump 2 Centrifugal Outdoors 700 gpm 24 ft TDH NA 1,750 RPM 10 HP 480V 3 N S E N

Thickened Sludge Pump 1 Centrifugal Outdoors 200 gpm 76 ft TDH 2,736 RPM 1,750 RPM 7.5 HP 480V 3 N C E N

Thickened Sludge Pump 2 Centrifugal Outdoors 200 gpm 76 ft TDH 2,736 RPM 1,750 RPM 7.5 HP 480V 3 N S E N

Belt Filter Feed Pump 3 Progressive Cavity Outdoors 300 gpm 30 psi 186 RPM Variable 25 HP 480V 3 Y C E N

Belt Filter Press 3 Belt Filter Press Outdoors 120 gpm 1,500 lbs/hr dry solids @ 2.5% NA Variable 7.5 HP (3) motors 480V 3 Furnished C E N Belt Wash = 80 gpm @ 85 psi

Sludge Cake Transfer Pump 1 Progressive Cavity Outdoors 20 gpm 150 psi 60 RPM 1,650 RPM 25 HP 480V 3 Y C E N

Polymer Feed Tank 1 Storage Tank Outdoors 275 gal 4 ft x 3.3 ft x 3.8 ft NA NA NA NA NA NA NA NA N

Dewatering Polymer Metering Pump 1 Metering Pump Outdoors 4 gph 100 psi NA NA 1/2 HP 120V 1 Furnished C E N Dilution Water = 60 - 1,200 gph max

Recycle Pump 6 Recycle Pump Station Vertical Turbine Outdoor 7,600 gpm 1,200 RPM 1,200 RPM 200 HP 480V 3 Y C E N

Future High Service Pump 1 Horizontal Split Case Indoors 6,000 gpm 164 ft TDH 1,765 RPM 1,765 RPM 350 HP 480V 3 Y C E N

Future High Service Pump 2 Horizontal Split Case Indoors 6,000 gpm 164 ft TDH 1,765 RPM 1,765 RPM 350 HP 480V 3 Y C E N

Future High Service Pump 3 Horizontal Split Case Indoors 6,000 gpm 164 ft TDH 1,765 RPM 1,765 RPM 350 HP 480V 3 Y C E N

Future High Service Pump 4 Horizontal Split Case Indoors 6,000 gpm 164 ft TDH 1,765 RPM 1,765 RPM 350 HP 480V 3 Y S E N

Filter Backwash Pump 1 Centrifugal Indoors 9,400 gpm 200 ft TDH 1,750 RPM 1,750 RPM 200 HP 480V 3 Y C E N

Filter Backwash Pump 2 Centrifugal Indoors 9,400 gpm 200 ft TDH 1,750 RPM 1,750 RPM 200 HP 480V 3 Y S E N

EQUIPMENT (COMMON NAME) TREATMENT PROCESS EQUIPMENT TYPE DESCRIPTION
INDOORS/

OUTDOORS

CAPACITY/SIZE 1 

(gpm, scfm, etc.)

No.of 

PHASES
Notes

(Supply Voltage)

Inclined Plate Settlers

CAPACITY/SIZE 2 

(TDH, psig, etc.)

2.66 HP (2/3 HP per 

pump)

Ammonium Hydroxide Chemical Feed System 1 HP (1/3 HP per 

pump)

Transfer Pump Station

Equipment 

RPM
Motor RPM

Solids Handeling

Polymer (Dewatering) Chemical Feed System

High Service Pump Station

Granular Media Filters

Sodium Hypochlorite Chemical Feed System

C-3



Peace River Facility 24 Million Gallon Per Day (MGD) Expansion Design Criteria Report 

 

 

D-1 

Peace River Facility- Design Criteria Report 

Appendix D: Preliminary Geotechnical Investigation 

 



 

H2RCORP.COM  | 3921 76th Avenue N. Pinellas Park, FL 33781 | 1900 NW 40th Court Pompano Beach, FL 33064                 
1900 N. Tamiami Trail North Fort Myers, FL 33903 | p: (727) 541-3444 | CA31828 

 

 

 

 

August 16, 2023 
 
Brown and Caldwell 
5405 Cypress Center Dr, Unit 250 
Tampa, Florida 33609 
 
ATTN:  Mr. Robert Gaylord, PE 
  Senior Associate, Env Engineering 
  RGaylord@BrwnCald.com 
   
Subject: Preliminary Geotechnical Report for Design Criteria Package Development  

Peace River Facility WTP 24 MGD Expansion and Optimization 
Desoto County, FL | H2R Project No:  220412.080_Task Order 1 

 
Dear Mr. Gaylord: 
 
H2R Corp. (H2R) appreciates the opportunity to submit this report of geotechnical site characterization 
which will support Brown and Caldwell’s (B&C) design criteria package (DCP) development.  B&C has 
been tasked to deliver a DCP to the Peace River Manasota Regional Water Supply Authority (the 
Authority) for a Water Treatment Plant (WTP) expansion for future proposers. The Peace River Facility 
(PRF) expansion and optimization for the Authority’s WTP is located adjacent to the Peace River, at 
8998 County Road 769 (King’s Hwy) in Arcadia, Florida. The DCP development is authorized under 
B&C’s Owner’s Agent Program Management Services Master Contract, a contract which has authorized 
H2R, via Task Order 1, to deliver geotechnical services.    
 
Traditional DCP development typically requires baseline geotechnical information so that prospective 
bidders can better estimate the required geotechnical subsurface exploratory efforts and geotechnical 
design services to deliver a final design.  Therefore, regardless of the contract delivery method, it will 
be up to the future design team to utilize information from the DCP to appropriately bid the work. At 
the time of this report, there is no indication of what project delivery method will be established.   
 
The project may proceed as a Progressive Design-Build.  It is not expected that any selected delivery 
method or future DCP developments will require additional geotechnical information to aid the B&C 
team’s DCP preparation efforts.  Furthermore, regardless of the volume of preliminary geotechnical 
data collected for the DCP, it is up to the final designers to collect the appropriate amount of 
geotechnical information to deliver the project. The information provided within this report is for the 
purpose of the Progressive Design-Build Team bidding only. The information is used to only establish 
design criteria. 
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H2R has been provided with some information to develop the geotechnical program discussed herein, 
including a Capacity Optimization Study for the facility, developed by Ardurra, and dated May 2022, 
which served as a general overview.  Most pertinent information regarding the project’s Purpose and 
Need was conveyed in late August 2022. B&C has since continued to develop the project, and 
additional detail has since been conveyed to H2R regarding anticipated WTP expansion features.  
Project features are still being developed, and will not be summarized here, though this report will 
provide general recommendations applicable to the anticipated WTP infrastructure.  

 

In Gratitude,  

H2R Corp 

 
 
Hung P. Van, E.I.T. 
Geotechnical Intern 

 
David A. Rancman, P.E. 
Senior Geotechnical Engineer 
Florida Registration Number 70413 

 
 
 
 
Thai Nguyen, Ph.D., P.E. 
Chief Geotechnical Engineer  

 

  

david.rancman
Florida
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1 SUBSURFACE EXPLORATION PROGRAM 

The project features most impacted by subsurface conditions are naturally the heavy structures such 
as holding and processing tanks. The objective of subsurface exploration program is to satisfy the goal 
of site characterization, balancing shallow and deep borings while collecting data sufficient for 
proposers to develop a geotechnical design for the proposed WTP expansion design. However, as 
noted in the subsequent recommendation sections, deeper soil borings may need to be supplemented 
for future design. Table 1 presents the as-drilled boring coordinates. A boring location map is attached 
in  Appendix 1: Boring Location Map 
 

Table 1: Approximate Borehole Coordinates 

Boring  Longitude Latitude 

SB-05 27.092689 -82.001112 
B-04 27.092398 -82.001709 
SB-04 27.092158 -82.000331 
SB-03 27.091492 -82.000320 
B-02 27.090305 -82.000098 
B-03 27.093112 -82.000652 

 

 

Boring  Longitude Latitude 

AB-03 27.090890 -82.000183 
AB-04 27.091838 -82.000584 
AB-05 27.092101 -82.000859 
AB-06 27.092700 -82.000286 
AB-07 27.092302 -82.001204 
AB-08 27.091892 -82.002134 

 

 

The subsurface exploration program was performed between March 21 and March 23, 2023 using a 
Diedrich D50 ATV-Buggy at the direction of an H2R Engineer. Bulk samples were collected from power 
auger borings. Six (6) Standard Penetration Test (SPT) borings were also performed in general 
accordance with ASTM D1586. The drill tooling was advanced using mud-rotary methods between 
samples.  Sample intervals were at 5 feet, apart from SPT intervals between 7 to 8.5 feet, and 9 to 10.5 
feet Below Ground Surface (BGS).   

It should be noted that much of the existing project area is approximately 5 feet higher than the natural 
ground surface. Where most borings adjacent to existing infrastructure were performed, the upper 
layer is therefore fill placed as part of the PRF’s original construction. A topographic survey was 
performed by Hyatt Survey Services in February and March 2023, prior to our exploration program. No 
specific survey at each borehole location was performed. We have not performed a google earth kmz 
overlaying to approximately estimate ground elevations at borehole locations (which will require the 
topographic survey to be in kmz format). Borehole depth BGS is utilized on the borings logs and in the 
described subsurface conditions.  Table 2 summarizes the borings performed.  Detailed boring logs are 
presented in Appendix 2.  

Though final locations of the various project features will be determined by the designer, the areas 
where 75-ft depth borings were performed are closer to the anticipated tank locations.  As the facility 
is currently operational and given the dense network of utilities associated with the WTP 
infrastructure, a high-risk level for utility conflict was identified. As such, the following activities are 
associated with the presence of utilities: 
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 H2R reviewed all available utility plans and coordinated closely with B&C as well as PRMSA staff 
due to the high risk of utility damage during H2R’s exploratory efforts. 

 Pre-mobilization teleconferences, as well as site visits conducted from 3/21/2023 to 3/23/2023 
confirm the staked locations.  

 Boring locations AB-1, AB-2, SB-1, and SB-2 were not performed due to utility concerns. 
Currently, there are no plans to conduct these borings. The borings were not renumbered.  

 H2R cautiously hand-augured the upper 6 feet before beginning SPT sampling and mud-rotary 
sampler advancement for boreholes SB-03 and B-02.  

 

Table 2: Boring Summary 

 Boring Summary Depth (ft) Detail 
 

Auger Borings (AB-3, through AB-8) 10 AB-1, AB-2 not performed due to utilities  

SPT Borings (B-1 through B-4) 75 Hand auger upper 7 feet  

SPT Borings (SB-3, SB-4, SB-5) 35-40 
Hand auger upper 7 feet, SB-1 and SB-2 not 
performed due to utilities 

 

Bulk Sampling  Variable 
The upper 5 feet of the auger borings were 
retained to evaluate fill suitability 

 

 

2 REVIEW OF EXISTING DATA 

The Soil Survey for DeSoto County published by the National Resources Conservation Service (NRCS) 
of the United State Department of Agriculture (USDA) was reviewed. Main soil unit (#15 - Felda Fine 
Sand) covers most of the project area. Two soil units, #30 - Pomello Fine Sand and #13 - EauGallie Fine 
Sand are found in the north end of the project area. Additional details from NRCS publications can be 
found in Appendix 3.  
 
Based on a review of the geology for DeSoto County, the entire site is covered by the Thp: Hawthorn 
Group, Peace River Formation (Miocene/Pliocene). The Peace River Formation crops out or is beneath 
a thin overburden on the southern part of the Ocala Platform extending into the Okeechobee Basin. 
These sediments were mapped from Hillsborough County southward to Charlotte County.  
 
The Peace River Formation comprises interbedded sands, clays, and carbonates within this area. The 
sands are generally light gray to olive gray, poorly consolidated, clayey, variably dolomitic, very fine to 
medium-grained, and phosphatic. The clays are yellowish gray to olive gray, poorly to moderately 
consolidated, sandy, silty, phosphatic, and dolomitic. The carbonates are usually dolostone in the 
outcrop area. The dolostones are light gray to yellowish gray, poorly to well indurated, variably sandy, 
clayey, and phosphatic. Opaline chert is often found in these sediments. 
 
The phosphate content of the Peace River Formation sands is frequently high enough to be 
economically mined. Fossil mollusks occur as reworked casts, molds, and limited original shell material. 
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Silicified corals and wood, and vertebrate fossils are also present. The Peace River Formation is 
widespread in southern Florida. It is part of the intermediate confining unit/aquifer system.   

3 GROUND WATER TABLE 

Ground water table (GWT) was encountered typically between 4 and 5 feet below ground surface at 
the time of our field exploration during Florida’s dry season. Groundwater conditions will vary with 
environmental variations and seasonal conditions, such as the frequency and magnitude of rainfall 
patterns, as well as manmade influences, such as swales, drainage ponds, underdrains, etc. Some 
locations as AB-04 (8.5 ft) and SB-03 and AB-05 (7 ft) encountered groundwater at greater depths 
because they performed from an elevated-man made ground surface.  

Based on the NRCS Soil Review, site observations, and H2R’s experience in this area, it is estimated 
that the historical Seasonal High Ground Water Table (SHGWT) is approximately at a depth of 0.5 feet 
(Unit 15) to 2.5 feet (Unit 30) below the natural ground surface. The SHGWT is naturally deeper in the 
man-made elevated areas due to fill brought to the site for the construction of the existing facility. 

4 FIELD EXPLORATION PROGRAM 

SPT borings are typically performed to provide soil samples and standard penetration resistance "N" 
values. Engineering properties of the soils can be correlated with SPT "N" values. The SPT borings were 
performed in general accordance with ASTM D-1586 using an automatic hammer.  

Disturbed soil samples obtained with the split-spoon sampler were placed in glass jars and returned to 
our laboratory for additional visual classification and laboratory testing assignment by a Geotechnical 
Engineer. The SPT boring includes three (3) 75-ft deep boreholes (B-02, B-03, B-04) and three (3) 35-ft 
to 40-ft deep boreholes (SB-03, SB-04, SB-05). Detailed boring logs can be found in Appendix 2.  

The encountered soils within the top 10 feet agree with descriptions from NRCS Soil Survey or 
exemplify that suitable fills were placed during the facility’s original construction. The encountered 
soils within 75 feet at borings generally agree with descriptions of the Hawthorn Group. 

The following generalized soil descriptions, aside from the upper fill layers (Fine Sand, SP) summarize 
the observed subsurface conditions at the boring locations. 

 Layer 1: Fine Sand (SP) – This layer was typically encountered from the natural ground surface 
to a varied depth of about 6 to 12 ft. SPT values (Figure 1) indicate loose sands where N-values 
typically range from 3 to 16, with a median value approximately 7. 

 Layer 2: Fine Sand with Silt (SP-SM) to Silty Sand (SM) – This layer was typically encountered 
from bottom of layer 1 to a depth of approximately 40 ft. In this layer, the SPT N values were 
approximately 0 to 10. A thin lens (approximately 3-ft to 5-ft thick) of potentially cemented 
particles with SPT N higher than 50 was encountered at borings B-02 and B-04. The layer is 
generally loose but can often be very loose (N values 0 to 4, with an auto-SPT hammer). 

Layer 2 is considered unsuitable due to the potential of excessive settlement. 
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 Layer 3: Mixed matrix of predominantly Silty Sand (SM), with scattering lenses of Sandy 
Clayey Silt (ML) or Cemented Silty Sand (Limestone formation) – This layer is unpredictable, 
with depths ranging from approximately 40 ft to the terminated depth (75 ft) at the three deep 
borings. The material ranged from loose to medium dense for granular materials, or medium 
stiff to very stiff for the cohesive silty layers. As can be expected for carbonic or Florida 
Limestone formations, occasional refusal blow counts in the cemented lenses occurred. 

Figure 1: N-Values versus Depth for SPT Borings 

 

5 LABORATORY TESTING 

Boring samples were sent to an H2R laboratory for evaluation and to complete the soil classification 
process. Laboratory tests on selected soil samples were performed to determine the physical 
properties of the soil.  Bulk samples were also obtained from this effort to evaluate on-site soils for use 
as fill (Modified Proctor testing).  Table 3, Table 4, and Table 5 summarize the tests performed, with 
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specific details in Appendix 4: Laboratory Test Results.  Sections 6 and 7 infer geotechnical 
recommendations from the test results.  

 

Table 3: Index Test Results 

Bore 
Hole 

Depth 
(ft)  

Atterberg 
Limits  

ASTM D 4319 
200 Sieve  

(ASTM D 1140) 

Organic 
(%)  

(ASTM D 
2974)  

Moisture 
(%) 

Sieve 
Analysis  
(ASTM D 

6913) 
USCS 

 
PL (%) LL (%) Cc Cu  

B-02 18.5   10.3  32.9   SP-SM  

 43.5     44.2   29.7     SM  

 48.5 18 36 50.8  24.3   ML  

 53.5     66.1   28.5     ML  

B-03 13.5   14.9  24.9 3.5 2.3 SM  

 48.5     43.0   27.3     SM  

 68.5   90.0  43.2   ML  

B-04 8.0     15.1   19.9 5.4 2.8 SM  

 48.5   44.5  25.0   SM  

 33.5     5.2   32.9     SP-SM  

 53.5 20 31 N/A  N/A   
  

SB-03 0.0       0.9 4.8        

 28.5 19.2 52.3 2.9 1.1 SM  

SB-04 23.5     13.3   30.5     SM  

 28.5 8.1 32.8 SP-SM  

SB-05 23.5     29.6   39.0     SM  

 

 

Table 4: Corrosion Test Results 

Sample 
Approx 

Soil Depth 
BGS (ft) 

pH 
AASHTO 

T289 
(ppm) 

Chlorides 
AASHTO 

T291 
(ppm) 

Sulphates 
AASHTO 

T290 
(ppm) 

Resistivity 
AASHTO 

T288 
(ohm-cm) 

 

AB – 08 (Bulk) 0-10.0 6.4 0 54 5700  

AB – 05 (Bulk) 0-10.0 6.6 0 0 9000  

For Soils:   

Slightly Aggressive when all:  Extremely Aggressive when any: 
+ pH > 6.0 for Concrete or 7.0 for Steel  + pH < 5.0 for Concrete or 6.0 for Steel 
+ Chlorides < 500  + Chlorides > 2000 
+ Sulfates < 1000  + Sulfates > 2000 
+ Resistivity > 3000 for Concrete, 5000 for Steel  + Resistivity < 500 
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Table 5: Moisture – Density Relationship Results (Modified Proctor Tests) 

Sample Bulk Source Depth (ft) USCS MDD (pcf) OMC (%) 
 

Bulk-1 (USCS) AB-04 (0 – 10 ft) SP to SP-SM 112.4 10.8  

Bulk-2 (USCS) AB-07 (0 – 10 ft) Mostly SP-SM 113.5 11.0  

6 FOUNDATION RECOMMENDATIONS 

Due to soft and compressible material existing at sufficient depths, and given the preliminary nature 
of this report, no undisturbed samples were obtained.  However, it may be prudent for the designer 
to collect undisturbed samples where the influence of loading, even where additional fill is placed (and 
distributes the load) is sufficiently deep. Some lightly loaded structures like smaller process tanks may 
allow for a shallow foundation alternative. For some of the larger anticipated tanks, a deep foundation 
alternative will be likely.  
 
H2R evaluated generalized shallow and deep foundations for larger tank infrastructure, summarized 
as follows. 
 
1) Shallow Foundation: True classical bearing capacity is generally not a concern for shallow 

foundations due to their large footprints. As shown in Appendix 5, despite using an unrealistic low 
soil friction angle of 25 degrees, the resulted ultimate bearing capacity is estimated to be 7,700 psf. 
A reasonable soil friction angle of 30 to 33 degrees is recommended for design, based on the 
encountered SPT N values. 
 
However, as stated in Section 4, Soil Layer 2 is susceptible to excessive settlement. Thus, heavily 
loaded shallow foundations would yield settlements which are likely prohibitive. The design builder 
may elect to extend borings beyond 75 feet to complete their settlement evaluation and 
foundation design. Settlement estimates are summarized in Table 6. 
 

Table 6.a: Settlement Estimates – Mat Foundations 

Mat Foundation 
Load, Excluding 

Water (lbs) 

Water 
Load (lbs) 

Mat Size 
(ft x ft) 

Mat Depth 
(ft) * 

Immediate 
Settlement (in) 

Long-term 
Settlement (in) 

  12,000,000* 8,000,000*  

85 x 140 
2 1.6 to 3.3 7.5 to 9 

10 0.6 to 1.2 6 to 7 

60 x 90 
2 4 to 7.5 15 to 18.5 

10 3 to 6 14 to 17 

6,000,000*  2,000,000* 

85 x 140 
2 1.2 to 2.4 1.5 to 2.6 

10 0 1.4 

60 x 90 
2 3.3 to 6.6 5 to 6 

10 1.5 to 3 3 to 4.5 
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Table 6.b: Settlement Estimates – Strip Footings 

Wall Load 
(kips/ linear ft) 

Strip Footing 
Width (ft) 

Strip Footing 
Depth (ft)* 

Immediate 
Settlement (in) 

Long-term 
Settlement (in) 

3000 

2 2 to 10 0.2 to 0.4 0.2 to 0.4 

4 
2 0.1 to 0.3 0.1 to 0.3 

10 0 0 

5870 

2 2 to 10 0.5 to 0.9 0.5 to 0.9 

4 
2 0.4 to 0.8 0.4 to 0.8 

10 0.2 to 0.5 0.2 to 0.5 

11710 
2 2 to 10 1 to 2 1 to 2 

4 2 to 10 0.7 to 1.6 0.7 to 1.6 

Note: * All loads are assumed, arriving at a mat pressure between 670 and 3,700 psf, 
 and strip footing pressure between 750 and 5,855 psf. 

**  Depth is counted from existing ground surface (i.e., grade), not from the future grade. 
Any increase in the site grade will add to the foundation loads and induce additional settlement. 

In Table 6, immediate settlement is the estimated settlement that would have experienced as the 
structure is being built. This settlement is induced by the dead weights of the constructed 
structures (footer, concrete, pipe, filter media, etc.). Long-term settlement is the estimated future 
settlement after the structure is completed. This will be the settlement that may cause the upper 
structures to tilt or crack. Long-term settlement consists of two main components: 

a) Soil consolidation, due to the above dead weights previously loaded on soils that have low 
permeability. 

b) Soil immediate settlement and soil consolidation, due to live load. Water that is going to be 
in the tank is considered a main live load event. 

 
It should be noted that the designer should evaluate a balance between strip footing installation, 
surcharge, and the inclusion of live loading (likely based on max tank water capacity) to determine 
the load that is to be transferred to the strip footing. Table 6.b is therefore general guidance as to 
the long-term settlement without the additional consideration of the live load. 
 
A preload surcharge program can be refined by the designer with additional exploratory and 
laboratory efforts. Based on the encountered soils (mostly SM and ML), it is estimated that the 
surcharge time can be relatively short, such as 3 to 12 months, before removal of this load to 
complete proposed structure construction. Laboratory testing may be prudent to estimate the 
Cr/Cc ratio between recompression and compression indices. The remaining settlement can be 
estimated as: 
 s2 = p2/p1 * s1 * Cr/Cc + (p1 – p2)/p1 * s1 
 where: 
  p1 = original load 
  p2 = surcharge load (to be removed after the surcharge time) 
  s1 = original settlement estimate 
  s2 = revised settlement estimate 

The design team should also evaluate any potential impact to the existing infrastructure from either 
surcharge or final as-built loading of new infrastructure. 
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2) Deep Foundation: Due to prohibitive settlements using a shallow foundation for the more heavily 

loaded tank structures, a deep foundation alternative and a geotechnical exploration program with 
sufficiently deep borings may be prudent. Furthermore, due to adverse impacts from vibrations to 
existing and adjacent structures, driven pilings may also be prohibitive.  Drilled foundations, such 
as micropiles or auger-cast-in-place piles (ACIP) may be a suitable alternative.  
 
ACIP piles were evaluated, of which there are two primary types: a) Regular Auger Cast Piles, and 
b) Drilled Displacement Piles, with the latter having side resistances typically 30% to 50% higher 
than those of type a) given the same soil type. 
 
Axial capacities for the regular type (i.e., type a) for 12-inch and 18-inch Auger Cast Piles were 
evaluated using FB-Deep program (Bridge Software Institute, BSI). It is noted that the evaluation is 
based on the design method for Drilled Shafts. The Davisson Capacity is presented in Figure below, 
which is Ultimate Skin Friction Capacity + Mobilized End Bearing Capacity. Per this definition, the 
Davisson (Nominal Capacity) is typically conservative, as the end bearing has not reached the 
ultimate value.  
 
There are two methods for foundation design: Allowable Stress Design (ASD) and Load and 
Resistance Factor Design (LRFD). For the ASD method, the allowable resistance (Qa) shall be 
Nominal Capacity / Safety Factor where Safety Factor can be 2.0 to 2.5. For the LRFD method, the 
Required Driving Resistance (RDR), also known as Nominal Bearing Capacity (NBC) or Nominal 
Capacity is given by FB-Deep evaluation, and shall satisfy the LRFD equation: 

 NBC *  ≥ Factored Design Load 

 is the resistance factor, which is 0.45 to 0.55 if no load test is performed, and 0.65 if load test is 
performed by Static Load Test (SLT) or Dynamic Load Test (DLT) method. DLT is viable, given that 
the top of the auger cast piles will need to be exposed and be smooth for attachment of DLT 
sensors.  A vibration analysis may be required to protect existing structures. 

A settlement estimate has not been evaluated for the deep foundation review.  The design team’s 
geotechnical engineer will need to work with the structural and civil disciplines to finalize 
infrastructure size and loading, and to ensure that any future geotechnical data collected is 
suitable. When pile spacing is large, the settlement is typically small as it is likely controlled by a 
single pile behavior. However, when pile spacing is small, a group of piles may have a large 
settlement. As such, the current soil boring depths for this preliminary geotechnical review is not 
suitable to fully evaluate pile group settlement. 
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Figure 2: Bearing Capacity of Auger Cast Piles (12-inch and 18-inch diameter) 
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7 EARTHWORK RECOMMENDATIONS 

 

Table 4 indicates that the soils are classified as Slightly Aggressive for steel structures and Moderately 
Aggressive for concrete structures.  This corrosion potential test data, as well as the moisture-density 
relationship presented in Table 5, indicates that the onsite soils are suitable to be used as fill.  Though 
it is anticipated that most fill be sourced offsite, the surficial native soils have workable dry densities 
and achievable maximum dry densities at typical optimum moisture content ranges. 

Generally, for excavations less than 4 feet deep in sandy soils, the sides of the excavation can 
temporarily stand with steep cut slopes because of the apparent cohesion from the soil moisture. 
However, it is not a recommended practice in this project area due to the minimally cohesive soil 
composition, high-water table, unexpected rain, and other unforeseen circumstances. For excavations 
not exceeding 4 feet, temporary side slopes of 1½:1 (H:V) or less steep are recommended.  

For excavations greater than 4 feet deep, generally where future buried utilities may occur, and where 
near-surface groundwater levels are encountered, temporary side slopes in the sandy soils of 2:1 (H: 
V) or flatter should be maintained, or the excavation should be properly braced and shored. The 
required flatness of the slope will depend upon the type of groundwater control employed. Where 
groundwater is permitted to seep through the sides of the excavation, temporary side slopes, generally 
flatter than 2:1 (H:V), should be maintained. In areas where groundwater will be more effectively 
controlled through a vacuum well-point dewatering system, temporary excavation side slopes should 
be cut no steeper than 2:1 (H:V). 

Site clearing, and general clearing and grubbing efforts, will likely be undertaken on the north side of 
the project area.  Removal of stumps or other organic material before placing fill, likely to the elevation 
of the existing man-made ground surface will be needed. Structural fill (or fill beneath or immediately 
adjacent to structures), as required, should be placed in accordance with the specifications defined by 
the future contract. Widely accepted guidelines, such as FDOT Standard Specifications for Road and 
Bridge Construction would be suitable.  

Soils excavated below the water table, and this material’s stockpiling for use as fill, is likely to be 
minimal. These materials will be above optimum moisture content and will be difficult to compact. As 
such, wet soils, if determined to be suitable for structural fill or general fill will require stockpiling and 
drying prior to placement and compaction.  Any stockpile, whether comprised of onsite soils or 
imported, should be appropriately tested and protected from contamination. 

Lifts, generally no greater than 6-inches, particularly for structural fill, compacted with appropriately 
sized equipment should be used to achieve optimal compaction effort.  The compaction effort for 
onsite material, generally to values described in Table 5 is anticipated. Imported structural fill, which 
will likely be the majority of all fill placed, should be evaluated by the designer, design-build team, 
and/or contractor, and should consist of an inorganic, non-plastic, granular soil (Unified Soil 
Classification System (USCS) designation of SP, SP-SM, or SP-SC; AASHTO designation of A-1, A-4, or 
non-plastic A-2-4).  It may be possible to utilize fill from the nearby PR3 project, and it may be prudent 
to discuss this option with the Authority, as it may yield significant cost savings.  
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Although soils with fines contents greater than 15 percent (USCS SM and SC classified sands) are rarely 
acceptable as structural fill, these soils will be more difficult to compact due to their moisture 
sensitivity. If used, these silty and clayey sands are likely suitable for fill outside of any foundation 
footprint.  This material is generally classified as “general” “Type 2,”or “embankment” fill.  These types 
of non-structural fills should have fines content not exceeding 30 percent, and an Atterberg Limits Test 
Plasticity Index (PI) not exceeding 20 percent.  

Soils should be compacted using a suitable rubber-tired roller or manually operated mechanical 
rammer or tamper. Smaller hand-held compaction equipment will likely be required adjacent to 
existing infrastructure. The moisture content of clayey sands used as Type 2 fill should be within 2 
percent of the optimum moisture content as determined by the Modified Proctor compaction test.   
This will likely be the case, depending on the fill sources, for structural fills as well.  
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8 CLOSURE 

The recommendations presented in this Geotechnical Report were prepared in accordance with 
accepted geotechnical practices and standards and provided for review.  The geotechnical data 
collection preferences of a specific agency are not applicable to the project, nor have any engineering 
manuals or guidelines been established as a desired approach.  No other warranty is expressed or 
implied. 

Our geotechnical engineering evaluation of the site and subsurface conditions with respect to this 
submittal and our recommendations are based upon site observations, field exploratory test data 
obtained during this preliminary phase of the study, soils laboratory test data, our understanding of 
the project information as presented in this report, and information provided to us by others.  The 
intent of this report is not applicable to any final design and is meant to guide potential bidders by 
virtue of this document’s inclusion with a DCP. 

It is the responsibility of the future design team to conduct their own geotechnical exploration and to 
provide final geotechnical recommendations.  Variability in subsurface conditions is expected, and the 
design team’s geotechnical engineer should be engaged during construction, along with the Owner’s 
representative(s). The recommendations presented represent design and construction techniques that 
H2R Corp believes are both applicable and feasible for the planned design and construction.  It is the 
responsibility of future proposed to deliver the final design.  

The scope of our services does not include any environmental assessments or investigations for the 
presence or absence of sinkholes or hazardous or toxic materials in the soil, groundwater, or surface 
water within or beyond the site.  Any statements in this report or on the test boring logs regarding 
unusual subsurface conditions and/or composition, odor, staining origin, or other characteristics of the 
surface and/or subsurface materials are strictly for the information of our client. 
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APPENDIX 1: BORING LOCATION MAP  
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Brownish gray fine SAND, trace silt  (SP)

Brown fine SAND, with Silt  (SP-SM)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 5-ft

B-57

 Lat, Long = 27.09089, -82.000183

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
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with 140 lb. hammer falling 30"
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Brown fine SAND, trace silt with trace of gravels (SP)

Dark brown fine SAND, with Silt  (SP-SM)

Grayish brown with trace organics

Light brown fine SAND, trace silt  (SP)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 8.5-ft

B-57

 Lat, Long = 27.091838, -82.000584

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
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Dark brown fine SAND, trace silt  (SP)

Dark brown fine SAND, with Silt  (SP-SM)

Dark brown fine SAND, trace silt  (SP)

Dark brown fine SAND, with Silt  (SP-SM)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 7-ft

B-57

 Lat, Long = 27.092101, -82.000859

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
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Light gray fine SAND, trace silt  (SP)

Light brown

Brown fine SAND, with Silt  (SP-SM)

Pale brown fine SAND, trace silt  (SP)

Pale brown Silty fine SAND  (SM)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 5-ft

B-57

 Lat, Long = 27.0927, -82.000286

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS

ON SAMPLER

PER 6"
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Light brown fine SAND, trace silt  (SP)

Light gray fine SAND, with Silt  (SP-SM)

Dark brown fine SAND, with Silt  (SP-SM)

6' color change to light brown

Light brown Silty fine SAND  (SM)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 6-ft

B-57

 Lat, Long = 27.092302, -82.001204

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS

ON SAMPLER

PER 6"
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Brown fine SAND, trace silt  (SP)

Light gray fine SAND, with Silt  (SP-SM)

Light brown fine SAND, trace silt  (SP)

Light brown fine SAND, with Silt  (SP-SM)

Light brown Silty fine SAND  (SM)

Boring terminated at 10 ft depth

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 5-ft

B-57

 Lat, Long = 27.091892, -82.002134

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS

ON SAMPLER

PER 6"
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1/2/3/3

1/3/2/3

3/5/5

0/1/1

0/1/1

0/1/1

1/0/1

15/50/3

23
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17

18

18

18

18

9

Brown fine SAND, trace silt with little gravels and organic on top (SP)

Grayish white

Grayish brown

Brownish gray fine SAND, with Silt  (SP-SM)

Grayish brown

Grayish

Lab: -200=10%, MC=33%

Grayish

Dark grayish

Dark greenish gray

Greenish gray Cemented Calcareous Sandy SILT to Silty SAND
(LimeStone)
Grayish Silty fine SAND  (SM)

Phil

Ground Elevation 3/23/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 4-ft

B-57

 Lat, Long = 27.090305, -82.000098

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
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5/5/5

3/4/6

4/6/9

6/7/10

7/9/13

50/4

50/50/5

18

18

18

18

18

4

9

Lab: -200=44%, MC=30%

Grayish Sandy SILT  (ML)

Lab: -200=51%, MC=24%, PL=18%, LL=36%

Lab: -200=66%, MC=29%

Grayish  Silty fine SAND  (SM)

Very dark gray

Dark grayish Cemented Calcareous Sandy SILT to Silty SAND
(LimeStone)

Grayish

Boring terminated at 75 ft depth
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STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90
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1/2/2/4

5/4/6/6

6/5/5/6

4/4/3/4

2/3/4/2

1/2/3

1/0/1

WOH/1/0

WOH/WOH/1

1/1/1

1/0/1

16
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24

18

12

18

18
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Light gray  fine SAND, trace silt  (SP)

3' color change to light + brown

Trace gravel from 4 to 6'

Light gray fine SAND, with Silt  (SP-SM)

Dark gray Silty fine SAND  (SM)

Lab: -200=15%, MC=25%

Color change to light gray

Trace clay lensing 0.5 - 1

Light gray

Grayish brown

Dark greenish brown fine SAND, with Silt with high phosphate content
(SP-SM)

Phil

Ground Elevation 3/22/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 5-ft

B-57

 Lat, Long = 27.093112, -82.000652

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
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7/1/5

6/7/6

4/6/5

4/4/5

4/4/6

3/5/10

4/7/8

18

18

18

18

18

17

18

Some phosphate frags ~ 1 - 3 mm

Light greenish gray Silty fine SAND with little cementation throughout,
phosphate present throughout (SM)

Lab: -200=43%, MC=27%

Light greenish gray Sandy SILT with clay present, high phosphate
content (ML)

Light greenish gray Silty fine SAND with clay,  phosphate throughout
(SM)

Light greenish gray Sandy SILT  (ML)

Lab: -200=90%, MC=43%

Dark green Silty fine SAND with phosphate (SM)

Boring terminated at 75 ft depth
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STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
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1/1/2/4

4/4/5/6

7/3/1/1

1/1/2/2
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1/0/1

WOH/0/1

1/0/1

1/0/1
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22

18

18
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Gray  fine SAND, trace silt  with little organic on the top 5 (SP)

Gray to dark brown

Dark brown

Dark brown fine SAND to silty SAND

Gray Silty fine SAND  (SM)
Lab: -200=15%, MC=20%

Pale fine SAND, with Silt  (SP-SM)

Gray

Grayish brown

Greenish gray

Lab: -200=5%, MC=33%

Greenish  Silty fine SAND  (SM)

Phil

Ground Elevation 3/23/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 4-ft

B-57

 Lat, Long = 27.092398, -82.001709

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90
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2/3/2

17/28/28

4/7/10

5/5/7

5/6/6

6/7/13

7/20/32

18

18

18

18

18

18

18

Greenish to gray  cemented SM, 20% of phosphate

Grayish cemented silty fine SAND
Lab: -200=45%, MC=25%

Grayish Sandy SILT  (ML)
Lab: PL=20%, LL=31%

Grayish Silty fine SAND  (SM)

cemented silty fine SAND with phosphate

Boring terminated at 75 ft depth

2

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS
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3/5/16/15

6/9/12/12
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3/3/4

1/0/1
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WOH/0/1

1/1/1

16

13
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18
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Brown  fine SAND, trace silt with little organic on top (SP)
Lab:, MC=5%, ORG=0.9%

Dark brown to grayish

Grayish

Grayish brown fine SAND, with Silt  (SP-SM)

Gray

Gray  Silty fine SAND  (SM)

Lab: -200=19%, MC=52%

Gray fine SAND, with Silt  (SP-SM)

Boring terminated at 40 ft depth

Phil

Ground Elevation 3/23/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 7-ft

B-57

 Lat, Long = 27.091492, -82.00032

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS
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2/3/4/3

4/5/7/8

7/7/9/9

5/4/4/6

2/3/3/4

2/1/2

1/0/1

1/0/1

1/0/1

1/0/1
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18

24

21
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18

18

18
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Gray fine SAND, trace silt  (SP)

Dark brown

Brown

Brownish fine SAND, with Silt  (SP-SM)

Grayish

Grayish Silty fine SAND  (SM)

Lab: -200=13%, MC=31%

Grayish fine SAND, with Silt  (SP-SM)

Lab: -200=8%, MC=33%

Greenish gray

Boring terminated at 35 ft depth

Phil

Ground Elevation 3/23/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 5-ft

B-57

 Lat, Long = 27.092158, -82.000331

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS
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7/6/7/7

6/4/5/5

3/3/4/6

2/5/2/2

1/1/2

1/1/1

WOH/WOH/WOH

1/1/1

1/1/1
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21
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Loose Gray fine SAND, trace silt  (SP)

Gray to dark brown

Brown fine

Brown to pale gray

Gray

Gray brown   fine SAND, with Silt  (SP-SM)

Gray Silty fine SAND  (SM)

Lab: -200=30%, MC=39%

Greenish gray fine SAND, with Silt  (SP-SM)

Boring terminated at 35 ft depth

Phil

Ground Elevation 3/23/2023

Groundwater Depth Driller

Boring Location

Length of Casing Set

Boring Completed

 4-ft

B-57

 Lat, Long = 27.092689, -82.001112

Drill Rig N/A

 N/A

1

STANDARD PENETRATION TEST
Blows per foot on 2" O.D. Sampler

with 140 lb. hammer falling 30"
10 30 50 70 90

BLOWS

ON SAMPLER

PER 6"
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APPENDIX 3: NRCS SOIL SURVEY REVIEW 
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• Unit 15: Felda fine sand, 0 to 2% slopes: The dominant soil is fine sand (SP) to a depth of 
approximately 7 ft.    

A - 0 to 4 inches; black (10YR 2/1) fine sand; single grain; loose; very friable; many fine and 
medium roots; slightly acid; clear smooth boundary (3 to 8 inches thick).  

Eg - 4 to 35 inches; light gray (10YR 7/2) fine sand; single grain; loose; many fine roots; many 
medium distinct light yellowish brown (10YR 6/4) masses of iron-manganese accumulation; 
slightly acid; abrupt wavy boundary (17 to 32 inches thick). 

Btg - 35 to 43 inches; light brownish gray (2.5Y 6/2) fine sandy loam; weak medium subangular 
blocky structure; friable; few fine roots; few faint clay films on faces of some peds; many 
medium distinct olives brown (2.5Y 4/4) masses of iron-manganese accumulation; neutral; 
gradual irregular boundary (6 to 22 inches thick). 

Cg - 43 to 80 inches; light brownish gray (2.5Y 6/2) fine sand; massive; loose; about 70 percent, 
by volume, shells, and shell fragments; moderately alkaline.  

 

• Unit 30: Pomello fine sand, 0 to 5% slopes:  The dominant soil is fine sand (SP) to a depth of 
approximately 7 ft.    

A - 0 to 4 inches; gray (10YR 6/1) fine sand; weak fine granular structure; very friable; many fine 
and medium roots; very strongly acid; clear wavy boundary (1 to 6 inches thick).  
E - 4 to 42 inches; white (10YR 8/1) fine sand; single grain; loose; common fine and medium 
roots; few coarse roots; few strata of dark gray in root channels; very strongly acid; abrupt wavy 
boundary (26 to 56 inches thick).  

Bh1 - 42 to 47 inches; dark reddish brown (5YR 2/2) black (5YR 2/1), and dark reddish brown 
(2.5YR 3/4) fine sand; weakly cemented; massive; friable; common fine and medium roots; sand 
grains are located with organic matter; very strongly acid; clear wavy boundary.  

Bh2 - 47 to 54 inches; dark reddish brown (5YR 3/3) fine sand; few coarse faint dark brown 
(7.5YR 3/2) masses of organic bodies; massive; friable; few medium roots; sand grains are 
coated with organic matter; very strongly acid; clear wavy boundary. [Combined thickness of 
the Bh horizon ranges from 6 to 35 inches. 

Bw - 54 to 66 inches; brown (10YR 4/3) fine sand; common medium faint dark brown (7.5YR 
3/2) masses of dark brown (10YR 3/3) organic matter bodies; single grain; loose; very strongly 
acid (0 to 30 inches thick). 

Cg - (66 to 80 inches); light gray (10YR 7/2) sand; single grain, loose; very strongly acid.  

 

• Unit 13: The EauGallie fine sand, 0 to 2% slopes:  The dominant soil is fine sand (SP) to a 
depth of approximately 7 ft, organic matter or roots were encountered within the top 3 ft.   

A - 0 to 5 inches; black (10YR 2/1) sand, rubbed; color is mixture of light gray sand grains 
mixed with black organic matter; weak fine granular structure; very friable; many fine roots, 
few medium roots; very strongly acid; clear smooth boundary. (3 to 10 inches thick)  
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E1 - 5 to 14 inches; gray (10YR 5/1) sand; single - grained; loose; few fine and medium roots; 
very strongly acid; gradual wavy boundary. (6 to 10 inches thick)  

E2 - 14 to 22 inches; gray (10YR 6/1) sand; single - grained; loose; few fine and medium roots; 
strongly acid; abrupt wavy boundary. (6 to 14 inches thick)  

Bh1 - 22 to 26 inches; black (N 2/0), sand; moderate medium granular structure; firm; 
common fine roots; sand grains are coated with organic matter; moderately acid; clear wavy 
boundary.  

Bh2 - 26 to 32 inches; black (5YR 2/1) sand; moderate medium granular structure; firm; few 
fine and medium roots; sand grains coated with organic matter; moderately acid; clear wavy 
boundary.  

Bh3 - 32 to 35 inches; dark reddish brown (5YR 3/3) sand; moderate medium granular 
structure; friable; common fine and medium black (5YR 2/1) very firm fragments of Bh; sand 
grains coated with organic matter; moderately acid; gradual wavy boundary. (Combined 
thickness of the Bh horizons ranges from 2 to 42 inches.)  

BE - 35 to 50 inches; dark brown (10YR 3/3) sand; weak fine granular structure; very friable; 
common fine and medium dark reddish brown (5YR 2/2) very firm Bh fragments; many 
uncoated sand grains; slightly acid; gradual wavy boundary. (0 to 24 inches thick)  

E' - 50 to 55 inches; dark gray (10YR 4/1) sand; common medium and coarse single grained; 
loose; faint light brownish gray (10YR 6/2) areas of iron depletions; slightly acid; abrupt wavy 
boundary. (0 to 25 inches thick) 

Btg - 55 to 61 inches; light brownish gray (10YR 6/2) sandy clay loam; weak medium 
subangular blocky structure; friable; few fine faints light gray sand streaks; sand grains coated 
and bridged with clay; slightly acid; gradual wavy boundary. (5 to 20 inches thick)  

Cg - 61 to 84 inches; mixed lenses and pockets of light brownish gray (10YR 6/2) sand, loamy 
sand, and sandy loam; massive; loose to firm; few fine distinct yellowish browns (10YR 5/6) 
masses of iron accumulation; slightly acid.   
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REPORTS OF SOIL INDEX PROPERTIES
CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: #10 1 1 1 1

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

100.0      %3/8" Gravel Cu=

100.0      %Coarse Sand Cc=

100.0      %Medium Sand 14.7

99.8        %Fine Sand 3 Coarse sand -      %

31.5        % <15% gravelMed. sand 0.2      %

-          %Gravel; 15 Fine sand 84.9    %

85.1        %Sand; 85 Fines 14.9    %
USCS: 24.9        %

Moisture Content 24.9        %

#DIV/0! %
Name: 24.9        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 13.5-15.0 -                       

05/01/23

B-3 -                       -           

6

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

3.50         

#4 2.28         

3/4"

Passing #200 14.9             %

PI %

3/8"

Organic Content

Passing 0.18         

3" 0.14         

0.05         

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

6

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.

0

10

20

30

40

50

60

70

80

90

100

0.010.1110

C
um

m
ul

at
iv

e 
%

Grain Size (mm)

Coarse             Medium                           Fine



\E623_Excel635_Fdn. Ex Borrow_Acceptance Nov-07-16 FAIL_PDF.txt Jan 2019 H2R Corp.
Phone:  954-972-7570; 727-541-3444

REPORTS OF SOIL INDEX PROPERTIES
CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: #10 1 1 1 1

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

100.0      %3/8" Gravel Cu=

100.0      %Coarse Sand Cc=

100.0      %Medium Sand 14.7

99.8        %Fine Sand 3 Coarse sand -      %

31.5        % <15% gravelMed. sand 0.2      %

-          %Gravel; 15 Fine sand 84.9    %

85.1        %Sand; 85 Fines 14.9    %
USCS: 24.9        %

Moisture Content 24.9        %

#DIV/0! %
Name: 24.9        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 13.5-15.0 -                       

05/01/23

B-3 -                       -           

6

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

3.50         

#4 2.28         

3/4"

Passing #200 14.9             %

PI %

3/8"

Organic Content

Passing 0.18         

3" 0.14         

0.05         

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

6

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.
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CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: 3/8" 1 1 #N/A #

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

100.0      %3/8" Gravel Cu=

98.8        %Coarse Sand Cc=

96.0        %Medium Sand 14.7

84.7        %Fine Sand 3 Coarse sand 2.8      %

48.8        % <44% gravelMed. sand 11.3    %

1.2          %Gravel; 44 Fine sand 41.7    %

55.8        %Sand; 56 Fines 43.0    %
USCS: 27.3        %

Moisture Content 27.3        %

#DIV/0! %
Name: 27.3        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 48.5-50.0 -                       

05/01/23

B-3 -                       -           

13.00                                                     

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

#N/A

#4 #N/A

3/4"

Passing #200 43.0             %

PI %

3/8"

Organic Content

Passing 0.19         

3" #N/A

#N/A

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

13                                                                                                                 

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.
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CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: #10 1 1 1 1

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

100.0      %3/8" Gravel Cu=

100.0      %Coarse Sand Cc=

100.0      %Medium Sand 14.7
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57.6        % <30% gravelMed. sand 2.2      %

-          %Gravel; 30 Fine sand 68.2    %

70.4        %Sand; 70 Fines 29.6    %
USCS: 39.0        %

Moisture Content 39.0        %

#DIV/0! %
Name: 39.0        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 23.5-25.0 -                       

05/01/23

SB-5 -                       -           

8.00                                                       

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

#N/A

#4 #N/A

3/4"

Passing #200 29.6             %

PI %

3/8"

Organic Content

Passing 0.16         

3" 0.07         

#N/A

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

8                                                                                                                   

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.
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REPORTS OF SOIL INDEX PROPERTIES
CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: #4 1 1 1 #

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

100.0      %3/8" Gravel Cu=

100.0      %Coarse Sand Cc=

98.4        %Medium Sand 14.7

86.5        %Fine Sand 3 Coarse sand 1.6      %

16.3        % <15% gravelMed. sand 11.9    %

-          %Gravel; 15 Fine sand 71.4    %

84.9        %Sand; 85 Fines 15.1    %
USCS: 19.9        %

Moisture Content 19.9        %

2.2          %
Name: 19.9        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 8.0-10.0 -                       

05/01/23

B-4 -                       -           

5.00                                                       

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

5.40         

#4 2.83         

3/4"

Passing #200 15.1             %

PI %

3/8"

Organic Content

Passing 0.27         

3" 0.19         

0.05         

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

5                                                                                                                   

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.
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REPORTS OF SOIL INDEX PROPERTIES
CLIENT: Project No.:

PROJECT: Printed Date:

Easting STA

Northing Offset

-       Elev. Z

Source

Sampled by: Specification Section:

Sample Date: Sample #

Test Specified Limits Pass/Fail

Description

Maximum Particle Size: 3/4" 1 #N/A

D60 (mm)

100.0      %3" Gravel D30 (mm)

100.0      %3/4" Gravel  D10 (mm)

98.2        %3/8" Gravel Cu=

95.6        %Coarse Sand Cc=

89.0        %Medium Sand 14.7

75.6        %Fine Sand 3 Coarse sand 6.6      %

51.5        % <49% gravelMed. sand 13.4    %

4.4          %Gravel; 49 Fine sand 31.1    %

51.1        %Sand; 51 Fines 44.5    %
USCS: 25.0        %

Moisture Content 25.0        %

#DIV/0! %
Name: 25.0        %

-          

-          

Reviewed by:

H2R Corp.

Certificate Authorization No. 31828

#

#

 Robert Gaylord, PE Sr. Associate, Env Engineering

PRF Expansion Project 

220412.080 TO.1

-                                     

-                       -           

 48.5-50.0 -                       

05/01/23

B-4 -                       -           

13.00                                                     

Tech ASTM Method Testing Notes Results Unit

-                                     

%

LL %

PL

#N/A

#4 #N/A

3/4"

Passing #200 44.5             %

PI %

3/8"

Organic Content

Passing 0.19         

3" #N/A

#N/A

pH in Solution

pH in water

D4972 pH Method A and sieved over the #10

Moisture Content

Method B Moisture ContentD2216 Moisture

D6913 Particle 
Size Analysis

Dispersion cup used for 60 seconds. Specific 
gravity was not unusually high or low. See 
attached  graph for more information and 
below for more detailed description. No 

hydrometer was used.

Sieve Size

#10

#40

#100

Gravel

Sand

-                         

Boring #

13                                                                                                                 

D2974 Organic 
Content

Method C and Temperature set to 850◦F 
unless otherwise noted

                           -   

-                                     

04/10/23 JB

Sample #

Depth Interval

D1140 Wash #200 Method B,  soaked 30 min unless noted

D4318 (Liquid 
and Plastic 

Limits)

Dry prepped, hand ground, and sieved over 
the #40. PL was manually rolled with hand. LL 
Method B was used with metal grooving tool.

0

10

20

30

40

50

60

70

80

90

100

0.010.1110

C
um

m
ul

at
iv

e 
%

Grain Size (mm)

Coarse             Medium                           Fine



1900 NW 40th Court
Pompano Beach, FL 33064
Ph: 954-972-7570 * Fax 954-979-2494

Client: Date sampled:
Project ID: Location Sampled:
Boring ID: Date tested:
Depth: Technician:
Description: Test method:

Hydrometer Analysis + Sieve Analysis

1 - Original Sample 
Air dried sample mass, Retained No. 10 Sieve (g) = 0
Air dried sample mass,  Passing No. 10 Sieve (g) = 123.29
Total sample mass (Note: Passing No. 10 corrected for HM) = 121.4
Retained on No. 10 sieve 0.0 %       Passing #10 sieve = 100.0 %
2 - Hygroscopic Moisture (Passing No. 10)
Tare: 56.48 g
Air dried + Tare (g) = 118.44 g minus tare 61.96 nearest 0.01 g
Oven dried + Tare (g) = 117.51 g minus tare 61.03 nearest 0.01 g
Hygroscopic moisture (%) = 1.524
Correction factor = 0.9850
3 - Specific Gravity of Soil (Passing No. 10) using AASHTO T100
Mass of Pycnometer Wf (g) = 162.85 Temp of Water in Pyc (C) nearest  = 24.5
Mass of Pyc. and Water Wa (g) = 661.41 Relative Density of Water = 0.9980000

Temperature of soil and water (°C) = 24 nearest whole degree
Relative Density of Water = 0.9981000 at temp of test
Mass of Pyc. and Water Wa (g) = 661.46 corrected for temp of water in pycnometer with soil
OD Mass of soil sample Wo (g) = 61.03
Mass of Pyc, water, soil Wb (g) = 700.75
Specific gravity at 24 2.807 Wo/[Wo+(Wa-Wb)]
Correction factor K = 0.9998
Specific gravity of Soil at 20C = 2.807

4 - Sieve Analysis of fraction retained on No. 10 sieve

Air dried sample mass - Retained No. 10 Sieve (g) to be sieved = 0.00

Sieve (mm) Sieve Size
Weight 

Retained
Percent 

Retained
Cum. % 
Retained

% Passing of 
sieved sample

% Passing by 
total weight 

75 3-in 0.0 0.0 0.0 100.0 100.0
50 2-in 0.0 0.0 0.0 100.0 100.0
25 1-in 0.0 0.0 0.0 100.0 100.0
9.5 3/8-in 0.0 0.0 0.0 100.0 100.0

4.75 #4 0.0 0.0 0.0 100.0 100.0

5 - Hydrometer Composite Correction Use Hydrometer 152H (g/l)
Dispersing agent = 40 g of sodium hexametaphosphate per liter of DI or distilled water 
Composite Correction Calibration:

53.5 H2RHV
ASTM D422

check minimum weight

Robert Gaylord, PE 
220412.080 TO.1 Peace River
B-2 S14 April 26, 2023



Temp (C) Hydrometer ID:   
23.5 Composite Correction = -0.320  Temp + 12.550

24.5 R2  = 98.46%

24.0 Read hydrometer at top of meniscus to nearest 0.5 g/l
23.0

6 - Hydrometer Analysis of Passing No. 10 sieve
Air dried sample mass, Passing No. 10 Sieve (g) used for Hydrometer = 61.13
Oven dried sample mass, Passing No. 10 Sieve (g) used for Hydrometer = 60.21

Constant "a" for SG (from Table 1, ASTM D422)= 0.97

Time (min)
Actual 

Time (min)
Actual Reading 

Hydrometer 
Temp (°C)

Composite 
Correction

Hydrometer after 
Correction

2 2 38 23.5 5.03 32.97
5 5 32 23.5 5.03 26.97

15 15 22 23.5 5.03 16.97
30 30 18 23.5 5.03 12.97
60 60 15 23.5 5.03 9.97

250 250 13 23.0 5.19 7.81
1440 1440 11 23.5 5.03 5.97
2880 1440 11 23.5 5.03 5.97

Note that effective depth is based on "Actual Hydrometer Reading"

Time (min)
Actual 

Time (min)
Percent in 
suspension

Effective 
Depth L (mm)

K
Maximum Grain 
Diameter (mm)

2 2 53.0 100.63 0.003955 0.0281
5 5 43.3 110.47 0.003955 0.0186

15 15 27.3 126.87 0.003955 0.0115
30 30 20.8 133.43 0.003955 0.0083
60 60 16.0 138.35 0.003955 0.0060

250 250 12.5 141.63 0.003978 0.0030
1440 1440 9.6 144.91 0.003955 0.0013
2880 1440 9.6 144.91 0.003955 0.0013

7. Wash suspension on No. 200 and oven dry it  Oven dry mass (g) = 20.41

Sieve (mm) Sieve Size
Cum. Weight 

Retained
Cum. % 
Retained

% Passing

0.425 #40 0.14 0.2 99.8
0.075 #200 20.41 33.9 66.1

Sieve (mm) % Passing

2.0000 100.0
0.8500 99.9
0.4250 99.8
0.3000 99.5
0.2120 96.3
0.1500 77.9
0.0750 66.1
0.0281 53.0
0.0186 43.3
0.0115 27.3
0.0083 20.8
0.0060 16.0
0.0030 12.5
0.0013 9.6
0.0013 9.6

https://h2rcorp.sharepoint.com/sites/CLS/Shared Documents/Laboratory Testing/2022/220412.080_Brown&Caldwell_PRWSA/[220412.080 Soil Peace River Br & Caldwell.xlsm]Proctor
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1900 NW 40th Court
Pompano Beach, FL 33064
Ph: 954-972-7570 * Fax 954-979-2494

Client: Date sampled:
Project ID: Location Sampled:
Boring ID: Date tested:
Depth: Technician:
Description: Test method:

Hydrometer Analysis + Sieve Analysis

1 - Original Sample 
Air dried sample mass, Retained No. 10 Sieve (g) = 0
Air dried sample mass,  Passing No. 10 Sieve (g) = 128.53
Total sample mass (Note: Passing No. 10 corrected for HM) = 126.1
Retained on No. 10 sieve 0.0 %       Passing #10 sieve = 100.0 %
2 - Hygroscopic Moisture (Passing No. 10)
Tare: 55.25 g
Air dried + Tare (g) = 120.00 g minus tare 64.75 nearest 0.01 g
Oven dried + Tare (g) = 118.80 g minus tare 63.55 nearest 0.01 g
Hygroscopic moisture (%) = 1.888
Correction factor = 0.9815
3 - Specific Gravity of Soil (Passing No. 10) using AASHTO T100
Mass of Pycnometer Wf (g) = 169.58 Temp of Water in Pyc (C) nearest  = 24.5
Mass of Pyc. and Water Wa (g) = 667.24 Relative Density of Water = 0.9980000

Temperature of soil and water (°C) = 24 nearest whole degree
Relative Density of Water = 0.9981000 at temp of test
Mass of Pyc. and Water Wa (g) = 667.29 corrected for temp of water in pycnometer with soil
OD Mass of soil sample Wo (g) = 63.55
Mass of Pyc, water, soil Wb (g) = 708.63
Specific gravity at 24 2.861 Wo/[Wo+(Wa-Wb)]
Correction factor K = 0.9998
Specific gravity of Soil at 20C = 2.861

4 - Sieve Analysis of fraction retained on No. 10 sieve

Air dried sample mass - Retained No. 10 Sieve (g) to be sieved = 0.00

Sieve (mm) Sieve Size
Weight 

Retained
Percent 

Retained
Cum. % 
Retained

% Passing of 
sieved sample

% Passing by 
total weight 

75 3-in 0.0 0.0 0.0 100.0 100.0
50 2-in 0.0 0.0 0.0 100.0 100.0
25 1-in 0.0 0.0 0.0 100.0 100.0
9.5 3/8-in 0.0 0.0 0.0 100.0 100.0

4.75 #4 0.0 0.0 0.0 100.0 100.0

5 - Hydrometer Composite Correction Use Hydrometer 152H (g/l)
Dispersing agent = 40 g of sodium hexametaphosphate per liter of DI or distilled water 
Composite Correction Calibration:

Robert Gaylord, PE 
220412.080 TO.1 Peace River
B-3 S17 April 26, 2023
68.5 H2RHV

ASTM D422

check minimum weight



Temp (C) Hydrometer ID:   
23.5 Composite Correction = -0.320  Temp + 12.550

24.5 R2  = 98.46%

24.0 Read hydrometer at top of meniscus to nearest 0.5 g/l
23.0

6 - Hydrometer Analysis of Passing No. 10 sieve
Air dried sample mass, Passing No. 10 Sieve (g) used for Hydrometer = 63.30
Oven dried sample mass, Passing No. 10 Sieve (g) used for Hydrometer = 62.13

Constant "a" for SG (from Table 1, ASTM D422)= 0.96

Time (min)
Actual 

Time (min)
Actual Reading 

Hydrometer 
Temp (°C)

Composite 
Correction

Hydrometer after 
Correction

2 2 49 23.5 5.03 43.97
5 5 38 23.5 5.03 32.97

15 15 28 23.5 5.03 22.97
30 30 22 23.5 5.03 16.97
60 60 19 23.5 5.03 13.97

250 250 16 23.0 5.19 10.81
1440 1440 15 23.5 5.03 9.97
2880 1440 15 23.5 5.03 9.97

Note that effective depth is based on "Actual Hydrometer Reading"

Time (min)
Actual 

Time (min)
Percent in 
suspension

Effective 
Depth L (mm)

K
Maximum Grain 
Diameter (mm)

2 2 67.7 82.59 0.003897 0.0250
5 5 50.8 100.63 0.003897 0.0175

15 15 35.4 117.03 0.003897 0.0109
30 30 26.1 126.87 0.003897 0.0080
60 60 21.5 131.79 0.003897 0.0058

250 250 16.7 136.71 0.003920 0.0029
1440 1440 15.4 138.35 0.003897 0.0012
2880 1440 15.4 138.35 0.003897 0.0012

7. Wash suspension on No. 200 and oven dry it  Oven dry mass (g) = 6.47

Sieve (mm) Sieve Size
Cum. Weight 

Retained
Cum. % 
Retained

% Passing

0.425 #40 0.02 0.0 100.0
0.075 #200 6.47 10.4 89.6

Sieve (mm) % Passing
2.0000 100.0
0.8500 100.0
0.4250 100.0
0.3000 99.9
0.2120 99.4
0.1500 95.7
0.0750 89.7
0.0250 67.7
0.0175 50.8
0.0109 35.4
0.0080 26.1
0.0058 21.5
0.0029 16.7
0.0012 15.4
0.0012 15.4

https://h2rcorp.sharepoint.com/sites/CLS/Shared Documents/Laboratory Testing/2022/220412.080_Brown&Caldwell_PRWSA/[Hydrometer_2023.xlsm]B-3 S17 68.5

Composite Correction
5.0

4.7 CAT 63C-4 SN# 1009
4.9
5.2

#2
0
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0
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00
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Phone:  954-972-7570; 727-541-3444

CLIENT:   Robert Gaylord, PE Sr. Associate, Env EngineeringBrown and Caldwell Proj #:
PROJECT: PRF Expansion Project 

 Depth BGS 

7-Apr-23 Gs: 

7-Apr-23 Sampled by:

1-May-23 Tested by:

Y (N): Sample #

X (E):

D-698 Method C

Corrected Maximum Dry Density (pcf):  No Correction

Maximum Dry Density (pcf):  112.4    

No Correction

10.8      

#N/A

#N/A

#N/A

#N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

H2R Corp #N/A #N/A
Sampled in accordance with ASTM D75 and received water content not determined. Certificate Authorization No. 31828
Sample was dry-prepped and tested with mechanical rammer. Tests were performed

 by or under the direct supervision of the civil engineer  and results are representative 

of the materials or conditions. This report shall not be reproduced without the written 

approval of this laboratory.

LABORATORY COMPACTION CHARACTERISTICS OF SOIL

H2R Corp.

220412.080 TO.1

Description -                                                                                                                                Soil Type 

Date Sampled:

Mostly SP-SM

Date Tested: JB

ASTM Standard:

0-10

Date Printed: EM
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Corrected Optimum MC (%):
Optimum Moisture (%):
Passing 3/4" Sieve (%):
Passing 3/8" Sieve (%):

Passing #4 Sieve (%):
Passing #200 Sieve (%):



Phone:  954-972-7570; 727-541-3444

CLIENT:   Robert Gaylord, PE Sr. Associate, Env EngineeringBrown and Caldwell Proj #:
PROJECT: PRF Expansion Project 

 Depth BGS 

7-Apr-23 Gs: 

7-Apr-23 Sampled by:

1-May-23 Tested by:

Y (N): Sample #

X (E):

D-698 Method C

Corrected Maximum Dry Density (pcf):  No Correction

Maximum Dry Density (pcf):  113.5    

No Correction

11.0      

#N/A

#N/A

#N/A

#N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

#N/A #N/A

H2R Corp #N/A #N/A
Sampled in accordance with ASTM D75 and received water content not determined. Certificate Authorization No. 31828
Sample was dry-prepped and tested with mechanical rammer. Tests were performed

 by or under the direct supervision of the civil engineer  and results are representative 

of the materials or conditions. This report shall not be reproduced without the written 

approval of this laboratory.

LABORATORY COMPACTION CHARACTERISTICS OF SOIL

H2R Corp.

220412.080 TO.1

Description -                                                                                                                                Soil Type 

Date Sampled:

Mostly SP-SM

Date Tested: JB

ASTM Standard:

0-10

Date Printed: EM
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APPENDIX 5: FOUNDATION ANALYSES 



Bearing Capacity Estimates for Shallow Foundations - Circular Footing w/ Groundwater Effects
NAV-FAC 7.2-132

Description: Peace River Expansion

Boring Designation P Footing at Surface (D = 0)

B-1 qult = 7,713 psf

Foundation Diameter Ground Surface qall = qult / FS

D = 60 feet = 2,571 psf

d

Foundation Depth B D qactual = P / Fnd Area (pi x D2 / 4)

D = 0 feet = 990 psf

Estimated Axial Loads (dead+live) and Factor of Safety

P = 2800 kips

FS = 3

   For Footing at Surface (D = 0)
Soil Data qult = {1.3 * c * Nc} + {gsub + F * (gT - gsub)} * 0.3 * B * Ng

c = 0 psf Nc = 20.72 d/B = 0.00
f = 25 degrees Nq = 10.66 F = 0.02    For Shallow Footing (D <= B)

gT = 124.8 pcf Ng = 6.77 d/do = 0.01       IF d <= D

gsub = 62.4 pcf do = 0.00 feet qult = {1.3 * c * Nc} + {gsub * D + (gT - gsub) * d} * Nq + 0.3 * gsub * B * Ng

d = 0 feet (water table depth)
      IF D < d <= (D + do)

qult = {1.3 * c * Nc} +  {gT * D * Nq} + {gsub + F * (gT - gsub)} * 0.3 * B * Ng

Bearing Capacity Results:

Equations:



Bearing Capacity Estimates for Shallow Foundations - Circular Footing w/ Groundwater Effects
NAV-FAC 7.2-132

Description: Peace River Expansion

Boring Designation P Footing at Surface (D = 0)

B-1 qult = 7,713 psf

Foundation Diameter Ground Surface qall = qult / FS

D = 60 feet = 2,571 psf

d

Foundation Depth B D qactual = P / Fnd Area (pi x D2 / 4)

D = 0 feet = 495 psf

Estimated Axial Loads (dead+live) and Factor of Safety

P = 1400 kips

FS = 3

   For Footing at Surface (D = 0)
Soil Data qult = {1.3 * c * Nc} + {gsub + F * (gT - gsub)} * 0.3 * B * Ng

c = 0 psf Nc = 20.72 d/B = 0.00
f = 25 degrees Nq = 10.66 F = 0.02    For Shallow Footing (D <= B)

gT = 124.8 pcf Ng = 6.77 d/do = 0.01       IF d <= D

gsub = 62.4 pcf do = 0.00 feet qult = {1.3 * c * Nc} + {gsub * D + (gT - gsub) * d} * Nq + 0.3 * gsub * B * Ng

d = 0 feet (water table depth)
      IF D < d <= (D + do)

qult = {1.3 * c * Nc} +  {gT * D * Nq} + {gsub + F * (gT - gsub)} * 0.3 * B * Ng

Bearing Capacity Results:

Equations:
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Preliminary Input-Output (I/O) List Appendix E

NOTES:
Fill in Input/Output Information as Design Progresses from 30%-60%-80% and as Equipment Information Become Available. All fields may not be applicable to each item. Fill in as applicable. 

Design-Builder and System Integrator are responsible for finalization of Input/Output list in coordination with the Owner during detailed design.

The I/O list has been developed based on the existing record drawings.

The I/O points may vary vased on equipment slection and its interface.

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-015-601 AI Flow Transmitter_Train A

I-015-601 AI Flow Transmitter_Train B

I-015-601 AI Flow Transmitter_Train C

I-015-601 AI Flow Transmitter_Train D

I-015-601 AI PAC Contact Tank 1_LIT

I-015-601 AI PAC Contact Tank 2_LIT

I-015-601 AI PAC Contact Tank 3_LIT

I-015-601 AI PAC Contact Tank 4_LIT

I-015-601 DI Level Switch_LSH_Train A

I-015-601 DI Level Switch_LSH_Train B

I-015-601 DI Level Switch_LSH_Train C

I-015-601 DI Level Switch_LSH_Train D

I-015-601 DI Valve_15_FCV_A_ Remote

I-015-601 DI Valve_15_FCV_A_ Hand

I-015-601 DI Valve_15_FCV_A_Opened

I-015-601 DI Valve_15_FCV_A_Closed

I-015-601 DI Valve_15_FCV_A_ Fail

I-015-601 AI Valve_15_FCV_A_ Position Feedback

I-015-601 AO Valve_15_FCV_A_ Cmd.

I-015-601 DI Valve_15_FCV_B_ Remote

I-015-601 DI Valve_15_FCV_B_ Hand

I-015-601 DI Valve_15_FCV_B_Opened

I-015-601 DI Valve_15_FCV_B_Closed

I-015-601 DI Valve_15_FCV_B_ Fail

I-015-601 AI Valve_15_FCV_B_ Position Feedback

I-015-601 AO Valve_15_FCV_B_ Cmd.

I-015-601 DI Valve_15_FCV_C_ Remote

I-015-601 DI Valve_15_FCV_C_ Hand

I-015-601 DI Valve_15_FCV_C_Opened

I-015-601 DI Valve_15_FCV_C_Closed

I-015-601 DI Valve_15_FCV_C_ Fail

I-015-601 AI Valve_15_FCV_C_ Position Feedback

I-015-601 AO Valve_15_FCV_C_ Cmd.

I-015-601 DI Valve_15_FCV_D_ Remote

I-015-601 DI Valve_15_FCV_D_ Hand

I-015-601 DI Valve_15_FCV_D_Opened

I-015-601 DI Valve_15_FCV_D_Closed

I-015-601 DI Valve_15_FCV_D_ Fail

I-015-601 AI Valve_15_FCV_D_ Position Feedback

I-015-601 AO Valve_15_FCV_D_ Cmd.

I-015-601 DI Mixer_A_Running

I-015-601 DI Mixer_A_Fail

I-015-601 DI Mixer_A_In Remote

I-015-601 DI Mixer_A_In Hand

I-015-601 DO Mixer_A_Start/Stop

I-015-601 DI Mixer_A_Motor High Temp.

I-015-601 AI Mixer_A_Amperes

I-015-601 DI Mixer_B_Running

I-015-601 DI Mixer_B_Fail

I-015-601 DI Mixer_B_In Remote

I-015-601 DI Mixer_B_In Hand

I-015-601 DO Mixer_B_Start/Stop

I-015-601 DI Mixer_B_Motor High Temp.

I-015-601 AI Mixer_B_Amperes

I-015-601 DI Mixer_C_Running

I-015-601 DI Mixer_C_Fail

I-015-601 DI Mixer_C_In Remote

I-015-601 DI Mixer_C_In Hand

I-015-601 DO Mixer_C_Start/Stop

I-015-601 DI Mixer_C_Motor High Temp.

I-015-601 AI Mixer_C_Amperes

I-015-601 DI Mixer_D_Running

I-015-601 DI Mixer_D_Fail

I-015-601 DI Mixer_D_In Remote

I-015-601 DI Mixer_D_In Hand

I-015-601 DO Mixer_D_Start/Stop

Input/Output (I/O) List

Peace River WTP 24 MGD Expansion

Project No.: 159076

Design Deliverable Milestone: Design Criteria Package

E-2



Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-015-601 DI Mixer_D_Motor High Temp.

I-015-601 AI Mixer_D_Amperes

I-015-601 AI Rapid Mix Tank_1_LIT

I-015-601 AI Rapid Mix Tank_2_LIT

I-015-601 DI Rapid Mixer_1_Running

I-015-601 DI Rapid Mixer_1_Fail

I-015-601 DI Rapid Mixer_1_Remote

I-015-601 DI Rapid Mixer_1_Hand

I-015-601 DO Rapid Mixer_1_Start/Stop

I-015-601 DI Rapid Mixer_1_Motor High Temp.

I-015-601 AI Rapid Mixer_1_Speed

I-015-601 AI Rapid Mixer_1_Ampere

I-015-601 AO Rapid Mixer_1_Speed control

I-015-601 DI Rapid Mixer_2_Running

I-015-601 DI Rapid Mixer_2_Hand

I-015-601 DI Rapid Mixer_2_Fail

I-015-601 DI Rapid Mixer_2_Remote

I-015-601 DO Rapid Mixer_2_Start/Stop

I-015-601 DI Rapid Mixer_2_Motor High Temp.

I-015-601 AI Rapid Mixer_2_Speed

I-015-601 AI Rapid Mixer_2_Ampere

I-015-601 AO Rapid Mixer_2_Speed control

I-020-601 AI VFD 1 Speed Indication

I-020-601 AI VFD 2 Speed Indication

I-020-601 AI VFD 3 Speed Indication

I-020-601 AO VFD 1 Speed Control output

I-020-601 AO VFD 2 Speed Control output

I-020-601 AO VFD 3 Speed Control output

I-025-601 AI Chlorine Analyzer_ Contact chamber 1

I-025-601 AI PH Analyzer_ Contact chamber 1

I-025-601 AI Chlorine Analyzer_ Contact chamber 2

I-025-601 AI PH Analyzer_ Contact chamber 2

I-030-601 DO Blower No.37_Start/Stop

I-030-601 DI Blower No.37_Run

I-030-601 DI Blower No.37_Fail

I-030-601 DI Blower No.37_High Temp.

I-030-601 DI Blower No.37_Remote

I-030-601 DI Blower No.37_Estop

I-030-601 DO Blower No.38_Start/Stop

I-030-601 DI Blower No.38_Run

I-030-601 DI Blower No.38_Fail

I-030-601 DI Blower No.38_High Temp.

I-030-601 DI Blower No.38_Remote

I-030-601 DI Blower No.38_Estop

I-030-601 AI Influent Channel_Level_30

I-030-601 AI Influent Channel_PH_30

I-030-601 AI Effluent Channel_Level_30

I-030-601 AI Effluent Channel_PH_30

I-030-601 AI Filter_Cell30_Turbidity_AIT_30_30A

I-030-601 AI Filter_Cell30_Level_LIT_30_30C

I-030-601 AI Filter_Cell31_Turbidity_AIT_30_31A

I-030-601 AI Filter_Cell31_Level_LIT_30_31C

I-030-601 AI Filter_Cell32_Turbidity_AIT_30_32A

I-030-601 AI Filter_Cell32_Level_LIT_30_32C

I-030-601 AI Filter_Cell33_Turbidity_AIT_30_33A

I-030-601 AI Filter_Cell33_Level_LIT_30_33C

I-030-601 AI Filter_Cell34_Turbidity_AIT_30_34A

I-030-601 AI Filter_Cell34_Level_LIT_30_34C

I-030-601 AI Filter_Cell35_Turbidity_AIT_30_35A

I-030-601 AI Filter_Cell35_Level_LIT_30_35C

I-030-601 AI Filter_Cell36_Turbidity_AIT_30_36A

I-030-601 AI Filter_Cell36_Level_LIT_30_36C

I-030-601 DI Feed Valve_30_FCV_30A_ Remote

I-030-601 DI Feed Valve_30_FCV_30A_ Hand

I-030-601 DI Feed Valve_30_FCV_30A_Opened

I-030-601 DI Feed Valve_30_FCV_30A_Closed

I-030-601 DI Feed Valve_30_FCV_30A_ Fail

I-030-601 DO Feed Valve_30_FCV_30A_Open

I-030-601 DO Feed Valve_30_FCV_30A_Close

I-030-601 DI Feed Valve_30_FCV_30B_ Remote

I-030-601 DI Feed Valve_30_FCV_30B_ Hand

I-030-601 DI Feed Valve_30_FCV_30B_Opened

I-030-601 DI Feed Valve_30_FCV_30B_Closed

I-030-601 DI Feed Valve_30_FCV_30B_ Fail
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Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-030-601 DO Feed Valve_30_FCV_30B_Open

I-030-601 DO Feed Valve_30_FCV_30B_Close

I-030-601 DI Feed Valve_30_FCV_31A_ Remote

I-030-601 DI Feed Valve_30_FCV_31A_ Hand

I-030-601 DI Feed Valve_30_FCV_31A_Opened

I-030-601 DI Feed Valve_30_FCV_31A_Closed

I-030-601 DI Feed Valve_30_FCV_31A_ Fail

I-030-601 DO Feed Valve_30_FCV_31A_Open

I-030-601 DO Feed Valve_30_FCV_31A_Close

I-030-601 DI Feed Valve_30_FCV_31B_ Remote

I-030-601 DI Feed Valve_30_FCV_31B_ Hand

I-030-601 DI Feed Valve_30_FCV_31B_Opened

I-030-601 DI Feed Valve_30_FCV_31B_Closed

I-030-601 DI Feed Valve_30_FCV_31B_ Fail

I-030-601 DO Feed Valve_30_FCV_31B_Open

I-030-601 DO Feed Valve_30_FCV_31B_Close

I-030-601 DI Feed Valve_30_FCV_32A_ Remote

I-030-601 DI Feed Valve_30_FCV_32A_ Hand

I-030-601 DI Feed Valve_30_FCV_32A_Opened

I-030-601 DI Feed Valve_30_FCV_32A_Closed

I-030-601 DI Feed Valve_30_FCV_32A_ Fail

I-030-601 DO Feed Valve_30_FCV_32A_Open

I-030-601 DO Feed Valve_30_FCV_32A_Close

I-030-601 DI Feed Valve_30_FCV_32B_ Remote

I-030-601 DI Feed Valve_30_FCV_32B_ Hand

I-030-601 DI Feed Valve_30_FCV_32B_Opened

I-030-601 DI Feed Valve_30_FCV_32B_Closed

I-030-601 DI Feed Valve_30_FCV_32B_ Fail

I-030-601 DO Feed Valve_30_FCV_32B_Open

I-030-601 DO Feed Valve_30_FCV_32B_Close

I-030-601 DI Feed Valve_30_FCV_33A_ Remote

I-030-601 DI Feed Valve_30_FCV_33A_ Hand

I-030-601 DI Feed Valve_30_FCV_33A_Opened

I-030-601 DI Feed Valve_30_FCV_33A_Closed

I-030-601 DI Feed Valve_30_FCV_33A_ Fail

I-030-601 DO Feed Valve_30_FCV_33A_Open

I-030-601 DO Feed Valve_30_FCV_33A_Close

I-030-601 DI Feed Valve_30_FCV_33B_ Remote

I-030-601 DI Feed Valve_30_FCV_33B_ Hand

I-030-601 DI Feed Valve_30_FCV_33B_Opened

I-030-601 DI Feed Valve_30_FCV_33B_Closed

I-030-601 DI Feed Valve_30_FCV_33B_ Fail

I-030-601 DO Feed Valve_30_FCV_33B_Open

I-030-601 DO Feed Valve_30_FCV_33B_Close

I-030-601 DI Feed Valve_30_FCV_34A_ Remote

I-030-601 DI Feed Valve_30_FCV_34A_ Hand

I-030-601 DI Feed Valve_30_FCV_34A_Opened

I-030-601 DI Feed Valve_30_FCV_34A_Closed

I-030-601 DI Feed Valve_30_FCV_34A_ Fail

I-030-601 DO Feed Valve_30_FCV_34A_Open

I-030-601 DO Feed Valve_30_FCV_34A_Close

I-030-601 DI Feed Valve_30_FCV_34B_ Remote

I-030-601 DI Feed Valve_30_FCV_34B_ Hand

I-030-601 DI Feed Valve_30_FCV_34B_Opened

I-030-601 DI Feed Valve_30_FCV_34B_Closed

I-030-601 DI Feed Valve_30_FCV_34B_ Fail

I-030-601 DO Feed Valve_30_FCV_34B_Open

I-030-601 DO Feed Valve_30_FCV_34B_Close

I-030-601 DI Feed Valve_30_FCV_35A_ Remote

I-030-601 DI Feed Valve_30_FCV_35A_ Hand

I-030-601 DI Feed Valve_30_FCV_35A_Opened

I-030-601 DI Feed Valve_30_FCV_35A_Closed

I-030-601 DI Feed Valve_30_FCV_35A_ Fail

I-030-601 DO Feed Valve_30_FCV_35A_Open

I-030-601 DO Feed Valve_30_FCV_35A_Close

I-030-601 DI Feed Valve_30_FCV_35B_ Remote

I-030-601 DI Feed Valve_30_FCV_35B_ Hand

I-030-601 DI Feed Valve_30_FCV_35B_Opened

I-030-601 DI Feed Valve_30_FCV_35B_Closed

I-030-601 DI Feed Valve_30_FCV_35B_ Fail

I-030-601 DO Feed Valve_30_FCV_35B_Open

I-030-601 DO Feed Valve_30_FCV_35B_Close

I-030-601 DI Feed Valve_30_FCV_36A_ Remote

I-030-601 DI Feed Valve_30_FCV_36A_ Hand
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Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-030-601 DI Feed Valve_30_FCV_36A_Opened

I-030-601 DI Feed Valve_30_FCV_36A_Closed

I-030-601 DI Feed Valve_30_FCV_36A_ Fail

I-030-601 DO Feed Valve_30_FCV_36A_Open

I-030-601 DO Feed Valve_30_FCV_36A_Close

I-030-601 DI Feed Valve_30_FCV_36B_ Remote

I-030-601 DI Feed Valve_30_FCV_36B_ Hand

I-030-601 DI Feed Valve_30_FCV_36B_Opened

I-030-601 DI Feed Valve_30_FCV_36B_Closed

I-030-601 DI Feed Valve_30_FCV_36B_ Fail

I-030-601 DO Feed Valve_30_FCV_36B_Open

I-030-601 DO Feed Valve_30_FCV_36B_Close

I-030-601 DI Valve_30_FCV_30C_ Remote

I-030-601 DI Valve_30_FCV_30C_ Hand

I-030-601 DI Valve_30_FCV_30C_Opened

I-030-601 DI Valve_30_FCV_30C_Closed

I-030-601 DI Valve_30_FCV_30C_ Fail

I-030-601 DO Valve_30_FCV_30C_Open

I-030-601 DO Valve_30_FCV_30C_Close

I-030-601 DI Valve_30_FCV_30D_ Remote

I-030-601 DI Valve_30_FCV_30D_ Hand

I-030-601 DI Valve_30_FCV_30D_Opened

I-030-601 DI Valve_30_FCV_30D_Closed

I-030-601 DI Valve_30_FCV_30D_ Fail

I-030-601 DO Valve_30_FCV_30D_Open

I-030-601 DO Valve_30_FCV_30D_Close

I-030-601 DI Valve_30_FCV_31C_ Remote

I-030-601 DI Valve_30_FCV_31C_ Hand

I-030-601 DI Valve_30_FCV_31C_Opened

I-030-601 DI Valve_30_FCV_31C_Closed

I-030-601 DI Valve_30_FCV_31C_ Fail

I-030-601 DO Valve_30_FCV_31C_Open

I-030-601 DO Valve_30_FCV_31C_Close

I-030-601 DI Valve_30_FCV_31D_ Remote

I-030-601 DI Valve_30_FCV_31D_ Hand

I-030-601 DI Valve_30_FCV_31D_Opened

I-030-601 DI Valve_30_FCV_31D_Closed

I-030-601 DI Valve_30_FCV_31D_ Fail

I-030-601 DO Valve_30_FCV_31D_Open

I-030-601 DO Valve_30_FCV_31D_Close

I-030-601 DI Valve_30_FCV_32C_ Remote

I-030-601 DI Valve_30_FCV_32C_ Hand

I-030-601 DI Valve_30_FCV_32C_Opened

I-030-601 DI Valve_30_FCV_32C_Closed

I-030-601 DI Valve_30_FCV_32C_ Fail

I-030-601 DO Valve_30_FCV_32C_Open

I-030-601 DO Valve_30_FCV_32C_Close

I-030-601 DI Valve_30_FCV_32D_ Remote

I-030-601 DI Valve_30_FCV_32D_ Hand

I-030-601 DI Valve_30_FCV_32D_Opened

I-030-601 DI Valve_30_FCV_32D_Closed

I-030-601 DI Valve_30_FCV_32D_ Fail

I-030-601 DO Valve_30_FCV_32D_Open

I-030-601 DO Valve_30_FCV_32D_Close

I-030-601 DI Valve_30_FCV_33C_ Remote

I-030-601 DI Valve_30_FCV_33C_ Hand

I-030-601 DI Valve_30_FCV_33C_Opened

I-030-601 DI Valve_30_FCV_33C_Closed

I-030-601 DI Valve_30_FCV_33C_ Fail

I-030-601 DO Valve_30_FCV_33C_Open

I-030-601 DO Valve_30_FCV_33C_Close

I-030-601 DI Valve_30_FCV_33D_ Remote

I-030-601 DI Valve_30_FCV_33D_ Hand

I-030-601 DI Valve_30_FCV_33D_Opened

I-030-601 DI Valve_30_FCV_33D_Closed

I-030-601 DI Valve_30_FCV_33D_ Fail

I-030-601 DO Valve_30_FCV_33D_Open

I-030-601 DO Valve_30_FCV_33D_Close

I-030-601 DI Valve_30_FCV_34C_ Remote

I-030-601 DI Valve_30_FCV_34C_ Hand

I-030-601 DI Valve_30_FCV_34C_Opened

I-030-601 DI Valve_30_FCV_34C_Closed

I-030-601 DI Valve_30_FCV_34C_ Fail

I-030-601 DO Valve_30_FCV_34C_Open
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Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments
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Diagram
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Alarm

Alarm 
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I-030-601 DO Valve_30_FCV_34C_Close

I-030-601 DI Valve_30_FCV_34D_ Remote

I-030-601 DI Valve_30_FCV_34D_ Hand

I-030-601 DI Valve_30_FCV_34D_Opened

I-030-601 DI Valve_30_FCV_34D_Closed

I-030-601 DI Valve_30_FCV_34D_ Fail

I-030-601 DO Valve_30_FCV_34D_Open

I-030-601 DO Valve_30_FCV_34D_Close

I-030-601 DI Valve_30_FCV_35C_ Remote

I-030-601 DI Valve_30_FCV_35C_ Hand

I-030-601 DI Valve_30_FCV_35C_Opened

I-030-601 DI Valve_30_FCV_35C_Closed

I-030-601 DI Valve_30_FCV_35C_ Fail

I-030-601 DO Valve_30_FCV_35C_Open

I-030-601 DO Valve_30_FCV_35C_Close

I-030-601 DI Valve_30_FCV_35D_ Remote

I-030-601 DI Valve_30_FCV_35D_ Hand

I-030-601 DI Valve_30_FCV_35D_Opened

I-030-601 DI Valve_30_FCV_35D_Closed

I-030-601 DI Valve_30_FCV_35D_ Fail

I-030-601 DO Valve_30_FCV_35D_Open

I-030-601 DO Valve_30_FCV_35D_Close

I-030-601 DI Valve_30_FCV_36C_ Remote

I-030-601 DI Valve_30_FCV_36C_ Hand

I-030-601 DI Valve_30_FCV_36C_Opened

I-030-601 DI Valve_30_FCV_36C_Closed

I-030-601 DI Valve_30_FCV_36C_ Fail

I-030-601 DO Valve_30_FCV_36C_Open

I-030-601 DO Valve_30_FCV_36C_Close

I-030-601 DI Valve_30_FCV_36D_ Remote

I-030-601 DI Valve_30_FCV_36D_ Hand

I-030-601 DI Valve_30_FCV_36D_Opened

I-030-601 DI Valve_30_FCV_36D_Closed

I-030-601 DI Valve_30_FCV_36D_ Fail

I-030-601 DO Valve_30_FCV_36D_Open

I-030-601 DO Valve_30_FCV_36D_Close

I-030-601 DI Valve_30_FCV_30E_ Remote

I-030-601 DI Valve_30_FCV_30E_ Hand

I-030-601 DI Valve_30_FCV_30E_Opened

I-030-601 DI Valve_30_FCV_30E_Closed

I-030-601 DI Valve_30_FCV_30E_ Fail

I-030-601 DO Valve_30_FCV_30E_Open

I-030-601 DO Valve_30_FCV_30E_Close

I-030-601 DI Valve_30_FCV_31E_ Remote

I-030-601 DI Valve_30_FCV_31E_ Hand

I-030-601 DI Valve_30_FCV_31E_Opened

I-030-601 DI Valve_30_FCV_31E_Closed

I-030-601 DI Valve_30_FCV_31E_ Fail

I-030-601 DO Valve_30_FCV_31E_Open

I-030-601 DO Valve_30_FCV_31E_Close

I-030-601 DI Valve_30_FCV_32E_ Remote

I-030-601 DI Valve_30_FCV_32E_ Hand

I-030-601 DI Valve_30_FCV_32E_Opened

I-030-601 DI Valve_30_FCV_32E_Closed

I-030-601 DI Valve_30_FCV_32E_ Fail

I-030-601 DO Valve_30_FCV_32E_Open

I-030-601 DO Valve_30_FCV_32E_Close

I-030-601 DI Valve_30_FCV_33E_ Remote

I-030-601 DI Valve_30_FCV_33E_ Hand

I-030-601 DI Valve_30_FCV_33E_Opened

I-030-601 DI Valve_30_FCV_33E_Closed

I-030-601 DI Valve_30_FCV_33E_ Fail

I-030-601 DO Valve_30_FCV_33E_Open

I-030-601 DO Valve_30_FCV_33E_Close

I-030-601 DI Valve_30_FCV_34E_ Remote

I-030-601 DI Valve_30_FCV_34E_ Hand

I-030-601 DI Valve_30_FCV_34E_Opened

I-030-601 DI Valve_30_FCV_34E_Closed

I-030-601 DI Valve_30_FCV_34E_ Fail

I-030-601 DO Valve_30_FCV_34E_Open

I-030-601 DO Valve_30_FCV_34E_Close

I-030-601 DI Valve_30_FCV_35E_ Remote

I-030-601 DI Valve_30_FCV_35E_ Hand

I-030-601 DI Valve_30_FCV_35E_Opened
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I-030-601 DI Valve_30_FCV_35E_Closed

I-030-601 DI Valve_30_FCV_35E_ Fail

I-030-601 DO Valve_30_FCV_35E_Open

I-030-601 DO Valve_30_FCV_35E_Close

I-030-601 DI Valve_30_FCV_36E_ Remote

I-030-601 DI Valve_30_FCV_36E_ Hand

I-030-601 DI Valve_30_FCV_36E_Opened

I-030-601 DI Valve_30_FCV_36E_Closed

I-030-601 DI Valve_30_FCV_36E_ Fail

I-030-601 DO Valve_30_FCV_36E_Open

I-030-601 DO Valve_30_FCV_36E_Close

I-030-601 DI Valve_30_FCV_30F_ Remote

I-030-601 DI Valve_30_FCV_30F_ Hand

I-030-601 DI Valve_30_FCV_30F_Opened

I-030-601 DI Valve_30_FCV_30F_Closed

I-030-601 DI Valve_30_FCV_30F_ Fail

I-030-601 DO Valve_30_FCV_30F_Open

I-030-601 DO Valve_30_FCV_30F_Close

I-030-601 DI Valve_30_FCV_30G_ Remote

I-030-601 DI Valve_30_FCV_30G_ Hand

I-030-601 DI Valve_30_FCV_30G_Opened

I-030-601 DI Valve_30_FCV_30G_Closed

I-030-601 DI Valve_30_FCV_30G_ Fail

I-030-601 DO Valve_30_FCV_30G_Open

I-030-601 DO Valve_30_FCV_30G_Close

I-030-601 DI Valve_30_FCV_31F_ Remote

I-030-601 DI Valve_30_FCV_31F_ Hand

I-030-601 DI Valve_30_FCV_31F_Opened

I-030-601 DI Valve_30_FCV_31F_Closed

I-030-601 DI Valve_30_FCV_31F_ Fail

I-030-601 DO Valve_30_FCV_31F_Open

I-030-601 DO Valve_30_FCV_31F_Close

I-030-601 DI Valve_30_FCV_31G_ Remote

I-030-601 DI Valve_30_FCV_31G_ Hand

I-030-601 DI Valve_30_FCV_31G_Opened

I-030-601 DI Valve_30_FCV_31G_Closed

I-030-601 DI Valve_30_FCV_31G_ Fail

I-030-601 DO Valve_30_FCV_31G_Open

I-030-601 DO Valve_30_FCV_31G_Close

I-030-601 DI Valve_30_FCV_32F_ Remote

I-030-601 DI Valve_30_FCV_32F_ Hand

I-030-601 DI Valve_30_FCV_32F_Opened

I-030-601 DI Valve_30_FCV_32F_Closed

I-030-601 DI Valve_30_FCV_32F_ Fail

I-030-601 DO Valve_30_FCV_32F_Open

I-030-601 DO Valve_30_FCV_32F_Close

I-030-601 DI Valve_30_FCV_32G_ Remote

I-030-601 DI Valve_30_FCV_32G_Hand

I-030-601 DI Valve_30_FCV_32G_Opened

I-030-601 DI Valve_30_FCV_32G_Closed

I-030-601 DI Valve_30_FCV_32G_ Fail

I-030-601 DO Valve_30_FCV_32G_Open

I-030-601 DO Valve_30_FCV_32G_Close

I-030-601 DI Valve_30_FCV_33F_ Remote

I-030-601 DI Valve_30_FCV_33F_ Hand

I-030-601 DI Valve_30_FCV_33F_Opened

I-030-601 DI Valve_30_FCV_33F_Closed

I-030-601 DI Valve_30_FCV_33F_ Fail

I-030-601 DO Valve_30_FCV_33F_Open

I-030-601 DO Valve_30_FCV_33F_Close

I-030-601 DI Valve_30_FCV_33G_ Remote

I-030-601 DI Valve_30_FCV_33G_ Hand

I-030-601 DI Valve_30_FCV_33G_Opened

I-030-601 DI Valve_30_FCV_33G_Closed

I-030-601 DI Valve_30_FCV_33G_ Fail

I-030-601 DO Valve_30_FCV_33G_Open

I-030-601 DO Valve_30_FCV_33G_Close

I-030-601 DI Valve_30_FCV_34F_ Remote

I-030-601 DI Valve_30_FCV_34F_ Hand

I-030-601 DI Valve_30_FCV_34F_Opened

I-030-601 DI Valve_30_FCV_34F_Closed

I-030-601 DI Valve_30_FCV_34F_ Fail

I-030-601 DO Valve_30_FCV_34F_Open

I-030-601 DO Valve_30_FCV_34F_Close

E-7



Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-030-601 DI Valve_30_FCV_34G_ Remote

I-030-601 DI Valve_30_FCV_34G_ Hand

I-030-601 DI Valve_30_FCV_34G_Opened

I-030-601 DI Valve_30_FCV_34G_Closed

I-030-601 DI Valve_30_FCV_34G_ Fail

I-030-601 DO Valve_30_FCV_34G_Open

I-030-601 DO Valve_30_FCV_34G_Close

I-030-601 DI Valve_30_FCV_35F_ Remote

I-030-601 DI Valve_30_FCV_35F_ Hand

I-030-601 DI Valve_30_FCV_35F_Opened

I-030-601 DI Valve_30_FCV_35F_Closed

I-030-601 DI Valve_30_FCV_35F_ Fail

I-030-601 DO Valve_30_FCV_35F_Open

I-030-601 DO Valve_30_FCV_35F_Close

I-030-601 DI Valve_30_FCV_35G_ Remote

I-030-601 DI Valve_30_FCV_35G_ Hand

I-030-601 DI Valve_30_FCV_35G_Opened

I-030-601 DI Valve_30_FCV_35G_Closed

I-030-601 DI Valve_30_FCV_35G_ Fail

I-030-601 DO Valve_30_FCV_35G_Open

I-030-601 DO Valve_30_FCV_35G_Close

I-030-601 DI Valve_30_FCV_36F_ Remote

I-030-601 DI Valve_30_FCV_36F_ Hand

I-030-601 DI Valve_30_FCV_36F_Opened

I-030-601 DI Valve_30_FCV_36F_Closed

I-030-601 DI Valve_30_FCV_36F_ Fail

I-030-601 DO Valve_30_FCV_36F_Open

I-030-601 DO Valve_30_FCV_36F_Close

I-030-601 DI Valve_30_FCV_36G_ Remote

I-030-601 DI Valve_30_FCV_36G_ Hand

I-030-601 DI Valve_30_FCV_36G_Opened

I-030-601 DI Valve_30_FCV_36G_Closed

I-030-601 DI Valve_30_FCV_36G_ Fail

I-030-601 DO Valve_30_FCV_36G_Open

I-030-601 DO Valve_30_FCV_36G_Close

I-030-601 DI Valve_30_FCV_30J_ Remote

I-030-601 DI Valve_30_FCV_30J_ Hand

I-030-601 DI Valve_30_FCV_30J_Opened

I-030-601 DI Valve_30_FCV_30J_Closed

I-030-601 DI Valve_30_FCV_30J_ Fail

I-030-601 DO Valve_30_FCV_30J_Open

I-030-601 DO Valve_30_FCV_30J_Close

I-030-601 DI Valve_30_FCV_31J_ Remote

I-030-601 DI Valve_30_FCV_31J_ Hand

I-030-601 DI Valve_30_FCV_31J_Opened

I-030-601 DI Valve_30_FCV_31J_Closed

I-030-601 DI Valve_30_FCV_31J_ Fail

I-030-601 DO Valve_30_FCV_31J_Open

I-030-601 DO Valve_30_FCV_31J_Close

I-030-601 DI Valve_30_FCV_32J_ Remote

I-030-601 DI Valve_30_FCV_32J_ Hand

I-030-601 DI Valve_30_FCV_32J_Opened

I-030-601 DI Valve_30_FCV_32J_Closed

I-030-601 DI Valve_30_FCV_32J_ Fail

I-030-601 DO Valve_30_FCV_32J_Open

I-030-601 DO Valve_30_FCV_32J_Close

I-030-601 DI Valve_30_FCV_33J_ Remote

I-030-601 DI Valve_30_FCV_33J_ Hand

I-030-601 DI Valve_30_FCV_33J_Opened

I-030-601 DI Valve_30_FCV_33J_Closed

I-030-601 DI Valve_30_FCV_33J_ Fail

I-030-601 DO Valve_30_FCV_33J_Open

I-030-601 DO Valve_30_FCV_33J_Close

I-030-601 DI Valve_30_FCV_34J_ Remote

I-030-601 DI Valve_30_FCV_34J_ Hand

I-030-601 DI Valve_30_FCV_34J_Opened

I-030-601 DI Valve_30_FCV_34J_Closed

I-030-601 DI Valve_30_FCV_34J_ Fail

I-030-601 DO Valve_30_FCV_34J_Open

I-030-601 DO Valve_30_FCV_34J_Close

I-030-601 DI Valve_30_FCV_35J_ Remote

I-030-601 DI Valve_30_FCV_35J_ Hand

I-030-601 DI Valve_30_FCV_35J_Opened

I-030-601 DI Valve_30_FCV_35J_Closed
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I-030-601 DI Valve_30_FCV_35J_ Fail

I-030-601 DO Valve_30_FCV_35J_Open

I-030-601 DO Valve_30_FCV_35J_Close

I-030-601 DI Valve_30_FCV_36J_ Remote

I-030-601 DI Valve_30_FCV_36J_ Hand

I-030-601 DI Valve_30_FCV_36J_Opened

I-030-601 DI Valve_30_FCV_36J_Closed

I-030-601 DI Valve_30_FCV_36J_ Fail

I-030-601 DO Valve_30_FCV_36J_Open

I-030-601 DO Valve_30_FCV_36J_Close

I-030-601 DI Valve_30_FCV_L_ Remote

I-030-601 DI Valve_30_FCV_L_ Hand

I-030-601 DI Valve_30_FCV_L_Opened

I-030-601 DI Valve_30_FCV_L_Closed

I-030-601 DI Valve_30_FCV_L_ Fail

I-030-601 DO Valve_30_FCV_L_Open

I-030-601 DO Valve_30_FCV_L_Close

I-030-601 DI Valve_30_FCV_J_ Remote

I-030-601 DI Valve_30_FCV_J_ Hand

I-030-601 DI Valve_30_FCV_J_Opened

I-030-601 DI Valve_30_FCV_J_Closed

I-030-601 DI Valve_30_FCV_J_ Fail

I-030-601 DO Valve_30_FCV_J_Open

I-030-601 DO Valve_30_FCV_J_Close

I-030-601 AI Influent Channel_Level_40

I-030-601 AI Influent Channel_PH_40

I-030-601 AI Effluent Channel_Level_40

I-030-601 AI Effluent Channel_PH_40

I-030-601 AI Filter_Cell30_Turbidity_AIT_30_40A

I-030-601 AI Filter_Cell30_Level_LIT_30_40C

I-030-601 AI Filter_Cell31_Turbidity_AIT_30_41A

I-030-601 AI Filter_Cell31_Level_LIT_30_41C

I-030-601 AI Filter_Cell32_Turbidity_AIT_30_42A

I-030-601 AI Filter_Cell32_Level_LIT_30_42C

I-030-601 AI Filter_Cell33_Turbidity_AIT_30_43A

I-030-601 AI Filter_Cell33_Level_LIT_30_43C

I-030-601 AI Filter_Cell34_Turbidity_AIT_30_44A

I-030-601 AI Filter_Cell34_Level_LIT_30_44C

I-030-601 AI Filter_Cell35_Turbidity_AIT_30_45A

I-030-601 AI Filter_Cell35_Level_LIT_30_45C

I-030-601 AI Filter_Cell36_Turbidity_AIT_30_46A

I-030-601 AI Filter_Cell36_Level_LIT_30_46C

I-030-601 DI Feed Valve_30_FCV_40A_ Remote

I-030-601 DI Feed Valve_30_FCV_40A_ Hand

I-030-601 DI Feed Valve_30_FCV_40A_Opened

I-030-601 DI Feed Valve_30_FCV_40A_Closed

I-030-601 DI Feed Valve_30_FCV_40A_ Fail

I-030-601 DO Feed Valve_30_FCV_40A_Open

I-030-601 DO Feed Valve_30_FCV_40A_Close

I-030-601 DI Feed Valve_30_FCV_40B_ Remote

I-030-601 DI Feed Valve_30_FCV_40B_ Hand

I-030-601 DI Feed Valve_30_FCV_40B_Opened

I-030-601 DI Feed Valve_30_FCV_40B_Closed

I-030-601 DI Feed Valve_30_FCV_40B_ Fail

I-030-601 DO Feed Valve_30_FCV_40B_Open

I-030-601 DO Feed Valve_30_FCV_40B_Close

I-030-601 DI Feed Valve_30_FCV_41A_ Remote

I-030-601 DI Feed Valve_30_FCV_41A_ Hand

I-030-601 DI Feed Valve_30_FCV_41A_Opened

I-030-601 DI Feed Valve_30_FCV_41A_Closed

I-030-601 DI Feed Valve_30_FCV_41A_ Fail

I-030-601 DO Feed Valve_30_FCV_41A_Open

I-030-601 DO Feed Valve_30_FCV_41A_Close

I-030-601 DI Feed Valve_30_FCV_41B_ Remote

I-030-601 DI Feed Valve_30_FCV_41B_ Hand

I-030-601 DI Feed Valve_30_FCV_41B_Opened

I-030-601 DI Feed Valve_30_FCV_41B_Closed

I-030-601 DI Feed Valve_30_FCV_41B_ Fail

I-030-601 DO Feed Valve_30_FCV_41B_Open

I-030-601 DO Feed Valve_30_FCV_41B_Close

I-030-601 DI Feed Valve_30_FCV_42A_ Remote

I-030-601 DI Feed Valve_30_FCV_42A_ Hand

I-030-601 DI Feed Valve_30_FCV_42A_Opened

I-030-601 DI Feed Valve_30_FCV_42A_Closed

E-9



Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-030-601 DI Feed Valve_30_FCV_42A_ Fail

I-030-601 DO Feed Valve_30_FCV_42A_Open

I-030-601 DO Feed Valve_30_FCV_42A_Close

I-030-601 DI Feed Valve_30_FCV_42B_ Remote

I-030-601 DI Feed Valve_30_FCV_42B_ Hand

I-030-601 DI Feed Valve_30_FCV_42B_Opened

I-030-601 DI Feed Valve_30_FCV_42B_Closed

I-030-601 DI Feed Valve_30_FCV_42B_ Fail

I-030-601 DO Feed Valve_30_FCV_42B_Open

I-030-601 DO Feed Valve_30_FCV_42B_Close

I-030-601 DI Feed Valve_30_FCV_43A_ Remote

I-030-601 DI Feed Valve_30_FCV_43A_ Hand

I-030-601 DI Feed Valve_30_FCV_43A_Opened

I-030-601 DI Feed Valve_30_FCV_43A_Closed

I-030-601 DI Feed Valve_30_FCV_43A_ Fail

I-030-601 DO Feed Valve_30_FCV_43A_Open

I-030-601 DO Feed Valve_30_FCV_43A_Close

I-030-601 DI Feed Valve_30_FCV_43B_ Remote

I-030-601 DI Feed Valve_30_FCV_43B_ Hand

I-030-601 DI Feed Valve_30_FCV_43B_Opened

I-030-601 DI Feed Valve_30_FCV_43B_Closed

I-030-601 DI Feed Valve_30_FCV_43B_ Fail

I-030-601 DO Feed Valve_30_FCV_43B_Open

I-030-601 DO Feed Valve_30_FCV_43B_Close

I-030-601 DI Feed Valve_30_FCV_44A_ Remote

I-030-601 DI Feed Valve_30_FCV_44A_ Hand

I-030-601 DI Feed Valve_30_FCV_44A_Opened

I-030-601 DI Feed Valve_30_FCV_44A_Closed

I-030-601 DI Feed Valve_30_FCV_44A_ Fail

I-030-601 DO Feed Valve_30_FCV_44A_Open

I-030-601 DO Feed Valve_30_FCV_44A_Close

I-030-601 DI Feed Valve_30_FCV_44B_ Remote

I-030-601 DI Feed Valve_30_FCV_44B_ Hand

I-030-601 DI Feed Valve_30_FCV_44B_Opened

I-030-601 DI Feed Valve_30_FCV_44B_Closed

I-030-601 DI Feed Valve_30_FCV_44B_ Fail

I-030-601 DO Feed Valve_30_FCV_44B_Open

I-030-601 DO Feed Valve_30_FCV_44B_Close

I-030-601 DI Feed Valve_30_FCV_45A_ Remote

I-030-601 DI Feed Valve_30_FCV_45A_ Hand

I-030-601 DI Feed Valve_30_FCV_45A_Opened

I-030-601 DI Feed Valve_30_FCV_45A_Closed

I-030-601 DI Feed Valve_30_FCV_45A_ Fail

I-030-601 DO Feed Valve_30_FCV_45A_Open

I-030-601 DO Feed Valve_30_FCV_45A_Close

I-030-601 DI Feed Valve_30_FCV_45B_ Remote

I-030-601 DI Feed Valve_30_FCV_45B_ Hand

I-030-601 DI Feed Valve_30_FCV_45B_Opened

I-030-601 DI Feed Valve_30_FCV_45B_Closed

I-030-601 DI Feed Valve_30_FCV_45B_ Fail

I-030-601 DO Feed Valve_30_FCV_45B_Open

I-030-601 DO Feed Valve_30_FCV_45B_Close

I-030-601 DI Feed Valve_30_FCV_46A_ Remote

I-030-601 DI Feed Valve_30_FCV_46A_ Hand

I-030-601 DI Feed Valve_30_FCV_46A_Opened

I-030-601 DI Feed Valve_30_FCV_46A_Closed

I-030-601 DI Feed Valve_30_FCV_46A_ Fail

I-030-601 DO Feed Valve_30_FCV_46A_Open

I-030-601 DO Feed Valve_30_FCV_46A_Close

I-030-601 DI Feed Valve_30_FCV_46B_ Remote

I-030-601 DI Feed Valve_30_FCV_46B_ Hand

I-030-601 DI Feed Valve_30_FCV_46B_Opened

I-030-601 DI Feed Valve_30_FCV_46B_Closed

I-030-601 DI Feed Valve_30_FCV_46B_ Fail

I-030-601 DO Feed Valve_30_FCV_46B_Open

I-030-601 DO Feed Valve_30_FCV_46B_Close

I-030-601 DI Valve_30_FCV_40C_ Remote

I-030-601 DI Valve_30_FCV_40C_ Hand

I-030-601 DI Valve_30_FCV_40C_Opened

I-030-601 DI Valve_30_FCV_40C_Closed

I-030-601 DI Valve_30_FCV_40C_ Fail

I-030-601 DO Valve_30_FCV_40C_Open

I-030-601 DO Valve_30_FCV_40C_Close

I-030-601 DI Valve_30_FCV_40D_ Remote
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Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number

Secondary 

Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
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Wiring 

Diagram
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Alarm 
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I-030-601 DI Valve_30_FCV_40D_ Hand

I-030-601 DI Valve_30_FCV_40D_Opened

I-030-601 DI Valve_30_FCV_40D_Closed

I-030-601 DI Valve_30_FCV_40D_ Fail

I-030-601 DO Valve_30_FCV_40D_Open

I-030-601 DO Valve_30_FCV_40D_Close

I-030-601 DI Valve_30_FCV_41C_ Remote

I-030-601 DI Valve_30_FCV_41C_ Hand

I-030-601 DI Valve_30_FCV_41C_Opened

I-030-601 DI Valve_30_FCV_41C_Closed

I-030-601 DI Valve_30_FCV_41C_ Fail

I-030-601 DO Valve_30_FCV_41C_Open

I-030-601 DO Valve_30_FCV_41C_Close

I-030-601 DI Valve_30_FCV_41D_ Remote

I-030-601 DI Valve_30_FCV_41D_ Hand

I-030-601 DI Valve_30_FCV_41D_Opened

I-030-601 DI Valve_30_FCV_41D_Closed

I-030-601 DI Valve_30_FCV_41D_ Fail

I-030-601 DO Valve_30_FCV_41D_Open

I-030-601 DO Valve_30_FCV_41D_Close

I-030-601 DI Valve_30_FCV_42C_ Remote

I-030-601 DI Valve_30_FCV_42C_ Hand

I-030-601 DI Valve_30_FCV_42C_Opened

I-030-601 DI Valve_30_FCV_42C_Closed

I-030-601 DI Valve_30_FCV_42C_ Fail

I-030-601 DO Valve_30_FCV_42C_Open

I-030-601 DO Valve_30_FCV_42C_Close

I-030-601 DI Valve_30_FCV_42D_ Remote

I-030-601 DI Valve_30_FCV_42D_ Hand

I-030-601 DI Valve_30_FCV_42D_Opened

I-030-601 DI Valve_30_FCV_42D_Closed

I-030-601 DI Valve_30_FCV_42D_ Fail

I-030-601 DO Valve_30_FCV_42D_Open

I-030-601 DO Valve_30_FCV_42D_Close

I-030-601 DI Valve_30_FCV_43C_ Remote

I-030-601 DI Valve_30_FCV_43C_ Hand

I-030-601 DI Valve_30_FCV_43C_Opened

I-030-601 DI Valve_30_FCV_43C_Closed

I-030-601 DI Valve_30_FCV_43C_ Fail

I-030-601 DO Valve_30_FCV_43C_Open

I-030-601 DO Valve_30_FCV_43C_Close

I-030-601 DI Valve_30_FCV_43D_ Remote

I-030-601 DI Valve_30_FCV_43D_ Hand

I-030-601 DI Valve_30_FCV_43D_Opened

I-030-601 DI Valve_30_FCV_43D_Closed

I-030-601 DI Valve_30_FCV_43D_ Fail

I-030-601 DO Valve_30_FCV_43D_Open

I-030-601 DO Valve_30_FCV_43D_Close

I-030-601 DI Valve_30_FCV_44C_ Remote

I-030-601 DI Valve_30_FCV_44C_ Hand

I-030-601 DI Valve_30_FCV_44C_Opened

I-030-601 DI Valve_30_FCV_44C_Closed

I-030-601 DI Valve_30_FCV_44C_ Fail

I-030-601 DO Valve_30_FCV_44C_Open

I-030-601 DO Valve_30_FCV_44C_Close

I-030-601 DI Valve_30_FCV_44D_ Remote

I-030-601 DI Valve_30_FCV_44D_ Hand

I-030-601 DI Valve_30_FCV_44D_Opened

I-030-601 DI Valve_30_FCV_44D_Closed

I-030-601 DI Valve_30_FCV_44D_ Fail

I-030-601 DO Valve_30_FCV_44D_Open

I-030-601 DO Valve_30_FCV_44D_Close

I-030-601 DI Valve_30_FCV_45C_ Remote

I-030-601 DI Valve_30_FCV_45C_ Hand

I-030-601 DI Valve_30_FCV_45C_Opened

I-030-601 DI Valve_30_FCV_45C_Closed

I-030-601 DI Valve_30_FCV_45C_ Fail

I-030-601 DO Valve_30_FCV_45C_Open

I-030-601 DO Valve_30_FCV_45C_Close

I-030-601 DI Valve_30_FCV_45D_ Remote

I-030-601 DI Valve_30_FCV_45D_ Hand

I-030-601 DI Valve_30_FCV_45D_Opened

I-030-601 DI Valve_30_FCV_45D_Closed

I-030-601 DI Valve_30_FCV_45D_ Fail
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Preliminary Input-Output (I/O) List Appendix E

Treatment Process Equipment Designation
Primary Loop 

Number
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Loop 

Number

Control 

Source 

Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
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Wiring 

Diagram
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Alarm

Alarm 
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I-030-601 DO Valve_30_FCV_45D_Open

I-030-601 DO Valve_30_FCV_45D_Close

I-030-601 DI Valve_30_FCV_46C_ Remote

I-030-601 DI Valve_30_FCV_46C_ Hand

I-030-601 DI Valve_30_FCV_46C_Opened

I-030-601 DI Valve_30_FCV_46C_Closed

I-030-601 DI Valve_30_FCV_46C_ Fail

I-030-601 DO Valve_30_FCV_46C_Open

I-030-601 DO Valve_30_FCV_46C_Close

I-030-601 DI Valve_30_FCV_46D_ Remote

I-030-601 DI Valve_30_FCV_46D_ Hand

I-030-601 DI Valve_30_FCV_46D_Opened

I-030-601 DI Valve_30_FCV_46D_Closed

I-030-601 DI Valve_30_FCV_46D_ Fail

I-030-601 DO Valve_30_FCV_46D_Open

I-030-601 DO Valve_30_FCV_46D_Close

I-030-601 DI Valve_30_FCV_40E_ Remote

I-030-601 DI Valve_30_FCV_40E_ Hand

I-030-601 DI Valve_30_FCV_40E_Opened

I-030-601 DI Valve_30_FCV_40E_Closed

I-030-601 DI Valve_30_FCV_40E_ Fail

I-030-601 DO Valve_30_FCV_40E_Open

I-030-601 DO Valve_30_FCV_40E_Close

I-030-601 DI Valve_30_FCV_41E_ Remote

I-030-601 DI Valve_30_FCV_41E_ Hand

I-030-601 DI Valve_30_FCV_41E_Opened

I-030-601 DI Valve_30_FCV_41E_Closed

I-030-601 DI Valve_30_FCV_41E_ Fail

I-030-601 DO Valve_30_FCV_41E_Open

I-030-601 DO Valve_30_FCV_41E_Close

I-030-601 DI Valve_30_FCV_42E_ Remote

I-030-601 DI Valve_30_FCV_42E_ Hand

I-030-601 DI Valve_30_FCV_42E_Opened

I-030-601 DI Valve_30_FCV_42E_Closed

I-030-601 DI Valve_30_FCV_42E_ Fail

I-030-601 DO Valve_30_FCV_42E_Open

I-030-601 DO Valve_30_FCV_42E_Close

I-030-601 DI Valve_30_FCV_43E_ Remote

I-030-601 DI Valve_30_FCV_43E_ Hand

I-030-601 DI Valve_30_FCV_43E_Opened

I-030-601 DI Valve_30_FCV_43E_Closed

I-030-601 DI Valve_30_FCV_43E_ Fail

I-030-601 DO Valve_30_FCV_43E_Open

I-030-601 DO Valve_30_FCV_43E_Close

I-030-601 DI Valve_30_FCV_44E_ Remote

I-030-601 DI Valve_30_FCV_44E_ Hand

I-030-601 DI Valve_30_FCV_44E_Opened

I-030-601 DI Valve_30_FCV_44E_Closed

I-030-601 DI Valve_30_FCV_44E_ Fail

I-030-601 DO Valve_30_FCV_44E_Open

I-030-601 DO Valve_30_FCV_44E_Close

I-030-601 DI Valve_30_FCV_45E_ Remote

I-030-601 DI Valve_30_FCV_45E_ Hand

I-030-601 DI Valve_30_FCV_45E_Opened

I-030-601 DI Valve_30_FCV_45E_Closed

I-030-601 DI Valve_30_FCV_45E_ Fail

I-030-601 DO Valve_30_FCV_45E_Open

I-030-601 DO Valve_30_FCV_45E_Close

I-030-601 DI Valve_30_FCV_46E_ Remote

I-030-601 DI Valve_30_FCV_46E_ Hand

I-030-601 DI Valve_30_FCV_46E_Opened

I-030-601 DI Valve_30_FCV_46E_Closed

I-030-601 DI Valve_30_FCV_46E_ Fail

I-030-601 DO Valve_30_FCV_46E_Open

I-030-601 DO Valve_30_FCV_46E_Close

I-030-601 DI Valve_30_FCV_40F_ Remote

I-030-601 DI Valve_30_FCV_40F_ Hand

I-030-601 DI Valve_30_FCV_40F_Opened

I-030-601 DI Valve_30_FCV_40F_Closed

I-030-601 DI Valve_30_FCV_40F_ Fail

I-030-601 DO Valve_30_FCV_40F_Open

I-030-601 DO Valve_30_FCV_40F_Close

I-030-601 DI Valve_30_FCV_40G_ Remote

I-030-601 DI Valve_30_FCV_40G_ Hand
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Designation

P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
Min Calibration or 

Function Low

Max Calibration or 

Function High
Units Application Notes or Comments

Wiring 

Diagram

Internal 

Address
Alarm

Alarm 

Priority

I-030-601 DI Valve_30_FCV_40G_Opened

I-030-601 DI Valve_30_FCV_40G_Closed

I-030-601 DI Valve_30_FCV_40G_ Fail

I-030-601 DO Valve_30_FCV_40G_Open

I-030-601 DO Valve_30_FCV_40G_Close

I-030-601 DI Valve_30_FCV_41F_ Remote

I-030-601 DI Valve_30_FCV_41F_ Hand

I-030-601 DI Valve_30_FCV_41F_Opened

I-030-601 DI Valve_30_FCV_41F_Closed

I-030-601 DI Valve_30_FCV_41F_ Fail

I-030-601 DO Valve_30_FCV_41F_Open

I-030-601 DO Valve_30_FCV_41F_Close

I-030-601 DI Valve_30_FCV_41G_ Remote

I-030-601 DI Valve_30_FCV_41G_ Hand

I-030-601 DI Valve_30_FCV_41G_Opened

I-030-601 DI Valve_30_FCV_41G_Closed

I-030-601 DI Valve_30_FCV_41G_ Fail

I-030-601 DO Valve_30_FCV_41G_Open

I-030-601 DO Valve_30_FCV_41G_Close

I-030-601 DI Valve_30_FCV_42F_ Remote

I-030-601 DI Valve_30_FCV_42F_ Hand

I-030-601 DI Valve_30_FCV_42F_Opened

I-030-601 DI Valve_30_FCV_42F_Closed

I-030-601 DI Valve_30_FCV_42F_ Fail

I-030-601 DO Valve_30_FCV_42F_Open

I-030-601 DO Valve_30_FCV_42F_Close

I-030-601 DI Valve_30_FCV_42G_ Remote

I-030-601 DI Valve_30_FCV_42G_ Hand

I-030-601 DI Valve_30_FCV_42G_Opened

I-030-601 DI Valve_30_FCV_42G_Closed

I-030-601 DI Valve_30_FCV_42G_ Fail

I-030-601 DO Valve_30_FCV_42G_Open

I-030-601 DO Valve_30_FCV_42G_Close

I-030-601 DI Valve_30_FCV_43F_ Remote

I-030-601 DI Valve_30_FCV_43F_ Hand

I-030-601 DI Valve_30_FCV_43F_Opened

I-030-601 DI Valve_30_FCV_43F_Closed

I-030-601 DI Valve_30_FCV_43F_ Fail

I-030-601 DO Valve_30_FCV_43F_Open

I-030-601 DO Valve_30_FCV_43F_Close

I-030-601 DI Valve_30_FCV_43G_ Remote

I-030-601 DI Valve_30_FCV_43G_ Hand

I-030-601 DI Valve_30_FCV_43G_Opened

I-030-601 DI Valve_30_FCV_43G_Closed

I-030-601 DI Valve_30_FCV_43G_ Fail

I-030-601 DO Valve_30_FCV_43G_Open

I-030-601 DO Valve_30_FCV_43G_Close

I-030-601 DI Valve_30_FCV_44F_ Remote

I-030-601 DI Valve_30_FCV_44F_ Hand

I-030-601 DI Valve_30_FCV_44F_Opened

I-030-601 DI Valve_30_FCV_44F_Closed

I-030-601 DI Valve_30_FCV_44F_ Fail

I-030-601 DO Valve_30_FCV_44F_Open

I-030-601 DO Valve_30_FCV_44F_Close

I-030-601 DI Valve_30_FCV_44G_ Remote

I-030-601 DI Valve_30_FCV_44G_ Hand

I-030-601 DI Valve_30_FCV_44G_Opened

I-030-601 DI Valve_30_FCV_44G_Closed

I-030-601 DI Valve_30_FCV_44G_ Fail

I-030-601 DO Valve_30_FCV_44G_Open

I-030-601 DO Valve_30_FCV_44G_Close

I-030-601 DI Valve_30_FCV_45F_ Remote

I-030-601 DI Valve_30_FCV_45F_ Hand

I-030-601 DI Valve_30_FCV_45F_Opened

I-030-601 DI Valve_30_FCV_45F_Closed

I-030-601 DI Valve_30_FCV_45F_ Fail

I-030-601 DO Valve_30_FCV_45F_Open

I-030-601 DO Valve_30_FCV_45F_Close

I-030-601 DI Valve_30_FCV_45G_ Remote

I-030-601 DI Valve_30_FCV_45G_ Hand

I-030-601 DI Valve_30_FCV_45G_Opened

I-030-601 DI Valve_30_FCV_45G_Closed

I-030-601 DI Valve_30_FCV_45G_ Fail

I-030-601 DO Valve_30_FCV_45G_Open
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I-030-601 DO Valve_30_FCV_45G_Close

I-030-601 DI Valve_30_FCV_46F_ Remote

I-030-601 DI Valve_30_FCV_46F_ Hand

I-030-601 DI Valve_30_FCV_46F_Opened

I-030-601 DI Valve_30_FCV_46F_Closed

I-030-601 DI Valve_30_FCV_46F_ Fail

I-030-601 DO Valve_30_FCV_46F_Open

I-030-601 DO Valve_30_FCV_46F_Close

I-030-601 DI Valve_30_FCV_46G_ Remote

I-030-601 DI Valve_30_FCV_46G_ Hand

I-030-601 DI Valve_30_FCV_46G_Opened

I-030-601 DI Valve_30_FCV_46G_Closed

I-030-601 DI Valve_30_FCV_46G_ Fail

I-030-601 DO Valve_30_FCV_46G_Open

I-030-601 DO Valve_30_FCV_46G_Close

I-030-601 DI Valve_30_FCV_S_ Remote

I-030-601 DI Valve_30_FCV_S_ Hand

I-030-601 DI Valve_30_FCV_S_Opened

I-030-601 DI Valve_30_FCV_S_Closed

I-030-601 DI Valve_30_FCV_S_ Fail

I-030-601 DO Valve_30_FCV_S_Open

I-030-601 DO Valve_30_FCV_S_Close

I-030-601 DI Valve_30_FCV_Q_ Remote

I-030-601 DI Valve_30_FCV_Q_ Hand

I-030-601 DI Valve_30_FCV_Q_Opened

I-030-601 DI Valve_30_FCV_Q_Closed

I-030-601 DI Valve_30_FCV_Q_ Fail

I-030-601 DO Valve_30_FCV_Q_Open

I-030-601 DO Valve_30_FCV_Q_Close

I-030-601 DI Valve_30_FCV_40J_ Remote

I-030-601 DI Valve_30_FCV_40J_ Hand

I-030-601 DI Valve_30_FCV_40J_Opened

I-030-601 DI Valve_30_FCV_40J_Closed

I-030-601 DI Valve_30_FCV_40J_ Fail

I-030-601 DO Valve_30_FCV_40J_Open

I-030-601 DO Valve_30_FCV_40J_Close

I-030-601 DI Valve_30_FCV_41J_ Remote

I-030-601 DI Valve_30_FCV_41J_ Hand

I-030-601 DI Valve_30_FCV_41J_Opened

I-030-601 DI Valve_30_FCV_41J_Closed

I-030-601 DI Valve_30_FCV_41J_ Fail

I-030-601 DO Valve_30_FCV_41J_Open

I-030-601 DO Valve_30_FCV_41J_Close

I-030-601 DI Valve_30_FCV_42J_ Remote

I-030-601 DI Valve_30_FCV_42J_ Hand

I-030-601 DI Valve_30_FCV_42J_Opened

I-030-601 DI Valve_30_FCV_42J_Closed

I-030-601 DI Valve_30_FCV_42J_ Fail

I-030-601 DO Valve_30_FCV_42J_Open

I-030-601 DO Valve_30_FCV_42J_Close

I-030-601 DI Valve_30_FCV_43J_ Remote

I-030-601 DI Valve_30_FCV_43J_ Hand

I-030-601 DI Valve_30_FCV_43J_Opened

I-030-601 DI Valve_30_FCV_43J_Closed

I-030-601 DI Valve_30_FCV_43J_ Fail

I-030-601 DO Valve_30_FCV_43J_Open

I-030-601 DO Valve_30_FCV_43J_Close

I-030-601 DI Valve_30_FCV_44J_ Remote

I-030-601 DI Valve_30_FCV_44J_ Hand

I-030-601 DI Valve_30_FCV_44J_Opened

I-030-601 DI Valve_30_FCV_44J_Closed

I-030-601 DI Valve_30_FCV_44J_ Fail

I-030-601 DO Valve_30_FCV_44J_Open

I-030-601 DO Valve_30_FCV_44J_Close

I-030-601 DI Valve_30_FCV_45J_ Remote

I-030-601 DI Valve_30_FCV_45J_ Hand

I-030-601 DI Valve_30_FCV_45J_Opened

I-030-601 DI Valve_30_FCV_45J_Closed

I-030-601 DI Valve_30_FCV_45J_ Fail

I-030-601 DO Valve_30_FCV_45J_Open

I-030-601 DO Valve_30_FCV_45J_Close

I-030-601 DI Valve_30_FCV_46J_ Remote

I-030-601 DI Valve_30_FCV_46J_ Hand

I-030-601 DI Valve_30_FCV_46J_Opened
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Control 

Source 
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P&ID Panel Rack Slot Channel I/O Type Module or Signal Type
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Wiring 
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Alarm

Alarm 

Priority

I-030-601 DI Valve_30_FCV_46J_Closed

I-030-601 DI Valve_30_FCV_46J_ Fail

I-030-601 DO Valve_30_FCV_46J_Open

I-030-601 DO Valve_30_FCV_46J_Close

I-035-601 DI Pump 1_Running

I-035-601 DI Pump 1_Fail

I-035-601 DI Pump 1_In Remote

I-035-601 DO Pump 1_Start/Stop

I-035-601 AI Pump_1 Speed

I-035-601 AO Pump_1 Speed_Control

I-035-601 DI Pump_1_Motor Temp. High

I-035-601 DI Pump 1_High Discharge Pressure

I-035-601 DI Pump_1_Discharge valve_Open

I-035-601 DI Pump 2_Running

I-035-601 DI Pump 2_Fail

I-035-601 DI Pump 2_In Remote

I-035-601 DO Pump 2_Start/Stop

I-035-601 AI Pump_2 Speed

I-035-601 AO Pump_2 Speed_Control

I-035-601 DI Pump_2_Motor Temp. High

I-035-601 DI Pump 2_High Discharge Pressure

I-035-601 DI Pump_2_Discharge valve_Open

I-035-601 DI Pump 3_Running

I-035-601 DI Pump 3_Fail

I-035-601 DI Pump 3_In Remote

I-035-601 DO Pump 3_Start/Stop

I-035-601 AI Pump_3 Speed

I-035-601 AO Pump_3 Speed_Control

I-035-601 DI Pump_3_Motor Temp. High

I-035-601 DI Pump 3_High Discharge Pressure

I-035-601 DI Pump_3_Discharge valve_Open

I-035-601 DI Pump 4_Running

I-035-601 DI Pump 4_Fail

I-035-601 DI Pump 4_Remote

I-035-601 DO Pump 4_Start/Stop

I-035-601 AI Pump_4 Speed

I-035-601 AO Pump_4 Speed_Control

I-035-601 DI Pump_4_Motor Temp. High

I-035-601 DI Pump 4_High Discharge Pressure

I-035-601 DI Pump_4_Discharge valve_Open

I-035-601 AI Level Transmitter_LIT_035_1

I-035-601 DI Float Switch_LSLL

I-035-601 DI Float Switch_LSHH

I-035-601 DO Level Control Panel_Start/Stop

I-035-601 DI Level Control Panel_Auto

I-035-601 DI Level Control Panel_Hand

I-062-601 DI Pump 1_Running

I-062-601 DI Pump 1_Fail

I-062-601 DI Pump 1_In Remote

I-062-601 DO Pump 1_Start/Stop

I-062-601 DI Pump_1_Motor Temp. High

I-062-601 DI Pump 1_In Hand

I-062-601 AI Pump_1_Ampere

I-062-601 DI Pump_1_High Discharge Pressure

I-062-601 DI Pump_1_Discharge Valve Open

I-062-601 DI Pump_1_Low Discharge Pressure

I-062-601 AI Pump_1_Speed Indication

I-062-601 AO Pump_1_Speed Control

I-062-601 DI Pump 2_Running

I-062-601 DI Pump 2_Fail

I-062-601 DI Pump 2_In Remote

I-062-601 DO Pump 2_Start/Stop

I-062-601 DI Pump_2_Motor Temp. High

I-062-601 DI Pump 2_In Hand

I-062-601 AI Pump_2_Ampere

I-062-601 DI Pump_2_High Discharge Pressure

I-062-601 DI Pump_2_Discharge Valve Open

I-062-601 DI Pump_2_Low Discharge Pressure

I-062-601 AI Pump_2_Speed Indication

I-062-601 AO Pump_2_Speed Control

I-062-601 DI Pump 3_Running

I-062-601 DI Pump 3_Fail

I-062-601 DI Pump 3_In Remote

I-062-601 DO Pump 3_Start/Stop
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I-062-601 DI Pump_3_Motor Temp. High

I-062-601 DI Pump 3_In Hand

I-062-601 AI Pump_3_Ampere

I-062-601 DI Pump_3_High Discharge Pressure

I-062-601 DI Pump_3_Discharge Valve Open

I-062-601 DI Pump_3_Low Discharge Pressure

I-062-601 AI Pump_3_Speed Indication

I-062-601 AO Pump_3_Speed Control

I-062-601 DI Pump 4_Running

I-062-601 DI Pump 4_Fail

I-062-601 DI Pump 4_In Remote

I-062-601 DO Pump 4_Start/Stop

I-062-601 DI Pump_4_Motor Temp. High

I-062-601 DI Pump 4_In Hand

I-062-601 AI Pump_4_Ampere

I-062-601 DI Pump_4_High Discharge Pressure

I-062-601 DI Pump_4_Discharge Valve Open

I-062-601 DI Pump_4_Low Discharge Pressure

I-062-601 AI Pump_4_Speed Indication

I-062-601 AO Pump_4_Speed Control

I-062-601 AI HSPS_FIT

I-062-601 AI HSPS_PIT

I-80-601 DI Settled Sludge_Pump 1_Running

I-80-601 DI Settled Sludge_Pump 1_Fail

I-80-601 DI Settled Sludge_Pump 1_Remote

I-80-601 DO Settled Sludge_Pump 1_Start/Stop

I-80-601 DI Settled Sludge_Pump 1_Motor Temp. High

I-80-601 DI Settled Sludge_Pump 1__Hand

I-80-601 AI Settled Sludge_Pump 1_Ampere

I-80-601 DI Settled Sludge_Pump 1_Discharge Valve Open

I-80-601 DI Settled Sludge_Pump 1_Moisture Alarm

I-80-601 DI Settled Sludge_Pump 2_Running

I-80-601 DI Settled Sludge_Pump 2_Fail

I-80-601 DI Settled Sludge_Pump 2_Remote

I-80-601 DO Settled Sludge_Pump 2_Start/Stop

I-80-601 DI Settled Sludge_Pump 2_Motor Temp. High

I-80-601 DI Settled Sludge_Pump 2__Hand

I-80-601 AI Settled Sludge_Pump 2_Ampere

I-80-601 DI Settled Sludge_Pump 2_Discharge Valve Open

I-80-601 DI Settled Sludge_Pump 2_Moisture Alarm

I-80-601 DI Pump 6_Running

I-80-601 DI Pump 6_Fail

I-80-601 DI Pump 6_Remote

I-80-601 DO Pump 6_Start/Stop

I-80-601 DI Pump_6_Motor Temp. High

I-80-601 DI Pump 6_Hand

I-80-601 AI Pump_6_Ampere

I-80-601 DI Pump_6_Discharge Valve Open

I-80-601 DI Pump 7_Running

I-80-601 DI Pump 7_Fail

I-80-601 DI Pump 7_Remote

I-80-601 DO Pump 7_Start/Stop

I-80-601 DI Pump_7_Motor Temp. High

I-80-601 DI Pump 7_Hand

I-80-601 AI Pump_7_Ampere

I-80-601 DI Pump_7_Discharge Valve Open

I-80-601 AI Thickener_3 Tank level_LIT_80_1

I-80-601 DI Thickener_3 Tank level_LSL_80_1

I-80-601 DI Thickener_3_ High Torque_JSH_80_TK

I-80-601 DI Thickener_3_ High High Torque_JSHH_80_TK

I-80-601 DO Thickener_3_ High Torque_Alarm Light

I-80-601 DO Thickener_3_ High Torque_Alarm_Horn Active

I-80-601 DO Thickener_3_ Low level_Alarm

I-80-601 DO Thickener_3_ Drive Mechanism_Start/Stop

I-80-601 DI Thickener_3_ Drive Mechanism_In Remote

I-80-601 DI Thickener_3_ Drive Mechanism_In Hand

I-80-601 DI Sludge Thickner Valve_80_FCV_6D_ Remote

I-80-601 DI Sludge Thickner Valve_80_FCV_6D_ Hand

I-80-601 DI Sludge Thickner Valve_80_FCV_6D_Opened

I-80-601 DI Sludge Thickner Valve_80_FCV_6D_Closed

I-80-601 DI Sludge Thickner Valve_80_FCV_6D_ Fail

I-80-601 DO Sludge Thickner Valve_80_FCV_6D_Open

I-80-601 DO Sludge Thickner Valve_80_FCV_6D_Close

I-80-601 DI Sludge Thickner Valve_80_FCV_6M_ Remote
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I-80-601 DI Sludge Thickner Valve_80_FCV_6M_ Hand

I-80-601 DI Sludge Thickner Valve_80_FCV_6M_Opened

I-80-601 DI Sludge Thickner Valve_80_FCV_6M_Closed

I-80-601 DI Sludge Thickner Valve_80_FCV_6M_ Fail

I-80-601 DO Sludge Thickner Valve_80_FCV_6M_Open

I-80-601 DO Sludge Thickner Valve_80_FCV_6M_Close

I-80-601 DO Polymer feed water line_SV_80_10

I-80-601 AI Polymer_FIT_80_10

I-80-601 AO Polymer Mixing_FC_80_10

I-80-601 DI Level Alarm Low_LAL

I-80-601 DI Level Alarm Low Low_LALL

I-80-601 DI Level Alarm High_LAH

I-80-601 DI Level Alarm High High_LAHH

I-80-601 AI Wet well level_LIT

I-90-601 AI Thickner Sludge Feed_BFP_FIT_90_01

I-097-601 DI Pump 1_Running

I-097-601 DI Pump 1_Fail

I-097-601 DI Pump 1_In Remote

I-097-601 DO Pump 1_Start/Stop

I-097-601 AI Pump_1 Speed

I-097-601 AO Pump_1 Speed_Control

I-097-601 DI Pump_1_Motor Temp. High

I-097-601 DI Pump 1_High Discharge Pressure

I-097-601 DI Pump_1_Discharge valve_Open

I-097-601 AI Pump_1_Current

I-100-601 AI Alum_Storage Tank 1_Level

I-100-601 AI Alum_Storage Tank 2_Level

I-100-601 AI Alum_Storage Tank 3_Level

I-100-601 AI Alum_Storage Tank 4_Level

I-100-601 AI Alum_Storage Tank 5_Level

I-110-601 DI Polymer Feed Hopper_LSL_110_A 

I-110-601 DI Polymer Feed Hopper_LSL_110_B

I-110-601 DI Polymer Feed Hopper_LSL_110_C

I-110-601 DI Polymer Feed Hopper_LSL_110_D

I-110-601 DI Polymer Generation Skid A Common Alarm

I-110-601 DI Polymer Generation Skid B Common Alarm

I-110-601 AI Aging Tank Level_LIT_110_A

I-110-601 AI Aging Tank Level_LIT_110_B

I-110-601 AI Polymer Feed  Tank Level_LIT_110_A

I-110-601 AI Polymer Feed  Tank Level_LIT_110_B

I-125-601 AI PAC Tank Level_125_LIT_A

I-125-601 AI PAC Tank Level_125_LIT_B

I-125-601 AI PAC Tank Level_125_LIT_C

I-125-601 AI PAC Tank Level_125_LIT_D

I-125-601 DI PAC Tank A_Mixer_Running

I-125-601 DI PAC Tank A_Mixer_Fail

I-125-601 DI PAC Tank A_Mixer_In Remote

I-125-601 DI PAC Tank A_Mixer_In Hand

I-125-601 DO PAC Tank A_Mixer_Start/Stop

I-125-601 DI PAC Tank A_Mixer_Motor High Temp.

I-125-601 AI PAC Tank A_Mixer_Amperes

I-125-601 DI PAC Tank B_Mixer_Running

I-125-601 DI PAC Tank B_Mixer_Fail

I-125-601 DI PAC Tank B_Mixer_In Remote

I-125-601 DI PAC Tank B_Mixer_In Hand

I-125-601 DO PAC Tank B_Mixer_Start/Stop

I-125-601 DI PAC Tank B_Mixer_Motor High Temp.

I-125-601 AI PAC Tank B_Mixer_Amperes

I-125-601 DI PAC Tank C_Mixer_Running

I-125-601 DI PAC Tank C_Mixer_Fail

I-125-601 DI PAC Tank C_Mixer_In Remote

I-125-601 DI PAC Tank C_Mixer_In Hand

I-125-601 DO PAC Tank C_Mixer_Start/Stop

I-125-601 DI PAC Tank C_Mixer_Motor High Temp.

I-125-601 AI PAC Tank C_Mixer_Amperes

I-125-601 DI PAC Tank D_Mixer_Running

I-125-601 DI PAC Tank D_Mixer_Fail

I-125-601 DI PAC Tank D_Mixer_In Remote

I-125-601 DI PAC Tank D_Mixer_In Hand

I-125-601 DO PAC Tank D_Mixer_Start/Stop

I-125-601 DI PAC Tank D_Mixer_Motor High Temp.

I-125-601 AI PAC Tank D_Mixer_Amperes

I-125-601 DI PAC Transfer Pump 125_P_A_In Remote

I-125-601 DI PAC Transfer Pump 125_P_A_Running
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I-125-601 DI PAC Transfer Pump 125_P_A_Fail

I-125-601 DI PAC Transfer Pump 125_P_A_In Hand

I-125-601 DO PAC Transfer Pump 125_P_A_Start/Stop

I-125-601 AI PAC Transfer Pump 125_P_A_Amperes

I-125-601 DI PAC Transfer Pump 125_P_B_In Remote

I-125-601 DI PAC Transfer Pump 125_P_B_Running

I-125-601 DI PAC Transfer Pump 125_P_B_Fail

I-125-601 DI PAC Transfer Pump 125_P_B_In Hand

I-125-601 DO PAC Transfer Pump 125_P_B_Start/Stop

I-125-601 AI PAC Transfer Pump 125_P_B_Amperes

I-125-601 DI PAC Transfer Pump 125_P_C_In Remote

I-125-601 DI PAC Transfer Pump 125_P_C_Running

I-125-601 DI PAC Transfer Pump 125_P_C_Fail

I-125-601 DI PAC Transfer Pump 125_P_C_In Hand

I-125-601 DO PAC Transfer Pump 125_P_C_Start/Stop

I-125-601 AI PAC Transfer Pump 125_P_C_Amperes

I-125-601 DI PAC Transfer Pump 125_P_D_In Remote

I-125-601 DI PAC Transfer Pump 125_P_D_Running

I-125-601 DI PAC Transfer Pump 125_P_D_Fail

I-125-601 DI PAC Transfer Pump 125_P_D_In Hand

I-125-601 DO PAC Transfer Pump 125_P_D_Start/Stop

I-125-601 AI PAC Transfer Pump 125_P_D_Amperes

I-125-601 DI Valve_125_FCV_A_ Remote

I-125-601 DI Valve_125_FCV_A_ Opened

I-125-601 DI Valve_125_FCV_A_ Closed

I-125-601 DI Valve_125_FCV_A_ Fail

I-125-601 DO Valve_125_FCV_A_ Open

I-125-601 DO Valve_125_FCV_A_ Close

I-125-601 DI Valve_125_FCV_B_ Remote

I-125-601 DI Valve_125_FCV_B_ Opened

I-125-601 DI Valve_125_FCV_B_ Closed

I-125-601 DI Valve_125_FCV_B_ Fail

I-125-601 DO Valve_125_FCV_B_ Open

I-125-601 DO Valve_125_FCV_B_ Close

I-125-601 DI Valve_125_FCV_C_ Remote

I-125-601 DI Valve_125_FCV_C_ Opened

I-125-601 DI Valve_125_FCV_C_ Closed

I-125-601 DI Valve_125_FCV_C_ Fail

I-125-601 DO Valve_125_FCV_C_ Open

I-125-601 DO Valve_125_FCV_C_ Close

I-125-601 DI Valve_125_FCV_D_ Remote

I-125-601 DI Valve_125_FCV_D_ Opened

I-125-601 DI Valve_125_FCV_D_ Closed

I-125-601 DI Valve_125_FCV_D_ Fail

I-125-601 DO Valve_125_FCV_D_ Open

I-125-601 DO Valve_125_FCV_D_ Close

I-125-601 DI Valve_125_FCV_AB_ Remote

I-125-601 DI Valve_125_FCV_AB_ Opened

I-125-601 DI Valve_125_FCV_AB_ Closed

I-125-601 DI Valve_125_FCV_AB_ Fail

I-125-601 DO Valve_125_FCV_AB_ Open

I-125-601 DO Valve_125_FCV_AB_ Close

I-125-601 DI Valve_125_FCV_CD_ Remote

I-125-601 DI Valve_125_FCV_CD_ Opened

I-125-601 DI Valve_125_FCV_CD_ Closed

I-125-601 DI Valve_125_FCV_CD_ Fail

I-125-601 DO Valve_125_FCV_CD_ Open

I-125-601 DO Valve_125_FCV_CD_ Close

I-125-601 DI Transfer Pump_PSH_125_P_A

I-125-601 DI Transfer Pump PSH_125_P_B

I-125-601 DI Transfer Pump PSH_125_P_C

I-125-601 DI Transfer Pump PSH_125_P_D

I-125-601 DI Transfer Pump PSL_125_P_A

I-125-601 DI Transfer Pump PSL_125_P_B

I-125-601 DI Transfer Pump PSL_125_P_C

I-125-601 DI Transfer Pump PSL_125_P_D

I-130-601 AI Caustic_Storage Tank_Level_LIT_130_A 

I-130-601 AI Caustic_Storage Tank_Level_LIT_130_B

I-145-601 AI Sodium Hypo Chlorite_Storage Tank Level _LIT_145_A

I-145-601 AI Sodium Hypo Chlorite_Storage Tank_Level_LIT_145_B

I-155-601 AI Ammonium Hydroxide_Storage Tank_Level_LIT_155_A

I-155-601 AI Ammonium Hydroxide_Storage Tank_Level_LIT_155_B

I-155-601 DI Vapor Scrubber Tank_LSH_155_A
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THAT THE DRAWING IS FULL SIZE AND THE DRAWING SCALES ACCURATE WHEN THE LENGTH OF THIS LINE IS TWO INCHES. 
IF THE LENGTH IS OTHER THAN TWO INCHES, DRAWING SCALES MUST BE ADJUSTED ACCORDINGLY.

2. EXISTING PIPING IS DESIGNATED BY SERVICE RATHER THAN MATERIAL TYPE. MATERIAL TYPES, IF KNOWN, APPEAR 
OUTSIDE THE PIPING CALLOUT BUBBLE, AND MAY NOT BE THE SAME MATERIAL TYPES SPECIFIED FOR NEW PIPING.

3. ABBREVIATIONS USED IN THIS CONTRACT DOCUMENT CONFORM TO ANSI Y1.1, UNLESS NOTED OTHERWISE ON DRAWINGS. 
SEE SPEC. SECTION 01071 FOR ADDITIONAL ABBREVIATIONS.

4. ALL STANDARD DETAILS APPLY TO ALL THE CONTRACTORS WORK WHETHER SPECIFICALLY REFERENCED OR NOT.

5. SEE FRONT END SHEETS FOR EACH DISCIPLINES STANDARD SYMBOLS, ETC.

6. SEE ADDITIONAL GENERAL NOTES THROUGHOUT DRAWING SET.

SERVICE ABBREVIATIONS (SEE 
LISTINGS ON DWG 00-G-005)

EXISTING PIPING
(SEE GENERAL NOTE 2)

DISCIPLINE CODE (SEE 
LISTING ON THIS DRAWING)

SECTION NUMBER

DRAWING WHERE 
SECTION IS LOCATED

NEW/PROPOSED LINEWORK
SECTION NUMBER TO BE NUMBERED 
SEQUENTIALLY ON EACH SHEET.  EACH 
SHEET WILL START AT 1.

DISCIPLINE 

SEQUENTIAL NUMBER

SHEET TYPE

AREA

EXISTING LINEWORK

WATER SURFACE 
ELEVATION

NORTH ARROW

REVISION TAG

FUTURE PIPING

NEW/PROPOSED PIPING

PIPE SIZE

VIEW TITLES
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S01321

DETAIL LETTER TO BE 
LETTERED SEQUENTIALLY ON 
EACH SHEET.  EACH SHEET 
WILL START WITH A.

PIPE CENTERLINE 
ELEVATION RIGHT

DRAWING WHERE DETAIL 
IS LOCATED

DRAWING WHERE SECTION 
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DETAIL LETTER TO BE LETTERED 
SEQUENTIALLY ON EACH SHEET.  
EACH SHEET WILL START AT A.

DRAWING WHERE DETAIL 
IS CALLED

PIPE SYSTEM/
SERVICE

TRUE NORTH

B:    BY NOTE: "SEE DETAIL B/D-01-105"

ENLARGED PLAN NUMBERTO BE NUMBERED 
SEQUENTIALLY ON EACH SHEET. EACH SHEET 
WILL START AT 1.

DRAWING WHERE ENLARGED 
VIEW IS REFERENCED

STANDARD DETAIL NUMBER

S01321

STANDARD DETAIL NUMBER

NOTATIONS GENERAL NOTES

1.  PLAN TITLES:

2.  ENLARGED PLAN TITLES:

3.  SECTION TITLES:

4.  DETAIL AND PHOTO TITLES:

5.  STANDARD DETAIL TITLES:

VIEW REFERENCE/CALLOUTS

1.  SECTION CUTS:

SHORT SECTIONS MAY 
SHOW CONTINUOUS

DISCIPLINE CODE (SEE 
LISTING ON THIS DRAWING)

2.  DETAIL CALLOUT:

A:    BY CALLOUT:

RELOCATE AND REINSTALL 
MECHANICAL EQUIPMENT

EFFLUENT CHANNEL

1.  PROPOSED NOTES (WITH LEADERS)

2. EXISTING NOTES (WITH LEADERS)

3. KEYNOTES

ALL NOTES SHALL HAVE A HEIGHT OF 0.1". IF NOTE IS 
MORE THAN 2" WIDE AND 2 LINES THEN MAKE IT A 
KEYNOTE.

ALL EXISTING NOTES SHALL BE SCREENED.

KEYNOTES ARE NUMBERED SEQUENTIALLY ON PAGE. 
(ORDER IS NOT RELEVANT TO IMPORTANCE AND MAY BE 
RANDOM.)

DRAWING NUMBERING SYSTEM

G-00-1001

REVISIONS

MISCELLANEOUS

EQUIPMENT DESIGNATORS
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GENERAL
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STRUCTURAL / 
ARCHITECTURAL / 

PROCESS MECHANICAL / 
FIRE PROTECTION
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COVER SHEET, NOTES, 
LEGENDS, ABBREVIATIONS 
AND STANDARD / PROJECT / 
CLIENT DETAILS

1 USER DEFINED EXISTING CONDITIONS PLANS (PLANS, AREA PLANS)
PLANS (SEPERATED BY TYPE AND 
SEQUENCE)

P&IDS

2 USER DEFINED SITE PLANS ENLARGED PLANS
LARGE SCALE VIEWS (ENLARGED 
DETAIL VIEWS OF PLAN AREAS)

PANEL LAYOUTS

3 USER DEFINED GRADING AND DRAINAGE PLANS SECTIONS AND DETAILS SECTIONS AND DETAILS NETWORK DRAWINGS

4 USER DEFINED YARD PIPING AND UTILITY PLANS ELEVATIONS MCC AND SWGR FRONT ELEVATIONS USER DEFINED

5 USER DEFINED ROADWAY PLANS USER DEFINED USER DEFINED USER DEFINED

6 USER DEFINED PIPELINE PLAN AND PROFILES USER DEFINED USED DEFINED USER DEFINED

7 SCHEDULES SCHEDULES SCHEDULES
SCHEDULES (PANEL, LOAD AND 
ENERGY CODE)

SCHEDULES

8 USER DEFINED SECTIONS AND DETAILS USER DEFINED
ONE LINE DIAGRAM, MOTOR 
ELEMENTARIERS AND OTHER 
DIAGRAMS
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3D REPRESENTATIONS 
(ISOMETRICS, PERSPECTIVES 
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AREAS
• 00 GENERAL
• 15 PAC CONTACT TANK
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• 30 MEMBRANE/ FILTER
• 35 TRANSFER PUMP STATION
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• 97 RECYCLE PUMP STATION
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EQUIPMENT / FUNCTION IDENTIFICATIONPIPING SYSTEMS GENERAL ABBREVIATIONS

1W               POTABLE WATER
1WS             POTABLE WATER, SOFTENED
2W                NONPOTABLE WATER

A                   AERATION MIXING AIR
AHO AMMONIUM HYDROXIDE
AL ALUM

CA                COMPRESSED AIR
CCW             CONDENSER COOLING WATER
CD               CHEMICAL DRAIN
CSO              CAUSTIC
CW             COLD WATER

D DRAIN

FOD FOUNDATION DRAIN

HW WATER, HOT

PD PLANT DRAIN
POL POLYMER
PW POTABLE WATER

SHC SODIUM HYPOCHLORITE
SMP SAMPLE
SW STORM WATER

VA VACUUM
VC VENT

GENERAL NOTES:

1. THIS DRAWING IS GENERAL IN NATURE. SOME 
IDENTIFICATIONS SHOWN HEREON MAY NOT BE USED 
ON THE CONTRACT DRAWINGS.

ACC AIR CONDITION COIL
ACU AIR CONDITIONING UNIT
AD AIR DRYER
AE ANALYTICAL ELEMENT
AF AIR FILTER
AFD ADJUSTABLE FREQUENCY DRIVE
AHC AIR HANDLING UNIT W/COIL
AHU AIR HANDLING UNIT
AIT ANALYTICAL INDICATION TRANSMITTER
ASC ADJUSTABLE SPEED CONTROL
ASD ADJUSTABLE SPEED DRIVE
ATS AUTOMATIC TRANSFER SWITCH

B BLOWER
BFV BUTTERFLY VALVE
BLR BOILER
BNR BURNER
BP BACKFLOW PREVENTER
BSN BAR SCREEN

C COIL
CDR CONDENSOR
CFR CHEMICAL FEEDER
CHR CHILLER
CIPS COMBINED INFLUENT PUMP STATION
COL COLLECTOR
COM COMMINUTOR
CON CONVEYOR
CP COMPRESSOR
CRN CRANE
CTF CENTRIFUGE
CV CONTROL VALVE
CYL CYLINDER

DIS DISTRIBUTOR
DPR DAMPER
DSW DISCONNECT SWITCH
DU DRIVE UNIT

E ENGINE
EB ENGINE BLOWER MODULE
EG ENGINE GENERATOR MODULE
EPR EVAPORATOR

F FAN
FCV FLOW CONTROL VALVE
FLC FLOCCULATOR
FLT FILTER
FP FILTER PRESS
FPP FIBER PATCH PANEL
FPU FLUID POWER UNIT
FUR FURNACE

GDR GRINDER
GEN GENERATOR
GT GATE
GVT GRAVITY THICKENER

H HOIST
HEX HEAT EXCHANGER
HOP HYDRAULIC OPERATOR
HP HEAT PUMP
HPU HYDRAULIC POWER UNIT
HTR HEATER
HTT HEAT TRACER TAPE
HV HAND OPERATED VALVE

INJ INJECTOR

LVR LOUVER
LCP LOCAL CONTROL PANEL
LCS LOCAL CONTROL STATION

M MOTOR
MC MEDIA CONVERTER
MCC MOTOR CONTROL CENTER
MEE MISCELLANEOUS ELECTRICAL EQUIPMENT
MIE MISCELLANEOUS INSTRUMENTATION EQUIPMENT
MME MISCELLANEOUS MECHANICAL EQUIPMENT
MOP MOTOR OPERATOR
MSP MOTOR STARTER PANEL
MUX MULTIPLEXER
MX MIXER
MZ MULTIZONE UNIT

NS NETWORK SWITCH

P PUMP
PBD PANELBOARD, ELECTRICAL LIGHTING AND BRANCH CIRCUIT
PC PROCESS, PERSONAL COMPUTER, OR PRIMARY CLARIFIER
PEJ PNEUMATIC EJECTOR
PLC PROGAMMABLE LOGIC CONTROLLER
PNL PANEL
POP PNEUMATIC OPERATOR
PS PUMP STATION
PVL PRESSURE VESSEL

REC RECEIVER

SC SECONDARY CLARIFIER
SCN SCREEN (BAR, ETC.)
SCR SCRUBBER
SEP SEPARATOR
SLG SLIDE GATE
SLR SILENCER
SMP SAMPLER
SS SAND SEPARATOR
ST STEAM TRAP
SUB SUBSTATION
SWBD SWITCHBOARD
SWGR SWITCHGEAR

T TANK
TBN TURBINE
TCV TEMPERATURE CONTROL VALVE
TFR TRANSFORMER
TM TIMER
TRS TRANSFER SWITCH

UH UNIT HEATER
US UTILITY STATION

VCP VENDOR CONTROL PANEL
VEN VENTILATOR
VP VACUUM PUMP

WH WATER HEATER
WHR WASHER
WSR WATER SOFTENER UNIT

A         

A, AMP AMP (S), AMPERE (S)
AC ALTERNATING CURRENT, ASPHALTIC CONCRETE
AFF ABOVE FINISHED FLOOR 
AL ALUMINUM

B         

BOC BEGINNING OF CURVE
BF BLIND FLANGE
BFV BUTTERFLY VALVE
BV BALL VALVE

C       

C CONDUCTOR, CONDUIT
CAB DIRECT BURIAL CABLE
CB CIRCUIT BREAKER
CF CUBIC FEET
CJ CONSTRUCTION JOINT

℄ CENTERLINE
CL CLEARANCE
CONC CONCRETE
CONT CONTINUED
CP CONSTRUCTION PACKAGE
CV CONTROL VALVE

D       

DB DUCT BANK
DEG DEGREE
DI DUCTILE IRON
DIP DUCTILE IRON PIPE
DWG DRAWING

E       

E EAST
EE EACH END
EL ELEVATION
ELL ELBOW
EOC END OF CURVE 
EQUIP EQUIPMENT
EW EACH WAY
EWEF EACH WAY EACH FACE
EXIST EXISTING

F        

FE FLOW ELEMENT
FH FIRE HYDRANT
FIT FLOW INDICATOR TRANSMITTER
FJDI FLANGE JOINT DUCTILE IRON
FLR FLOOR
FM FORCE MAIN

G       

G, GND GROUND
GF GROUND FAULT
GFCI GROUND FAULT CIRCUIT INTERRUPTER
GRT GROUT
GV GATE VALVE

H       

HOR HORIZONTAL
HP HORSEPOWER

I         

IBC INTERNATIONAL BUILDING CODE
IE INVERT ELEVATION
INV INVERT

J        

JB JUNCTION BOX

K       

KV KILOVOLT
KVA KILOVOLT - AMPERE

L        

L LENGTH
LR LONG RADIUS
LSH LEVEL SWITCH HIGH
LSL LEVEL SWITCH LOW

M       

MCB MAIN CIRCUIT BREAKER
MFG MANUFACTURE (R)
MJ MECHANICAL JOINT

N       

N NORTH
NE NORTH EAST
NO. NUMBER
NPW NON POTABLE WATER (REUSE)
NTS NOT TO SCALE
NW NORTHWEST

O       
OD OUTSIDE DIAMETER

P       

PH PHASE
P&ID PROCESS & INSTRUMENTATION DIAGRAM
PL PROPERTY LINE, PIPE LINE, PLATE
PP POWER POLE
PV PLUG VALVE, PROCESS VARIABLE
PVC POLYVINYL CHLORIDE
PVT PAVEMENT
PW POTABLE WATER

Q       

R       

R RADIUS
RS RAW SEWAGE
RW RAW WATER

S       

S SOUTH
SS SANITARY SEWER
SE SOUTHEAST
SHC SODIUM HYPOCHLORITE
SPEC SPECIFICATION
SST STAINLESS STEEL
SW SOUTHWEST

T       

TB TERMINAL BOX
TC TOP OF COVER
T/C TOP OF CURB
TO TOP OF
TOW TOP OF WALL
TOC TOP OF CONCRETE
TSP TWISTED SHIELDED PAIR
TYP TYPICAL
T&B TOP & BOTTOM

U       

UP UTILITY POLE

V       

V VOLT
VA VOLTAMPERE

W      

W WEST, WATT, WIRE, WIDE
W/ WITH
WS WATER SURFACE
WT WATERTIGHT
WSTP WATER STOP

X       

Y       

Z       

Z IMPEDENCE REV DATE DESCRIPTION



NOTIFICATION  REQUIREMENTS / CONTACTS:

1. 24-HOUR EMERGENCY CONTACT: PEACE RIVER MANASOTA REGIONAL WATER SUPPLY AUTHORITY (PRMRWSA) -
PEACE RIVER PLANT OPERATIONS: (914) 316-1776

2. OWNER: PEACE RIVER MANASOTA REGIONAL WATER SUPPLY AUTHORITY
9415 TOWN CENTER PKWY
LAKEWOOD RANCH, FL 34202
CONTACT: RICHARD ANDERSON, DIRECTOR OF OPERATIONS
PHONE: (863) 993-4565
MIKE CHELL, OPERATIONS MANAGER
PHONE: (863) 993-4565

3. ENGINEER:  BROWN AND CALDWELL
6151 LAKE OSPREY DRIVE
SARASOTA, FL 34240
CONTACT: ROB GAYLORD
PHONE: (813) 371-9303

4. NOTIFY PRMRWSA INSPECTIONS OF THE FOLLOWING AT THE INDICATED TIME INTERVAL. INSPECTION POINT OF 
CONTACT WILL BE PROVIDED AT PRE-CONSTRUCTION MEETING.
-  24 HOURS BEFORE THE BEGINNING OF EACH PHASE OF CONSTRUCTION.
-  72 HOURS IN ADVANCE, A REQUEST MUST BE PLACED TO THE INSPECTOR FOR APPROVAL TO REMOVE OR 
DISTURB SIGNS, MAILBOXES, FENCING, LANDSCAPING, ETC. APPROVAL OF REQUEST IS REQUIRED BEFORE 
PERFORMING RELATED WORK.
-  7 DAYS IN ADVANCE, COORDINATE  PLANNED SHUT OFF OF SERVICES AND/OR WET CUT-INS WITH THE 
INSPECTOR.  REQUIRES A FOLLOW UP NOTIFICATION TO INSPECTOR AND AFFECTED CUSTOMERS A MINIMUM 
OF 24 HOURS PRIOR TO LOSS OF SERVICE.  PRMRWSA INSPECTOR MUST BE PRESENT AT WET CUT-INS AND 
ANY OTHER ACTIVITY THAT REQUIRES THE SERVICES TO BE SHUT OFF.

5. THE DESIGN BUILDER SHALL VERIFY LOCATIONS OF EXISTING UTILITIES AND CONTACT THE FLORIDA UTILITY 
PROTECTION CENTER FOR FIELD MARKING OF UTILITIES 72 HOURS PRIOR TO BEGINNING CONSTRUCTION.
-  UTILITY PROTECTION CENTER PHONE NUMBER:  811

6. THE DESIGN BUILDER SHALL NOTIFY THE FOLLOWING UTILITIES 24 HOURS PRIOR TO CONSTRUCTION IN AREAS 
WHERE THE UTILITIES ARE SHOWN OR SUSPECTED TO BE.  THE LIST IS BASED ON BEST INFORMATION 
AVAILABLE, BUT IS NOT GUARANTEED TO BE COMPLETE.

7. THE DESIGN BUILDER SHALL NOTIFY THE FOLLOWING AGENCIES AT LEAST 48 HOURS PRIOR TO CONSTRUCTION 
WHENEVER ANY STREET IS TO BE PARTIALLY BLOCKED.
-  DESOTO COUNTY POLICE DEPARTMENT      (863) 993-4700
-  DESOTO COUNTY FIRE DEPARTMENT           (662) 469-8017
-  DESOTO COUNTY BOARD OF EDUCATION    (662) 429-5271

8. THE DESIGN BUILDER SHALL NOTIFY THE FOLLOWING GOVERNMENT AGENCIES AND UTILITIES AT LEAST 48 
HOURS BEFORE ENCROACHING ON THEIR RIGHT-OF-WAY.
-  FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT):   (866) 602-3264

9. DESIGN BUILDER IS TO NOTIFY AFFECTED CUSTOMERS 24 HOURS IN ADVANCE OF BLOCKING ACCESS TO 
PROPERTY OR TRAFFIC ROADWAYS.  FULL ACCESS TO PROPERTY MUST BE RESTORED BY THE END OF THE 
WORK DAY.

GENERAL NOTES

1. ALL CONSTRUCTION TO COMPLY WITH PRMRWSA STANDARDS.

2. ALL CONSTRUCTION SHALL COMPLY WITH THE CONTRACT PLANS, CONTRACT SPECIFICATIONS, PERMIT 
REQUIREMENTS, AND ALL APPLICABLE STATE, FEDERAL, AND LOCAL CODES. NO ADDITIONAL PAYMENT 
WILL BE GIVEN FOR ANY COST INCURRED TO COMPLY WITH REQUIREMENTS SET BY THE 
AFOREMENTIONED ITEMS.

3. APPROVAL OF THESE PLANS DOES NOT CONSTITUTE APPROVAL BY PRMRWSA OF ANY LAND 
DISTURBING ACTIVITIES WITHIN WETLAND AREAS. CONTACT THE APPROPRIATE REGULATORY AGENCY 
FOR APPROVAL OF ANY WETLAND AREA DISTURBANCE. 

4. THE DESIGN BUILDER SHALL IMMEDIATELY INFORM THE OWNER OF ANY DISCREPANCIES OR ERRORS 
DISCOVERED IN THE CONTRACT DOCUMENTS. ANY DEVIATION FROM THE PLANS WITHOUT PRIOR 
CONSENT OF OWNER MAY BE CAUSE FOR THE WORK TO BE UNACCEPTABLE. 

5. ALL NECESSARY LICENSES AND PERMITS SHALL BE OBTAINED BY THE DESIGN BUILDER AT THE DESIGN 
BUILDER'S OWN EXPENSE.

6. A PRE-CONSTRUCTION MEETING MUST BE HELD WITH PRMRWSA, ENGINEER, DESIGN BUILDER, AND 
FDOT (IF APPLICABLE) PRIOR TO COMMENCING WORK.

7. ALL CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO PUBLIC RIGHT-OF-WAYS AND ACQUIRED 
EASEMENTS. WORK IS TO BE PERFORMED IN CONFORMITY WITH ALL APPLICABLE PERMITS, 
AGREEMENTS, AND EASEMENT STIPULATIONS.  DESIGN BUILDER SHALL NOT ENTER OR OCCUPY ANY 
EASEMENT WITHOUT FIRST CONFIRMING WITH PRMRWSA THAT SUCH EASEMENT IS FULLY EXECUTED.  
DESIGN BUILDER SHALL NOT ENTER OR OCCUPY ANY LAND OUTSIDE OF THE EASEMENTS AND RIGHT-OF-
WAY, SHOULD THE DESIGN BUILDER DESIRE OR REQUIRE ADDITIONAL SPACE, THE DESIGN BUILDER 
MUCH ARRANGE FOR SUCH A SPACE WITH THE EASEMENT OWNER AT DESIGN BUILDER'S EXPENSE.

8. LAND DISTURBANCE SHALL BE LIMITED TO THOSE AREAS INDICATED ON THE PLANS FOR ACCESS, 
STAGING, AND UTILITY CONSTRUCTION.

9. ALL BUFFERS AND TREE SAVE AREAS ARE TO BE CLEARLY IDENTIFIED WITH TREE PROTECTIVE FENCING 
PRIOR TO COMMENCEMENT OF ANY LAND DISTURBANCE.

10. INSTALLATION OF EROSION CONTROL MEASURES AND PRACTICES SHALL TAKE PLACE PRIOR TO AND 
CONCURRENT WITH LAND DISTURBING ACTIVITIES. ALL EROSION AND CONTROL MEASURES SHALL BE 
MAINTAINED AT ALL TIMES AND SHALL BE INSPECTED REGULARLY USING THE EROSION AND SEDIMENT 
CONTROL CHECKLIST. ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED 
IF DEEMED NECESSARY BY THE OWNER.

11. DRAINAGE SYSTEMS SHALL BE MAINTAINED, KEPT FREE OF DEBRIS, AND IN OPERATING CONDITION AT 
ALL TIMES DURING CONSTRUCTION OF THIS PROJECT. THIS MAY INCLUDE, BUT NOT BE LIMITED TO, 
REPLACEMENT OR RECONSTRUCTION OF EXISTING DRAINAGE STRUCTURES THAT HAVE BEEN DAMAGED 
OR REMOVED OR RE-GRADED AS REQUIRED BY THE DESIGN BUILDER, EXCEPT FOR THOSE DRAINAGE 
ITEMS SHOWN AT SPECIFIC LOCATIONS IN THE PLANS AND HAVING SPECIFIC PAY ITEMS IN THE DETAILED 
ESTIMATE.  NO SEPARATE PAYMENT WILL BE MADE FOR ANY COSTS INCURRED TO COMPLY WITH THIS 
REQUIREMENT.

12. MONUMENTS OR LANDMARKS SHALL NOT BE DISTURBED OR REMOVED BY THE DESIGN BUILDER 
WITHOUT WRITTEN CONSENT OF THE OWNER. ANY MONUMENT OR LANDMARK REMOVED OR DAMAGED 
SHALL BE REPLACED BY THE OWNER AT THE EXPENSE OF THE DESIGN BUILDER.

13. ALL SIGNS, MAILBOXES, FENCING, LANDSCAPING, ETC. SHALL BE PROTECTED DURING CONSTRUCTION. 
SHOULD IT BE REQUIRED TO REMOVE OR DISTURB SUCH ITEMS, THE DESIGN BUILDER SHALL SEEK 
APPROVAL FROM THE OWNER FIRST AND IF APPROVED, THE REMOVAL OR DISTURBANCE OF SUCH 
ITEMS WILL BE DONE AT NO ADDITIONAL COST TO OWNER.  SHOULD THE OWNER DEEM ANY ITEMS AS 
DAMAGED, THE DESIGN BUILDER SHALL REPLACE THE ITEM IN LIKE AND KIND AT NO ADDITIONAL 
EXPENSE TO PRMRWSA. TRANSPLANTED AND/OR REPLACED ITEMS SHALL BE GUARANTEED BY THE 
DESIGN BUILDER FOR ONE YEAR AFTER WORK IS COMPLETED.  TRAFFIC CONTROL SIGNS AND MAIL 
BOXES SHALL BE REPLACED THE DAY OF THEIR REMOVAL.
ALL TRAFFIC CONTROL SIGNS THAT ARE REMOVED OR DAMAGED MUST BE REINSTALLED OR REPLACED. 
ALL SIGNS MUST BE REINSTALLED TO THE STANDARDS IN THE MANUAL ON UNIFORM TRAFFIC CONTROL 
DEVICES (MUTCD).

14. NO TRENCH SHALL BE OPENED MORE THAN 150 FEET AHEAD OF PIPE LAYING AND NO MORE THAN 500 
FEET OF TRENCH MAY BE OPEN AT ANY ONE TIME.  CLEANUP AND GRASSING SHALL FOLLOW A MAXIMUM 
OF 500 FEET BEHIND PIPE INSTALLATION.  AT THE END OF EACH WORKDAY, NO TRENCH IS TO BE LEFT 
OPEN WITHOUT THE APPROVAL OF THE PRMRWSA INSPECTOR.  ALL ACCESS AND OPERABILITY SHALL 
BE FULLY RESTORED.

15. DESIGN BUILDER SHALL FURNISH SUITABLE BORROW MATERIAL FOR THE PROJECT THAT SHALL BE 
APPROVED BY PRMRWSA MATERIAL TESTING REPRESENTATIVE PRIOR TO USE. ALL SPOIL MATERIALS, 
REFUSE, AND DEBRIS SHALL BE REMOVED FROM THE SITE BY THE DESIGN BUILDER AND LEGALLY 
DISPOSED OF AT AN APPROPRIATE OFFSITE LOCATION. BURNING OF REFUSE, DEBRIS, OR SPOIL 
MATERIAL AT THE PROJECT SITE IS NOT PERMITTED.

16. FILL AREAS UNDER PAVED AREAS SHALL BE COMPACTED TO MINIMUM 95% STANDARD PROCTOR AND 
FILL AREAS UNDER NON-PAVED AREAS SHALL BE COMPACTED TO A MINIMUM 85% STANDARD PROCTOR, 
UNLESS OTHERWISE NOTED IN THE PLANS AND SPECIFICATIONS, OR DIRECTED BY THE ENGINEER.

17. OWNER'S MATERIAL TESTING FIRM TO PERFORM TESTING OF DESIGN BUILDER'S WORK WHERE 
DIRECTED BY PRMRWSA. DESIGN BUILDER IS TO ALLOW FULL ACCESS AS NEEDED BY THE MATERIALS 
TESTING FIRM. ANY FAILED TEST SHALL REQUIRE THE DESIGN BUILDER TO REDO THE WORK UNTIL THE 
TEST IS PASSED.  ADDITIONAL TESTING DUE TO A FAILED TEST SHALL BE PERFORMED BY DESIGN 
BUILDER'S OWN MATERIALS TESTING FIRM AND AT THE EXPENSE OF THE DESIGN BUILDER.

18. ALL PROJECT SITE AREAS DISTURBED BY DESIGN BUILDER OPERATIONS SHALL BE STABILIZED WITH 
PERMANENT GRASSING UNLESS OTHERWISE NOTED.  PERMANENT GRASSING SHALL BE SOD UNLESS 
OTHERWISE SPECIFICALLY NOTED IN THE CONTRACT DOCUMENTS OR APPROVED BY THE OWNER.  ANY 
AREAS OUTSIDE THE PROJECT SITE AREA THAT ARE DISTURBED SHALL BE RESTORED AT THE EXPENSE 
OF THE DESIGN BUILDER.

19. THE DESIGN BUILDER SHALL RESTORE ALL DISTURBED GRAVEL, PAVED, OR CONCRETE ENTRANCES, 
DRIVEWAYS, AND APRONS TO PRECONSTRUCTION CONDITIONS AND IN ACCORDANCE WITH APPLICABLE 
FDOT AND DESOTO DOT STANDARDS AND REQUIREMENTS.  DRIVEWAYS TO BE REPLACED 10 FEET BACK 
FROM THE CURB OR TO THE CLOSEST EXPANSION JOINT, UNLESS OTHERWISE DIRECTED BY THE 
OWNER.

20. A PAVING PLAN MUST BE SUBMITTED TO AND APPROVED BY THE ENGINEER BEFORE EXECUTING 
ASPHALTIC CONCRETE CONSTRUCTION.  MILLING IS REQUIRED PRIOR TO ASPHALT RESURFACING, AND 
IS TO BE DONE IN ACCORDANCE WITH THE PLANS AND SPECIFICATIONS. SURFACE OVERLAY IS TO 
OCCUR IN ONE OPERATION.

21. VEHICULAR AND PEDESTRIAN TRAFFIC ACCESS TO PUBLIC ROADWAYS, DRIVEWAYS, FIRE HYDRANTS, 
VALVES, ETC. SHALL BE MAINTAINED AT ALL TIMES FOR RESIDENTS, PROPERTY OWNERS, PEDESTRIANS, 
THE TRAVELING PUBLIC, TRASH PICKUP, MAIL AND PARCEL DELIVERY SERVICES, SCHOOL BUSES, AND 
EMERGENCY VEHICLES.

PROJECT SPECIFIC NOTES:

1. THE DESIGN PROFESSIONAL SHALL CERTIFY THE FOLLOWING: 1) THE NATIONAL WETLAND INVENTORY 
MAPS HAVE BEEN CONSULTED; AND, 2) THE APPROPRIATE PLAN SHEET DOES NOT INDICATE AREAS OF 
UNITED STATES ARMY CORPS OF ENGINEERS JURISDICTIONAL WETLANDS AS SHOWN ON THE MAPS' AND, 
3) IF WETLANDS ARE INDICATED, THE LAND OWNER OR DEVELOPER HAS BEEN ADVISED THAT LAND 
DISTURBANCE OF PROTECTED WETLANDS SHALL NOT OCCUR UNLESS THE APPROPRIATE FEDERAL 
WETLANDS ALTERATION ("SECTION 404") PERMIT HAS BEEN OBTAINED.

2. NO STREAM BUFFERS ARE ENCROACHED UPON IN THIS PROJECT PER THE EROSION AND SEDIMENT ACT 
12 - 7 - 6 (B) 15 (C).

3. NO CLEARING IS ALLOWED WITHIN THE 25' STATE STREAM BUFFER WITHOUT ACQUISITION OF A BUFFER 
VARIANCE PERMIT FROM THE FLORIDA EPD.

4. THE 25-FOOT NATURAL, UNDISTURBED STREAM BUFFER, UNDER ARTICLE V, SECTION 15, OF THE SOIL AND 
EROSION AND SEDIMENT CONTROL ORDINANCE SHALL REMAIN IN FORCE.

5. A 50-FOOT UNDISTURBED BUFFER AND 75-FOOT IMPERVIOUS SETBACK SHALL BE MAINTAINED ADJACENT 
TO ALL STREAMS.

22. STREET INTERSECTIONS MAY NOT BE BLOCKED EXCEPT FOR ½ THE ROADWAY AT ANY GIVEN TIME.  IF IT 
BECOMES NECESSARY TO CLOSE A PORTION OF THE ROAD, THE DESIGN BUILDER SHALL PROVIDE A TRAFFIC 
ROUTING (DETOUR) PLAN AND SHALL HAVE IT APPROVED BY FDOT PRIOR TO CLOSING THE ROAD.

23. THE DESIGN BUILDER SHALL BE RESPONSIBLE FOR PROVIDING ALL NECESSARY FLAGMEN, SIGNAGE, 
BARRICADES, LIGHTS, AND OTHER TRAFFIC CONTROL DEVICES NECESSARY TO CONTROL THE TRAFFIC AND 
PROTECT THE PUBLIC.  ALL TRAFFIC CONTROL MUST BE IN ACCORDANCE WITH THE LATEST EDITION OF "THE 
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS & HIGHWAYS",  AND FDOT STANDARDS.  
TRAFFIC CONTROL TO BE FURNISHED BY THE DESIGN BUILDER IN ACCORDANCE WITH THE SPECIFICATIONS.

24. DESIGN BUILDER SHALL PROVIDE PARKING WITHIN THE CONSTRUCTION LIMITS DETAILED AND SHALL PARK 
VEHICLES AND EQUIPMENT SO THAT THERE IS NO DISRUPTION TO TRAFFIC.  NO PARKING ON PRIVATE 
PROPERTY WILL BE PERMITTED.

25. THE SIZE, TYPE, MATERIALS, AND LOCATIONS OF EXISTING UNDERGROUND UTILITIES SHOWN ON THE PLANS 
ARE BASED THE BEST AVAILABLE INFORMATION. SUBSURFACE UTILITY DATA SHOWN IS APPROXIMATE ONLY 
AND NO GUARANTEE IS MADE THAT ALL UTILITIES AND OTHER FEATURES ARE REPRESENTED ON THE PLANS 
ARE CORRECT. IT IS THE RESPONSIBILITY OF THE DESIGN BUILDER TO DETERMINE THE LOCATION AND SIZE 
OF ALL EXISTING UTILITIES PRIOR TO BEGINNING CONSTRUCTION.

26. IF THE DESIGN BUILDER ENCOUNTERS SUBSURFACE CONDITIONS DIFFERENT FROM THOSE SHOWN ON THE 
PLANS, HE SHALL IMMEDIATELY NOTIFY THE OWNER AND ENGINEER. NO EXISTING UTILITY SHALL BE 
DISTURBED WITHOUT PROPER AUTHORITY AND THEN ONLY IN SUCH A MANNER AS PRESCRIBED AND 
APPROVED BY THE OWNER OF THE EXISTING UTILITY.

27. SHOULD IT BECOME NECESSARY TO DISTURB AN EXISTING UTILITY, THE DESIGN BUILDER IS TO NOTIFY THE 
OWNER AND THE OWNER OF THE UTILITY. WHEN NECESSARY, DESIGN BUILDER IS TO CEASE WORK UNTIL 
SATISFACTORY ARRANGEMENTS HAVE BEEN MADE WITH THE UTILITY OWNER TO PROPERLY CARE FOR AND 
RELOCATE THE UTILITY. NO CLAIMS FOR DAMAGES SHALL BE ALLOWED THE DESIGN BUILDER ON ACCOUNT 
OF ANY DELAY OCCASIONED THEREBY.

28. THE DESIGN BUILDER SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT EXISTING UTILITIES FROM 
DAMAGE. ANY DAMAGE TO EXISTING UTILITIES CAUSED BY THE DESIGN BUILDER SHALL BE REPAIRED AT THE 
DESIGN BUILDER'S EXPENSE. EITHER THE DESIGN BUILDER OR UTILITY OWNER WILL PERFORM THE REPAIR 
AT THE DISCRETION OF THE UTILITY OWNER. NO CLAIMS FOR DAMAGES SHALL BE ALLOWED THE DESIGN 
BUILDER ON ACCOUNT OF ANY DELAY OCCASIONED THEREBY.

29. THE DESIGN BUILDER SHALL PROVIDE ALL PIPE FITTINGS AND APPURTENANCES REQUIRED FOR THE 
COMPLETE INSTALLATION THE PROPOSED PIPELINE, WHETHER OR NOT SUCH ITEMS ARE SHOWN OR CALLED 
OUT ON THE PLANS.  THE DESIGN BUILDER IS ADVISED THAT FIELD ADJUSTMENTS MAY BE REQUIRED BASED 
ON ACTUAL SUBSURFACE CONDITIONS AND LOCATIONS OF EXISTING BURIED UTILITIES ENCOUNTERED 
DURING CONSTRUCTION.  THE DESIGN BUILDER SHALL NOT RECEIVE ANY ADDITIONAL PAYMENT OR TIME 
EXTENSION FOR ITEMS NOT BEING SHOWN IN PLANS OR FOR FIELD ADJUSTMENTS MADE DUE TO ACTUAL 
SUBSURFACE CONDITIONS AND UTILITY LOCATION.

30. PIPELINE ROUTE STATIONING IS BASED ON PROPOSED PIPE CENTERLINE.  PAYMENT FOR PIPELINE WILL BE 
BASED ON ACTUAL LENGTH OF PIPELINE INSTALLED, IN ACCORDANCE WITH THE SPECIFICATIONS.

31. A MINIMUM OF 10 FEET HORIZONTAL AND 1.5 FOOT VERTICAL SEPARATION SHALL BE MAINTAINED BETWEEN 
WATER MAINS AND SEWER MAINS. WHEN CROSSING PIPES, PIPE JOINTS ARE TO BE PLACED AS FAR AWAY 
FROM EACH OTHER AS POSSIBLE. WHENEVER PRACTICAL, WATER MAINS SHALL CROSS ABOVE SEWER 
MAINS.

32. AT COMPLETION OF CONSTRUCTION, ALL VALVE BOXES, METERS, AND APPURTENANCES SHALL BE SET FOR 
PROPER FINISH GRADE. PRECAST STRUCTURES, MANHOLE FRAMES AND COVERS ARE TO BE SET FLUSH 
WITH FINISHED GRADE UNLESS OTHERWISE INDICATED IN THE PLANS OR SPECIFICATIONS.
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1. DESIGN-BUILDER IS RESPONSIBLE FOR
FINALIZATION OF TREATMENT TRAIN
CONFIGURATION IN COORDINATION WITH OWNER,
INCLUDING QUANTITY OF CHEMICAL FEED
INJECTION LOCATIONS, ASSOCIATED EQUIPMENT
AND CONTROLS.

2. THE HSPS SHOWN BELOW IS FOR A FUTURE
PROJECT. A NEW HSPS IS NOT REQUIRED TO GAIN
CAPACITY TO MEET THE 75 MGD MDD FLOW
REQUIREMENT THAT IS A PART OF THE
EXPANSION. THE FUTURE HSPS IS SHOWN FOR
FUTURE PLANNING.

3. THE BACKWASH PUMPS SHOWN AT THE HSPS
LOCATION IS TO BE CHOSEN BY THE
DESIGN-BUILDER. THE IDEAL LOCATION IS BASED
ON SEVERAL FACTORS AND COULD BE LOCATED
NEAR THE MEDIA FILTER BUILDING, DISINFECTION
CHAMBERS, OR FINISHED STORAGE TANKS.

4. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN,
FIELD NETWORK AND SCADA GRAPHICS FOR
REMOTE MONITORING OF CONTROL SYSTEM AND
COORDINATION WITH OWNER DURING DETAILED
DESIGN.

5. THE DISINFECTION STRATEGY SHOWN WAS
DEVELOPED TO PROVIDE A COST BASIS. THE
DESIGN-BUILDER SHALL EVALUATE ALTERNATIVE
DISINFECTION STRATEGIES IN COLLABORATION
WITH THE AUTHORITY DURING DESIGN. THE
CURRENT PRF DISINFECTION STRATEGY DOSES
CHLORINE AND AMMONIA PREFILTER
(PREFERENCE FOR PRE-FILTRATION CHLORINE
CONTACT CHAMBERS). THE ACTUAL CHEMICAL
DOSING POINTS WILL BE DEVELOPED DURING
DETAILED DESIGN.

6. THE RECYCLE PUMP STATION ACCEPTS FLOWS
FROM THE FILTER BACKWASH, PLANT DRAIN
SYSTEM, AND PRESSATE FROM THE BELT FILTER
PRESSES. THE RECYCLE PUMP STATION HAS THE
ABILITY TO ACCEPT FLOWS FROM THE GRAVITY
THICKENER SUPERNATENT. HOWEVER THE
SUPERNATENT IS CURRENTLY CONFIGURED TO BE
CONVEYED TO THE SLUDGE DRYING BEDS.
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1. FLOC-AID POLYMER INJECTION WILL TAKE PLACE IN
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INJECT INTO FLOCCULATION BASIN 2.

2. PRE-FILTER SODIUM HYPOCHLORITE INJECTION
LOCATION IS OPTIONAL.
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1. THE RECYCLE PUMP STATION ACCEPTS FLOWS
FROM THE FILTER BACKWASH, PLANT DRAIN
SYSTEM, AND PRESSATE FROM THE BELT FILTER
PRESSES. THE RECYCLE PUMP STATION HAS THE
ABILITY TO ACCEPT FLOWS FROM THE GRAVITY
THICKENER SUPERNATENT. HOWEVER THE
SUPERNATENT IS CURRENTLY CONFIGURED TO BE
CONVEYED TO THE SLUDGE DRYING BEDS.
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SURVEYOR NOTES:
1. THIS SURVEY IS REFERENCED TO GRID A PROJECTION OF THE STATE PLANE COORDINATE SYSTEM OF FLORIDA WEST ZONE (NAD

83/11).

2. THE FOLLOWING NGS CONTROL POINT WAS RECOVERED AND UTILIZED FOR THE ELEVATIONS INDICATED HEREON:
         PID: DJ6051  DESIGNATION: S639 NAVD 1988 ELEVATION 18.93'.

3. THE PURPOSE OF THIS SURVEY IS TO SHOW TOPOGRAPHIC INFORMATION IN THE VICINITY OF 8998 COUNTY RD 769, ARCADIA FL.

4. THIS IS NOT A BOUNDARY SURVEY.

5. THE LOCATION OF UTILITIES, FOUNDATIONS OR STRUCTURES, IF ANY, BENEATH THE SURFACE HAVE NOT BEEN DETERMINED.

6. THE TOPOGRAPHIC INFORMATION SHOWN WAS COLLECTED ON 2/16/2023.

7. THE WETLAND FLAGS SHOWN WERE PLACED BY OTHERS, AND THE WETLAND LINES WERE DRAWN ACCORDING TO THE
PLACEMENT OF THE FLAGS.

8. THIS SURVEY DRAWING WAS PREPARED FOR THE EXCLUSIVE USE OF THE PARTY OR PARTIES CERTIFIED TO FOR THE EXPRESS
PURPOSE STATED HEREON AND/OR CONTAINED IN THE CONTRACT BETWEEN HYATT SURVEY SERVICES, INC. AND THE CLIENT
FOR THIS PROJECT. COPYING, DISTRIBUTING AND / OR USING THIS DRAWING, IN WHOLE OR IN PART FOR ANY PURPOSE OTHER
THAN ORIGINALLY INTENDED WITHOUT WRITTEN CONSENT FROM HYATT SURVEY SERVICES, INC. IS STRICTLY PROHIBITED AND
RENDERS THE SURVEYOR'S CERTIFICATION, SIGNATURE AND SEAL NULL AND VOID. ANY QUESTIONS CONCERNING THE CONTENT
OR PURPOSE OF THIS DRAWING SHOULD BE DIRECTED TO HYATT SURVEY SERVICES, INC.

CONCRETE MONUMENT FOUND

IRON ROD FOUND

IRON ROD SET

LICENSED BUSINESS
NAIL AND DISK FOUND

IRS

IRF

CMF

LB
NDF

PALM

OAK

TREE

PINE

CONTROL POINT

CONCRETE MONUMENT

IRON ROD

NAIL AND DISK

SIGN

LIGHT POLE

GRATE INLET

UTILITY POLE

MITERED END SECTION

STORMWATER MANHOLE

UTILITY SERVICE BOX

SANITARY MANHOLE

FIRE HYDRANT

GUY WIRE
TRANSFORMER / UTILITY BOX

BOLLARD

BACKFLOW PREVENTER

CONTROL PANEL

WATER VALVE

ELECTRIC SERVICE BOX

WETLAND FLAG (PLACED BY OTHERS)

MAPLE

WETLAND LINE (PER FLAG LOCATION)

AADF - ANNUAL AVERAGE DAILY
FLOW
AFF - ABOVE FINISHED FLOOR
AFG - ABOVE FINISHED GRADE
AFS - ABOVE FINISHED SLAB
AIR - AIR PIPE
AL - ALUMINUM
AOD - ANGLE OF DEFLECTION
APPROX - APPROXIMATE
ASSY- ASSEMBLY
AWT - ADVANCED WASTEWATER
TREATMENT
B/W - BOTH WAYS
BCV - BALL CHECK VALVE
BF - BLIND FLANGE
BFV - BUTTERFLY VALVE
BLDG - BUILDING
BM - BENCHMARK
BOD - BIOCHEMICAL OXYGEN
DEMAND
BODR - BASIS OF DESIGN REPORT
BOS - BOTTOM OF SLAB
BOT - BOTTOM
BV - BALL VALVE
BW - BUTT WELD
CAS - CONVENTIONAL ACTIVATED
SLUDGE
C/C - CENTER TO CENTER
CBOD5 - CARBONACEOUS
BIOCHEMICAL OXYGEN DEMAND - 5
DAY
CBP - CHLORINE BOOSTER PUMP
CCC CHLORINE CONTACT CHAMBER
CCT - CHLORINE CONTACT TANK
CE CHLORINATED EFFLUENT
CEC - CONTAMINANT OF EMERGING
CONCERN
CF - CUBIC FEET
CFM - CUBIC FEET PER MINUTE
CFS - CUBIC FEET PER SECOND
CI - CAST IRON
CIN - CORROSION INHIBITOR
CL - CENTER LINE CLR -
CLEAR(ANCE)
CMAR - CONSTRUCTION MANAGER
AT RISK
CONC - CONCRETE
COP - COPPER PIPE
CPLG - COUPLING
CS - CHLORINE SOLUTION
CV - CHECK VALVE
CWA - CLEAN WATER ACT
D - DRAIN
DCR - DESOTO COUNTY REGIONAL
DEG - DEGREE
DEMO - DEMOLITION
DI - DUCTILE IRON
DIA - DIAMETER
DIM - DIMENSION
DIP - DUCTILE IRON PIPE
DISCH - DISCHARGE
DJ - DISMANTLING JOINT
DW - DISINFECTED WATER
DWV - DRAIN, WASTE, AND VENT
EJ - EXPANSION JOINT
EL(EV) - ELEVATION
EOP - EDGE OF PAVEMENT
EQ - EQUALIZATION
EQUIP - EQUIPMENT
EST - ESTIMATE(D)
EVA - ELECTRIC VALVE ACTUATOR
EX(IST) - EXISTING
F/F - FACE TO FACE
FC - FLEXIBLE COUPLING
FCA - FLANGED COUPLING
ADAPTER
FD - FLOOR DRAIN
FDEP - FLORIDA DEPARTMENT OF
ENVIRONMENTAL PROTECTION
FE - FILTER(ED) EFFLUENT
FEED - RO FEED
FF - FINISH FLOOR
FL - FLUORIDE
FLG - FLANGE(D)

ABBREVIATIONS

FLR - FLOOR
FPM - FEET PER MINUTE
FPS - FEET PER SECOND
FT - FOOT OR FEET
FV - FOOT VALVE
FW - FINISHED WATER
GA - GAUGE
GAL - GALLON(S)
GALV - GALVANIZED
GIP - GALVANIZED IRON PIPE
GJ - GROOVE JOINT
GO - GEAR OPERATED
GPD - GALLONS PER DAY
GPH - GALLONS PER HOUR
GPM - GALLONS PER MINUTE
GPS - GALLONS PER SECOND
GR - GRADE
GS - GALVANIZED STEEL
GSP - GALVANIZED STEEL PIPE
GSR - GROUND STORAGE
RESERVOIR
GST - GROUND STORAGE TANK
GV - GATE VALVE
HORIZ - HORIZONTAL
H2S - HYDROGEN SULFIDE
HDPE - HIGH-DENSITY
POLYETHYLENE
HGL - HYDRAULIC GRADE LINE
HP - HORSEPOWER
HT - HEIGHT
HVA - HYDRAULIC VALVE
ACTUATOR
HYD - HYDRAULIC
IN - INCH(ES)
INF - INFLUENT
INV - INVERT
IP - IRON PIPE
JB - JUNCTION BOX
LAT - LATERAL
LF - LINEAR FEET
MCL - MAXIMUM CONTAINMENT
LEVEL
MECH - MECHANICAL
MFR - MANUFACTURE(R)
MG - MILLION GALLONS
MGD - MILLION GALLONS PER DAY
MJ - MECHANICAL JOINT
ML - MIXED LIQUOR
MLE - MODIFIED
LUDZACK-ETTINGER
MLR - MIXED LIQOUR RETURN
MLSS - MIXED LIQUOR SUSPENDED
SOLIDS
MMADF - MAXIMUM MONTH
AVERAGE DAILY FLOW
MPN - MOST PROBABLE NUMBER
MTD - MOUNTED
MV - MOTORIZED VALVE
MW - MANWAY
MWL - MEAN WATER LEVEL
N/A - NOT APPLICABLE
NaOCL - SODIUM HYPOCHLORITE
NO., # - NUMBER
NOM - NOMINAL
NPDES - NATIONAL POLLUTANT
DISCHARGE ELIMINATION SYSTEM
NPV - NET PRESENT VALVE
NPW - NON POTABLE WATER
NTS,N.T.S. - NOT TO SCALE
O&M - OPERATION AND
MAINTENANCE
O/O - OUTSIDE TO OUTSIDE
OD - OUTSIDE DIAMETER
OF - OUTSIDE FACE
OH - OVER HEAD
OPT - OPTION(AL)
OVF - OVERFLOW
P/L - PROPERTY LINE
PG - PRESSURE GAUGE
PHF - PEAK HOUR FLOW
PLC - PROGRAMMABLE LOGIC
CONTROLLER
PPD - POUNDS PER DAY

PPM - PARTS PER MILLION
PROP - PROPOSED
PSF - POUNDS PER SQUARE FOOT
PSI - POUNDS PER SQUARE INCH
PV - PLUG VALVE
PVC - POLYVINYL CHLORIDE
PVMT - PAVEMENT
QTY - QUANTITY
R/W, R.O.W. - RIGHT OF WAY
RAS - RETURN ACTIVATED SLUDGE
RJ - RESTRAINED JOINT (BELL)
RMJ - RESTRAINED MECHANICAL
JOINT
RO - REVERSE OSMOSIS
RS - RAW SEWAGE
RWW - RAW WASTEWATER
S.F. - SQUARE FOOT
S.I. - SQUARE INCH
SA - SAMPLE LINE
SCFM - STANDARD CUBIC FEET PER
MINUTE
SEC - SECTION
SF - SQUARE FOOT OR FEET
SL - SLUDGE
SPEC(S) - SPECIFICATION(S)
SRT - SOLIDS RETENTION TIME
T.O.C. - TOP OF CONCRETE
T.O.S. - TOP OF SLAB
TDH - TOTAL DYNAMIC HEAD
TKN - TOTAL KJELDHAL NITROGEN
TOB - TOP OF BANK
TOC - TOP OF CURB
TOS - TOE OF SLOPE
TRC - TOTAL RESIDUAL CHLORINE
TS - THICKENED SLUDGE
TSS - TOTAL SUSPENDED SOLIDS
TYP - TYPICAL
USEPA - UNITED STATES
ENVIRONMENTAL PROTECTION
AGENCY
VB - VALVE BOX
VFD - VARIABLE FREQUENCY DRIVE
W.L. - WATER LEVEL
WAS - WASTE ACTIVATED SLUDGE
WPR - WORKING PRESSURE
WTF - WATER TREATMENT FACILITY
WTP - WATER TREATMENT PLANT
WWTF - WASTEWATER TREATMENT
FACILITY
WWTP - WASTEWATER TREATMENT
PLANT
YR - YEAR(S)
NOTE:
THIS LEGEND IS FOR GENERAL
REFERENCE. NOT ALL
ABBREVIATIONS, SYMBOLS,
PROCESSES, MATERIALS, OR
FITTINGS MAY BE USED IN THIS
DESIGN, NOR IS THIS
LEGEND COMPREHENSIVE. REFER
TO INDIVIDUAL DRAWING
LEGEND(S) IF SYMBOLS
ARE NOT LISTED. INDIVIDUAL
DISCIPLINE STANDARD LEGENDS
SUPERCEDE THIS
GENERAL LEGEND, IF PROVIDED.
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GENERAL CONSTRUCTION NOTES
1. THE CONTRACTOR AND SUBCONTRACTORS SHALL OBTAIN A COPY OF THE FLORIDA DEPARTMENT OF TRANSPORTATION

"STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION" (LATEST EDITION) AND BECOME FAMILIAR WITH THE
CONTENTS PRIOR TO COMMENCING WORK, AND, UNLESS OTHERWISE NOTED, ALL WORK SHALL CONFORM AS APPLICABLE
TO THESE STANDARDS AND SPECIFICATIONS.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING ALL MATERIAL AND LABOR TO CONSTRUCT THE FACILITY AS
SHOWN AND DESCRIBED IN THE CONSTRUCTION DOCUMENTS IN ACCORDANCE WITH THE APPROPRIATE APPROVING
AUTHORITIES, SPECIFICATIONS AND REQUIREMENTS. CONTRACTOR SHALL CLEAR AND GRUB ALL AREAS UNLESS
OTHERWISE INDICATED, REMOVING TREES, STUMPS, ROOTS, MUCK, EXISTING PAVEMENT AND ALL OTHER DELETERIOUS
MATERIAL.

3. EXISTING UTILITIES SHOWN ARE LOCATED ACCORDING TO THE INFORMATION AVAILABLE TO THE ENGINEER AT THE TIME OF
THE TOPOGRAPHIC SURVEY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED BY THE OWNER OR THE ENGINEER.
GUARANTEE IS NOT MADE THAT ALL EXISTING UNDERGROUND UTILITIES ARE SHOWN OR THAT THE LOCATION OF THOSE
SHOWN ARE ENTIRELY ACCURATE. FINDING THE ACTUAL LOCATION OF ANY EXISTING UTILITIES IS THE CONTRACTOR'S
RESPONSIBILITY AND SHALL BE DONE BEFORE HE COMMENCES ANY WORK IN THE VICINITY. FURTHERMORE, THE
CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES DUE TO THE CONTRACTOR'S FAILURE TO
EXACTLY LOCATE AND PRESERVE ANY AND ALL UNDERGROUND UTILITIES. THE OWNER OR ENGINEER WILL ASSUME NO
LIABILITY FOR ANY DAMAGES SUSTAINED OR COST INCURRED BECAUSE OF THE OPERATIONS IN THE VICINITY OF EXISTING
UTILITIES OR STRUCTURES, NOR FOR TEMPORARY BRACING AND SHORING OF SAME. IF IT IS NECESSARY TO SHORE, BRACE,
SWING OR RELOCATE A UTILITY, THE UTILITY COMPANY OR DEPARTMENT AFFECTED SHALL BE CONTACTED AND THEIR
PERMISSION OBTAINED REGARDING THE METHOD TO USE FOR SUCH WORK.

4. IT IS THE CONTRACTOR'S RESPONSIBILITY TO CONTACT THE VARIOUS UTILITY COMPANIES WHICH MAY HAVE BURIED OR
AERIAL UTILITIES WITHIN OR NEAR THE CONSTRUCTION AREA BEFORE COMMENCING WORK. THE CONTRACTOR SHALL
PROVIDE 48 HOURS MINIMUM NOTICE TO ALL UTILITY COMPANIES PRIOR TO BEGINNING CONSTRUCTION. A LIST OF THE
UTILITY COMPANIES WHICH THE CONTRACTOR MUST CALL BEFORE COMMENCING WORK IS PROVIDED ON THE COVER SHEET
OF THESE CONSTRUCTION PLANS. THIS LIST SERVES AS A GUIDE ONLY AND IS NOT INTENDED TO LIMIT THE UTILITY
COMPANIES WHICH THE CONTRACTOR MAY WISH TO NOTIFY.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL REQUIRED CONSTRUCTION PERMITS AND BONDS IF
REQUIRED PRIOR TO CONSTRUCTION.

6. THE CONTRACTOR SHALL HAVE AVAILABLE AT THE JOB SITE AT ALL TIMES ONE COPY OF THE CONSTRUCTION DOCUMENTS
INCLUDING PLANS, SPECIFICATIONS, AND SPECIAL CONDITIONS AND COPIES OF ANY REQUIRED CONSTRUCTION PERMITS.

7. ANY DISCREPANCIES ON THE DRAWINGS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE OWNER AND
ENGINEER BEFORE COMMENCING WORK. NO FIELD CHANGES OR DEVIATIONS FROM DESIGN ARE TO BE MADE WITHOUT
PRIOR APPROVAL OF THE OWNER AND NOTIFICATION TO THE ENGINEER.

8. ALL COPIES OF COMPACTION, CONCRETE AND OTHER REQUIRED TEST RESULTS ARE TO BE SENT TO THE OWNER AND
DESIGN ENGINEER OF RECORD DIRECTLY FROM THE TESTING AGENCY.

9. THE CONTRACTOR SHALL BE RESPONSIBLE FOR SUBMITTING TO THE ENGINEER A CERTIFIED RECORD SURVEY SIGNED AND
SEALED BY A PROFESSIONAL LAND SURVEYOR REGISTERED IN THE STATE OF FLORIDA DEPICTING THE ACTUAL FIELD
LOCATION OF ALL CONSTRUCTED IMPROVEMENTS THAT ARE REQUIRED BY THE JURISDICTIONAL AGENCIES FOR THE
CERTIFICATION PROCESS. ALL SURVEY COSTS WILL BE THE CONTRACTORS RESPONSIBILITY.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DOCUMENTING AND MAINTAINING AS-BUILT INFORMATION WHICH SHALL BE
RECORDED AS CONSTRUCTION PROGRESSES OR AT THE COMPLETION OF APPROPRIATE CONSTRUCTION INTERVALS AND
SHALL BE RESPONSIBLE FOR PROVIDING AS-BUILT DRAWINGS TO THE OWNER FOR THE PURPOSE OF CERTIFICATION TO
JURISDICTIONAL AGENCIES AS REQUIRED. ALL AS-BUILT DATA SHALL BE COLLECTED BY A STATE OF FLORIDA PROFESSIONAL
LAND SURVEYOR WHOSE SERVICES ARE ENGAGED BY THE CONTRACTOR.

11. ANY WELLS DISCOVERED ON SITE THAT WILL HAVE NO USE MUST BE PLUGGED BY A LICENSED WELL DRILLING CONTRACTOR
IN A MANNER APPROVED BY ALL JURISDICTIONAL AGENCIES. CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ANY
WELL ABANDONMENT PERMITS REQUIRED.

12. ANY WELL DISCOVERED DURING EARTH MOVING OR EXCAVATION SHALL BE REPORTED TO THE APPROPRIATE
JURISDICTIONAL AGENCIES WITHIN 24 HOURS AFTER DISCOVERY IS MADE.

13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THAT THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS
DO NOT CONFLICT WITH ANY KNOWN EXISTING OR OTHER PROPOSED IMPROVEMENTS. IF ANY CONFLICTS ARE DISCOVERED,
THE CONTRACTOR SHALL NOTIFY THE OWNER PRIOR TO INSTALLATION OF ANY PORTION OF THE SITE WORK THAT WOULD
BE AFFECTED. FAILURE TO NOTIFY OWNER OF AN IDENTIFIABLE CONFLICT PRIOR TO PROCEEDING WITH INSTALLATION
RELIEVES OWNER OF ANY OBLIGATION TO PAY FOR A RELATED CHANGE ORDER.

DEMOLITION NOTES
1. ALL MATERIAL REMOVED FROM THIS SITE BY THE CONTRACTOR SHALL BE DISPOSED OF BY THE CONTRACTOR IN A LEGAL

MANNER.
2. REFER TO THE TOPOGRAPHIC SURVEY FOR ADDITIONAL DETAILS OF EXISTING STRUCTURES, ETC., LOCATED WITHIN THE

PROJECT SITE. UNLESS OTHERWISE NOTED, ALL EXISTING BUILDINGS, STRUCTURES, SLABS, CONCRETE, ASPHALT, DEBRIS
PILES, SIGNS, AND ALL APPURTENANCES ARE TO BE REMOVED FROM THE SITE BY THE CONTRACTOR AND PROPERLY
DISPOSED OF IN A LEGAL MANNER AS PART OF THIS CONTRACT. SOME ITEMS TO BE REMOVED MAY NOT BE DEPICTED ON
THE TOPOGRAPHIC SURVEY. IT IS THE CONTRACTOR'S RESPONSIBILITY TO VISIT THE SITE AND DETERMINE THE FULL
EXTENT OF ITEMS TO BE REMOVED. IF ANY ITEMS ARE IN QUESTION, THE CONTRACTOR SHALL CONTACT THE OWNER PRIOR
TO REMOVAL OF SAID ITEMS.

3. THE CONTRACTOR SHALL REFER TO THE PLANS FOR DEMOLITION/PRESERVATION OF EXISTING TREES. ALL TREES NOT
SPECIFICALLY SHOWN TO BE PRESERVED OR RELOCATED SHALL BE REMOVED AS A PART OF THIS CONTRACT. TREE
PROTECTION FENCING SHALL BE INSTALLED PRIOR TO ANY DEMOLITION.

PAVING, GRADING AND DRAINAGE NOTES
1. ALL PAVING, CONSTRUCTION, MATERIALS, AND WORKMANSHIP WITHIN FDOT'S RIGHT-OF-WAY SHALL BE IN ACCORDANCE

WITH FDOT SPECIFICATIONS AND STANDARDS (LATEST EDITION).
2. ALL UNPAVED AREAS IN EXISTING RIGHTS-OF-WAY DISTURBED BY CONSTRUCTION SHALL BE REGRADED AND SODDED.
3. TRAFFIC CONTROL ON ALL FDOT, LOCAL AND CITY RIGHTS-OF-WAY SHALL MEET THE REQUIREMENTS OF THE MANUAL OF

UNIFORM TRAFFIC CONTROL DEVICES (U.S. DOT/FHA) AND THE REQUIREMENTS OF THE STATE AND ANY LOCAL AGENCY
HAVING JURISDICTION. IN THE EVENT THAT THE CONTRACT DOCUMENTS AND THE JURISDICTIONAL AGENCY REQUIREMENTS
ARE NOT IN AGREEMENT, THE MOST STRINGENT SHALL GOVERN.

4. THE CONTRACTOR SHALL GRADE THE SITE TO THE ELEVATIONS INDICATED AND SHALL REGRADE WASHOUTS WHERE THEY
OCCUR AFTER EVERY RAINFALL UNTIL A GRASS STAND IS WELL ESTABLISHED OR ADEQUATE STABILIZATION OCCURS.

5. ALL OPEN AREAS WITHIN THE PROJECT SITE SHALL BE SODDED UNLESS INDICATED OTHERWISE ON THE LANDSCAPE PLAN.
6. ALL AREAS INDICATED AS PAVEMENT SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE TYPICAL PAVEMENT SECTIONS AS

INDICATED ON THE DRAWINGS.
7. WHERE EXISTING PAVEMENT IS INDICATED TO BE REMOVED AND REPLACED, THE CONTRACTOR SHALL SAW CUT A MINIMUM

2" DEEP FOR A SMOOTH AND STRAIGHT JOINT AND REPLACE THE PAVEMENT WITH THE SAME TYPE AND DEPTH OF MATERIAL
AS EXISTING OR AS INDICATED.

8. WHERE NEW PAVEMENT MEETS THE EXISTING PAVEMENT, THE CONTRACTOR SHALL SAW CUT THE EXISTING PAVEMENT A
MINIMUM 2" DEEP FOR A SMOOTH AND STRAIGHT JOINT AND MATCH THE EXISTING PAVEMENT ELEVATION WITH THE
PROPOSED PAVEMENT UNLESS OTHERWISE INDICATED.

9. THE CONTRACTOR SHALL INSTALL FILTER FABRIC OVER ALL DRAINAGE STRUCTURES FOR THE DURATION OF
CONSTRUCTION AND UNTIL ACCEPTANCE OF THE PROJECT BY THE OWNER. ALL DRAINAGE STRUCTURES SHALL BE CLEANED
OF DEBRIS AS REQUIRED DURING AND AT THE END OF CONSTRUCTION TO PROVIDE POSITIVE DRAINAGE FLOWS.

10. IF DEWATERING IS REQUIRED, THE CONTRACTOR SHALL OBTAIN ANY APPLICABLE REQUIRED PERMITS. THE  CONTRACTOR IS
TO COORDINATE WITH THE OWNER AND THE DESIGN ENGINEER PRIOR TO ANY EXCAVATION.

11. STRIP TOPSOIL AND ORGANIC MATTER FROM ALL AREAS OF THE SITE AS REQUIRED. IN SOME CASES  TOPSOIL MAY BE
STOCKPILED ON SITE FOR PLACEMENT WITHIN LANDSCAPED AREAS BUT ONLY AS DIRECTED BY THE OWNER.

12. FIELD DENSITY TESTS SHALL BE TAKEN AT INTERVALS IN ACCORDANCE WITH THE LOCAL JURISDICTIONAL  AGENCY OR TO
FDOT STANDARDS. IN THE EVENT THAT THE CONTRACT DOCUMENTS AND THE  JURISDICTIONAL AGENCY REQUIREMENTS
ARE NOT IN AGREEMENT, THE MOST STRINGENT SHALL GOVERN.

13. ALL SLOPES AND AREAS DISTURBED BY CONSTRUCTION SHALL BE GRADED AS PER PLANS. THE AREAS  SHALL THEN BE
SODDED OR SEEDED AS SPECIFIED IN THE PLANS, FERTILIZED, MULCHED, WATERED AND  MAINTAINED UNTIL HARDY GRASS
GROWTH IS ESTABLISHED IN ALL AREAS. ANY AREAS DISTURBED FOR ANY REASON PRIOR TO FINAL ACCEPTANCE OF THE
JOB SHALL BE CORRECTED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER. ALL EARTHEN AREAS WILL BE
SODDED OR SEEDED AND MULCHED AS SHOWN ON THE LANDSCAPING PLAN.

14. ALL CUT OR FILL SLOPES SHALL BE 4 (HORIZONTAL) :1 (VERTICAL) OR FLATTER UNLESS OTHERWISE  SHOWN.
15. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CONTROL OF DUST AND DIRT RISING AND  SCATTERING IN THE AIR

DURING CONSTRUCTION AND SHALL PROVIDE WATER SPRINKLING OR OTHER  SUITABLE METHODS OF CONTROL. THE
CONTRACTOR SHALL COMPLY WITH ALL GOVERNING REGULATIONS  PERTAINING TO ENVIRONMENTAL PROTECTION.

16. THE CONTRACTOR SHALL TAKE ALL REQUIRED MEASURES TO CONTROL TURBIDITY, INCLUDING BUT NOT  LIMITED TO THE
INSTALLATION OF TURBIDITY BARRIERS AT ALL LOCATIONS WHERE THE POSSIBILITY OF  TRANSFERRING SUSPENDED SOLIDS
INTO THE RECEIVING WATER BODY EXISTS DUE TO THE PROPOSED WORK. TURBIDITY BARRIERS MUST BE MAINTAINED IN
EFFECTIVE CONDITION AT ALL LOCATIONS UNTIL CONSTRUCTION IS COMPLETED AND DISTURBED SOIL AREAS ARE
STABILIZED. THEREAFTER, THE CONTRACTOR MUST REMOVE THE BARRIERS. AT NO TIME SHALL THERE BE ANY OFF-SITE
DISCHARGE WHICH VIOLATES THE WATER QUALITY STANDARDS IN CHAPTER 17-302, FLORIDA ADMINISTRATIVE CODE.

17. SOD, WHERE CALLED FOR, MUST BE INSTALLED AND MAINTAINED ON EXPOSED SLOPES WITHIN 48 HOURS  OF COMPLETING
FINAL GRADING, AND AT ANY OTHER TIME AS NECESSARY, TO PREVENT EROSION,  SEDIMENTATION OR TURBID DISCHARGES.

18. THE CONTRACTOR MUST REVIEW AND MAINTAIN A COPY OF THE ENVIRONMENTAL RESOURCE PERMIT  COMPLETE WITH ALL
CONDITIONS, ATTACHMENTS, EXHIBITS, AND PERMIT MODIFICATIONS IN GOOD CONDITION AT THE CONSTRUCTION SITE. THE
COMPLETE PERMIT MUST BE AVAILABLE FOR REVIEW UPON REQUEST BY WATER MANAGEMENT DISTRICT
REPRESENTATIVES.

19. THE CONTRACTOR SHALL ENSURE THAT ISLAND PLANTING AREAS AND OTHER PLANTING AREAS ARE NOT  COMPACTED AND
DO NOT CONTAIN ROAD BASE MATERIALS. THE CONTRACTOR SHALL ALSO EXCAVATE AND REMOVE ALL UNDESIRABLE
MATERIAL FROM ALL AREAS ON THE SITE TO BE PLANTED AND PROPERLY DISPOSED OF IN A LEGAL MANNER.

20.THE CONTRACTOR SHALL INSTALL ALL UNDERGROUND STORM WATER PIPING PER FDOT STANDARD  SPECIFICATIONS.

WATER, SEWER AND UTILITY NOTES
1. THE CONTRACTOR SHALL CONSTRUCT GRAVITY SEWER LATERALS, MANHOLES GRAVITY SEWER LINES AND  DOMESTIC

WATER AND FIRE PROTECTION SYSTEM AS SHOWN ON THESE PLANS. THE CONTRACTOR SHALL  FURNISH ALL NECESSARY
MATERIALS, EQUIPMENT, MACHINERY, TOOLS, MEANS OF TRANSPORTATION AND  LABOR NECESSARY TO COMPLETE THE
WORK IN FULL AND COMPLETE ACCORDANCE WITH THE SHOWN,  DESCRIBED AND REASONABLY INTENDED REQUIREMENTS
OF THE CONTRACT DOCUMENTS AND JURISDICTIONAL AGENCY REQUIREMENTS. IN THE EVENT THAT THE CONTRACT
DOCUMENTS AND THE JURISDICTIONAL AGENCY REQUIREMENTS ARE NOT IN AGREEMENT, THE MOST STRINGENT SHALL
GOVERN.

2. ALL EXISTING UNDERGROUND UTILITY LOCATIONS SHOWN ARE APPROXIMATE. THE CONTRACTOR SHALL  COMPLY WITH ALL
REQUIREMENTS FOR UTILITY LOCATION AND COORDINATION IN ACCORDANCE WITH THE  NOTES CONTAINED IN THE
GENERAL CONSTRUCTION SECTION OF THIS SHEET.

3. THE CONTRACTOR SHALL RESTORE ALL DISTURBED VEGETATION IN KIND, UNLESS SHOWN OTHERWISE.
4. DEFLECTION OF PIPE JOINTS AND CURVATURE OF PIPE SHALL NOT EXCEED 75% OF THE MANUFACTURER'S SPECIFICATIONS.

THE MORE STRINGENT SHALL APPLY. SECURELY CLOSE ALL OPEN ENDS OF PIPE AND FITTINGS WITH A WATERTIGHT PLUG
WHEN WORK IS NOT IN PROGRESS. THE INTERIOR OF ALL PIPES SHALL BE CLEAN AND JOINT SURFACES WIPED CLEAN AND
DRY AFTER THE PIPE HAS BEEN LOWERED INTO THE TRENCH. VALVES SHALL BE PLUMB AND LOCATED ACCORDING TO THE
PLANS.

5. ALL PHASES OF INSTALLATION, INCLUDING UNLOADING, TRENCHING, LAYING AND BACK FILLING, SHALL BE  DONE IN A FIRST
CLASS WORKMANLIKE MANNER.  ALL PIPE AND FITTINGS SHALL BE CAREFULLY STORED  FOLLOWING MANUFACTURER'S
RECOMMENDATIONS. CARE SHALL BE TAKEN TO AVOID DAMAGE TO THE  COATING OR LINING IN ANY D.I. PIPE FITTINGS. ANY
PIPE OR FITTING WHICH IS DAMAGED OR WHICH HAS  FLAWS OR IMPERFECTIONS WHICH, IN THE OPINION OF THE ENGINEER
OR OWNER, RENDERS IT UNFIT FOR  USE, SHALL NOT BE USED. ANY PIPE NOT SATISFACTORY FOR USE SHALL BE CLEARLY
MARKED AND  IMMEDIATELY REMOVED FROM THE JOB SITE, AND SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE.

6. WATER FOR FIRE FIGHTING SHALL BE AVAILABLE FOR USE PRIOR TO COMBUSTIBLES BEING BROUGHT ON  SITE.
7. ALL UTILITY AND STORM DRAIN TRENCHES LOCATED UNDER AREAS TO RECEIVE PAVING SHALL BE  COMPLETELY BACK

FILLED IN ACCORDANCE WITH THE GOVERNING JURISDICTIONAL AGENCY'S SPECIFICATIONS. IN THE EVENT THAT THE
CONTRACT DOCUMENTS AND THE JURISDICTIONAL AGENCY REQUIREMENTS ARE NOT IN AGREEMENT, THE MOST
STRINGENT SHALL GOVERN.

8. UNDERGROUND LINES SHALL BE SURVEYED BY A STATE OF FLORIDA PROFESSIONAL LAND SURVEYOR  PRIOR TO BACK
FILLING.

9. CONTRACTOR SHALL PERFORM, AT HIS OWN EXPENSE, ANY AND ALL TESTS REQUIRED BY THE  SPECIFICATIONS AND/OR
ANY AGENCY HAVING JURISDICTION. THESE TESTS MAY INCLUDE, BUT MAY NOT BE LIMITED TO PRESSURE TESTING,
INFILTRATION AND EXFILTRATION, TELEVISION INSPECTION, AND A MANDREL TEST ON GRAVITY SEWER. A COPY OF THE
TEST RESULTS SHALL BE PROVIDED TO THE UTILITY PROVIDER, OWNER AND JURISDICTIONAL AGENCY AS REQUIRED.

10. WHERE PIPE SEPARATION IS LESS THAN 18" FOR WATER MAINS AND STORM PIPES, PIPE MATERIAL FOR  BOTH PIPES SHALL
BE DR-14 AT LOCATION OF CROSSING FOR ONE FULL LENGTH OF PIPE. PLACE PIPE  SUCH THAT THE JOINTS ARE AS FAR
FROM CROSSING AS POSSIBLE.

11. IRRIGATION SHALL BE DESIGNED AND CONSTRUCTED TO REUSE STANDARDS.

MAINTENANCE
ALL MEASURES STATED ON THE EROSION AND SEDIMENT CONTROL PLAN, AND IN THE STORM WATER    POLLUTION PREVENTION
PLAN, SHALL BE MAINTAINED IN FULLY FUNCTIONAL CONDITION UNTIL NO LONGER  REQUIRED FOR A COMPLETED PHASE OF
WORK OR FINAL STABILIZATION OF THE SITE. ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE CHECKED BY A
QUALIFIED PERSON AT LEAST ONCE EVERY SEVEN CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A 0.5" RAINFALL
EVENT, AND CLEANED AND REPAIRED IN ACCORDANCE WITH THE FOLLOWING:

1. INLET PROTECTION DEVICES AND BARRIERS SHALL BE REPAIRED OR REPLACED IF THEY SHOW SIGNS OF  UNDERMINING, OR
DETERIORATION.

2. ALL SEEDED AREAS SHALL BE CHECKED REGULARLY TO SEE THAT A GOOD STAND IS MAINTAINED. AREAS SHOULD BE
FERTILIZED, WATERED AND RESEEDED AS NEEDED. FOR MAINTENANCE REQUIREMENTS REFER TO SECTION 981 OF THE
FDOT STANDARD SPECIFICATIONS.

3. SILT FENCES SHALL BE REPAIRED TO THEIR ORIGINAL CONDITIONS IF DAMAGED. SEDIMENT SHALL BE  REMOVED FROM THE
SILT FENCES WHEN IT REACHES ONE-HALF THE HEIGHT OF THE SILT FENCE.

4. THE CONSTRUCTION ENTRANCES SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING  OR FLOW OF MUD
ONTO PUBLIC RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING OF THE  CONSTRUCTION ENTRANCES AS
CONDITIONS DEMAND.

5. THE TEMPORARY PARKING AND STORAGE AREA SHALL BE KEPT IN GOOD CONDITION (SUITABLE FOR  PARKING AND
STORAGE). THIS MAY REQUIRE PERIODIC TOP DRESSING OF THE TEMPORARY PARKING AS  CONDITIONS DEMAND.

6. OUTLET STRUCTURES IN THE SEDIMENTATION BASINS SHALL BE MAINTAINED IN OPERATIONAL CONDITIONS  AT ALL TIMES.
SEDIMENT SHALL BE REMOVED FROM SEDIMENT BASINS OR TRAPS WHEN THE DESIGN  CAPACITY HAS BEEN REDUCED BY 55
CUBIC YARDS / ACRE.

7. ALL MAINTENANCE OPERATIONS SHALL BE DONE IN A TIMELY MANNER BUT IN NO CASE LATER THAN 2  CALENDAR DAYS
FOLLOWING THE INSPECTION.

EROSION CONTROL NOTES
1. THE STORM WATER POLLUTION PREVENTION PLAN ("SWPPP") IS COMPRISED OF THIS EROSION CONTROL  PLAN, THE

STANDARD DETAILS, THE PLAN NARRATIVE, ATTACHMENTS INCLUDED IN SPECIFICATIONS OF THE SWPPP, PLUS THE PERMIT
AND ALL SUBSEQUENT REPORTS AND RELATED DOCUMENTS.

2. ALL CONTRACTORS AND SUBCONTRACTORS INVOLVED WITH THE STORM WATER POLLUTION PREVENTION  SHALL OBTAIN A
COPY OF THE STORM WATER POLLUTION PREVENTION PLAN AND THE STATE OF FLORIDA NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM GENERAL PERMIT (NPDES PERMIT) AND BECOME FAMILIAR WITH THEIR CONTENTS.

3. THE CONTRACTOR SHALL FILE FOR A FDEP NOTICE OF INTENT (NOI) FOR CONSTRUCTION GENERAL PERMIT AND A NOTICE
OF TERMINATION (NOT) WITHIN 14 DAYS OF CONSTRUCTION COMPLETION.

4. THE CONTRACTOR SHALL IMPLEMENT BEST MANAGEMENT PRACTICES AS REQUIRED BY THE SWPPP.  ADDITIONAL BEST
MANAGEMENT PRACTICES SHALL BE IMPLEMENTED AS DICTATED BY CONDITIONS AT NO  ADDITIONAL COST TO THE OWNER
THROUGHOUT ALL PHASES OF CONSTRUCTION.

5. BEST MANAGEMENT PRACTICES (BMP'S) AND CONTROLS SHALL CONFORM TO FEDERAL, STATE, OR LOCAL  REQUIREMENTS
OR MANUAL OF PRACTICE, AS APPLICABLE. THE CONTRACTOR SHALL IMPLEMENT ADDITIONAL CONTROLS AS DIRECTED BY
THE PERMITTING AGENCY OR OWNER.

6. EROSION CONTROL PLAN MUST CLEARLY DELINEATE ALL STATE WATERS. PERMITS FOR ANY CONSTRUCTION ACTIVITY
IMPACTING STATE WATER OR REGULATED WETLANDS MUST BE MAINTAINED ON THE SITE AT ALL TIMES.

7. THE CONTRACTOR SHALL MINIMIZE CLEARING OF VEGETATION TO THE MAXIMUM EXTEND PRACTICAL OR AS REQUIRED BY
THE GENERAL PERMIT.

8. CONTRACTOR SHALL DENOTE ON THE PLAN THE TEMPORARY PARKING STORAGE AREA WHICH SHALL ALSO BE USED AS THE
EQUIPMENT MAINTENANCE AND CLEANING AREA, EMPLOYEE PARKING AREA, AND AREA FOR LOCATING PORTABLE
FACILITIES, OFFICE TRAILERS, AND TOILET FACILITIES.

9. ALL WASH WATER (CONCRETE TRUCKS, VEHICLE CLEANING, EQUIPMENT CLEANING, ETC.) SHALL BE  DETAINED AND
PROPERLY TREATED OR DISPOSED.

10. SUFFICIENT OIL AND GREASE ABSORBING MATERIALS AND FLOTATION BOOMS SHALL BE MAINTAINED ON  SITE OR READILY
AVAILABLE TO CONTAIN AND CLEAN-UP FUEL OR CHEMICAL SPILLS AND LEAKS.

11. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DUST CONTROL ON SITE. THE USE OF MOTOR OILS AND  OTHERS
PETROLEUM BASE OR TOXIC LIQUIDS FOR DUST SUPPRESSION OPERATION IS PROHIBITED.

12. RUBBISH, TRASH, GARBAGE, LITTER, OR OTHERS SUCH MATERIALS SHALL BE DEPOSITED INTO SEAL  CONTAINERS.
MATERIALS SHALL BE PREVENTED FROM LEAVING THE PREMISES THROUGH THE ACTION OF  WIND OR STORM WATER
DISCHARGE INTO DRAINAGE DITCHES OR WATERS OF THE STATE.

13. ALL STORM WATER POLLUTION PREVENTION MEASURES PRESENTED ON THE PLAN, SHALL BE INITIATED AS SOON AS
PRATICABLE.

14. STABILIZATION PRACTICES SHOULD BE INITIATED AS SOON AS PRACTICAL, BUT IN NO CASE MORE THAN 7 DAYS WHERE
CONSTRUCTION HAS TEMPORARILY CEASED.

15. DISTURBED PORTIONS OF THE SITE WHERE CONSTRUCTION ACTIVITY HAS PERMANENTLY STOPPED SHALL  BE
PERMANENTLY SEEDED. THESE AREAS SHALL BE SEEDED NO LATER THAN 7 DAYS AFTER THE LAST  CONSTRUCTION
ACTIVITY OCCURRED IN THESE AREAS. REFER TO SECTION 981 OF THE FDOT STANDARD  SPECIFICATIONS FOR SEEDING AND
MAINTENANCE REQUIREMENTS.

16. IF THE ACTION OF VEHICLES TRAVELING OVER THE GRAVEL CONSTRUCTION ENTRANCES IS NOT SUFFICIENT TO REMOVE
THE MAJORITY OF DIRT OR MUD, THEN THE TIRES MUST BE WASHED BEFORE THE VEHICLES ENTER A PUBLIC ROAD. IF
WASHING IS USED, PROVISIONS MUST BE MADE TO INTERCEPT THE WASH WATER AND TRAP THE SEDIMENT BEFORE IT IS
CARRIED OFF THE SITE.

17. ALL MATERIALS SPILLED, DROPPED, WASHED, OR TRACKED FROM VEHICLES ONTO ROADWAYS OR INTO  STORM DRAINS
MUST BE REMOVED AS SOON AS POSSIBLE.

18. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING SEDIMENT IN THE DETENTION POND AND ANY  SEDIMENT THAT
MAY HAVE COLLECTED IN THE STORM SEWER DRAINAGE SYSTEMS IN CONJUNCTION WITH THE STABILIZATION OF THE SITE.

19. ON-SITE & OFF SITE SOIL STOCKPILE AND BORROW AREAS SHALL BE PROTECTED FROM EROSION AND  SEDIMENTATION
THROUGH IMPLEMENTATION OF BEST MANAGEMENT PRACTICES. STOCKPILE AND BORROW  AREA LOCATIONS SHALL BE
NOTED ON THE EROSION CONTROL PLAN AND PERMITTED IN ACCORDANCE WITH GENERAL PERMIT REQUIREMENTS.

20.SLOPES SHALL BE LEFT IN A ROUGHENED CONDITION DURING THE GRADING PHASE TO REDUCE RUNOFF VELOCITIES AND
EROSION.

21.DUE TO GRADE CHANGES DURING THE DEVELOPMENT OF THE PROJECT, THE CONTRACTOR SHALL BE  RESPONSIBLE FOR
ADJUSTING THE EROSION CONTROL MEASURES (SILT FENCES, ETC.) TO PREVENT EROSION.

22. ALL CONSTRUCTION SHALL BE STABILIZED AT THE END OF EACH WORKING DAY, THIS INCLUDES BACK  FILLING OF TRENCHES
FOR UTILITY CONSTRUCTION AND PLACEMENT OF GRAVEL OR BITUMINOUS PAVING FOR ROAD CONSTRUCTION.

23.TURBIDITY IN DISCHARGE SHALL BE LIMITED TO NO MORE THAN 29 NTUs ABOVE BACKGROUND LEVEL.
24.STRAW/HAY BALES USED AS BMP MEASURES MUST BE FROM A SOURCE THAT IS USDA CERTIFIED TO BE FREE OF INVASIVE

PLANTS AND SEEDS.
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GENERAL
STRUCTURAL

NOTES 1

PEACE RIVER
FACILITY 24 MILLION

GALLON PER DAY
EXPANSION

76

PRELIMINARY

REV DATE DESCRIPTION

G 1 SCOPE
THE GENERAL NOTES AND STANDARD DETAILS ARE TYPICAL AND APPLY TO THE ENTIRE 
PROJECT EXCEPT WHERE THERE ARE SPECIFIC INDICATIONS TO THE CONTRARY.

G 2 PRECEDENCE
IF THERE IS A CONFLICT BETWEEN PROJECT SPECIFICATIONS AND DRAWINGS, 
INCLUDING STRUCTURAL NOTES, CONTACT THE STRUCTURAL ENGINEER OF RECORD 
FOR CLARIFICATION. 

G 3 DIMENSIONS
STRUCTURAL DIMENSIONS CONTROLLED BY OR RELATED TO THE MECHANICAL OR 
ELECTRICAL EQUIPMENT SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO 
CONSTRUCTION. CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL 
CONSTRUCTION DIMENSIONS AND NOTIFYING OWNER'S FIELD REPRESENTATIVE OF 
DISCREPANCIES IN A TIMELY FASHION.

G 4 PROVISIONS FOR EQUIPMENT
MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, ANCHORAGES, OPENINGS, 
RECESSES AND EMBEDMENTS NOT SPECIFIED ON THE STRUCTURAL DRAWINGS, BUT 
SPECIFIED ON OTHER CONTRACT DRAWINGS, SHALL BE PROVIDED PRIOR TO CASTING 
CONCRETE.

G 5 MEANS, METHODS & CONSTRUCTION LOADS
DESIGN-BUILDER IS RESPONSIBLE FOR MEANS, METHODS AND SEQUENCE OF 
CONSTRUCTION, AND SHALL MAKE ADEQUATE PROVISION TO MAINTAIN THE INTEGRITY 
OF STRUCTURES AT ALL STAGES OF CONSTRUCTION. DETERMINATION OF AND 
PROVISIONS FOR CONSTRUCTION LOADING SHALL BE PROVIDED BY THE CONTRACTOR.

G 6 SAFETY
DESIGN-BUILDER SHALL TAKE ADEQUATE PRECAUTIONS TO ENSURE THE SAFETY OF 
WORKERS AND VISITORS TO THE SITE, INCLUDING BUT NOT LIMITED TO SHORING, 
BRACING AND ACCESS RESTRICTION. COMPLY WITH ALL FEDERAL, STATE AND LOCAL 
SAFETY CODES AND STANDARDS.

G 7 DRAINAGE SURFACES
SLOPE DRAINAGE SURFACES UNIFORMLY TO DRAIN. SLOPE SHALL BE 1/8" TO 1/4" PER 
FOOT EXCEPT WHERE NOTED OTHERWISE ON THE PLANS.

G 8 OPENINGS
OPENINGS THROUGH NEW AND EXISTING WALLS AND SLABS FOR PIPES, DUCTS, 
CONDUITS, ETC., ARE NOT ALL SHOWN ON THE STRUCTURAL DRAWINGS. THE 
CONTRACTOR SHALL COORDINATE WITH OTHER DISCIPLINES AND PROVIDE THESE 
OPENINGS IN ACCORDANCE WITH THE OTHER CONTRACT DOCUMENTS.

GENERAL

D 1 GOVERNING BUILDING CODE
CONSTRUCTION AND DESIGN SHALL BE IN ACCORDANCE WITH THE FLORIDA BUILDING CODE 
(PREVAILING EDITION).  THIS CODE SHALL GOVERN EXCEPT WHERE OTHER APPLICABLE CODES 
OR CONTRACT PROVISIONS ARE MORE RESTRICTIVE.

D 2 LIVE LOADS
1. WWTP HATCHES AND TOP SLABS   .............................................................................. 300 PSF
2. ELECTRICAL ROOMS  ........................................................................................................ 300 PSF
3. PROCESS AND EQUIPMENT AREAS.............................................................................. 250 PSF
4. STAIRS, LANDINGS AND WALKWAYS ........................................................................... 100 PSF
5. BUILDING LOBBIES  ......................................................................................................... 100 PSF
6. BUILDING CORRIDORS  .................................................................................................. 100 PSF
7. BUILDING OFFICES  ......................................................................................................... 100 PSF
8. BUILDING ROOF LIVE LOAD  .......................................................................................... 20 PSF
9. ROADSIDE HATCHES ...................................................................................................... HS-20

D 3 RISK CATEGORY OF BUILDING ................................................................................................... IV

D 4 WIND
ULTIMATE WIND SPEED  ........................................................................................................ 164 MPH
EXPOSURE CATEGORY ......................................................................................................... C 
TOPOGRAPHIC FACTOR ........................................................................................................ KZT = 1.0
FACILITY IS IN A WIND-BORNE DEBRIS REGION

DESIGN CRITERIA

F 1 DESIGN BASIS
FOUNDATION DESIGN FOR VARIOUS STRUCTURES SHALL BE BASED ON GEOTECHNICAL 
INVESTIGATION CONDUCTED BY DESIGN-BUILDER DURING DETAILED DESIGN PHASE. THE 
GEOTECHNICAL REPORT BY H2R (PROJECT NO. 220412.080) IS PRELIMINARY IN NATURE AND 
FOR DESIGN CRITERIA PACKAGE ONLY. 

F 2 DIFFERING CONDITIONS
FOUNDATION CONDITIONS NOTED DURING CONSTRUCTION WHICH DIFFER FROM THOSE 
INDICATED IN THE REPORT SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE 
OWNER/ ENGINEER.  DESIGN BUILDER IS RESPONSIBLE FOR REPLACING WORK CONDUCTED 
AFTER SUCH NOTIFICATION BUT BEFORE CONSTRUCTION MANAGER PROVIDES ADDITIONAL 
DIRECTIONS.

F 3 EXCAVATION, DE-WATERING & SAFETY
DESIGN BUILDER SHALL PROVIDE FOR ALL DE-WATERING OF EXCAVATIONS, AND DESIGN / 
PROVIDE ALL CRIBBING, SHORING AND BRACING REQUIRED FOR SAFETY AND TO ALLOW 
CONSTRUCTION OF THE WORK PRESENTED HEREIN.

F4 STRUCTURAL BACKFILL
UNLESS NOTED OTHERWISE, STRUCTURAL BACKFILL SHALL BE PLACED IN UNIFORM LAYERS 
AND SHALL BE BROUGHT UP UNIFORMLY AROUND THE STRUCTURE. ADDITIONALLY, 
BACKFILL SHALL BE BROUGHT UP UNIFORMLY ON BOTH SIDES OF FOUNDATION WALLS. SEE 
SPECIFICATION FOR ADDITIONAL INFORMATION.

FOUNDATION

C 1 APPLICABLE CODES
CONCRETE CONSTRUCTION SHALL CONFORM TO ACI 301-16 "SPECIFICATIONS FOR 
STRUCTURAL CONCRETE", AND THE FOLLOWING CODES:

ACI 318 "BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE"
ACI 350 (FOR LIQUID CONTAINING STRUCTURES)- "CODE REQUIREMENTS FOR
ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES" 

C 2 REINFORCING STEEL DETAILS
ALL DETAILING, FABRICATION AND ERECTION OF REINFORCING BARS, UNLESS OTHERWISE 
NOTED, SHALL BE IN ACCORDANCE WITH ACI DETAILING MANUAL (ACI SP-66), LATEST EDITION.

C 3 DESIGN STRENGTH
1. STRUCTURAL CAST-IN-PLACE CONCRETE 

EXCEPT AS NOTED IN ITEMS 2 AND 3 BELOW ............................................... f'c = 4,500 PSI
2. MASS CONCRETE

(SEE SPECIFICATION 03 70 00) ......................................................................... f'c = 4,500 PSI
3. CONCRETE FOR PRECAST CONCRETE ELEMENTS ..................................... f'c = 5,000 PSI
4. REINFORCED STEEL .......................................................................................... ASTM A615 

GRADE 60 DEFORMED 
BARS UNLESS 
OTHERWISE NOTED

C 4 CONCRETE COVER
CONCRETE COVER FOR REINFORCING BARS SHALL CONFORM TO ACI AND AS FOLLOWS WITH 
MINIMUM COVER OF ONE BAR DIAMETER, UNLESS OTHERWISE NOTED IN DRAWINGS:
1. CONCRETE CAST AGAINST EARTH ......................................................................... 3"
2. CONCRETE EXPOSED TO WASTEWATER .............................................................. 2"
3. CONCRETE EXPOSED TO EARTH,

CHEMICALS, OR WEATHER ....................................................................................... 2"
4. CONCRETE NOT EXPOSED TO EARTH,

WASTEWATER, CHEMICALS OR WEATHER ............................................................ 1-1/2"

C 5 BAR DEVELOPMENT AND LAP SPLICE LENGTH
PER REQUIREMENTS OF ACI 318.

C 6 WELDING REINFORCING BARS
ALL REINFORCING TO BE WELDED SHALL CONFORM TO ASTM A706. REBAR WELDING SHALL BE 
IN ACCORDANCE WITH AWS D1.4.

C 7 STANDARD HOOKS
BARS ENDING IN RIGHT ANGLE BENDS OR HOOKS SHALL CONFORM TO THE REQUIREMENTS OF 
ACI 318-14.  PROVIDE STANDARD HOOK IN BARS WHICH TERMINATE AT WALL OR SLAB 
INTERSECTIONS THAT PROVIDE LESS THAN THE SPECIFIED DEVELOPMENT LENGTH.

C 8 CHAMFERS
EXCEPT AS OTHERWISE REQUIRED, EXPOSED CONCRETE CORNERS AND EDGES SHALL HAVE 
3/4" CHAMFERS.  RE-ENTRANT CORNERS SHALL NOT HAVE FILLETS.

C 9  ANCHOR BOLTS
CAST-IN-PLACE AND POST-INSTALLED ANCHORS SHALL BE TYPE 316 STAINLESS STEEL UNLESS 
NOTED OTHERWISE. SEE SPECIFICATION 05 05 20.

C 10 COMPATIBLE FINISHES
CURING COMPOUNDS AND OTHER SURFACE TREATMENTS, CONCRETE ADMIXTURES AND SUB-
SLAB DRAINAGE SHALL BE REVIEWED BY CONTRACTOR AND CERTIFIED COMPATIBLE WITH 
FINISHES TO BE APPLIED LATER IN THE CONSTRUCTION SEQUENCE.

CONCRETE

GR 1 EQUIPMENT GROUTING
SEE MECHANICAL SPECIFICATIONS AND SPECIFICATION SECTION 03 60 00, GROUT.

GR 2 EPOXY ADHESIVE GROUT AT ANCHORS INTO CONCRETE: 
HILTI HIT-RE 500-V3 EPOXY ADHESIVE ANCHOR SYSTEM BY HILTI INC. OR EQUAL APPROVED 
BY ENGINEER OF RECORD. INSTALLERS OF HORIZONTAL OR UPWARDLY INCLINED 
ADHESIVE ANCHORS SHALL BE CERTIFIED IN  ACCORDANCE WITH THE ACI / CRSI ADHESIVE 
ANCHOR INSTALLER CERTIFICATION PROGRAM.

GROUT

PC 1 STANDARD AND QUALITY CONTROL
1. THE PRECAST ROOF MANUFACTURER SHALL DESIGN AND PROVIDE DRAWINGS AND 

CALCULATIONS SIGNED AND SEALED BY A REGISTERED PROFESSIONAL ENGINEER IN THE STATE 
OF FLORIDA FOR APPROVAL. REFER TO THIS DRAWING AND SPECIFICATION SECTION 03 41 33 FOR 
ADDITIONAL INFO.

2. PRECAST ROOF MANUFACTURER SHALL COORDINATE AND VERIFY ALL OPENINGS IN PRECAST 
ROOF WITH ARCHITECTURAL AND HVAC DRAWINGS AND EQUIPMENT VENDOR'S SHOP DRAWINGS.

3. MINIMUM DESIGN LOADS FOR PRECAST ROOF SHALL BE AS SHOWN ON THESE DRAWINGS. 
DESIGN OF THE ROOF FOR COMBINATIONS OF THESE LOADS SHALL BE THE RESPONSIBILITY OF 
THE PRECAST ROOF MANUFACTURER.

4. ALL ITEMS EMBEDDED IN PRECAST ROOF SHALL BE GALVANIZED AND SUPPLIED BY THE PRECAST 
ROOF MANUFACTURER.

5. ALL PRECAST ITEMS AND CONNECTIONS NOT SPECIFICALLY DETAILED SHALL BE PROVIDED BY 
THE PRECAST ROOF MANUFACTURER.

PC 2 MATERIAL STRENGTHS
1. PRECAST CONCRETE................................................. f'c = 5,000 PSI
2. PRESTRESS STANDS.................................................. 7-WIRE STRAND fpu = 270 KSI

PRESTRESSING WIRE fpu > 235 KSI
3. MILD REINFORCING STEEL ........................................ ASTM A615, GRADE 60

DEFORMED BARS UNLESS OTHERWISE NOTED

PC 3 DESIGN LOADING AND STRESSES
CONFORM TO DESIGN LOADS AND CODES INDICATED ON THE STRUCTURAL DRAWINGS.  IN ADDITION, 
MANUFACTURER SHALL PROVIDE FOR LIFTING, TRANSPORTING, AND ERECTION STRESSES AND 
FORCES. MAXIMUM TENSILE STRESS AT TRANSFER SHALL NOT EXCEED 150 PSI.

PC 4 CAMBER AND SERVICE LOAD TENSION
1. PROVIDE SUFFICIENT CAMBER TO OFFSET ALL DEAD LOADS.
2. FOR UNITS ABOVE MOIST ENVIRONMENTS, PROVIDE 100 PSI MINIMUM SERVICE DEAD PLUS LIVE 

LOAD.
3. ABOVE DRY ENVIRONMENTS, LIMIT SERVICE DEAD PLUS LIVE LOAD TENSION TO 300 PSI.
4. SERVICE LOAD CONDITIONS INCLUDE EFFECTS OF PRESTRESS LOSSES, TOPPING SLAB, IF ANY, 

AND CONSTRUCTION INDUCED STRESSES WHETHER SHORED OR NOT.

PC 5 TOPPING SLAB AND CLOSURE GROUT
WHERE A TOPPING SLAB IS INDICATED, PROVIDE A ROUGH , RAKED SURFACE FREE OF MATERIALS 
WHICH WOULD INHIBIT BOND. CLOSURE GROUTING SHALL UTILIZE NON-SHRINK, CEMENTITIOUS 
GROUT UNLESS OTHERWISE NOTED.

PC 6 FIELD MODIFICATIONS
PRECAST UNITS, THEIR BEARING AND OTHER CONNECTIONS MAY NOT BE ALTERED IN THE FIELD OR 
DEVIATE FROM REVIEWED SHOP DRAWINGS WITHOUT THE WRITTEN ACCEPTANCE OF THE ENGINEER 
OF RECORD.

PRECAST CONCRETE

STRUCTURAL
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1. SYMBOLS AND ABBREVIATION DRAWINGS ARE GENERAL IN NATURE.  SOME

SYMBOLS SHOWN HEREON MAY NOT BE USED ON THE CONTRACT DRAWINGS.

2. SYMBOLS ARE ARRANGED ON SPECIFIC DRAWINGS AND IN CATEGORIES FOR

CONVENIENCE ONLY; SYMBOLS MAY BE USED ON ANY OF THE CONTRACT

DRAWINGS.

3. IDENTIFICATIONS (ID), SIZES, RATINGS, LOCATIONS AND SIMILAR INFORMATION

SHOWN ASSOCIATED WITH SYMBOLS ARE OPTIONAL; EXAMPLES OF SUCH

INFORMATION ARE SHOWN WITH SOME SYMBOLS FOR CLARITY.

EXPLOSION PROOF, CLASS 1,  DEAD FRONT,

45° ANGLE, TWO GANG

EQUIPMENT DESIGNATION  (REFER TO GENERAL

SYMBOLS FOR SPECIFIC SYMBOL USE)

SS

FIXTURE TYPE. TYPE APPLIES TO ALL

FIXTURES OF THE SAME SHAPE WITHIN

A ROOM OR AREA.

NUMBER OF FIXTURES (SHOWN ONLY

WHEN REQUIRED FOR CLARITY)

LIGHTING FIXTURE SHAPES AND SCALE ARE REPRESENTED

WHERE POSSIBLE.  THE EXAMPLES SHOWN BELOW ARE

TYPICAL APPLICATIONS

MOUNTING HEIGHT, FLOOR TO BOTTOM OF

FIXTURE UON.

AHAP= AS HIGH AS POSSIBLE.

AD= ABOVE DOOR.

WALL-MOUNTED DISTRIBUTION ASSEMBLY,

SUCH AS PANELBOARD, MOTOR STARTER

PANEL, OR TERMINAL CABINET

RECEPTACLES:

3a

CIRCUIT IDENTIFIER: WHEN SHOWN ADJACENT

TO FIXTURE IDENTIFIES CIRCUIT NUMBER AND

SWITCH. EXAMPLE: CIRCUIT 3, CONTROLLED BY

SWITCH a

HOME RUN EXPOSED - SEE PANELBOARD,

SWITCHBOARD, OR MCC SCHEDULE FOR

CIRCUIT INFORMATION

FLOOR-STANDING DISTRIBUTION ASSEMBLY,

SUCH AS A SWITCHBOARD, TRANSFORMER, OR

MOTOR CONTROL CENTER

PBD-1900-1,3,5

EXAMPLE: HOME TO PANELBOARD PBD-1900,

CIRCUITS 1, 3, AND 5

HOME RUN CONCEALED - SEE PANELBOARD,

SWITCHBOARD, OR MCC SCHEDULE FOR

CIRCUIT INFORMATION.

EXAMPLE: HOME TO PANELBOARD PBD-1900,

CIRCUITS 1, 3, AND 5

APPROXIMATE SHAPE AND SCALE REPRESENTED WHERE

POSSIBLE.  HOWEVER, EXACT SIZE AND NUMBER OF

SECTIONS IS ESTIMATED

SWITCHES:

JUNCTION BOX.  OPTIONAL

IDENTIFIER

TERMINAL BOX.  OPTIONAL IDENTIFIER

PBD-1900-1,3,5

CTS - 24VDC OR LESS

CABLE TRAY MODIFIERS:

CTC - 120V CONTROL CONDUCTORS

CTP - 600V POWER CONDUCTORS

D - DATA

C - CONTROL

S - SIGNAL

MODIFIERS FOR RACEWAY TYPE:

F - FIBER OPTIC

P - POWER

H - POWER (ABOVE 600V)

PC - POWER AND CONTROL

WHEN TWO TRAY MODIFIERS IDENTIFY A

SINGLE TRAY, THE CONTRACTOR MAY USE

DIVIDER OR INSTALL SEPARATE TRAYS

(CTC/CTS)

RACEWAY CONCEALED

MOTOR STARTER, INDIVIDUAL.  NOT

LOCATED IN AN MCC OR SIMILAR GROUP

ASSEMBLY

COMBINATION MOTOR STARTER.  NOT

LOCATED IN AN MCC OR SIMILAR GROUP

ASSEMBLY

UNLESS OTHERWISE NOTED, TELEPHONE OUTLETS SHALL BE

MOUNTED AT SAME HEIGHT AS THE RECEPTACLES.

CONTROL PANEL, VFD, RVSS, APPROXIMATE SHAPE

AND SCALE.

X XXXXXXX -A

CABLE #4/0 AND LARGER SHALL NOT BE

STACKED VERTICALLY

DUCT BANK IDENTIFIER

(OPTIONAL)

DUCT BANK, CONCRETE ENCASED

OVERHEAD POWER LINE

SUSPENDED PENDANT MOUNTED

FIXTURE

SURFACE MOUNTED FIXTURE

LIGHTING FIXTURES IDENTIFIED WITH AN

'NS' SHALL FROM NON-SWITCHED POWER

SOURCE, APPLIES TO ANY FIXTURE TYPE

480V RECEPTACLE

GROUND CONNECTION TO STRUCTURAL

REINFORCEMENT

HAZARDOUS AREA CLASSIFICATION

HAZARDOUS AREA CLASSIFICATION

SECURITY CAMERA

ELECTRONIC CARD SWIPE

MOTOR

LOCAL CONTROL STATION

SURFACE ON CEILING

WALL MOUNTED

WITH DIRECTIONAL ARROWS

MANHOLE (MH), HANDHOLE (HH),

PULLBOX (PB)

DUCTBANK, REINFORCED

CONCRETE ENCASED

CONTROL: PHOTOCELL, SWITCH,

CONTACTOR

EXIT LIGHTS:

O  = OCCUPANCY SWITCH

LIGHTNING ROD/AIR TERMINAL

TELEPHONE & COMMUNICATION SYSTEMS

FOR CIRCUIT P101: THREE NO. 2/0

CONDUCTORS, ONE NO. 6 AWG GROUND

WIRE IN A 2" CONDUIT

EXAMPLE 1:

P101-1: 3 #2/0, #6G, 2"C

EXAMPLE 2:

SES-2: 2[3 #1/0, #6G, 1 1/2"C]

EXAMPLE 3:

C111: 2-1 PR #16S, 1"C

X - SPARE

RACEWAYS DISTRIBUTION EQUIPMENT LIGHTING CONTINUED GROUNDING

LIGHTING WIRING DEVICES MOTORS AND EQUIPMENT

AREA CLASSIFICATION

CIRCUIT IDENTIFICATION

GENERAL NOTES:

HH23

J

JB1900

T

TB-1301

P 05P1100

DB 05P1100

DB

CDB

RC RC

OH

DUCT BANK, DIRECT

BURIED

CONDUIT

CAPPED

RACEWAY TURNED

DOWN

RACEWAY TURNED TOWARD

THE VIEWER

RACEWAY EXPOSED

RACEWAY IDENTIFIER

CABLE TRAY WITH COVER MODIFIER,

AS ABOVE

L = POLE R = RECESSED

G = GROUND S = SURFACE

P = PENDANT W = WALL

MOUNTING:

FIXTURE

IDENTIFIER:

XX

2/40

5 R

PC 8'-6"

NUMBER OF LAMPS/LAMP WATTAGE, OR

TOTAL FIXTURE WATTAGE

RECESSED LIGHTING FIXTURE

LIGHTING FIXTURE WITH EMERGENCY

FUNCTION (BATTERY OR CENTRAL

INVERTER)

LIGHT FIXTURE

WALL MOUNTED

FIXTURE

DIRECTIONAL

LIGHT

POLE MOUNTED AREA LIGHT

EMERGENCY LIGHTING

UNIT SELF CONTAINED

NS

PHOTO CELL

OCCUPANCY SENSOR

PC

OS

UNLESS OTHERWISE NOTED, ALL SWITCHES ARE

WALL MOUNTED

TOGGLE SWITCH, SINGLE

POLE

GANGED SWITCHES IN COMMON

BOX WITH COMMON WALL PLATE

SUPERSCRIPT INDICATES

CIRCUIT CONTROLLED: a, b, c,

ETC.  MAY BE COMBINED WITH

CIRCUIT NUMBER. EXAMPLE: 1a,

4b, ETC

SUBSCRIPT MODIFIER INDICATES:

2 = DOUBLE POLE

3 = THREE WAY

4 = FOUR WAY

K = KEY OPERATED

MC =  MOMENTARY CONTACT,

THREE POSITION

MS = MANUAL (MOTOR) STARTER OR

SWITCH WITH OVERLOADS

R = RHEOSTAT (DIMMER, SPEED CONTROL)

DIMMER
D

DUPLEX RECEPTACLE

RECEPTACLE MODIFIERS:

WP = WEATHER PROOF

GFI = GROUND FAULT CIRCUIT 

INTERRUPTER

RECESSED FLOOR RECEPTACLE -

ANY RECEPTACLE INSIDE A

SQUARE

SURFACE FLOOR RECEPTACLE -

ANY RECEPTACLE INSIDE A

TRIANGLE

GANGED RECEPTACLES--IN

COMMON BOX, WITH COMMON

WALL PLATE

RECEPTACLE, CLOCK

HANGER

RECEPTACLE, DUPLEX ON

EMERGENCY

WP

HAZARDOUS AREA; EXPLOSION PROOF

C

GROUND ROD

GROUND ROD WITH GROUND WELL

GROUND CONNECTION, SEE SPECIFICATION 26 05 06.

GROUNDING CONDUCTOR

GROUND CONNECTION

G

FIELD INSTRUMENT

WATER HEATER

THERMOSTAT

HEATER

SOLENOID VALVE

DISCONNECT SWITCH, FUSED

EXAMPLE: 100 AMP, 2P, 80 AMP

FUSES

DISCONNECT SWITCH,

NON-FUSED EXAMPLE: 60 AMP

60

100/3/80

M

SV

H

T

WH

C1-D1

C1-D2

RATE-OF-RISE DETECTOR

SMOKE DETECTOR

STROBE LIGHT (BLUE

SHOWN)

AUDIBLE HORN

SPEAKER

OUTLET, DATA

COMMUNICATION

BELL

A = ATTENDANT'S 

 CONSOLE

F = FUTURE INSTRUMENT

J = JACK, PLUG-IN TYPE

W = WALL INSTRUMENT

OPTIONAL MODIFIERS:

EXTERNAL LINE OR PLANT

PHONE SYSTEM OUTLET

B

H

D

A

CS

SD

R

SUFFIX

EQUIPMENT

NUMBER

MODIFIER

NOTE:

MODIFIERS FOR CABLE TYPE INCLUDE:

H - POWER (ABOVE 600V)

P - POWER

C - CONTROL

S - SIGNAL

D - DATA

F - FIBER OPTIC

PC - POWER AND CONTROL

X - SPARE

SUFFIX:

A - LETTER TO CREATE UNIQUE ID

FOR SES-2:  TWO PARALLEL RUNS OF

THREE NO. 1/0 CONDUCTORS, ONE NO. 6

AWG GROUND IN 1 1/2" CONDUIT

FOR CONTROL CIRCUIT:  TWO SIGNAL

CABLES OF #16 AWG TWISTED SHIELDED

PAIR IN 1" C.

EXAMPLE 4:

VND, 1"C

VENDOR CABLE, 1"C (CONDUIT BY

CONTRACTOR) TYP

EQUIPMENT DESIGNATION  (REFER TO GENERAL

SYMBOLS FOR SPECIFIC SYMBOL USE)

EQUIPMENT DESIGNATION  (REFER TO GENERAL

SYMBOLS FOR SPECIFIC SYMBOL USE)

LIGHT FIXTURE PENDANT MOUNT

LIGHT FIXTURE PENDANT MOUNT WITH

EMERGENCY FUNCTION

LIGHT FIXTURE RECESSED CAN TYPE

LIGHT FIXTURE RECESSED CAN TYPE WITH

EMERGENCY FUNCTION

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

S

S

3

a
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CLOSED

AIR BREAK CONTACTOR, FVNR UON. NEMA

SIZE 1 INDICATED

FVR = FULL VOLTAGE, REVERSING

STARTER

2S2W = TWO SPEED, TWO WINDING

STARTER

FVR1

CONTROL DIAGRAM SYMBOLS ONE LINE DIAGRAM SYMBOLS

CONDUCTORS CONNECTED

CONDUCTORS NOT CONNECTED

TERMINAL POINT FOR EXTERNAL

CONNECTIONS

EXISTING EQUIPMENT (SCREENED)

L

X1

LENS COLOR: (L = LENS COLOR)

A = AMBER

B= BLUE

G= GREEN

R= RED

W= WHITE

PUSH TO TEST.  TEST VOLTAGE

TERMINAL SHOWN

L DIRECT CONNECTION

PUSHBUTTONS

PUSHBUTTON, MOMENTARY

CONTACT, NORMALLY OPEN

PUSHBUTTON, MOMENTARY

CONTACT, NORMALLY CLOSED

PUSHBUTTON WITH

MUSHROOM HEAD,

EMERGENCY STOP

HS-XXXX

HS-XXXX

HS-XXXX

2 POSITION MAINTAINED

CONTACT X = CONTACTS

CLOSED

O = CONTACTS OPEN

2 POSITION SPRING

RETURNED TO RIGHT

O = CONTACTS OPENED

X =  CONTACTS CLOSED

3 POSITION MAINTAINED

CONTACT X = CONTACTS

CLOSED

O = CONTACTS OPENED

XO

21

HS-XXXXX

XO

OX

21

HS-XXXXX

OX

OXO

21

HS-XXXXX

3

OPERATING COIL FUNCTIONS:

L = LATCH

U = UNLATCH

TR = TIMER RELAY

LR = LATCH RELAY

OVERLOAD RELAY

OUTPUT CONTACTS. LINE NUMBER OF RELAY COIL

SHOWN (OPTIONAL)

OL

CR1

LINE 30

CR2

LINE 30

CR

1

FUNCTION

OPERATION COIL:

CR = CONTROL RELAY

U

L

8

LR

MECHANICALLY LATCHED RELAY WITH UNLATCHED

COIL

SPEED

TEMPERATURE

FORCE OR

TORQUE

POSITION

(LIMIT)

FLOW

LEVEL

PRESSURE

NORMALLY

OPEN

NORMALLY INITIATING

VARIABLE

SS

SS

ZS

FS

LS

PS

WS

TS

ZS

FS

LS

PS

WS

TS

LINE 50

TR3

LINE 50

TR3

NORMALLY

OPEN

NORMALLY

CLOSED

OR OR

DELAY ON COIL

ENERGIZATION

(ON DELAY)

NORMALLY

OPEN

NORMALLY

CLOSED

OR OR

DELAY ON COIL

DE-ENERGIZATION

(ON DELAY)

TR3

LINE 50

TR3

LINE 50

OPERATING COIL

TR

1

SEC / MIN

FUNCTION:

ON OR OFF DELAY

RANGE: SEC / MIN

SET: SEC / MIN

TR3

TC

TR3

TC

TR3

TO

TR3

TO

LINE = ID OF LINE OR RUNG NUMBER

(LINE OR RUNG NUMBER 50 SHOWN)

ID

SIZE X

MAIN CONTACTS:

MAIN CONTACTS AIR BREAK, NEMA SIZE

OPTIONAL

MODIFIERS:

FVR = FULL VOLTAGE REVERSING

RVS = REDUCED VOLTAGE STARTER

RVSS = REDUCED VOLTAGE SOLID STATE

STARTER

RVAT = REDUCED VOLTAGE

AUTOTRANSFORMER STARTER

2S2W = TWO SPEED, TWO WINDING

STARTER

OPERATING COIL:

C = CONTACTOR, LIGHTING, OR GENERAL USE

F = FAST OR FORWARD

M = MAIN OR LINE

1M = FIRST MAIN OR WYE

2M = SECOND MAIN OR DELTA

R = RUN OR REVERSE

S = SLOW OR START

IC = ISOLATION CONTROL

ID

SIZE 1

M

VACUUM CONTACTOR, NEMA SIZE OPTIONAL

GENERAL INPUT SWITCHES MISCELLANEOUS

INDICATING LIGHTS

TIMING RELAYS

SELECTOR SWITCHES

CONTACTORS

CONTROL RELAYS

FUSE WITH BLOWN FUSE INDICATOR

480 VAC

250VA

250/5

3

CONTROL TRANSFORMER

PRIMARY AND SECONDARY

SIZE AS SHOWN OR AS SPECIFIED

CURRENT TRANSFORMER

PRIMARY/SECONDARY TURNS RATIO SHOWN

(OPTIONAL)

XX

GROUND CONNECTION

RESISTOR

RECTIFIER

RESRES

250 OHM

SURGE OR ARC SUPPRESSION

INCOMING LINE POWER SUPPLY

PLC I/O POINTS

DI = DIGITAL INPUT

DO = DIGITAL OUTPUT

AI = ANALOG INPUT

AO = ANALOG OUTPUT

DO

SOLENOID VALVE:

DEVICE ID 'CV-1000' SHOWN

POTENTIOMETER

H

 METER W/ ALPHA IDENTIFIER:

A = AMMETER

H = ELAPSED TIME

V = VOLTMETER

BATTERY

DC TERMINAL BLOCK

AC TERMINAL BLOCK

LOCATED IN FIELD

SHIELDED CABLE

CABLE ID

CV-1000
CV-1000

FUSE WITH SIZE AND OPTIONAL

IDENTIFICATION

FU 30, 30A

FU 30

30A

CAPACITOR

55 KVAR

CONNECTOR

DRAWOUT MECHANISM

BUS DUCT

POWER CIRCUIT BREAKER (AIR, OIL, OR GAS)

FRAME AND TRIP SETTING AND OPTIONAL I.D. SHOWN

52

TRIP

FRAME

CIRCUIT BREAKER W/ ADJUSTABLE ELECTRONIC TRIP

OVER BREAKER FRAME SIZE.

SOLID STATE TRIP FEATURES SHOWN:

L = LONG DELAY

S = SHORT DELAY

I = INSTANTANEOUS

G = GROUND FAULT

CIRCUIT BREAKER (DIFFERING ORIENTATION)

MCP = MOTOR CIRCUIT PROTECTOR

3P = 3 POLE THERMAL MAGNETIC TRIP

FUSED SWITCH:

FUSE RATING AND POLES SHOWN

MODIFIERS:

CLF = CURRENT LIMITING FUSE

DE = DUAL ELEMENT

F = CLASS 'F'

E = E RATED

FUSE:

5A CLASS 'F' SHOWN

FU 30

5A

CLF

30A

3P

POWER TRANSFER SWITCH:

DESIGNATION, AMP RATING, AND CONFIGURATION

SHOWN

ATS = AUTOMATIC TRANSFER SWITCH

MTS = MANUAL TRANSFER SWITCH

SUSE = SUITABLE FOR USE AS SERVICE

ENTRANCE

ATS#

100A, 3P

METERING (ANSI / IEEE FUNCTIONS SPECIFIED)

POWER MONITOR (PM)

POWER QUALITY MONITOR (HARMONIC ANALYSIS) (PQM)

MOTOR MONITOR AND PROTECTION RELAY (MPR)

FEEDER PROTECTION RELAY (FPR)

PACKAGED EQUIPMENT OR NON-MOTOR LOAD.

KVA, KW, AMPS, AS NOTED.

VARIABLE FREQUENCY DRIVE (VFD)

NORMAL DUTY UON

HP IS INDICATED IF DIFFERENT THAN DRIVEN LOAD

HP

##AMPS = RATED CONTINUOUS AMPS

REDUCED VOLTAGE SOLID STATE STARTER

SURGE PROTECTION DEVICE

ANSI C37.2 DEVICE & QUANTITIES SHOWN

5 KVA

XX HP

###

AMPS

RVSS

SPD

64

N

3

VFD

OR

AT

AF

100

100

3P

LSIG

AT

AF

100

100

3P

LSIG

AMPS MCP

3P

MCP

POTHEAD

STRESS CONE

GENERATOR WITH WINDING CONFIGURATION

VOLTAGE, POWER, FREQUENCY SHOWN.

POWER FACTOR OPTIONAL

MOTOR, HORSE POWER SHOWN

GG

600kW 480V

60 Hz 3P, 4W

500

55 KVAR

POWER FACTOR CORRECTIONS CAPACITOR

KVAR RATING SHOWN

PORTABLE CABLE

CABLE BUS

BUS CONDUCTOR

CABLE CONDUCTOR

SURGE ARRESTOR

LIGHTNING ARRESTOR

TEST DEVICE

208/120V

480 VAC

30KVA

5% Z

POWER TRANSFORMER, VOLTAGES, SIZE, AND

IMPEDANCE SHOWN

1.5 KVA 480 VAC

2.5% Z 480 VAC

ISOLATION TRANSFORMER, VOLTAGES, SIZE,

AND IMPEDANCE SHOWN

CURRENT TRANSFORMER, CT QUANTITY AND

250:5 TURNS RATIO SHOWN

250/5

3

DISCONNECT OR ISOLATING SWITCH

200 AMP SHOWN

480VAC - 120VAC

3

POTENTIAL TRANSFORMER, PT QUANTITY

SHOWN (3) AND VOLTAGES SHOWN

WINDING CONFIGURATIONS:

DELTA

WYE (GROUNDED)

KIRK KEY INTERLOCK

NEUTRAL GROUNDING

RESISTOR. AMPS/TIME RATING

SHOWN

GDR

50 AMP /

30 SEC

K

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

200A
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ABBREVIATIONS

1. THE ELECTRICAL DRAWINGS USE THE ONE LINE DIAGRAMS AND RISER DIAGRAMS AND PANEL SCHEDULES IN

CONJUNCTION WITH SHOWING THE LOCATION OF THE ELECTRICAL/INSTRUMENTATION SOURCES AND LOADS/DEVICES

SHOWN ON THE PLAN DRAWINGS TO DEPICT THE WORK. THE CONTRACTOR SHALL USE THESE DOCUMENTS TO

DETERMINE AND PROVIDE THE NECESSARY RACEWAY AND WIRING SYSTEM FOR EACH CIRCUIT.  ALL INDOOR RACEWAY

SHALL BE RUN IMBEDDED AND ROUTED BY THE CONTRACTOR, UNLESS OTHERWISE NOTED.  THE TYPE OF RACEWAY AND

WIRE USED SHALL BE AS SPECIFIED.

2. IF EQUIPMENT SUPPLIED BY MANUFACTURER HAS A LARGER LOAD THAN INDICATED ON THE SINGLE LINE DIAGRAM, THE

DESIGN BUILDER SHALL BE NOTIFIED.  THE CABLE, CONDUIT AND ELECTRICAL EQUIPMENT SHALL BE SIZED AS REQUIRED,

TO ACCOMMODATE THE HIGHER VALUE.

3. IN AREAS WHERE THERE ARE OVERHEAD BRIDGE CRANES, HOISTS, ETC., OR WHERE EQUIPMENT IS LIFTED AND MOVED

FOR MAINTENANCE OR REPLACEMENT, NO CONDUITS SHALL BE RUN OVERHEAD THAT WILL INTERFERE WITH THE

OPERATION OF THE EQUIPMENT OR ACCESS TO EQUIPMENT.

4. THE LOCATION OF THE CONTROL STATIONS SHOWN ON THE PLAN DRAWINGS ARE DIAGRAMMATIC ONLY.  THE ACTUAL

LOCATION SHALL BE COORDINATED IN THE FIELD WITH THE DESIGN BUILDER AND ADJACENT EQUIPMENT SUCH AS PIPING,

PROCESS EQUIPMENT, ETC.

5. THE CONTRACTOR SHALL COORDINATE WITH THE STRUCTURAL AND MECHANICAL DRAWINGS FOR CONDUIT STUB UP AND

TERMINATION  LOCATIONS.

6. THIS IS PRELIMINARY DESIGN DRAWINGS.  THE DESIGN BUILDER IS RESPONSIBLE FOR DETAILED DESIGN IN

COORDINATION WITH THE AUTHORITY.
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FP&L (23kV)

TIE

MCC-3A/3B, 800A, 480V

SEE E-00-503
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MAIN MV-SWGR-1A - 25KV - 1200A, BUS A, 500 MVA
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SEE E-00-504
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MEDIUM VOLTAGE 23KV - MV-MSWGR-1A/1B ONE LINE DIAGRAM

SCALE: NTS

GENERAL NOTES:KEY NOTES:

1. 3#

1

0

 (35KV), #6 GND, 5"C.  TYPICAL FOR ALL PRIMARY SIDE OF

TRANSFORMERS.

2. PACKAGE DRY LOAD BANK WITH INTEGRAL STEP-DOWN

TRANSFORMER FOR PAD MOUNTING. LOAD BANK TO RUN IN

LIEU OF FUTURE HIGH SERVICE PUMP STATION.

1. THE MAIN SWITCHGEAR MV-MSWGR-1A/1B ONE LINE DIAGRAM

SHOWN IS SIZED BASED ON A FUTURE HIGH SERVICE PUMP

STATION. DESIGN-BUILDER MAYBE BE ABLE TO REDUCE

SWITCHGEAR SIZE BASED ON EXPANSION LOADS WITHOUT THE

HIGH SERVICE PUMP STATION.

2. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FROM BASIS OF DESIGN.

3. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA



SPD

(FUTURE) SWGR-2A,2000A, 480V, 3-PH, 3W 100KAIC

T
X

-
2
A

S
E

E
 
E

-
0
0
-
5
0
1

350

H
I
G

H
 
S

E
R

V
I
C

E

P
U

M
P

 
1

VFD-1

350

H
I
G

H
 
S

E
R

V
I
C

E

P
U

M
P

 
3

350

H
I
G

H
 
S

E
R

V
I
C

E

P
U

M
P

 
2

350

H
I
G

H
 
S

E
R

V
I
C

E

P
U

M
P

 
4

SPD

(FUTURE) SWGR-2B, 2000A, 480V, 3-PH, 3W 100KAIC

T
X

-
2
B

S
E

E
 
E

-
0
0
-
5
0
1

 
  

TIE (NO)

600 AT

800 AF

LSIG LSIG

2000 AT

2000 AF

LSIG

600 AT

800 AF

600 AT

800 AF

LSIG LSIG

600 AT

800 AF

2000 AT

2000 AF

LSIG

30 KVA 480 PRI-V

120/208 SEC-V

LIGHTING PANEL

LP

100A

120/208V

3-PH

HIGH SERVICE PUMP

BUILDING

POWER PANEL

PP

480V

200A

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

2
 
S

E
T

S
 
-
 
3
#
5
0
0
 
K

C
M

I
L
,

1
/
0
 
G

N
D

,
 
3
"
C

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

4
#
1
,
 
#
6
 
G

N
D

2
"
 
C

LSIG

200 AT

800 AF

2000 AT

2000 AF

PMM PMM

K

K

K

VFD-3 VFD-2
VFD-4

1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6

OF

D

C

B

A

P
a

t
h

:
 
C

:
\
B

C
P

W
\
D

3
0

1
9

8
8

8
 
 
 
 
F

I
L

E
N

A
M

E
:
 
E

-
0

0
-
5

0
2

.
D

W
G

 
 
 
 
P

L
O

T
 
D

A
T

E
:
 
1

0
/
2

/
2

0
2

3
 
3

:
4

0
 
P

M
 
 
 
C

A
D

 
U

S
E

R
:
 
S

T
E

P
H

E
N

 
C

R
E

A
V

A
L

L
E

LINE IS 2 INCHES

A

PEACE RIVER

FACILITY 24 MILLION

GALLON PER DAY

EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE

BROWN AND CALDWELL

THIS DRAWING IS NOT VALID

FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS

THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

ELECTRICAL

ONE-LINE DIAGRAM 2

FUTURE SWGR-2A/2B

HIGH SERVICE PUMP

STATION

E-00-502

 

E-00-502.dwg

159382

GENERAL NOTES:

1. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FROM BASIS OF DESIGN.

2. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

KEY NOTES:

1. VFD RATED CABLES.

1 1 1
1



SPD

MCC-3A, 800A, 480V, 3-PH, 3W 65KAIC

3P 30A

MCP

10

30A

P
A

C
 
S

L
U

R
R

Y

M
I
X

E
R

 
3

3P 20A

MCP

5

P
A

C
 
R

E
C

I
R

C
U

L
A

T
I
O

N

P
U

M
P

 
1

3P 30A

MCP

10

30A

P
A

C
 
S

L
U

R
R

Y

M
I
X

E
R

 
4

3P 20A

MCP

5

P
A

C
 
R

E
C

I
R

C
U

L
A

T
I
O

N

P
U

M
P

 
3

3P 20A

MCP

5

P
A

C
 
R

E
C

I
R

C
U

L
A

T
I
O

N

P
U

M
P

 
2

3P 20A

MCP

5

P
A

C
 
R

E
C

I
R

C
U

L
A

T
I
O

N

P
U

M
P

 
4

3P 40A

MCP

15

60A

P
A

C
 
T

A
N

K

M
I
X

E
R

 
1

3P 40A

MCP

15

60A

P
A

C
 
T

A
N

K

M
I
X

E
R

 
3

3P 40A

MCP

15

60A

P
A

C
 
T

A
N

K

M
I
X

E
R

 
2

3P 40A

MCP

15

60A

P
A

C
 
T

A
N

K

M
I
X

E
R

 
4

3P 20A

MCP

5

P
O

L
Y

M
E

R
 
A

G
I
N

G

M
I
X

E
R

 
1

3P 20A

MCP

5

P
O

L
Y

M
E

R
 
A

G
I
N

G

M
I
X

E
R

 
2

3P 40A

MCP

15

60A

R
A

P
I
D

 
M

I
X

 
1

3P 40A

MCP

15

R
A

P
I
D

 
M

I
X

 
2

3P 20A

MCP

5

P
O

L
Y

M
E

R

M
A

K
E

U
P

 
U

N
I
T

 
1

3P 20A

MCP

3

1
S

T
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
1

3P 20A

MCP

3

1
S

T
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
3

3P 20A

MCP

3

2
N

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
1

3P 20A

MCP

3

2
N

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
3

3P 20A

MCP

3

3
R

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
1

3P 20A

MCP

3

3
R

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
3

3P 20A

MCP

3

1
S

T
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
2

3P 20A

MCP

3

1
S

T
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
4

3P 20A

MCP

3

2
N

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
2

3P 20A

MCP

3

2
N

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
4

3P 20A

MCP

3

3
R

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
2

3P 20A

MCP

3

3
R

D
 
S

T
A

G
E

F
L
O

C
C

U
L
A

T
O

R
 
4

3P 800A

TM

MCC-3B, 800A, 480V, 3-PH, 3W 65KAIC

 
  

T
X

-
3
B

S
E

E
 
E

-
0
0
-
5
0
1

TIE (NO)

1

30A 30A

1 1 2 2 1 1 1 1 1 1 1

30A 30A 30A 30A 30A 30A 30A 30A

2

3P 70A

TM

25

S
E

T
T

L
E

 
S

L
U

D
G

E

T
R

A
N

S
F

E
R

 
P

U
M

P
 
1

VFD

100A

1 1 1

30A 30A 60A30A 30A 30A 30A 30A 30A 30A

2 2 1 1 1 1 1 1 1 1

SPD

3P 70A

TM

25

S
E

T
T

L
E

 
S

L
U

D
G

E

T
R

A
N

S
F

E
R

 
P

U
M

P
 
2

VFD

100A

45 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP

120/208V, 3-PH

200A

ALUM STORAGE

3P 70A

TM

40

A
I
R

 
S

C
O

U
R

B
L
O

W
E

R
 
1

100A

VFD

3P 70A

TM

40

A
I
R

 
S

C
O

U
R

B
L
O

W
E

R
 
2

100A

VFD

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
8
,
 
#
1
0
 
G

N
D

1
"
 
C

3
#
6
,
 
#
8
 
G

N
D

1
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
1
2
,
 
#
1
2
 
G

N
D

3
/
4
"
 
C

3
#
8
,
 
#
1
0
 
G

N
D

1
"
 
C

3
#
6
,
 
#
8
 
G

N
D

1
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
1
0
,
 
#
1
0
 
G

N
D

3
/
4
"
 
C

3
#
6

#
1
0
 
G

N
D

1
"
 
C

4
#
1
/
0
,
 
#
6
 
G

N
D

1
 
1
/
2
"
 
C

37.5 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP

120/240V, 1-PH

150A

3
#
6

#
1
0
 
G

N
D

1
"
 
C

3
#
1
/
0
,
 
#
6
 
G

N
D

2
"
 
C

3P 800A

TM

T
X

-
3
A

S
E

E
 
E

-
0
0
-
5
0
1

800 A

POWER PANEL

PP

480V

200A

3
#
4

#
1
0
 
G

N
D

1
"
 
C

3
#
6

#
1
0
 
G

N
D

1
"
 
C

POWER PANEL

PP

480V

200A

PMM PMM

K

K

K

45 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP

120/208V, 3-PH

200A

FLOC BASINS PLATE

SETTLER BLDG

3
#
6

#
1
0
 
G

N
D

1
"
 
C

4
#
1
/
0
,
 
#
6
 
G

N
D

1
 
1
/
2
"
 
C

37.5 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP

120/240V, 1-PH

150A

3
#
6

#
1
0
 
G

N
D

1
"
 
C

3
#
1
/
0
,
 
#
6
 
G

N
D

2
"
 
C

POWER PANEL

PP

480V

200A

3
#
4

#
1
0
 
G

N
D

1
"
 
C

3
#
6

#
1
0
 
G

N
D

1
"
 
C

POWER PANEL

PP

480V

200A

PAC STORAGE

1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6

OF

D

C

B

A

P
a

t
h

:
 
C

:
\
B

C
P

W
\
D

3
0

1
9

8
8

8
 
 
 
 
F

I
L

E
N

A
M

E
:
 
E

-
0

0
-
5

0
3

.
D

W
G

 
 
 
 
P

L
O

T
 
D

A
T

E
:
 
1

0
/
2

/
2

0
2

3
 
3

:
4

7
 
P

M
 
 
 
C

A
D

 
U

S
E

R
:
 
S

T
E

P
H

E
N

 
C

R
E

A
V

A
L

L
E

LINE IS 2 INCHES

A

PEACE RIVER

FACILITY 24 MILLION

GALLON PER DAY

EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE

BROWN AND CALDWELL

THIS DRAWING IS NOT VALID

FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS

THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

ELECTRICAL

ONE-LINE DIAGRAM

MCC-3A/3B

NORTH ELECTRICAL

BUILDING

E-00-503

E-00-503.dwg

159382

GENERAL NOTES:

1. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FOR BASIS OF DESIGN.

2. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA



SPD

SWBD-4A,1200A, 480V, 3-PH, 3W 65KAIC

3P 1200A

TM

T
X

-
4
A

S
E

E
 
E

-
0
0
-
5
0
1

3P 300A

TM

150

T
R

A
N

S
F

E
R

 
P

U
M

P
 
1

400A

3P 300A

TM

150

400A

T
R

A
N

S
F

E
R

 
P

U
M

P
 
3

3P 1200A

TM

3P 300A

TM

150

T
R

A
N

S
F

E
R

 
P

U
M

P
 
2

400A

3P 300A

TM

150

400A

T
R

A
N

S
F

E
R

 
P

U
M

P
 
4

SPD

SWBD-4B, 1200A, 480V, 3-PH, 3W 65KAIC

 
  

TIE (NO)

30 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP

120/208V, 3-PH

100A

GRANULAR MEDIA

FILTER BLDG

37.5 KVA 480 PRI-V

120/240A, 1-PH

3P 200A

TM

LIGHTING PANEL

LP

120/240V, 1-PH

150A

CHEMICAL BLDG

VFD-3

T
X

-
4
B

S
E

E
 
E

-
0
0
-
5
0
1

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
4
/
0
,
 
#
6
 
G

N
D

2
"
 
C

4
#
1
,
 
#
6
 
G

N
D

2
"
 
C

3
#
4
/
0
,
 
#
6
 
G

N
D

2
"
C

3
#
1
/
0
,
 
#
6
 
G

N
D

2
"
 
C

30 KVA 480 PRI-V

120/208 SEC-V

3P 50A

TM

LIGHTING PANEL

LP

120/208V, 3-PH

100A

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

4
#
1
,
 
#
6
 
G

N
D

2
"
 
C

3P 50A

TM

SPARE

1200 A

DISTRIBUTION

PANELBOARD

480V, 3-PH

200A

DISTRIBUTION

PANELBOARD

480V, 3-PH

200A

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

K K

K

PMM PMM

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

3
#
3
5
0
K

C
M

I
L
,
 
#
4
 
G

N
D

,

3
"
C

1 1 1 1

VFD-1 VFD-2 VFD-4

1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6

OF

D

C

B

A

P
a

t
h

:
 
C

:
\
B

C
P

W
\
D

3
0

1
9

8
8

8
 
 
 
 
F

I
L

E
N

A
M

E
:
 
E

-
0

0
-
5

0
4

.
D

W
G

 
 
 
 
P

L
O

T
 
D

A
T

E
:
 
1

0
/
2

/
2

0
2

3
 
3

:
5

4
 
P

M
 
 
 
C

A
D

 
U

S
E

R
:
 
S

T
E

P
H

E
N

 
C

R
E

A
V

A
L

L
E

LINE IS 2 INCHES

A

PEACE RIVER

FACILITY 24 MILLION

GALLON PER DAY

EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE

BROWN AND CALDWELL

THIS DRAWING IS NOT VALID

FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS

THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

ELECTRICAL

ONE-LINE DIAGRAM

SWBD-4A/4B

SOUTH ELECTRICAL

BUILDING

E-00-504

 

E-00-504.dwg

159382

GENERAL NOTES:

1. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FROM  BASIS OF DESIGN.

2. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

KEY NOTES:

1. VFD RATED CABLES.



SPD

SWBD-1A,1200A, 480V, 3-PH, 3W 65KAIC

3P 1200A

TM

T
X

-
1
C

S
E

E
 
E

-
0
0
-
5
0
1

3P 20A

TM

3P 1200A

TM

SPD

SWBD-1B, 1200A, 480V, 3-PH, 3W 65KAIC

 
  

TIE (NO)

30 KVA 480 PRI-V

120/208 SEC-V

3P 200A

TM

LIGHTING PANEL

LP1

120/208V, 3-PH

100A

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

4
#
1
,
 
#
6
 
G

N
D

2
"
 
C

3P 50A

TM

SPARE

1200 A

POWER PANEL

PP

480/277V

200A

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

37.5 KVA 480 PRI-V

120/240 SEC-V

LIGHTING PANEL

LP2

120/240V, 1-PH

150A

3
#
1
/
0
,
 
#
6
G

N
D

2
"
 
C

3
#
6
,
 
#
1
0
 
G

N
D

1
"
 
C

GENERATOR 1

JACKET WATER

HEATER

3P 20A

TM

BATTERY

CHARGER 1

T
X

-
1
D

S
E

E
 
E

-
0
0
-
5
0
1

AIR HANDLING

UNIT 1

CONDENSING

UNIT 1

3P 50A

TM

3P 100A

TM

3P 20A

TM

GENERATOR 2

JACKET WATER

HEATER

3P 20A

TM

CONDENSING

UNIT 2

3P 50A

TM

3P 100A

TM

BATTERY

CHARGER 2

AIR HANDLING

UNIT 2

3P 50A

TM

SPARE

100A

3
#
2
,
 
#
8
G

N
D

,
 
2
"
C

60A

3
#
8
,
 
#
1
0
G

N
D

,

3
/
4
"
C

30A

3
#
1
2
,
 
#
1
2
G

N
D

,

3
/
4
"
C

30A

3
#
1
2
,
 
#
1
2
G

N
D

,

3
/
4
"
C

100A

3
#
2
,
 
#
8
G

N
D

,
 
2
"
C

60A

3
#
8
,
 
#
1
0
G

N
D

,

3
/
4
"
C

30A

3
#
1
2
,
 
#
1
2
G

N
D

,

3
/
4
"
C

30A

3
#
1
2
,
 
#
1
2
G

N
D

,

3
/
4
"
C

K K

K

1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6

OF

D

C

B

A

P
a

t
h

:
 
C

:
\
B

C
P

W
\
D

3
0

1
9

8
8

8
 
 
 
 
F

I
L

E
N

A
M

E
:
 
E

-
0

0
-
5

0
5

.
D

W
G

 
 
 
 
P

L
O

T
 
D

A
T

E
:
 
1

0
/
2

/
2

0
2

3
 
4

:
4

1
 
P

M
 
 
 
C

A
D

 
U

S
E

R
:
 
S

T
E

P
H

E
N

 
C

R
E

A
V

A
L

L
E

LINE IS 2 INCHES

A

PEACE RIVER

FACILITY 24 MILLION

GALLON PER DAY

EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE

BROWN AND CALDWELL

THIS DRAWING IS NOT VALID

FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS

THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

ELECTRICAL

ONE-LINE DIAGRAM

SWBD-1A/1B

MAIN ELECTRICAL

BUILDING

E-00-505

E-00-505.dwg

159382

GENERAL NOTES:

1. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FROM BASIS OF DESIGN.

2. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

KEY NOTES:

1. PP - 480V LOADS INCLUDING PROCESS AND BUILDING

MECHANICAL EQUIPMENT.

2. LP1 - 120/208V LOADS INCLUDING LIGHTING AND RECEPTACLE

3. LP2 - 120/240V LOADS INCLUDING BUILDING MECHANICAL AND

GENERATOR ASSOCIATED LOADS.

2

3

1

PMMPMM



90-TX-1

23KV TO

430/277 WYE

500 KVA

EXISTING 90-SWBD-1, 600A, 480V, 3-PH, 3W 25KAIC

TVSS

  

 

90-LP-1

90-TX-2

 100A

60A

 100A

70A

 100A

20A

90-AC-1

 100A

100A

90-BDCP-1

3

9
0

-
B

F
P

-
1

1

9
0

-
H

P
-
1

15

9
0

-
B

P
-
1

15

9
0

-
P

-
1

25

9
0

-
P

-
4

 100A

100A

90-BDCP-2

3

9
0

-
B

F
P

-
2

1

9
0

-
H

P
-
2

15

9
0

-
B

P
-
2

15

9
0

-
P

-
2

25

9
0

-
P

-
4

  

 

90-BDCP-3

  

 

 600A

600A

SOLID

STATE

METER

1 7.5 7.5 15 3

G
R

A
V

I
T

Y
 
S

L
U

D
G

E

T
H

I
C

K
N

E
R

 
3

 
M

E
C

H
A

N
I
S

M

G
R

A
V

I
T

Y
 
S

L
U

D
G

E

P
U

M
P

 
1

G
R

A
V

I
T

Y
 
S

L
U

D
G

E

P
U

M
P

 
2

B
E

L
T

 
F

I
L

T
E

R
 
F

E
E

D

P
U

M
P

 
1

B
E

L
T

 
F

I
L

T
E

R

P
R

E
S

S
 
1

EXISTING MAIN 25 KV

SWITCHGEAR

 150AT

150AF

#
1

2
,
 
1

2
 
G

N
D

3
/
4

"
 
C

#
1

2
,
 
1

2
 
G

N
D

3
/
4

"
 
C

#
1

2
,
 
1

2
 
G

N
D

3
/
4

"
 
C

#
1

2
,
 
1

2
 
G

N
D

3
/
4

"
 
C

#
1

0
,
 
1

0
 
G

N
D

3
/
4

"
 
C

1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6

OF

D

C

B

A

P
a

t
h

:
 
C

:
\
B

C
P

W
\
D

3
0

1
9

8
8

8
 
 
 
 
F

I
L

E
N

A
M

E
:
 
E

-
0

0
-
5

0
6

.
D

W
G

 
 
 
 
P

L
O

T
 
D

A
T

E
:
 
1

0
/
2

/
2

0
2

3
 
4

:
2

5
 
P

M
 
 
 
C

A
D

 
U

S
E

R
:
 
S

T
E

P
H

E
N

 
C

R
E

A
V

A
L

L
E

LINE IS 2 INCHES

A

PEACE RIVER

FACILITY 24 MILLION

GALLON PER DAY

EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE

BROWN AND CALDWELL

THIS DRAWING IS NOT VALID

FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS

THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

ELECTRICAL

ONE-LINE DIAGRAM

5 - EXISTING

90-SWBD-1

E-00-506

 

E-00-506.dwg

159382

GENERAL NOTES:

1. THE ONE LINE IS PRELIMINARY AND BASED ON INFORMATION

RECEIVED FROM BASIS OF DESIGN.

2. THE DESIGN BUILDER IS RESPONSIBLE FOR FINAL DESIGN IN

COORDINATION WITH THE AUTHORITY.

3. EXISTING ONE LINE IS BASED ON RECORD DRAWINGS DATED

03/25/11

4. EXISTING 90-SWBD-1 LOCATED IN THE DEWATERING FACILITY.

S. CREAVALLE

F. RIVAS-PLATA

G. NANA

R. ARMSTRONG

G. NANA

KEY NOTES:

1. NEW CIRCUIT BREAKER SHALL BE COMPATIBLE WITH EXISTING

SWITCHBOARD.

1



1

D

DATE

REVISIONS

DESCRIPTION

BC PROJECT NUMBER

FILENAME

SHEET NUMBER

DRAWING NUMBER

AT FULL SIZE

CHECKED:

APPROVED:

DRAWN:

CLIENT PROJECT NUMBER

DESIGNED:

REV

CHECKED:

2 3 4 5 6

C

B

1 2 3 4 5 6
OF

D

C

B

A

Pa
th

: C
:\B

C
PW

\D
30

19
89

0 
   

FI
LE

N
AM

E:
 I-

00
-0

01
.D

W
G

   
 P

LO
T 

D
AT

E:
 9

/1
2/

20
23

 1
0:

58
 A

M
   

C
AD

 U
SE

R
: A

LE
X 

EA
ST

O
N

LINE IS 2 INCHES

A

PEACE RIVER
FACILITY 24 MILLION

GALLON PER DAY
EXPANSION

SARASOTA, FL 34240

6151 LAKE OSPREY DRIVE
BROWN AND CALDWELL

THIS DRAWING IS NOT VALID
FOR CONSTRUCTION

PURPOSES UNLESS IT BEARS
THE SEAL OF A DULY

REGISTERED PROFESSIONAL

PRELIMINARY

159382

I-00-001.DWG

R. GAYLORD

K. COMSTOCK

D. CALHOUN

A. EASTON

A. ALAM

  

I-00-001

LEGEND AND
SYMBOLS 1

INSTRUMENTATION

TEMPORARY PIPING

FUTURE

NEW PRIMARY PROCESS FLOW
NEW SECONDARY PROCESS FLOW

PROCESS LINES

EXISTING PROCESS FLOW, EQUIPMENT, OR SIGNAL PATH (SCREENED)

NEW/EXISTING CONNECTIONS

VENDOR PACKAGE BOUNDARY

PROCESS AND SIGNAL CROSS REFERENCE SYSTEM

PROCESS AREA

NEW UTILITY PROCESS FLOW

WHEN A PROCESS LINE CROSSES FROM DRAWING TO
DRAWING. THE P&ID DRAWING NUMBERS NEED TO BE
REFERENCED. AS AN EXAMPLE; A PROCESS IS PUMPING TO A
TANK ON A SEPARATE P&ID, SEE BELOW

PDIT
1234-1A

VARIABLE
MEASURED OR INITIATING
VARIABLE DESCRIPTION MODIFIER

READOUT OR PASSIVE
FUNCTION MODIFIER

OUTPUT
FUNCTION

A ANALYSIS

B BURNER, COMBUSTION

ALARM

C CONDUCTIVITY CLOSECONTROL
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J POWER SCAN

K TIME, SCHEDULE TIME RATE CONTROL
OF CHANGE STATION

L LEVEL LIGHT LOW

M MOISTURE, HUMIDITY, MOMENTARY MIDDLE, INTERMEDIATE
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IN CATEGORIES FOR CONVENIENCE ONLY; SYMBOLS
MAY BE USED ON ANY OF THE CONTRACT DRAWINGS.

MOTION

DEVIATION

STOP

RUN

P D I T 1 2 3 4 1 A--

INSTRUMENT FUNCTIONAL
IDENTIFICATION PER
TABLE THIS SHEET

UNIQUE LOOP NUMBER
PER INSTRUMENT

(# = OPTIONAL)

# - ALPHABETICAL IDENTIFIER FOR LIKE
INSTRUMENTS IN SAME LOOP

# - NUMERIC IDENTIFIER FOR SIMILAR
INSTRUMENTS IN RELATED PROCESSES
OR LOOP

LOOP IDENTIFIER ON SHEET

AREA CODE TO WHICH LOOP BELONGS

SUCCEEDING LETTERS, - READOUT OR
PASSIVE FUNCTION, OUTPUT FUNCTION,
OR MODIFIER

# MODIFIER WHEN REQUIRED

MEASURED OR INITIATING VARIABLE

C2

IA

SA

ES

PNEUMATIC SIGNAL

INSTRUMENT SUPPLY,
PROCESS TAPS

SOFTWARE OR DATA LINK

MECHANICAL LINK

HYDRAULIC

WATER SUPPLY C1, C2, C3,ETC.

INSTRUMENT QUALITY AIR
SUPPLY

SERVICE AIR SUPPLY

ELECTRIC POWER SUPPLY 120
VAC 60 HZ UNLESS OTHERWISE
NOTED. (e.g. ES-480 VAC)

ELECTRICAL SIGNAL
(ANALOG OR DISCRETE)

FIELDBUS (DEVICENET
OR FOUNDATION)

CAPILLARY TUBE OR
FILLED SYSTEM

ELECTROMAGNETIC OR
SONIC SIGNAL (GUIDED)

ELECTROMAGNETIC OR
SONIC SIGNAL (UNGUIDED)

*

NETWORK TYPE

F FOUNDATION FIELDBUS
D DEVICENET
E ETHERNET
P PROFIBUS

M-RTU MODBUS RTU
M-TCP MODBUS TCP
CIP CONTROL INDUSTRIAL

PROTOCOL
E-SNMP SIMPLE NETWORK

MANAGEMENT PROTOCOL

LP2

PANEL LOCATION #

FUNCTIONAL IDENTIFICATION

CONTROL AND MEASUREMENT
NOTATIONS #

FUNCTION SYMBOL

PART OF VENDOR PACKAGE

LOOP NUMBER

# = OPTIONAL

# OPTIONAL

F

PN PROFINET

AIT
1234-1A

DO

EQUIPMENT NAME

SPECIFICATION REFERENCE
EQUIPMENT NUMBER

CAPACITY RATING
EQUIPMENT TYPE

MOTOR POWER
DISCHARGE PRESSURE RATING

EQUIPMENT  IDENTIFICATION  SYSTEM

PXXXX

AERATION BLOWER 1 

SPEC: 11486
TYPE: MULTIPLE STAGE CENTRIFUGAL

Q: 1500 SCFM
HEAD: 5.5 PSIG

HP: 50

OPTIONAL
PER

PROJECT
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AE ANALYZER ELEMENT
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CL2 CHLORINE
CMAT COMPUTER/MANUAL/AUTO/TRACKING
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DEC DECREASE
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FE FLOW ELEMENT
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HOAL HAND/OFF/AUTO/LOCAL
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OCP PURGE VALVE OP/CL/PC
OL OVERLOAD
OP OPEN
OSC/LP OPEN/STOP/CLOSE
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INSTRUMENT

SINGLE VARIABLE
INSTRUMENT

MULTI VARIABLE
INSTRUMENT

SEPARATE OR
REMOTE MOUNTED
INSTRUMENT

SEPARATE OR
REMOTE MOUNTED
INSTRUMENT

SEPARATE OR
REMOTE MOUNTED
INSTRUMENT

FLANGE OR
ELEMENT TAPS

PIPE TAPS COMBINATION
TAPS

FI

OR

S

M

M

BRAIDED FLEX
CONNECTOR

NORMALLY
OPEN

NORMALLY
CLOSED

GATE VALVE

PLUG VALVE

BALL VALVE

GLOBE
VALVE

NEEDLE
VALVE

KNIFE GATE
VALVE

DIAPHRAGM
VALVE

BUTTERFLY
VALVE

ANGLE
VALVE

THREE WAY
VALVE

FOUR WAY
VALVE

FLOAT
VALVE

PINCH
VALVE

BALANCING
COCK

THERMOSTATICALLY
CONTROLLED
VALVE

DOUBLE LEAF CHECK
VALVE

CHECK
VALVE

BALL CHECK
VALVE

PUMP DISCHARGE
VALVE

GAUGE OR
ROOT VALVE

PRESSURE AND
VACUUM RELIEF
VALVE

VACUUM RELIEF
VALVE

PRESSURE RELIEF
VALVE

IN-LINE SPRING
LOADED RELIEF
VALVE

PRESSURE
REGULATING VALVE
(SELF-CONTAINED)

BACK PRESSURE
REGULATING VALVE
(SELF-CONTAINED)

FUSIBLE
LINK

SOLENOID
VALVE

DIAPHRAGM
OPERATED VALVE

PRESSURE BALANCE
OPERATED VALVE

MOTOR OPERATED
VALVE

MOTOR OPERATED
VALVE, MODULATING

NOTE: USE VALVE BODY SYMBOL
TO MATCH TYPE OF VALVE.

PISTON OPERATED
VALVE

TELESCOPING
VALVE

MUD VALVE

ANTI SIPHON
VALVE

LIFT CHECK
VALVE

M

ASD ADJUSTABLE SPEED
DRIVE (MECHANICAL)

MOTOR (ACTUATOR,
VALVE , GATE OR
EQUIPMENT)

ENGINE

EJECTOR,
PNEUMATIC

GENERATOR

S SOLENOID ACTUATOR,
VALVE

LINEAR PISTON
ACTUATORS, VALVE
OR GATE

ROTARY PISTON
ACTUATORS, VALVE
OR GATE

MANUAL OR HAND
ACTUATOR, VALVE
OR GATE (OR BLANK)

STAND ALONE DEVICE,

LOCATED ON FRONT OF PANEL OR
CONSOLE, OPERATOR ACCESSIBLE

OPERATOR ACCESSIBLE

LOCATED IN REAR OF PANEL OR
CONSOLE, OPERATOR INACCESSIBLE

SHARED DISPLAY, PROCESS CONTROL SYSTEM

SOFTWARE FUNCTIONALITY

FIELD OR PANEL DEVICE

LOCATION AND ACCESSIBILITY MODIFIERS FOR
STOP GATE

SLIDE GATE

SLUICE GATE

NO NC

NORMALLY
OPEN

BUTTERFLY GATE

FLAP  GATE

NORMALLY
CLOSED

GENERAL NOTES:

1. THIS DRAWING IS GENERAL IN NATURE. SOME SYMBOLS
AND IDENTIFICATIONS SHOWN HEREIN MAY NOT BE
USED ON THE CONTRACT DRAWINGS.

2. SYMBOLS ARE ARRANGED ON SPECIFIC DRAWINGS AND
IN CATEGORIES FOR CONVENIENCE ONLY; SYMBOLS
MAY BE USED ON ANY OF THE CONTRACT DRAWINGS.
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DIAPHRAGM
OPERATED CHECK
VALVE

AIR RELEASE VALVE
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LEGEND AND
SYMBOLS 3

INSTRUMENTATION

T

DT

D

PRA

DV

PUMP,
CENTRIFUGAL

PUMP,
DIAGHRAGM

PUMP, GEAR

PUMP,
METERING

PUMP,
PERISTALTIC

PUMP,
PROGRESSING
CAVITY

PUMP,
ROTARY
LOBE

PUMP,
SUBMERSIBLE

PUMP, JET

PUMP,
VERTICAL

BLOWER OR
CENTRIFUGAL
FAN

BLOWER OR
COMPRESSOR,
LIQUID RING

BLOWER OR
COMPRESSOR,
ROTARY
LOBE

COMPRESSOR,
ROTARY
SCREW

COMPRESSOR,
ROTARY
SLIDING
VANE

COMPRESSOR,
PISTON

TRAP

SEDIMENT
TRAP

GAS DRIP
TRAP

SEPARATOR/
DRYER

PIPELINE
FILTER

RUPTURE DISK
(VACUUM
RELIEF)

RUPTURE DISK
(PRESSURE
RELIEF)

CONNECTION
BETWEEN NEW
AND EXISTING
PIPING

UNION

QUICK
CONNECTOR

CAP OR
PLUG

BLIND
FLANGE

FLEX
CONNECTOR

FABRIC
EXPANSION
JOINT

VENT TO
ROOF

VENT

STEAM VENT

AUTOMATIC
VENT

MANUAL
VENT

STRAINERS

FOOT VALVE

AIR
SEPARATOR

DRAIN

DRAIN
VALVE

CALIBRATION
CHAMBER

PULSATION
DAMPENER

INJECTOR

FLAME TRAP

FLAME TRAP WITH
THERMO SHUTOFF
ASSEMBLY

FLAME
CHECK

SAMPLING AND
FLUSHING
CONNECTIONS

SUCTION
DIFFUSER

TEMPERATURE
WELL

FLOW
STRAIGHTENING
VANES

PRESSURE
REDUCING
ASSEMBLY

AMMONIA
UNION

DAMPER

SIGHT
GLASS

PIG LAUNCHER/
RECEIVER

REDUCER

FLEX
COUPLING

GENERAL NOTES:
1. THIS DRAWING IS GENERAL IN NATURE. SOME SYMBOLS

AND IDENTIFICATIONS SHOWN HEREIN MAY NOT BE
USED ON THE CONTRACT DRAWINGS.

2. SYMBOLS ARE ARRANGED ON SPECIFIC DRAWINGS AND
IN CATEGORIES FOR CONVENIENCE ONLY; SYMBOLS
MAY BE USED ON ANY OF THE CONTRACT DRAWINGS.

FAN, INLINE

CHILLER

BOILER

FILTER OR
FILTER-SILENCER
INLET AIR

CHILLER

DRAFT TUBE
MIXER

MIXER

MIXER, INLINE
STATIC

PUMPS PIPE LINE DEVICES HVAC RELATED

MIXERS

BLOWERS/COMPRESSORS
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LEGEND AND
SYMBOLS 4

INSTRUMENTATION

SHELL AND TUBE
HEAT EXCHANGER

HEAT EXCHANGER
U-TUBE TYPE

HEAT EXCHANGER
PLATE TYPE

HEAT EXCHANGER
SPIRAL TYPE

HEAT EXCHANGER
STRAIGHT TUBE TYPE

M

BELT FILTER
PRESS

ROTATING
DRUM
THICKENER

SLUDGE
DEWATERING
SCREW
PRESS

M

M
M

TANK,
NON-PRESSURE
TYPE

TANK,
DOUBLE-WALLED

DISSOLVED AIR FLOTATION
THICKENER (DAFT)

VORTEX TYPE
GRIT SEPARATOR

TRUCK

REDUCED
PRESSURE
BACKFLOW
PREVENTER

BURNER,
WASTE GAS

HEAT TRACE

DIFFUSER
HEADER
SPRAY
NOZZLES

MIST
ELIMINATOR

SAMPLER

JET NOZZLE

SPRAY
NOZZLE

RECEIVER
OR
PRESSURE
VESSEL

SILENCER

MOTORIZED
STRAINER

ULTRAVIOLET
BANK

SCREEN,
FINE OR BAR

SCREEN, ROTARY
OVERFLOW

CLASSIFIER OR
GRIT WASHER

CONVEYOR

HYDROCYCLONE

SCREENINGS
PRESS

GRIT
SEPARATOR

GRIT
CYCLONE

GRINDER
INLINE
GRINDER

HOPPER
OR

SUBMERGED
LAUNDER

BAFFLE

SUBMERGED
ORIFICE WITH
V-NOTCH WEIR

LAUNDER
AND WEIR

SCUM TIPPING
TROUGH

HELICAL
SKIMMER

CENTRIFUGE

SLUDGE
SCRAPER

CHAIN AND
FLIGHT
COLLECTOR
(CROSS)

CHAIN AND
FLIGHT
COLLECTOR
(LONGITUDINAL)

GRAVITY
BELT
THICKENER

CIRCULAR
CENTER
FEED
COLLECTOR
MECHANISM

INJECTOR

MICROSAND
FEEDER

DRY
POLYMER
FEEDER

M

M

GENERAL NOTES:
1. THIS DRAWING IS GENERAL IN NATURE. SOME SYMBOLS

AND IDENTIFICATIONS SHOWN HEREIN MAY NOT BE
USED ON THE CONTRACT DRAWINGS.

2. SYMBOLS ARE ARRANGED ON SPECIFIC DRAWINGS AND
IN CATEGORIES FOR CONVENIENCE ONLY; SYMBOLS
MAY BE USED ON ANY OF THE CONTRACT DRAWINGS.
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I-00-005

ABBREVIATIONS

INSTRUMENTATION

A AERATION AIR
AA AGITATION AIR
AL ALUM
AW APPLIED WATER

B BRINE
BA BACKWASH AIR
BW BACKWASH WATER

CCW CONDENSER COOLING WATER
CD CHEMICAL DRAIN
CEN CENTRATE
CF CENTRIFUGE FEED
CL CONDENSATE, LOW PRESSURE
CLG CHLORINE GAS
CLL CHLORINE LIQUID
CLS CHLORINE SOLUTION
CLV CHLORINE VACUUM
CM CONDENSATE, MEDIUM PRESSURE
CSO CAUSTIC SODA
CWR CHILLED  WATER RETURN
CWS CHILLED WATER SUPPLY

D DRAIN
DIW DEIONIZED WATER
DSF DIESEL FUEL
DW DISTILLED WATER

ES EQUALIZED SLUDGE

F FLOAT
FLT FILTRATE
FW FILTERED WATER

ABBREVIATION SERVICE

A AERATOR
ACC AIR CONDITION COIL
ACU AIR CONDITIONING UNIT
AD AIR DRYER
AF AIR FILTER
AHC AIR HANDLING UNIT W/COIL
AHU AIR HANDLING UNIT
ASC ADJUSTABLE SPEED CONTROL
ASD ADJUSTABLE SPEED DRIVE
ATS AUTOMATIC TRANSFER SWITCH

B BLOWER
BFP BELT FILTER PRESS
BLR BOILER
BNR BURNER
BP BACKFLOW PREVENTER

C COIL
CCC CHLORINE CONTACT CHAMBER
CDR CONDENSOR
CFR CHEMICAL FEEDER
CHR CHILLER
COL COLLECTOR
COM COMMINUTOR
CON CONVEYOR
CP COMPRESSOR
CRN CRANE
CTF CENTRIFUGE
CV CONTROL VALVE
CYL CYLINDER

DIS DISTRIBUTOR
DPR DAMPER
DS DISCONNECT SWITCH
DU DRIVE UNIT

E ENGINE

EB ENGINE BLOWER MODULE
EG ENGINE GENERATOR MODULE
EPR EVAPORATOR

F FAN
FLOC FLOCCULATION
FLT FILTER
FP FILTER PRESS
FPU FLUID POWER UNIT
FUR FURNACE

GEN GENERATOR
GDR GRINDER
GT GATE

H HOIST
HEX HEAT EXCHANGER
HOP HYDRAULIC OPERATOR
HP HEAT PUMP
HPU HYDRAULIC POWER UNIT
HTR HEATER
HTT HEAT TRACER TAPE
HV HAND OPERATED VALVE

INJ INJECTOR

LVR LOUVER

M MOTOR
MCC MOTOR CONTROL CENTER
MEE MISCELLANEOUS ELECTRICAL

EQUIPMENT
MIE MISCELLANEOUS 

INSTRUMENTATION EQUIPMENT
MME MISCELLANEOUS MECHANICAL

EQUIPMENT
MOP MOTOR OPERATOR

MSP MOTOR STARTER PANEL
MX MIXER

P PUMP
PBD PANELBOARD, ELECTRICAL 

LIGHTING
AND BRANCH CIRCUIT

PC PROCESS OR PERSONAL 
COMPUTER

PEJ PNEUMATIC EJECTOR
PLC PROGAMMABLE LOGIC 

CONTROLLER
PNL PANEL
POP PNEUMATIC OPERATOR
PVL PRESSURE VESSEL

REC RECEIVER

SCR SCRUBBER
SEP SEPARATOR
SLR SILENCER
SMP SAMPLER
ST STEAM TRAP
SUB SUBSTATION
SWBD SWITCHBOARD
SWGR SWITCHGEAR

T TANK
TBN TURBINE
TCV TEMPERATURE CONTROL VALVE
TFR TRANSFORMER
TM TIMER
TRS TRANSFER SWITCH

UH UNIT HEATER
US UTILITY STATION

VEN VENTILATOR
VP VACUUM PUMP

WH WATER HEATER
WSR WATER SOFTENER UNIT

ABBREVIATION SERVICE ABBREVIATION SERVICE

GAV GAS VAPOR RETURN

HRR HEAT RESERVOIR RETURN
HRS HEAT RESERVOIR SUPPLY
HRW RECIRCULATING POTABLE HOT WATER
HW POTABLE HOT WATER
HWR LOW TEMPERATURE HEATING RETURN
HWS LOW TEMPERATURE HEATING SUPPLY

IA INSTRUMENT AIR

JWR JACKET WATER RETURN
JWS JACKET WATER SUPPLY

LOR LUBE OIL RETURN
LOS LUBE OIL SUPPLY
LOW LUBE OIL WASTE
LSG LOW PRESSURE SLUDGE GAS

NG NATURAL GAS

OF OVERFLOW
OLP OXYGEN LOW PRESSURE

PAC POWDER ACTIVATED CARBON
PD PUMPED DRAINAGE
POL POLYMER

RW RAW WATER
RWP RAINWATER PIPE

SA SERVICE AIR
SCR STEAM CLEAN RINSE

SN SUPERNATANT
STA STARTING AIR
STD STORM DRAIN

TD TANK DRAIN
TE THICKENER EFFLUENT
THS THICKENED SLUDGE
TO THICKENER OVERFLOW
TS TRANSFER SLUDGE

V VENT
VA VACUUM
VC CHEMICAL VENT
VSL STEAM VENT, LOW PRESSURE
VSM STEAM VENT, MEDIUM PRESSURE

1W POTABLE WATER
1WS POTABLE SOFT WATER

2W NONPOTABLE CITY WATER
2WHP NO. 2 WATER HIGH PRESSURE
2WL LANDSCAPE IRRIGATION
2WS SOFTENED NONPOTABLE CITY WATER

GENERAL NOTES:
1. THIS DRAWING IS GENERAL IN NATURE. SOME SYMBOLS

AND IDENTIFICATIONS SHOWN HEREIN MAY NOT BE
USED ON THE CONTRACT DRAWINGS.

2. SYMBOLS ARE ARRANGED ON SPECIFIC DRAWINGS AND
IN CATEGORIES FOR CONVENIENCE ONLY; SYMBOLS
MAY BE USED ON ANY OF THE CONTRACT DRAWINGS.

EQUIPMENT PREFIXES

PIPING SYSTEMS



GENERAL NOTES
1. P&ID IS BASED ON A TYPICAL FLOCCULATION BASIN, RAPID

MIX AND PLATE SETTLER DUAL WALLED STRUCTURE
CONFIGURATION, WHICH WERE USED AS A BASIS OF
DESIGN AND FOR BUDGETING PURPOSES. THE
DESIGN-BUILDER IS NOT LIMITED TO THE COMMON
WALLED STRUCTURE AND MAY CONSIDER ALTERNATIVE
CONFIGURATIONS.

2. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS FOR REMOTE
MONITORING OF CONTROL SYSTEM IN COORDINATION
WITH VENDOR AND OWNER DURING DETAILED DESIGN.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

FROM RIVER PUMP
STATION

I-020-601

TO FLOCCULATION
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TANK 1

PAC CONTACT
TANK 2

PAC CONTACT
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PAC CONTACT
TANK 4

FROM RESERVOIR
STATION

I-125-602

FROM PAC FEED

I-125-602

FROM PAC FEED
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PLANT 3 & 4
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GENERAL NOTES
1. P&ID IS BASED ON A TYPICAL FLOCCULATION AND PLATE

SETTER DUAL WALLED STRUCTURE CONFIGURATION, WHICH
WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS FOR REMOTE MONITORING
OF CONTROL SYSTEM IN COORDINATION WITH VENDOR AND
OWNER DURING DETAILED DESIGN.

3. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS FLOW.
THE DESIGN-BUILDER SHALL DETERMINE THE FINAL
CHEMICAL DOSING LOCATIONS AND PROVIDE CHEMICAL
PUMPS WITH N+1 REDUNDANCY, AT A MINIMUM. THE DOSING
LOCATIONS SHOWN ARE FOR BUDGETING PURPOSES IN
PRELIMINARY COST ESTIMATES.

4. THE DISINFECTION STRATEGY SHOWN ON OTHER SHEETS
(BUT IMPACTS PROCESS SHOWN ON THIS SHEET) WAS
DEVELOPED TO PROVIDE A COST BASIS. THE
DESIGN-BUILDER SHALL EVALUATE ALTERNATIVE
DISINFECTION STRATEGIES IN COLLABORATION WITH THE
AUTHORITY DURING DESIGN. THE CURRENT PRF
DISINFECTION STRATEGY DOSES CHLORINE AND AMMONIA
BEFORE THE FILTERS (PREFERENCE FOR PRE-FILTRATION
CHLORINE CONTACT CHAMBERS). THE ACTUAL CHEMICAL
DOSING POINTS WILL BE DEVELOPED DURING DETAILED
DESIGN.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

I-030-601

TO FILTERS

I-080-601

TO SLUDGE
THICKENERS
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TANKS
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FROM POLYMER FEED

1ST STAGE
FLOCCULATION

BASIN 1

2ND STAGE
FLOCCULATION

BASIN 1

3RD STAGE
FLOCCULATION
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PLATE SETTLER 1

M

MMM M

HOSELESS SLUDGE COLLECTOR 1

MM
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FROM POLYMER FEED
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FLOCCULATION
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FLOCCULATION
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FLOCCULATION
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PLATE SETTLER 2

M

MMM M

HOSELESS SLUDGE COLLECTOR 2

MM
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FROM POLYMER FEED

1ST STAGE
FLOCCULATION

BASIN 3
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FLOCCULATION
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FLOCCULATION
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PLATE SETTLER 3
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MMM M

HOSELESS SLUDGE COLLECTOR 3
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I-110-602

FROM POLYMER FEED

1ST STAGE
FLOCCULATION

BASIN 4

2ND STAGE
FLOCCULATION
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FLOCCULATION
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GENERAL NOTES
1. P&ID IS BASED ON THE EXISTING CHLORINE CONTACT P&IDS

FROM THE 2011 PEACE RIVER CONTRACT DRAWINGS, WHICH
WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHLORINE CONTACT CHAMBER CONFIGURATION IN
COORDINATION WITH OWNER, INCLUDING QUANTITY AND
SIZING OF TANKS, AND ASSOCIATED FIELD
INSTRUMENTATION, CONTROL PANELS, CONDUIT AND
CABLES FOR WIRING AND COMMUNICATION WITH SCADA.
DESIGN-BUILDER SHALL CREATE SCADA GRAPHICS THAT
MEET OWNER SPECIFIC REQUIREMENTS AND SHALL BE
COORDINATED WITH THE OWNER DURING DETAILED DESIGN.

3. INSTRUMENTATION SHALL BE PROVIDED FOR CL2 AND pH
MONITORING WITH ONE pH METER AND ONE CL2 MONITOR
PER CHLORINE CONTACT BASIN.

4. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS FLOW.
THE DESIGN-BUILDER SHALL DETERMINE THE FINAL
CHEMICAL DOSING LOCATIONS AND PROVIDE CHEMICAL
PUMPS WITH N+1 REDUNDANCY, AT A MINIMUM. THE DOSING
LOCATIONS SHOWN ARE FOR BUDGETING PURPOSES IN
PRELIMINARY COST ESTIMATES.

5. THE DISINFECTION STRATEGY SHOWN ON OTHER SHEETS
(BUT IMPACTS PROCESS SHOWN ON THIS SHEET) WAS
DEVELOPED TO PROVIDE A COST BASIS. THE
DESIGN-BUILDER SHALL EVALUATE ALTERNATIVE
DISINFECTION STRATEGIES IN COLLABORATION WITH THE
AUTHORITY DURING DESIGN. THE CURRENT PRF
DISINFECTION STRATEGY DOSES CHLORINE AND AMMONIA
BEFORE THE FILTERS (PREFERENCE FOR PRE-FILTRATION
CHLORINE CONTACT CHAMBERS). THE ACTUAL CHEMICAL
DOSING POINTS WILL BE DEVELOPED DURING DETAILED
DESIGN.

6. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN
COORDINATION WITH THE OWNER DURING DETAILED
DESIGN.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM
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GENERAL NOTES
1. P&ID IS BASED ON EXISTING FILTER SYSTEM P&IDS FROM THE 2011 PEACE

RIVER CONTRACT DRAWINGS AND THE FILTER BUILDING SUPPLYING PLANTS
3 & 4, WHICH WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF FILTER
CONFIGURATION INCLUDING FILTER LOADING RATE, OPTIMUM NUMBER OF
FILTER CELLS, SIZING AND BACKWASH REQUIREMENTS AND CONTROLS IN
COORDINATION WITH OWNER.

3. FILTER CELLS 8 THRU 14 (NOT SHOWN) ALONG WITH ASSOCIATED PIPING AND
VALVES ARE TYPICAL OF FILTER CELLS 1 THRU 7. THIS INCLUDES SODIUM
HYPOCHLORITE AND CAUSTIC PRE-FILTER FEED POINTS, WHICH ARE FED BY
SEPARATE CHEMICAL FEED PUMPS.

4. TURBIDITY MONITORING STATIONS SHALL BE PROVIDED (NOT SHOWN), WITH
ONE TURBIDITY METER FOR EACH FILTER CELL.

5. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD NETWORK AND SCADA
GRAPHICS AND PREFERENCES FOR REMOTE MONITORING OF CONTROL
SYSTEM IN COORDINATION WITH OWNER DURING DETAILED DESIGN.

6. AIR COMPRESSORS (DUTY/STANDBY) FOR SUPPLY OF AIR TO PNEUMATIC
VALVE ACTUATORS ARE NOT SHOWN. DESIGN BUILDER SHALL SIZE
ACCORDINGLY FOR SYSTEM REQUIREMENTS.

7. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL FACTORS SUCH AS
CURRENT OPERATIONS, PROPOSED DISINFECTION STRATEGIES, AND
GENERAL PROCESS FLOW. THE DESIGN-BUILDER SHALL DETERMINE THE
FINAL CHEMICAL DOSING LOCATIONS AND PROVIDE CHEMICAL PUMPS WITH
N+1 REDUNDANCY, AT A MINIMUM. THE DOSING LOCATIONS SHOWN ARE FOR
BUDGETING PURPOSES IN PRELIMINARY COST ESTIMATES.

8. THE DISINFECTION STRATEGY SHOWN ON OTHER SHEETS (BUT IMPACTS
PROCESS SHOWN ON THIS SHEET) WAS DEVELOPED TO PROVIDE A COST
BASIS. THE DESIGN-BUILDER SHALL EVALUATE ALTERNATIVE DISINFECTION
STRATEGIES IN COLLABORATION WITH THE AUTHORITY DURING DESIGN. THE
CURRENT PRF DISINFECTION STRATEGY DOSES CHLORINE AND AMMONIA
BEFORE THE FILTERS (PREFERENCE FOR PRE-FILTRATION CHLORINE
CONTACT CHAMBERS). THE ACTUAL CHEMICAL DOSING POINTS WILL BE
DEVELOPED DURING DETAILED DESIGN.

9. BACKWASH PUMPS ARE SHOWN AT THE FUTURE HSPS BUILDING THAT IS NOT
BEING CONSTRUCTED AS PART OF THIS PROJECT. THE BACKWASH PUMP
LOCATION SHALL BE CHOSEN BY THE DESIGN-BUILDER. THE IDEAL LOCATION
IS BASED ON SEVERAL FACTORS AND COULD BE LOCATED NEAR THE MEDIA
FILTER BUILDING, DISINFECTION CHAMBERS, OR FINISHED STORAGE TANKS.
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GENERAL NOTES
1.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

TO GROUND STORAGE
TANKS (RECORD DRAWINGS)

I-025-601

FROM CHLORINE
CONTACT CHAMBERS
1 AND 2

LE

LIT ES LSLL LSL LSH PI

M M

PSHLSHH PI PSH

M

PI PSH

M

PI PSH

1. P&ID IS BASED ON THE EXISTING TRANSFER PUMP STATION
P&IDS FROM THE 2011 PEACE RIVER CONTRACT DRAWINGS,
WHICH WERE USED AS BASIS OF DESIGN FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS FOR REMOTE MONITORING
OF CONTROL SYSTEM IN COORDINATION WITH OWNER
DURING DETAILED DESIGN.

3. INSTRUMENTATION SHALL BE PROVIDED INCLUDING
MONITORING OF LEVEL IN THE WETWELL. REDUNDANT
FLOAT SWITCHES SHALL BE PROVIDED THAT INTERLOCK
WITH PUMP VFD PANEL (NOT SHOWN).

4. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
PUMP STATION DESIGN IN COORDINATION WITH OWNER
INCLUDING PUMP CONFIGURATION, PUMP SELECTION,
NUMBER OF PUMPS IN OPERATION AND LOCATION OF TIE-IN
POINT.

TRANSFER PUMP 4TRANSFER PUMP 3TRANSFER PUMP 2TRANSFER PUMP 1
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GENERAL NOTES

SHEET KEYNOTES

1. P&ID IS BASED ON EXISTING HIGH SERVICE PUMP STATION
P&IDS FROM THE 2011 PEACE RIVER CONTRACT
DRAWINGS, WHICH WERE USED AS BASIS OF DESIGN FOR
BUDGETING PURPOSES.

2. THE HSPS SHOWN BELOW IS FOR A FUTURE PROJECT. A
NEW HSPS IS NOT REQUIRED TO GAIN CAPACITY TO MEET
THE 75 MGD MDD FLOW REQUIREMENT BUT IS SHOWN FOR
FUTURE PLANNING.

3. THE BACKWASH PUMPS SHOWN AT THE HSPS LOCATION IS
TO BE CHOSEN BY THE DESIGN-BUILDER. THE IDEAL
LOCATION IS BASED ON SEVERAL FACTORS AND COULD
BE LOCATED NEAR THE MEDIA FILTER BUILDING,
DISINFECTION CHAMBERS, OR FINISHED STORAGE TANKS.

4. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS FOR REMOTE
MONITORING OF CONTROL SYSTEM AND COORDINATION
WITH OWNER DURING DETAILED DESIGN.

5. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
BACKWASH PUMP CONFIGURATION IN COORDINATION
WITH OWNER.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

1. PROVIDE SAMPLE TAP AND ARV FOR EACH PUMP. ROUTE
ARV DISCHARGE PIPING TO TRENCH.
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SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

M

LALL

LAL

LE
LEAD

LE
LAG

LAH
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I-090-601

TO BELT FILTER
PRESS 3

GENERAL NOTES
1. P&ID IS BASED ON EXISTING DEWATERING FACILITY P&IDS,

WHICH WERE USED AS BASIS OF DESIGN AND FOR
BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
DEWATERING BUILDING EQUIPMENT CONFIGURATIONS IN
COORDINATION WITH OWNER.
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TO SLUDGE DRYING
BEDS

TO RECYCLE PUMP
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GENERAL NOTES
1. P&ID IS BASED ON EXISTING DEWATERING FACILITY P&IDS,

WHICH WERE USED AS BASIS OF DESIGN AND FOR
BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
DEWATERING BUILDING EQUIPMENT CONFIGURATIONS IN
COORDINATION WITH OWNER.
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GENERAL NOTES
1. P&ID IS BASED ON EXISTING RECYCLE PUMP STATION

P&IDS FROM THE 2011 PEACE RIVER CONTRACT
DRAWINGS, WHICH WERE USED AS BASIS OF DESIGN AND
FOR BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZING
RECYCLE PUMP STATION CONFIGURATION IN
COORDINATION WITH OWNER.
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GENERAL NOTES

SHEET KEYNOTES

1. P&ID IS BASED ON EXISTING ALUM SYSTEM P&IDS, WHICH WERE
USED AS BASIS OF DESIGN AND FOR BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION WITH
OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL FEED PUMPS, AND ASSOCIATED INSTRUMENTATION
AND CONTROLS.

3. DESIGN-BUILDER SHALL PROVIDE FILL STATION LOCAL
CONTROL PANEL AT EACH FILL STATION TO SHOW TANK LEVELS
AND HIGH LEVEL ALARMS. IF FILL CONNECTIONS ARE GROUPED
CLOSE TOGETHER, A SINGLE LCP MAY BE USED TO SHOW ALL
FIVE TANKS. IF FILL CONNECTIONS ARE SEPARATED, A
SEPARATE LCP SHALL BE PROVIDED AT EACH CONNECTION OR
GROUPING OF CONNECTIONS.

4. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL FACTORS
SUCH AS CURRENT OPERATIONS, PROPOSED DISINFECTION
STRATEGIES, AND GENERAL PROCESS FLOW. THE
DESIGN-BUILDER SHALL DETERMINE THE FINAL CHEMICAL
DOSING LOCATIONS AND PROVIDE CHEMICAL PUMPS WITH N+1
REDUNDANCY, AT A MINIMUM. THE DOSING LOCATIONS SHOWN
ARE FOR BUDGETING PURPOSES IN PRELIMINARY COST
ESTIMATES.

5. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN COORDINATION
WITH THE OWNER DURING DETAILED DESIGN.
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GENERAL NOTES

SHEET KEYNOTES
1. 1/2" DRAIN/FLUSHING CONNECTION WITH QUICK CONNECT

AND CAP (TYP).

2. CONTROLS ARE INTEGRAL TO PUMP TYP OF 3.

1. P&ID IS BASED ON EXISTING ALUM SYSTEM P&IDS, WHICH
WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION
WITH OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL FEED PUMPS, AND ASSOCIATED
INSTRUMENTATION AND CONTROLS.

3. METERING PUMP VENDOR SHALL SUPPLY VCP TO CONTROL
PUMPS ON SKID.

4. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN
COORDINATION WITH THE OWNER DURING DETAILED
DESIGN.
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GENERAL NOTES
1. DRY POLYMER SYSTEM 1 AND ASSOCIATED TANKS

AND ACCESSORIES ARE TYPICAL OF DRY POLYMER
SYSTEM 2 (NOT SHOWN).

2. P&ID IS BASED IN PART ON EXISTING POLYMER
SYSTEM P&IDS, WHICH WERE USED AS BASIS OF
DESIGN AND FOR BUDGETING PURPOSES.

3. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION
OF CHEMICAL SYSTEM CONFIGURATIONS IN
COORDINATION WITH OWNER, INCLUDING QUANTITY
AND SIZING OF TANKS, CHEMICAL FEED PUMPS, DRY
FEED HOPPERS AND ASSOCIATED INSTRUMENTATION
AND CONTROLS.

4. VENDOR SHALL PROVIDE VCP FOR DRY POLYMER
SYSTEM CONTROL.

5. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE
FOR REMOTE MONITORING OF CONTROL SYSTEM IN
COORDINATION WITH THE OWNER DURING DETAILED
DESIGN.
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GENERAL NOTES

SHEET KEYNOTES
1. CONTROLS ARE INTEGRAL TO PUMP, TYP OF 5.

2. 3/4" DRAIN/FLUSHING CONNECTION WITH QUICK CONNECT
AND CAP (TYP).

1. FLOCCULATION TRAINS 1 THRU 4, DOSE POINT TO BE FLOW
PACED BY THE TOTAL RAW WATER FLOW RATE DIVIDED BY
THE NUMBER OF FLOCCULATION TRAINS IN OPERATION.

2. P&ID IS BASED ON EXISTING POLYMER SYSTEM P&IDS,
WHICH WERE USED AS BASIS OF DESIGN AND FOR
BUDGETING PURPOSES.

3. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION
WITH OWNER, INCLUDING QUANTITY AND SIZING OF
POLYMER FEED SKIDS, INSTRUMENTATION AND CONTROLS.

4. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS
FLOW. THE DESIGN-BUILDER SHALL DETERMINE THE FINAL
CHEMICAL DOSING LOCATIONS AND PROVIDE CHEMICAL
PUMPS WITH N+1 REDUNDANCY, AT A MINIMUM. THE
DOSING LOCATIONS SHOWN ARE FOR BUDGETING
PURPOSES IN PRELIMINARY COST ESTIMATES.

5. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN
COORDINATION WITH THE OWNER DURING DETAILED
DESIGN.
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GENERAL NOTES
1. P&ID IS BASED LARGELY ON EXISTING PAC STORAGE AND FEED P&IDS,

WHICH WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF CHEMICAL
SYSTEM CONFIGURATIONS IN COORDINATION
WITH OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL TRANSFER AND FEED PUMPS, AND ASSOCIATED
INSTRUMENTATION AND CONTROLS.

3. DESIGN-BUILDER SHALL PROVIDE FILL STATION LOCAL CONTROL
PANEL AT EACH FILL STATION TO SHOW TANK LEVELS AND HIGH LEVEL
ALARMS. IF FILL CONNECTIONS ARE GROUPED CLOSE TOGETHER, A
SINGLE LCP MAY BE USED TO SHOW ALL FOUR TANKS. IF FILL
CONNECTIONS ARE SEPARATED, A SEPARATE LCP SHALL BE PROVIDED
AT EACH CONNECTION OR GROUPING OF CONNECTIONS.

4. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL FACTORS SUCH
AS CURRENT OPERATIONS, PROPOSED DISINFECTION STRATEGIES,
AND GENERAL PROCESS FLOW. THE DESIGN-BUILDER SHALL
DETERMINE THE FINAL CHEMICAL DOSING LOCATIONS AND PROVIDE
CHEMICAL PUMPS WITH N+1 REDUNDANCY, AT A MINIMUM. THE DOSING
LOCATIONS SHOWN ARE FOR BUDGETING PURPOSES IN PRELIMINARY
COST ESTIMATES.

5. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD NETWORK AND
SCADA GRAPHICS AND PREFERENCE FOR REMOTE MONITORING OF
CONTROL SYSTEM IN COORDINATION WITH THE OWNER DURING
DETAILED DESIGN.
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GENERAL NOTES
1. P&ID IS BASED LARGELY ON EXISTING PAC STORAGE

AND FEED P&IDS, WHICH WERE USED AS BASIS OF
DESIGN AND FOR BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION
OF CHEMICAL SYSTEM CONFIGURATIONS IN
COORDINATION WITH OWNER, INCLUDING QUANTITY
AND SIZING OF FEED PUMPS AND ASSOCIATED
INSTRUMENTATION AND CONTROLS.

3. METERING PUMP VENDOR SHALL SUPPLY VCP TO
CONTROL EACH PUMP.
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CONTAINMENT
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GENERAL NOTES

SHEET KEYNOTES
1. LOCKING QUICK CONNECT CAP (TYP).

2. CLEAR PVC LEVEL SIGHT GAUGE.

3. CONTROLS ARE INTEGRAL TO PUMP, TYP OF 5.

1. P&ID IS BASED ON EXISTING CAUSTIC SYSTEM P&IDS, WHICH
WERE USED AS BASIS OF DESIGN AND FOR BUDGETING
PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION WITH
OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL FEED PUMPS, AND ASSOCIATED INSTRUMENTATION
AND CONTROLS.

3. DESIGN-BUILDER SHALL PROVIDE FILL STATION LOCAL
CONTROL PANEL AT EACH FILL STATION TO SHOW TANK
LEVELS AND HIGH LEVEL ALARMS. IF FILL CONNECTIONS ARE
GROUPED CLOSE TOGETHER, A SINGLE LCP MAY BE USED TO
SHOW BOTH TANKS. IF FILL CONNECTIONS ARE SEPARATED, A
SEPARATE LCP SHALL BE PROVIDED AT EACH CONNECTION OR
GROUPING OF CONNECTIONS.

4. METERING PUMP VENDOR SHALL SUPPLY VCP TO CONTROL
PUMPS ON SKID.

5. CAUSTIC METERING PUMPS 6, 7, AND 8 ARE NOT SHOWN HERE
BUT ARE TYPICAL OF THE ARRANGEMENT FOR PUMPS 1-5.
PUMPS 6-8 ARE ON A SEPARATE SKID PRECEDED BY A
STRAINER ASSEMBLY SIMILAR TO PUMPS 1-5. PUMP 6 FEEDS
TO CHLORINE CONTACT CHAMBER 1 AND PUMP 7 FEEDS TO
CHLORINE CONTACT CHAMBER 2 AS SHOWN ON I-025-601.
PUMP 8 IS A COMMON STANDBY FOR PUMPS 6 AND 7. THE
SAME WATER SOFTENERS ON THIS DRAWING ALSO FEED
SIMILAR CHASE WATER ASSEMBLIES FOR BOTH ADDITION
POINTS FED BY PUMPS 6-8.

6. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS FLOW.
THE DESIGN-BUILDER SHALL DETERMINE THE FINAL CHEMICAL
DOSING LOCATIONS AND PROVIDE CHEMICAL PUMPS WITH N+1
REDUNDANCY, AT A MINIMUM. THE DOSING LOCATIONS SHOWN
ARE FOR BUDGETING PURPOSES IN PRELIMINARY COST
ESTIMATES.

7. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN COORDINATION
WITH THE OWNER DURING DETAILED DESIGN.
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GENERAL NOTES

SHEET KEYNOTES

CONTAINMENT

1. LOCKING QUICK CONNECT CAP (TYP).

2. CLEAR PVC LEVEL SIGHT GAUGE.

3. CONTROLS ARE INTEGRAL TO PUMP, TYP OF 5.

SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

1. P&ID IS BASED ON EXISTING SODIUM HYPOCHLORITE SYSTEM
P&IDS, WHICH WERE USED AS BASIS OF DESIGN AND FOR
BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION WITH
OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL FEED PUMPS, AND ASSOCIATED INSTRUMENTATION
AND CONTROLS.

3. DESIGN-BUILDER SHALL PROVIDE FILL STATION LOCAL
CONTROL PANEL AT EACH FILL STATION TO SHOW TANK
LEVELS AND HIGH LEVEL ALARMS. IF FILL CONNECTIONS ARE
GROUPED CLOSE TOGETHER, A SINGLE LCP MAY BE USED TO
SHOW BOTH TANKS. IF FILL CONNECTIONS ARE SEPARATED, A
SEPARATE LCP SHALL BE PROVIDED AT EACH CONNECTION OR
GROUPING OF CONNECTIONS.

4. METERING PUMP VENDOR SHALL SUPPLY VCP TO CONTROL
PUMPS ON SKID.

5. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS FLOW.
THE DESIGN-BUILDER SHALL DETERMINE THE FINAL CHEMICAL
DOSING LOCATIONS AND PROVIDE CHEMICAL PUMPS WITH N+1
REDUNDANCY, AT A MINIMUM. THE DOSING LOCATIONS SHOWN
ARE FOR BUDGETING PURPOSES IN PRELIMINARY COST
ESTIMATES.

6. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN COORDINATION
WITH THE OWNER DURING DETAILED DESIGN.

7. THE DISINFECTION STRATEGY SHOWN ON OTHER SHEETS (BUT
IMPACTS PROCESS SHOWN ON THIS SHEET) WAS DEVELOPED
TO PROVIDE A COST BASIS. THE DESIGN-BUILDER SHALL
EVALUATE ALTERNATIVE DISINFECTION STRATEGIES IN
COLLABORATION WITH THE AUTHORITY DURING DESIGN. THE
CURRENT PRF DISINFECTION STRATEGY DOSES CHLORINE
AND AMMONIA BEFORE THE FILTERS (PREFERENCE FOR
PRE-FILTRATION CHLORINE CONTACT CHAMBERS). THE
ACTUAL CHEMICAL DOSING POINTS WILL BE DEVELOPED
DURING DETAILED DESIGN.
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SCADA TO BE DEVELOPED BY DESIGN-BUILDER TEAM

PLC TO BE DEVELOPED BY DESIGN-BUILDER TEAM

I-025-601
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GENERAL NOTES

SHEET KEYNOTES
1. LOCKING QUICK CONNECT CAP (TYP).

2. CLEAR PVC LEVEL SIGHT GAUGE.

3. CONTROLS ARE INTEGRAL TO PUMP, TYP OF 3.

1. P&ID IS BASED ON EXISTING SODIUM HYPOCHLORITE SYSTEM
P&IDS, WHICH WERE USED AS BASIS OF DESIGN AND FOR
BUDGETING PURPOSES.

2. DESIGN-BUILDER IS RESPONSIBLE FOR FINALIZATION OF
CHEMICAL SYSTEM CONFIGURATIONS IN COORDINATION WITH
OWNER, INCLUDING QUANTITY AND SIZING OF TANKS,
CHEMICAL FEED PUMPS, AND ASSOCIATED INSTRUMENTATION
AND CONTROLS.

3. DESIGN-BUILDER SHALL PROVIDE FILL STATION LOCAL
CONTROL PANEL AT EACH FILL STATION TO SHOW TANK
LEVELS AND HIGH LEVEL ALARMS. IF FILL CONNECTIONS ARE
GROUPED CLOSE TOGETHER, A SINGLE LCP MAY BE USED TO
SHOW BOTH TANKS. IF FILL CONNECTIONS ARE SEPARATED, A
SEPARATE LCP SHALL BE PROVIDED AT EACH CONNECTION OR
GROUPING OF CONNECTIONS.

4. METERING PUMP VENDOR SHALL SUPPLY VCP TO CONTROL
PUMPS ON SKID.

5. CHEMICAL DOSING LOCATIONS IS BASED ON SEVERAL
FACTORS SUCH AS CURRENT OPERATIONS, PROPOSED
DISINFECTION STRATEGIES, AND GENERAL PROCESS FLOW.
THE DESIGN-BUILDER SHALL DETERMINE THE FINAL CHEMICAL
DOSING LOCATIONS AND PROVIDE CHEMICAL PUMPS WITH N+1
REDUNDANCY, AT A MINIMUM. THE DOSING LOCATIONS SHOWN
ARE FOR BUDGETING PURPOSES IN PRELIMINARY COST
ESTIMATES.

6. DESIGN-BUILDER IS RESPONSIBLE FOR DESIGN, FIELD
NETWORK AND SCADA GRAPHICS AND PREFERENCE FOR
REMOTE MONITORING OF CONTROL SYSTEM IN COORDINATION
WITH THE OWNER DURING DETAILED DESIGN.

7. THE DISINFECTION STRATEGY SHOWN ON OTHER SHEETS (BUT
IMPACTS PROCESS SHOWN ON THIS SHEET) WAS DEVELOPED
TO PROVIDE A COST BASIS. THE DESIGN-BUILDER SHALL
EVALUATE ALTERNATIVE DISINFECTION STRATEGIES IN
COLLABORATION WITH THE AUTHORITY DURING DESIGN. THE
CURRENT PRF DISINFECTION STRATEGY DOSES CHLORINE
AND AMMONIA BEFORE THE FILTERS (PREFERENCE FOR
PRE-FILTRATION CHLORINE CONTACT CHAMBERS). THE
ACTUAL CHEMICAL DOSING POINTS WILL BE DEVELOPED
DURING DETAILED DESIGN.
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