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EXECUTIVE SUMMARY

Population and potable water demand projections prepared by Manatee County indicate the
need to develop additional water supplies and treatment facilities to meet the County’s
anticipated potable water needs. The most recent projections indicate that approximately 9.1
million gallons per day (MGD) of new potable water supply will be required by 2030. The
projections further indicate that without new water sources and associated treatment facilities,
the County may see potable water demands approaching available supplies by 2014. A 3.0
MGD Reverse Osmosis (RO) Water Treatment Plant (WTP) is proposed to be commissioned by
2014 to meet the growing need for water supply in the area. The proposed WTP will be located
adjacent to Buffalo Creek golf course, near the County’s North Water Reclamation Facility
(NWRF) and will produce potable water from groundwater sources located in the vicinity of the
WTP. The plant will be designed to comply with the Florida Department of Environmental
Protection Agency’s primary and secondary water quality standards, along with County water

quality goals.

The water source for the plant includes the Tampa/Suwannee limestone zone of the Upper
Floridan and the Intermediate aquifer. In order to produce 3.0 MGD of finished water,
approximately 3.95 MGD of raw water will be supplied to the WTP from five Upper Floridan
aquifer wells and eight Intermediate aquifer wells. The number of proposed wells will also

allow for expansion of the facility to 5.0 MGD in the future.

A pilot study was conducted in 2007 to assist with the preliminary design of the proposed WTP.
The pilot study confirmed the use of low pressure RO membranes as an appropriate treatment
technology for the primary treatment process. The membrane separation process will reduce
the dissolved constituents in the source water to comply with the aforementioned regulations
and goals for the finished water produced by the facility. The 3.0 MGD of finished water will be

made up of approximately 2.1 MGD of RO membrane permeate, and approximately 0.9 MGD of
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filtered raw water that will bypass the RO treatment process. It should be noted that the WTP
will be designed to produce approximately 3.2 MGD of finished water; the additional 0.2 MGD

of finished water will be utilized for plant water, filter backwashing and membrane cleaning.

Based on the data obtained during the pilot study, pretreatment using chemical oxidation and
coagulation (sodium hypochlorite and ferric chloride) with multimedia pressure filtration is
recommended for the 3.95 MGD of raw water to address ferrous sulfide precipitates. Chemicals
will be added to the raw water upstream of the filters to assist with particulate removal. The
filters will provide for extended cartridge filter life and will reduce the potential for membrane
fouling and the frequency of membrane cleaning. An RO bypass stream will allow for the

maximum amount of bypass water, thus improving the efficiency of resource utilization.

It is important to note that the County plans to construct the wells and raw water transmission
main required for the WTP prior to design and construction of the main plant facilities. A part
of this project will include water quality analyses on the source water from wells to determine
the overall raw water quality anticipated for the full-scale plant. The water quality used for this
report was obtained from one (1) Upper Floridan Aquifer well and may not be representative of
the water quality from the proposed wells. As such, the proposed pretreatment system may
need to be modified subsequent to obtaining the water quality for the proposed wells. If the
water quality from the proposed wells is significantly better (lower TSS, lower SDIs, etc.) than
the existing Upper Floridan well, it is feasible that the pretreatment system could be reduced to
chemical treatment and cartridge filtration. Conversely, if the water is significantly worse
(higher TSS, higher SDIs, etc.), the proposed facility may required a more robust pretreatment

system that would likely consist of a micro or ultrafiltration system.

The concentrate from the proposed WTP will be transferred to a location near the NWRF’s golf

course reclaimed water storage pond, where it will be blended with the effluent stream from the
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NWRF. The blended concentrate/reclaimed water stream will then be transferred into the

NWREF’s golf course reclaimed water storage pond for beneficial reuse.

The RO permeate and filtered bypass streams will be blended, chemically stabilized, disinfected
and transferred to a combination contact chamber/ground storage tank. The finished water will
be stored in the proposed 3.0 MG ground storage tank. High service pumps will transfer the

tinished water into the County’s existing distribution system.

The WTP’s main treatment processes, offices, and operational facilities will be housed within a
proposed pre-engineered metal building that will be designed to accommodate additional skids
and other components to allow for expansion to 5.0 MGD in the future. The RO building, along
with other facilities required for the WIP will be located on the WTP site to minimize the site
footprint, provide for future expansion, minimize environmental impacts, and to allow for ease

of operation and maintenance.

It is anticipated that the proposed 3.0 MGD WTP will be constructed in two phases. The first
phase will include the wells and raw water transmission main to provide raw water to the
facility. The second phase would include the remaining components required for the facility.
Both phases are scheduled to be designed and constructed so that the plant can be

commissioned by 2014. The estimated project costs are presented in Table ES-1.

Table ES-1: Projected WTP Cost Summary

Design Capacity 3.0 MGD
Total Project Cost $21,448,000.00
Capital Recovery @ 5%, 30 years $1,396,000.00
Annual O&M Costs $ 1,135,000
Total Annual Costs $2,531,000.00
Cost of Treated Water ($/1,000 gallons) $2.31

Reverse Osmosis Basis of Design
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1.0 INTRODUCTION

Recent population and potable water demand projections prepared by the Manatee County
Planning Department indicate that additional water supplies and treatment facilities will be
required to meet the anticipated County potable water demands. The projections indicate that
approximately 9.1 MGD of new potable water supplies and appropriate treatment facilities will
be required by 2030. Near-term projections indicate that new supplies and treatment facilities
will need to be operational by 2014 to meet the projected demands. The Erie Road 3.0 MGD
Reverse Osmosis (RO) Water Treatment Plant (WTP) is proposed to meet the near-term
increased demands projected by 2014. The proposed WTP will be located adjacent to Buffalo
Creek golf course, near the County’s North Water Reclamation Facility (NWRF) and will
produce potable water from groundwater from both the Upper Floridan and Intermediate
aquifers utilizing wells that will be located in the vicinity of the proposed WTP. The plant will
be designed to comply with Florida Department of Environmental Protection (FDEP) primary

and secondary water quality standards, along with the County’s water quality goals.

1.1 Purpose
The purpose of this Basis of Design Report is to provide the preliminary design and
estimated costs for the proposed 3.0 MGD Erie Road RO WTP. Preliminary design will
include raw water supply wells and transmission mains, pretreatment components,
chemical treatment, reverse osmosis process related components, blending and
disinfection, finished water storage, high service pumping, site design considerations,
concentrate disposal and permitting requirements required for the design of the

proposed facility.
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1.2 Background
A number of resources were utilized in the development of this report. These resources
were utilized to assist with the proposed facility location, water quality characteristics,
and future water demand projections. These items are described in detail in the

following sections.

1.2.1 Site Selection
McKim & Creed prepared the Preliminary Site Selection Study for Reverse Osmosis
Facilities (August 2005) to identify sites suitable for locating RO water treatment
facilities. Twelve potential sites proposed by the County for possible location of

RO WTPs were evaluated in the study.

Further evaluation of the 12 sites indicated that eight sites encompassed at least
four or more acres of property, which was determined as the minimum area that
would be required for the facility. These eight sites were screened utilizing
criteria such as preliminary costs for infrastructure (i.e. wells, piping, pumps),
locations of wells, hydrogeologic conditions, water use permitting issues, and
proximity to landfills and petroleum contaminated sites. The final ranking of the

sites is shown in Table 1-1.

Water quality testing was conducted for the Preliminary Site Selection Study.
The results of the water quality testing indicated that the Erie Road site provided
the highest quality raw water for treatment using RO membrane technology.
Other factors including permitting, hydrogeologic conditions, potential well
locations, etc. were evaluated and the Erie Road site was the highest ranked site
in the site selection study and was selected by the County for the proposed RO
WTP.

Reverse Osmosis Basis of Design Manatee County
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Table 1-1: Potential RO Facility Sites in Ranked Order

Site No. Name Land | Infrastr. Well Hydro. WUP | Landfill/
Use Cost Locations Cond. Issues PCS Total
Erie Rd
Tank 3 2 1 2 3 1 12
Ellwood I 2 2 2 2 2 2 12
Ellwood 1T 2 2 3 2 2 1 12
Schroeder- 1 1 3 ” 3 ” 1
Manatee
66th Street
2 1 1 2 1 1
W, 3 0
NW G5 1 1 2 1 2 2 9
Site
Tideview
WTP Site 1 1 1 1 2 2 8
Bayshore 1 1 1 1 2 1 7

1.2.2 Water Supply Needs

The 2006 potable water production of approximately 45.5 MGD was provided by
the Manatee County Utility Operations Department (MCUQOD). Accounting for
the projected population increase, the potable water demands are anticipated to
increase to approximately 61.9 MGD by year 2030. The current annual average
permitted water supply available to MCUOD is 52.85 MGD. This current
permitted supply is sufficient to meet projected demands until approximately
year 2014. New water supplies and treatment facilities will need to be developed
by 2014 to meet near-term demands; a total of about 9.1 MGD of new water

supply is needed to meet the projected demands through the year 2030.

1.2.3 Raw Water Source
The quality of the future raw water supply at the site was initially evaluated
based on available information from existing wells in the vicinity of the proposed
WTP site. Anticipated aquifer yield issues, Water Use Permitting concerns, and
Reverse Osmosis Basis of Design Manatee County
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the location of potential Aquifer Storage and Recovery facilities assisted in
determining that an Upper Floridan Aquifer well be utilized for a Pilot Study to
assist with the design basis of the treatment facility. An Upper Floridan Aquifer
well was constructed at the pilot plant site in the general vicinity where
construction of wells and infrastructure for the future facility is proposed. Raw
water characteristics from this well are shown in Table 1-2. The results in the
table are from sampling conducted during a 10-day aquifer performance test
prior to pilot plant start-up. The water quality test results acquired during the

pilot study are provided in Appendix A.

It is proposed that four (4) Upper Floridan wells and eight (8) Intermediate wells
be constructed in addition to the existing Upper Floridan well that was utilized
for the 2007 pilot study. These wells will be constructed and permitted to meet
the facility’s future capacity of 5.0 MGD. The number of proposed wells will
allow for rotation and firm supply capacity should maintenance be required. It
is anticipated that the Upper Floridan wells will each provide approximately 700
gpm of raw water, and the Intermediate Aquifer wells will each provide
approximately 150 gpm of raw water. Figure 1-1 shows a vicinity plan with the
approximate locations of the thirteen (13) wells that will supply raw water to the

proposed 3.0 MGD Erie Road RO WTP.
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Table 1-2: Raw Water Quality

Parameters Units Results EPA (MCL)
Specific Conductance umhos/cm 980 -
Water Temperature C 27.6 -
pH - 7.1 6.5-8.5*
Turbidity NTU 0.7 -
Total Alkalinity as CaCOs mg/l 140 --
Ammonia Nitrogen mg/1 0.22 -
Bromide mg/1 0.03 -
Chloride mg/l 38 250
Color CU 5 15*
Fluoride mg/1 0.81 2%
Hydrogen Sulfide (Unionized) mg/1 0.01 --
Nitrate (as N) mg/1 0.002 10
Sulfate mg/l 320 250*
Total Dissolved Solids mg/1 670 500*
Total Organic Carbon mg/l 0.94 -
UV254 Absorbance cm’! 0.034 -
Aluminum mg/1 0.1 0.05-0.2*
Barium mg/l 0.028 2
Calcium mg/1 110 -
Iron, Dissolved mg/1 0.044 -
Iron mg/1 0.041 0.3*
Potassium mg/1 24 -
Magnesium mg/l 48 -
Sodium mg/1 16 -
Dissolved Silica as SiO2 mg/1 21 -
Strontium mg/1 11 -
Heterotrophic Plate Count CFU/ml 164 -

*EPA Non-regulated cosmetic or aesthetic guideline

Reverse Osmosis Basis of Design Manatee County
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2.0

DESIGN CONSIDERATIONS

There are several design considerations that should be addressed for the design of the proposed

WTP facility. These include meeting future County water supply needs, County water quality

goals, integration with the existing Erie Road elevated storage tank, permitting, concentrate

disposal and minimization of environmental impacts.

2.1

Environmental Considerations

In order to meet the increasing water supply needs associated with the County’s
projected growth, new water supply sources will need to be developed in a manner that
considers environmental effects. Of particular concern is the effect of groundwater
withdrawals from the Upper Floridan aquifer within areas identified as “water use
caution areas” by the Southwest Florida Water Management District (SWFWMD).
Manatee County is fully contained within the Southern Water Use Caution Area and the
entire western portion of the County (including the proposed WTP site) is designated as
part of the Most Impacted Area (MIA) relative to groundwater conditions defined by the
SWEFWMD. These areas are displayed in Figure 2-1.

Due in part to the items noted above, water use permitting for the proposed wells
needed to supply groundwater for the WTP is expected to be challenging. Permit
requirements will likely include groundwater modeling to predict the effect that
groundwater pumping will have on the Upper Floridan and Intermediate aquifers,
potential offsets through permit transfers or by providing reclaimed water to existing
permit holders and a wellfield management plan consisting of water quality monitoring
and rotation/resting of individual wells. The water use permit application for the
proposed facility’s groundwater sources is currently being prepared, concurrent with
the preparation of this Report. The anticipated submittal is the second quarter of 2008.
The permit is expected to be issued in 2009, before the completion of design and

construction of the WTP.

Reverse Osmosis Basis of Design Manatee County
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Figure 2-1: Water Use Caution Areas

Water Use Caution
Areas (WUCAs)*

Southwest Florida Water Management District

MARION

Morthern Tampa Bay WUCA
Southern WUCA

Eastern Tampa Bay WUCA

CITRUS 3

Highlands Ridge WUCA |\

Most Impacted Area (MIA) s

HILLSBOROUGH

*Also known as Water Resource
AR i = Caution Areas (WRCAs)
t December 1999

2.2 Permit Requirements
The constituents in the concentrate stream from the proposed facility will require a
means of permittable and cost-effective concentrate disposal. ~The FDEP reuse
regulations indicate that the RO concentrate can be blended with the County’s reclaimed
water system. It is proposed that the concentrate from the RO membrane treatment
process be transferred into the County’s Master Reuse System, via a connection to the

effluent pipe at the NWRF, between the high service pumps and the NWREF’s golf course
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reclaimed water storage pond. The blended RO concentrate/NWREF effluent stream will
then be incorporated into the County’s Master Reuse System and will be utilized for
beneficial reuse. A detailed description of concentrate management for the proposed

RO WTP can be found in Section 4.6.2.

The following is a summary of the permits that will be required for the facility:

. Individual Water Use Permit Application, Use for Quantities of 500,000 Gallons

Per Day or Greater WUP-3 Form #46.20-003 (SWFWMD)

. Water Use Permit Application Supplemental WUP-7 Form #46.20-007
(SWFWMD)
. Certification of Construction Completion and Request for Clearance to Place

Permitted PWS Components into Operation Form #62-555.900(9) (entire project)
(FDEP)

. Certification of Construction Completion and Request for Clearance to Place
Permitted PWS Components into Operation Form #62-555.900(9) (RO skids and
RO feed pumps) (FDEP)

. Certification of Construction Completion and Request for Clearance to Place

Permitted PWS Components into Operation Form #62-555.900(9) (FDEP)

. Storage Tank Facility Registration Form #62-761.900(2) (FDEP)

. Containment and Integrity Plan Certification Form #62-761.890(10)(C) (FDEP)

. Industrial Wastewater Discharge Permit Application Form # 1352-0005

. Monitoring Plan per F.A.C. Chapter Rule 62-550.821

. State of Florida Permit Application to Construct, Repair, Modify, or Abandon a

Well Form #41.10-410(1) (SWFWMD)
. Discharge of Produced Groundwater from any Non-Contaminated Site Activity

(F.A.C. Chapter Rule 62-621.300(2) (FDEP)

Reverse Osmosis Basis of Design Manatee County
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2.3

. Notification/Application for Constructing a Domestic Wastewater
Collection/Transmission System Form #62-604.300 (8)(a) (FDEP)
. Request for Approval to Place a Domestic Wastewater Collection/Transmission

System into Operation Form #62-604..300(8)(b)

. Statement of Completion and Request for Transfer to Operation Entity Form
#547.27/SOC

. Manatee County Planning Department Final Site Plan Approval

. Manatee County Building Department Permits for:

o Buildings

o] Concrete pads
0 Fencing
o Concrete Structures

Staffing Requirements

Per Rule 62-699.310 (F.A.C.), Classification and Staffing of Domestic Wastewater or Water
Treatment Plants and Water Distribution Systems, the proposed facility is a Class B water
treatment plant based on capacity and treatment processes. The rule stipulates that
facility staffing must include a lead operator of a Class B certification or higher who is
available (on-call) during all periods of operation. A Class C operator or higher is

required at the WTP for 16 hours/day, 7 days per week.

The County may request a staff reduction after one year of service provided the facility
is electronically controlled and monitored. Approval of the request is contingent on the
facility meeting all water quality standards and applicable operation and maintenance
requirements. After one year of successful operation, the staffing requirements could be
reduced to a Class C or higher operator for 8 hours/day for 7 days per week. The lead

operator staffing requirements would remain the same.

Reverse Osmosis Basis of Design Manatee County
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24

25

County Water Quality Goals and Treatment Technology

Finished water quality goals were established for parameters considered critical to the
design of the facility. These goals include compliance with all federal and state drinking
water quality standards (primary and secondary drinking water standards), as well as
Manatee County goals that mainly address aesthetic/customer satisfaction concerns. A
comparison of the County’s water quality goals with the raw water quality obtained
prior to pilot testing is presented in Table 2-1. As illustrated in Table 2-1, several of the
raw water quality parameters exceed goals established by the County. These largely
consist of dissolved constituents that low pressure RO membranes are highly suited for.
In addition, the source water contains a signification amount of radionuclides, some of
which can only be removed by membrane separation technology. Based on this
information, along with the results of the pilot study, low pressure RO membranes are

recommended for the main treatment process for the proposed WTP.

Table 2-1: Manatee County Water Quality Goals Compared to Raw Water Quality

Parameters Units Max. | Min. | Avg. | Raw Water Quality’

Chloride mg/L 27.0 | 13.3 | 18.7 38.0

Sulfate mg/L 144 | 71 95 320

TDS mg/L 402 | 164 | 260 670

Total Alkalinity mg CaCOs/L | 67.3 | 17.0 | 314 140

Total Hardness mg CaCOs/L | 189 | 89 | 128 475

pH S.U. 786 | 7.06 | 7.50 7.552

Turbidity S.U. 0.75 | 0.08 | 0.19 0.7

Conductivity uS/cm 530 | 250 | 345 980

1) Data obtained during 10-day aquifer performance test.
2) Data obtained from water quality tests from pilot study.

Integration with Existing Erie Road Elevated Storage Tank

Connection to and operation with the County’s existing potable water system also needs
to be addressed. The County’s potable water system includes a 1.0 MG elevated storage

tank located adjacent to the proposed WTP site. The design considers finished water
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2.6

delivery from the proposed WTP, along with the elevated storage tank and transmission
system. The elevated storage tank will be used to meet ADF demands and will fill at
night while system pressures are highest. Due to the increased pressures anticipated
from the high service pump station at the proposed WTP, some modifications at the
existing elevated storage tank will be necessary to ensure that the tank is “turned-over”
on a regular basis to prevent water quality issues that could arise. The proposed

modifications at the elevated tank site are provided in Section 4.5.3.

Community and Aesthetic Considerations

The location of this project requires consideration with respect to aesthetics and public
impacts. Since the proposed facility site is located between the Buffalo Creek Golf
Course and the Buffalo Creek Middle School on Erie Road, landscape buffers will be
incorporated in the design. The wells will be surrounded by privacy landscaping with
vinyl coated, galvanized steel chain link fence and green PVC privacy slats to blend with

the surroundings.
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3.0

PILOT STUDY

3.1

3.2

Purpose

A pilot study was conducted at the Erie Road site from May 2007 to October 2007. The
purpose of the study was to evaluate the viability of new source water for potable use,
as well as to assist with the development of the preliminary design for the proposed 3.0

MGD WTP.

The specific goals of the project included:

o Obtain site-specific raw-water quality data

o Pilot study using the raw water supply from the Upper Floridan well
constructed near the site of the proposed WTP

. Documentation of findings and results of the Pilot Study

o Recommend criteria for the design basis for the proposed Erie Road WTP

Pilot Plant Operation

The Pilot Plant consisted of the Upper Floridan well, a 40 gpm submersible well pump, a
sulfuric acid feed system, an antiscalant feed system, 5.0 micron cartridge filters, a high
pressure pump, and the equivalent of three, 4-inch diameter pressure vessels, each
capable of containing seven membrane elements. The pilot was a 2-1 array consisting of
two pressure vessels in the first stage and one pressure vessel in the second stage. The
membranes in the second stage pressure vessels treated the concentrate from the first
stage to increase overall recovery of water from the system. This system was designed
to provide representative flux and recovery settings consistent with a full-scale WTP

design.

The Pilot Plant was used to treat approximately 27,800 gallons per day (gpd) of raw
water from the Upper Floridan well and produced approximately 23,600 gpd of RO
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permeate. Koch TFCS4920 membrane elements were utilized in the pressure vessels to
treat the groundwater. Pretreatment for the system included the addition of sulfuric
acid and antiscalant to the raw water using two metering pumps. The chemically
treated water was then transferred through 5.0 micron cartridge filters before being
pumped to the low pressure membranes. Permeate and concentrate flows were
monitored via rotometers and the raw, permeate and concentrate pressures were

monitored via pressure gauges.

The approximate operational conditions for the pilot are shown in Table 3-1. Data was
collected twice per day for flow, pressure and temperature. Water quality analyses were
performed once per day for total dissolved solids (TDS), pH and turbidity. Samples for
more detailed laboratory analysis were taken several times during the pilot test period

and are provided in Appendix A.

Table 3-1: Pilot Testing Operational Conditions

Setting Units Pilot Operating Values
System Flux gfd 16.2
First Stage Flux gfd 19.06
Second Stage Flux gfd 10.49
Recovery % 85
Acid dose mg/L 90
Antiscalant dose mg/L 2.25
pH suU 6.2
3.3 Results
Results from pilot test indicated the potential for significant solids generation from the
raw water. This phenomenon was observed primarily in the pretreatment system;
specifically, within the 5 micron cartridge filters. Turbidity and SDI analyses conducted
on the raw water were consistently within the range of source water that would not
typically require a dedicated pretreatment system (e.g., multi-media filtration or
micro/ultrafiltration). The unusual combination of data, field measurements, and visual
Reverse Osmosis Basis of Design Manatee County
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observations associated with the deposition of solids on the cartridge filters was the

primary focus of operational analyses during the pilot testing.

Operation at a feedwater pH of 6.1 to 6.2 demonstrated that the pressure drop across the
cartridge filter vessel did not increase significantly over approximately six weeks of
operation, even though solids deposition on the cartridge filters was evident. When the
solids deposition reached a critical point, pressures rose quickly and the cartridge filters
were replaced. Visual observations showed that a significant solids layer had deposited
over that time, black in color and of similar consistency to that seen during the initial

pilot plant start-up.

The acid dose was lowered to increase pH in the feedwater to determine the effects on
the pilot operation. After an operational change to pH 6.5, a marked increase in the rate
of cartridge filter solids deposition occurred. Cartridge filter runs that had been lasting
several weeks now lasted only 4-6 days. Increases in cartridge filter solids deposition
occurred, and increases in cartridge filter pressure drops were observed within 1-2 days
of new filter insertion. The obvious changes strongly suggested pH dependence for the

solids precipitation observed.

With the change in deposition came an increase in the mass of solids available for
sampling. The deposited solids were analyzed and the results showed that the solids
consisted almost completely of iron and sulfur. Subsequent investigations indicated that
the deposited solids were likely ferrous sulfide, a black solid which oxidizes once

exposed to atmosphere to form ferric oxide solid.

The results of the pilot study indicated that low pressure RO membranes can

successfully treat the new groundwater supply to meet the water goals of the County,
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but will require some form of pretreatment to address the presence of ferrous sulfide

solids. Specific conclusions are as follows:

o No significant membrane fouling was observed when the feedwater pH was
maintained at 6.1-6.2.
. The addition of sulfuric acid and antiscalant in the RO feedwater stream is

recommended in similar dosages as used during the pilot study.

Based on information obtained from the pilot study as well as discussions with the County, a
pretreatment system is proposed to remove iron and hydrogen sulfide to protect the
membranes. It should be noted that the pilot study derived source water from one Floridan
Aquifer well, and this source water may not be indicative of the combined source water from
the additional four Upper Floridan and eight future Intermediate aquifer wells proposed to
supply raw water to the facility. It is recommended that the County conduct further water

quality analyses after the 12 remaining wells are installed.
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4.0 PROPOSED PROCESS DESIGN

The primary treatment process for the proposed WTP utilizes low pressure RO membranes.
Low pressure RO membranes operate as a pressure driven separation process. Separation
occurs due to the pressure difference between the feedwater and the permeate. Monovalent ions
will pass through the membranes in the permeate stream, while divalent ions will be rejected
and will become part of the concentrate stream. This process was identified as the most
appropriate treatment process based on County water quality goals, pilot testing and available
raw water data. In addition, this treatment process has the ability to remove other constituents,
such as pesticides and herbicides, which may have additional regulatory requirements in the
future. The following sections further detail the proposed treatment process and its associated

components.

4.1 Process Description
The proposed treatment process will include a pretreatment system and a membrane
treatment system as shown conceptually in Figure 4-1. The initial 3.2 MGD of
production capacity is proposed to be accomplished utilizing three (3) membrane trains
with a permeate production capacity of 0.75 MGD per train, along with a bypass flow of
0.95 MGD. This configuration will provide for 3.0 MGD of finished water capacity,
along with approximately 0.2 MGD of water to be utilized for filter backwashing, plant
water and membrane cleaning. It should be noted that throughout this Report, the
facility will be referenced as a 3.0 MGD facility; however, the design calculations are

based on the production capacity of 3.2 MGD.
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Figure 4-1:  Simplified Treatment System Flow Diagram
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The design recovery rate of the proposed membrane separation process will be
approximately 75%. In other words, 75% of the membrane feedwater will become
permeate, while 25% of the feedwater will be rejected and becomes concentrate.
Permeate is defined as the water that is produced by transferring the feedwater under
pressure through the low pressure membranes. The majority of the dissolved solids are
significantly reduced in this process. Concentrate is the portion of the raw water that is
rejected by the low pressure membranes. The concentrate stream contains dissolved
solids that have been removed from the feedwater stream. The system will also include a
bypass stream that will: 1) Reduce groundwater withdrawals; 2) Minimize the quantity
of concentrate to be disposed; and, 3) Stabilize the permeate stream and reduce chemical
costs for the stabilization. The Bypass is a portion of the raw water that has received
preliminary treatment in the form of chemical treatment and multi-media filtration that
bypasses the membrane system. The bypass stream is then blended with the permeate to

produce the 3.0 MGD design flow.

Based on water quality data obtained during the course of the pilot study, the limiting
factor to meet the County’s water quality goals for blending is hardness. Calculated

plant flows based on target constituent limits are shown in Appendix B. Projected
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water quality for these constituents, including hardness, is shown in Table 4-1.

projected results were approximated based on piloting data and projected flows.

Table 4-1: Approximate Water Quality Projections for Target Constituents

Projected Concentration Projected Concentration
Constituent in Finished Water in Concentrate
(mg/L) (mg/L)

Hardness 160 1,819
Chloride 46 164

Sulfate 104 1,166
TDS 287 2,337
Gross Alpha 6 80

4.2 Raw Water Supply System

These

As previously mentioned, the source water for the proposed facility will be provided

from a combination of Upper Floridan and Intermediate aquifer wells located within a

one mile radius of the WTP site. The wells are located a minimum of 500-feet from

reclaimed water storage ponds, in accordance with regulatory requirements.

proposed well layout plan and elevation is shown in Figure 4-2.

4.2.1 Upper Floridan and Intermediate Aquifer Wells

The

The proposed supply wells will include five (5) Upper Floridan wells (including

the existing Upper Floridan aquifer well used for the pilot study) and eight (8)

Intermediate aquifer wells. The well characteristics for each type of well are

shown in Table 4-2.
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Table 4-2: Wellfield Characteristics

WELL DATA
Source Intermediate Aquifer Floridan Aquifer
No. of Wells 8 5
Total Depth 275 feet 700 feet
Casing Depth 150 feet 325 feet
Casing Diameter 10 inch 16 inch
Design Capacity 150 gpm 700 gpm
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4.2.2

Raw Water Transmission Main

The raw water will be transferred to the WTP site as shown in Figure 1-1 using
ductile iron piping. A hydraulic model was conducted to size the raw water
mains, submersible pumps, and motors. Details from the modeling effort
including modeling output results, candidate pump cut-sheets and pump curves

are provided in Appendix C.

The modeled pumps are constant speed submersible pumps and are sized to
meet the future plant capacity of 5.0 MGD. A V-port ball valve with an electric
motor operator will be installed at each well site to provide control of the flow
from each well under PLC control. Variable frequency drives (VFDs) are not the
preferred control option since the motors are smaller in size (15 HP and 60 HP),
the pump sites are spread out around the wellfield and the VFDs would require
air conditioning at each well site. = The resulting raw water pump data is

provided in  Table 4-3.
Table 4-3: Raw Water Pump Data

PUMP DATA
Source Intermediate Aquifer | Floridan Aquifer
HP 15 60
RPM 3,450 3,450
Stage 5 4
Design TDH, ft. 212 214
Design Flow, gpm 150 700

4.3 Pre-Treatment

Membrane fouling is largely dependent upon site-specific source water characteristics

along with the type of pretreatment utilized. The rate of fouling can significantly impact

the operation and useful life of the membranes, ultimately impacting plant operations

and maintenance costs. Based on the results of the pilot study, a pretreatment system is
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recommended for the proposed facility to reduce the potential for membrane fouling. In
addition, the pretreatment system will extend the life of the cartridge filters and increase
the amount of time between membrane cleaning. The addition of a chemical oxidant
and chemical coagulant, along with multi-media pressure filters is proposed upstream

of the membrane units; the bypass stream will also be treated in the same manner.

It is important to note that the water quality used for this Report was obtained from one
(1) Upper Floridan Aquifer well and may not be representative of the water quality from
the proposed wells. As such, the proposed pretreatment system may need to be
modified subsequent to obtaining additional water quality for the proposed wells. If the
water quality from the proposed wells is significantly better (lower TSS, lower SDIs, etc.)
than the existing Upper Floridan well, it is feasible that the pretreatment system could
be reduced to chemical treatment and cartridge filtration. Conversely, if the water is
significantly worse (higher TSS, higher SDIs, etc.), the proposed facility may required a
more robust pretreatment system that would likely consist of a micro or ultrafiltration

system.

4.3.1 Pre-Treatment Chemical Systems
Findings from the pilot study indicate that precipitation of iron and sulfur
constituents are the main source of particulates in the source water. These
precipitates are either present in the groundwater or formed during pumping.
Additionally, particle size distribution analyses conducted on the raw water
indicate that the particles are predominately in the 2-3 pum range and
precipitation generally becomes more prevalent at pH values greater than 6.2. To
minimize the potential for membrane fouling, it is recommended that the
constituents present in the raw water be filtered prior to the membrane units
using chemical oxidation and coagulation to convert the compounds to their

insoluble forms that can then be removed with multi-media pressure filters.
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Since multi-media filters generally capture particulates 5.0 micron and greater, a
coagulant will be added upstream of the filter units to increase particle size to
ensure the precipitates are removed. The configuration of this process is

provided in Figure 4-3.

Sodium hypochlorite is recommended to oxidize constituents prior to the
pressure filters. Sodium hypochlorite is readily available, is easy to store, is a
very effective oxidant and will also be utilized for disinfection. The pretreatment
system needed for the facility will require chemical feed systems including: ferric
chloride for coagulation, antiscalant, sulfuric acid for pH adjustment, as well as
sodium bisulfite for dechlorination. = The chemicals proposed for the

pretreatment system are summarized in Table 4-4.

Table 4-4: Pretreatment System Chemicals

Chemical Formula Purpose Injection Point | Concentration
Sodium
NaOCl Oxidant Pre MM Filters 12.5%
Hypochlorite
Ferric Chloride | FeCls Coagulant Pre MM Filters 40%
Sulfuric Acid H2504 pH Adjustment Post MM Filters 93%
Sodium
NaHSOs | Dechlorination Post MM Filters 38%
Bisulfite
Prevent membrane
Antiscalant NA Post MM Filters 100%
fouling
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Chemical dosage calculations and storage requirements are provided in
Appendix D. The dosages provided in the appendix are based on pilot study
data. As additional water quality data is obtained from the combined raw water
from the 13 supply wells, the dosages may need to be adjusted. It should also be
noted that as wells are pumped over a period of time the water quality will
change. Thus, chemical dosing is something that will need to be monitored on a

regular basis when the plant is commissioned.

4.3.2 Pre-Treatment Filter Equipment
The multimedia pressure filters proposed for this facility will be constructed of
steel in accordance with ASME code requirements and stamped with an ASME
code stamp. Each tank will be equipped with the necessary flanges and
connections for the main piping system and the top of the tank head will be
equipped with a manhole for testing and maintenance. Each unit is to be
supported on four structural legs welded to the side shell as shown in Figure 4-4.
The pretreatment system design is based on the design data shown in Table 4-5:
Table 4-5: Pressure Filter Specifications
Total Design Flow (gpm) 2,743
Number of Filters Required* 6
Filter Loading Rate (gpm/ft?)* 4.86
Tank Diameter 12'-0”
Tank Straight Side Height 5-0”
Tank Design Pressure* 100 psi
* Includes 1 filter off-line for maintenance or backwashing.
** Tank Hydrostatic pressure equals 130% of design pressure
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Filter Underdrain system: Each filter bottom will be equipped with an

underdrain system consisting of a rigidly supported plate extending over the
entire bottom of the filter area. The underdrain will be designed to reduce the
water velocity, discharging the water horizontally without impeding flow,
thereby preventing channeling in the filter bed. Underdrain nozzles will be NSF

Standard 61 approved for use in drinking water.

Supporting Beds: Each filter will be provided with a 10" supporting bed

consisting of the following graded layers of gravel:

Table 4-6: Supporting Bed Specifications

Layer & Depth Passing Screen Retained on Screen
Top 3” 1.6 mm 1.4 mm, 2.2 U.C.
Next 3" 3/8" 3/16”
Bottom 4" 3/4" 3/8"

Filter Media: The filter media will include a 30-inch deep Mixed Media

separation bed composed of three materials:

Table 4-7: Filter Media Specifications

Depth Material Size Range

Top 10" Anthracite Coal 1.0-1.1mm, 1.7 U.C
Next 10" Silica Filter Sand 0.35-0.45mm, 1.4 U.C.
Next 10" High Density Filter Sand 0.20-0.32mm, 2.2 U.C

Each layer will be composed of different size and specific gravity material,
providing uniform void distribution from low to high specific gravity in the
direction of flow. The media will meet the requirements of AWWA B100, latest

revision, including provisions for air scour.
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Influent Distribution and Washwater Collection: The raw water will flow

through the filter units uniformly. The loading rate during backwashing of the
filters will not exceed 15 gpm/ft? and the filters will be designed such that media
will not be lost during backwashing cycle. The distance from the surface of the
bed to the wash water collector (freeboard) will be not less than 50% of the depth
of the filter bed. The bed is expected to expand to a maximum of 50% more than
its depth. The raw water inlet will distribute the water uniformly over the bed of

anthracite.

Piping and Valves: The internal pressure filter piping will be constructed of

Schedule 10, 304 stainless steel and configured as shown in Figure 4-4 to resist
corrosion. All piping 3" in diameter and larger will be standard weight flanged

stainless steel construction

Filter Backwash and Air Scour: The backwash cycle will be fully automated for

the filter vessels. The backwash cycles will be initiated based on differential
pressure across each filter bed with terminal headloss of 10 psig measured from
the inlet header to the effluent header for a range in cycle periods as follows in

Table 4-8:

Table 4-8: Backwash and Air Scour Cycle Periods for Each Filter Vessel
Backwash 0-30 min

Adjustable Air Scour 0-10 min

See Appendix D for Additional Information for Filter Backwashing

Compressed Air Supply for Pneumatic Filter Valves: Air will be supplied for

the scour cycle by two (2) single stage automatic air compressors with one ASME
code, 60 gallon horizontal receiver, and motor. One compressor will operate on
standby as backup. The Compressor pack will have a piston displacement of 5.0
cfm FAD and be driven by 1.0 hp, 230 volt, 3 phase, 60 Hz drive motors.
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Air Scour Blower: Air for the air scour will be provided by a rotary, positive

displacement blower designed to deliver 3 cubic feet per minute per square foot

of one filter vessel area at a pressure of 5 psig.

In-Bed Air Wash Grids: Each filter cell will include an in-bed air wash

distributor system to be placed at the interface between the supporting gravel
bed and the filter media. The air wash grids will provide even distribution of air
throughout the entire filter bed when air is applied at a rate of 3 cfm/sq. ft. of bed

area.

Sampling Cocks: Sampling cocks will be provided at the following points to

monitor water quality:

1 — Raw Water Intake

6 — Filter Effluent (each filter)
1 — Plant Effluent

In-line Monitoring: Two monitors will be installed downstream of the pressure

filters: (1) A turbidimeter will be installed downstream of the pressure filters to
monitor filter performance and (2) chlorine will be monitored to protect the

membranes to ensure there is no chlorine residual.

4.3.3 Cartridge Filters
Cartridge filters will be provided upstream of the membrane feed pumps as
additional protection to remove particles that might pass through the media
filters. This component will include three cartridge pressure vessels to be
operated, one for each RO membrane skid. The cartridge filter/cartridge filter

vessel design parameters are provided in Table 4-9.
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Table 4-9: Cartridge Filter Vessel Design Parameters

Quantity 3

Hydraulic Loading, each filter vessel 1.0 mgd (694 gpm)
Feedwater pH 5.9-6.1

Max. Clean Element Headloss 1 psi

Max. Fouled Element Headloss 10 psi

Cartridge Filter Material

Continuously Wound Polypropylene

Typical Cartridge Filter Dimensions

30” length x 1” I.D. x 2 7/16” O.D.

304 SS

150 psig @ 100°F per ASME Boiler and
Pressure Vessel Code, Section VIII,
Division 1

Cartridge Filter Vessel Material

Cartridge Filter Vessel Pressure Rating

4.4 Reverse Osmosis (RO) System Components

441 Raw Feed Water Configuration
The effluent from the multimedia pressure filters will be divided into two
streams prior to the cartridge filters: one stream will bypass the membrane
system and the second stream will provide the feedwater to the cartridge filters,
RO feed pumps, and membrane units. The membrane feed piping will include an
automated inlet valve, flow sensor, and pressure transmitter. Additionally, the
piping will include isolation valves for skid shut down for maintenance and

cleaning; sample ports will be provided to monitor feedwater quality.

4.4.2 RO Feed Pumps
One RO feed pump will be provided for each RO skid (total of 2 RO feed
pumps). Each RO feed pump will have a design capacity of 700 gpm at a design
head of 280 feet (121 psi) in order to feed the RO membranes. Multistage,

centrifugal, vertical turbine pumps are recommended for the RO feed pumps.

The materials of construction for the wetted parts, bowls, impellers, columns,

Reverse Osmosis Basis of Design
1024-0080

Manatee County
May 2008 34



shafts, discharge heads, pump cans, of each RO feed pump will be 316 stainless
steel. Each pump suction pipe will be 10-inch diameter 316 stainless steel,
Schedule 10S. Each pump discharge pipe will be 8-inch diameter 316 stainless
steel, Schedule 10S. Each pump will be driven by a 75 horsepower electric
motor, inverter duty, premium efficiency, operating off of a 480 volt, 60 hertz, 3-
phase electric power source. Each vertical turbine pump will be driven by a

variable frequency drive in order to adjust RO feed flow rates and pressures.

4.4.3 Skid Configuration
Three (3) RO membrane skids will be provided, each with a raw water feed
capacity of 1.0 MGD, a permeate discharge of 0.75 MGD, and a concentrate
discharge 0.25 MGD. The three RO skids together will provide for a feedwater
capacity of 3.0 MGD, and will produce permeate and concentrate flows of 2.25
MGD and 0.75 MGD, respectively. The membrane skid configuration is shown

in Figure 4-5.

Each membrane skid will have approximate dimensions of 30 feet in length, 10
feet in width and 12 feet in height. Each skid will consist of 21 fiberglass
pressure vessels; each 8-inches in diameter, with membrane elements inside of
them will be arrayed on a structural frame consisting of epoxy coated carbon

steel. The pressure vessels will be supported by the structural frame.

The typical array of pressure vessels for this project would have two stages of
membrane elements/pressure vessels. Fourteen (14) of the membrane
elements/pressure vessels would be in the first stage and seven (7) in the second
stage. The first stage concentrate will flow into the second stage membrane

elements to increase the overall efficiency.
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4.4.4

The feedwater and concentrate piping on the skid will be fabricated from 316
stainless steel. The permeate piping on the skid will be fabricated from Schedule
80 PVC pipe. Each permeate connection from each pressure vessel will be

equipped with a sampling connection that will be piped to a sampling panel.

Membranes

The proposed low pressure membranes for the skids are fabricated from
polyamide, spiral wound, with a fiberglass outer wrap. Each membrane
measures 40 inches in length by 8-inches in diameter with a membrane surface

area of 400 square feet. Design permeate unit production (flux) is 14.87 gfd.

Typical operating pressures for the membranes range from 80-120 psi, although
they can withstand a maximum liquid pressure of 300 psi. The maximum liquid
temperature during regular operation or cleaning cannot go above 113° F
without damaging the membranes. Exposure of the membranes to free chlorine
or other oxidizing agents such as permanganate ozone, bromine and iodine can
damage the membranes. Sodium bisulfite will be injected into the raw water
feed upstream of the membranes to ensure the absence of free chlorine. The
membranes are resistant to liquids with pH values between 4 and 11 during
normal operation and 2.5 to 11 during short-term operations. The maximum
pressure differential allowed per membrane element is 10 psi and the maximum
allowed per pressure vessel is 60 psi. The turbidity of the raw water feed must

be less than 1 NTU, and the SDI must be less than 5.

Reverse Osmosis Basis of Design Manatee County

1024-0080

May 2008 37



4.4.5 Membrane Cleaning System
The most common problem with RO membranes is fouling that is caused by
scale buildup, biological growth, or deposition of colloidal material. Fouling
leads to an increased resistance to flow through the membranes, which decrease
the performance of the system. Scaling is caused by a concentration of salts in
excess of their saturation point, which precipitates salt deposits on the membrane
surface. Fouling reduces permeate flow, increases pressure losses across the

membranes, and affects the permeate quality.

When the low pressure membrane system becomes fouled, the membranes must

be chemically cleaned in order to accomplish the following;:

o Dissolve and remove inorganic scales.
. Flush out particulate material.
o Breakdown bacterial slimes.

Eliminate bacteria and other microorganisms.

Most cleaning systems consist of the following items:

. Mixing Tank with cover.
o Mixer.

. Immersion Heater.

. Recirculation Pump.

J Cartridge Filter.

o Recirculation Piping.

The cleaning fluid is heated to a specific temperature in the mixing tank before it
is pumped through the membranes on a skid in the normal direction of flow.

Temporary piping connections allow the cleaning fluid to be returned to the
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mixing tanks and re-circulated back through the membranes a number of times.

The cartridge filter removes solid matter from the cleaning fluid.

Concentrated cleaning fluids are mixed with water in the mixing tank to obtain

the correct dilution ration. Cleaning fluids used on the membranes include:

. Enzymes to breakdown bacterial slimes.

o Detergents to suspend particulates and dissolve organic matter.
. Biocides to kill bacteria.

. Chelators to remove scale.

o Acids to dissolve inorganic matter.

o Caustics to dissolve organic matter and silica.

Many of the cleaning fluids are proprietary; membrane manufacturers typically
provide recommended cleaning fluid lists for specific membranes. Membrane

cleaning normally occurs every four to six months.

4.5 Post Membrane Treatment

4.5.1 Permeate Stabilization and Blending
The three RO skids will produce 2.25 MGD of permeate, which will have only a
small percentage of dissolved solids in comparison to the RO feed.  The
permeate is relatively corrosive and unstable; it's projected 6.0 pH can change
rapidly. In addition, most of the minerals necessary for the human body have
been removed by the membrane separation process to negligible levels. In order
to provide buffering capacity and acceptable levels of minerals, 0.95 MGD of
bypass water will be mixed with the permeate. The bypass water has been

treated by the multi-media filters for removal of suspended solids. The bypass
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water will have a considerable amount of dissolved solids, dissolved minerals
and buffering capacity. After the permeate and bypass water are combined,
sodium hydroxide will be added to adjust the pH of the blended water to
approximately 7.5, which will match the County’s goal for pH within the

distribution system.

4.5.2 Disinfection
Current regulations require that water treatment facilities utilizing groundwater
not under the direct influence of a surface water achieve a 4-log inactivation
and/or removal of viruses. Conventional filtration utilizing chemical treatment
and multi-media filters provides for 2-log inactivation and/or removal of viruses.
The remaining 2-log removal must be provided by disinfection. Sodium
hypochlorite and aqua ammonia will be injected into the blended water to
produce a combined concentration of 2.1 mg/L in the 3.0 MG storage tank. The
chemically treated blended water will be thoroughly mixed by a 12-inch static

mixer before being transferred into the ground storage tank.

CT is the product of the disinfectant concentration (C) in mg/L times the
detention time (T) in minutes. Past studies of CT values for inactivation of
viruses using chloramine indicates that a 2-log inactivation is achieved with a CT
value of 321 at a temperature of 20°C. Assuming that the 3.0 MG storage tank is
half full (1,500,000 gallons) the detention time for peak demands of 6.4 MGD
(4,444 gpm) is 338 minutes. The combination of the chloramine concentration
with the detention time during peak flows provides for a CT of 710 (2.1 mg/L x
338 minutes), which is more than sufficient to inactivate viruses and provides for

an approximate 3.75 log inactivation of viruses credit for the disinfection system.
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4.5.3

The potable water discharged from the 3.0 MG storage tank will be monitored
for combined chlorine concentration using an on-line analyzer. If the combined
chlorine concentration falls below a specified value, sodium hypochlorite and
aqua ammonia will be metered into the finished water piping to raise the
combined chlorine residual of the potable water entering the distribution system

to the appropriate levels.

Finished Water Storage and Pumping

A high service pump station is proposed to pump the potable water from the 3.0
MG storage tank into the County’s distribution system. The high service pumps
will be designed to provide a peak hourly flow of two times the plant’s

production capacity of 3.2 MGD, for a peak flow of 6.4 MGD.

Proposed are four split-case centrifugal pumps, two of which that will be rated at
2,250 gpm and two of which that will be rated at 1,125 gpm. Both of the smaller
pumps will be constant speed pumps, while one of the larger pumps will utilize
a variable frequency drive to better meet varying system demands and pressures.
Each pump will be capable of pumping the water at a design head of 185 feet (80
psi), which is sufficient to fill the nearby Erie Road elevated water storage tank,
and to supply finished water into the County’s distribution system. The two
larger pumps will have 150 horsepower motors, while the two smaller pumps
will have 75 horsepower motors. Two large pumps will be capable of meeting
peak demands with the two small pumps out of service; and two small pumps
and one large pump will be capable of meeting peak demands with one large

pump out of service.
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Some modifications at the existing elevated 1.0 MG storage tank will be
necessary to ensure the tank will drain and refill regularly to maintain water
quality and to utilize the storage capacity of the tank. These modifications will
include the installation of a pump rated at 2,000 gpm, new piping, gate valves, a
check valve, and a flow meter as shown in Figure 4-6. The pump and associated
piping and valves will be housed on the ground floor inside of the steel support
structure for the elevated tank. The pump will be capable of transferring the
volume of potable water from the tank to the distribution system in
approximated 8-1/2 hours. A PLC will be programmed to activate the pump on a

regular daily timed basis to empty the elevated storage tank.
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4.6 Concentrate Management

When membrane separation processes are utilized for water treatment, concentrate
disposal is typically one of the biggest challenges due to permitting requirements and
costs. Several different options were explored to dispose of the 0.75 MGD of concentrate
from the RO treatment process. During the course of pilot testing, additional water
quality testing was conducted for the Upper Floridan and Intermediate aquifers, the first
and second stage permeate streams and the first and second stage concentrate streams.
The anticipated constituent concentrations in the concentrate stream were utilized to

determine the most cost effective and permittable approach for concentrate disposal for

the proposed RO facility.

4.6.1

Concentrate Flows and Quality

Mass-flow balance calculations conducted for the proposed WTP indicate that
the constituent levels in the RO concentrate will be within those levels identified
in the County’s Sewer Use Ordinance (SUO).

estimated at 0.75 MGD; the characteristics of the constituents of primary concern

for the concentrate are listed in Table 4-10.

The concentrate flows are

Table 4-10: Concentrate Characteristics

Parameter Concentrate Stream Local Limits
Hardness 1,819 -
Chloride 164 mg/L 287 mg/L
Sulfate 1,166 -
TDS 2,337 -
Gross Alpha 80 --

pH 6.8 -~
Arsenic - 2.51 mg/L
BOD:s - 7,290 mg/L
Cadmium - 0.73 mg/L
Copper - 28.48 mg/L
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Parameter Concentrate Stream Local Limits
Cyanide -- 4.70 mg/L
Lead - 1.87 mg/L
Mercury - 0.38 mg/L
Molybdenum - 1.26 mg/L
Nickel -- 11.28 mg/L
Selenium -- 2.11 mg/L
Silver -- 16.06 mg/L
TSS - 1,830 mg/L
Zinc - 4.78 mg/L

4.6.2 Concentrate Management
The option of transferring the concentrate directly into the County’s Master
Reuse system was explored to determine its feasibility for concentrate disposal.
Rule 62-610.865 (F.A.C.) addresses the requirements for blending concentrate
with reclaimed water. Rule 62-610.865 of the F.A.C. indicates that the
concentrate can be blended with the County’s reclaimed water system. The rule
requires that the RO concentrate, reclaimed water and the blended
concentrate/reclaimed water streams must be continuously monitored. The
concentrate will be transferred to a location directly upstream of the golf course
storage pond, where it will tie-in to the existing pipe that transfers reclaimed
water from the NWREF into the reclaimed water storage pond. This is the most
cost effective option for concentrate disposal and also provides for beneficial
reuse of the concentrate stream via the County’s reclaimed water system. A
summary of the blended RO concentrate and RCW quality characteristics is

provided in Table 4-11.
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Table 4-11: Projected Blended RO Concentrate and RCW Quality

Constituents Flow Locations
Membrane Concentrate

-------- Flow (gpd) Concentration (mg/L)
Sulfate 750,000 1,166
TDS 750,000 2,337
Chloride 750,000 164
Sodium 750,000 NA

-------- North Water Reclamation Facility Effluent
Sulfate 5,000,000 116
TDS 5,000,000 668
Chloride 5,000,000 104
Sodium 5,000,000 76

-------- Blended Concentrate/ NWRF Effluent Stream
Sulfate 5,750,000 253
TDS 5,750,000 886
Chloride 5,750,000 112
Sodium 5,750,000 66

4.6.3 Concentrate Piping and Disposal

The concentrate will be transferred using approximately 2,750 feet of 8-inch high
density polyethylene pipe. It is recommended that the pipe be installed via
directional bore beneath Buffalo Creek golf course. This approach will reduce
the length of concentrate piping required from approximately 13,000 feet (open-
cut following Erie Road and NWRF entrance road) to 2,750 feet (directional

bore), providing the opportunity for substantial cost savings to the County.

4.7 Plant Wastewater Management

4.7.1 Plant Wastewater

The County’s Comprehensive Plan requires an infrastructure standard of 95

gallons of wastewater treatment per day (average daily flow) per capita and a
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4.7.2

4.7.3

peak factor of 1.31 times the average daily flow. The wastewater flows for the
proposed RO facility have been determined based on this information. A
conservative estimate of 1,250 gpd was used for sizing of system components.
The plant wastewater will be drained to the backwash tank and pumped, along

with the filter backwash, to the Manatee County NWREF.

Filter Backwash

Finished water will be pumped to the pressure filters for backwashing at a
maximum rate of approximately 1,400 gpm. The total volume of water used
during the backwash and rinse to waste cycle will be approximately 17,600
gallons. Backwash water from the pre-treatment filters will be drained to the
backwash tank and wetwell onsite. The backwash tank and wetwell will be sized
to accommodate two complete filter backwashes. It is anticipated that each on-
line multi-media filter will need to be backwashed every other day. Refer to
Appendix D for additional information on the proposed filter backwashing

cycle.

Plant Backwash Tank and Wetwell

The proposed backwash tank and wetwell will be 25" x 25" x 9" high (Sidewater
depth) with a functional volume of 42,075 gallons. The waste backwash pumps
will be designed to transfer the contents of the backwash tank to the headworks
at the NWRF, and will each be designed for flows of 200 gpm at 100" TDH. The
submersible pumps will be located in the backwash tank and wetwell. The waste
backwash pumps will pump the backwash water, along with the plant

wastewater, to the Manatee County NWRF via a 4” diameter forcemain.
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5.0  PROPOSED FACILITY DESIGN

5.1 Site Layout
The major site components for the proposed Erie Road WTP include the following:
o Six (6) Multi-Media Filters
. RO Building containing three RO skids (includes cartridge filter vessels, RO feed

pumps, control panels, etc.) CIP system, workshop, control room, offices,
electrical room, etc.

o Three Million (3,000,000) gallon ground storage tank
o High service pump station
o Filter backwash holding tank and pump station
. Emergency generator and fuel storage tank
. Chemical building
. Stormwater detention pond
J Access roadway and parking
The proposed layout of the site is shown in Figure 5-1. The proposed site is located to
the north of the existing Erie Road Elevated Storage Tank site, to the west of Buffalo
Creek Golf Course and approximately 1,600 feet southwest of the North Water
Reclamation Facility.
Access will be provided to the proposed water treatment plant by connecting to the
existing access road for Buffalo Creek Golf Course. The proposed access road will be a
24-foot wide asphalt-paved drive that provides access to the WIP. An on-site access
road will also be constructed to provide access to the WTP’s facilities.
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The proposed 3.0 MG storage tank is located to screen off the Water Treatment Plant site
from the golf course to the east and the proposed community center to the south. The
proposed 3.0 MG storage tank is shown in Figure 5-2. Space is provided to install an
additional 3.0 MG storage tank in the future. In addition, provisions are provided to
expand the water treatment plant from a capacity of 3.0 to 5.0 MGD in the future.
Specific units that will need additional space in the future include the Multi-Media
tilters and High Service Pump Station (additional pumps). Space has been provided
between major units for the installation of pipelines, electrical duct banks, and control

system conduits.

Major header piping to the treatment systems will be sized for the future 5.0 MGD
capacity water treatment plant. The piping shown on the site plan will accommodate
the future 5.0 MGD plant. The 20-inch raw water main will enter the WTP site from the
west and is then routed to the multi-media filters located at the northwest area of the
site. Space will be provided to construct 4 additional multi-media filters to provide for

expansion of the facility to 5.0 MGD.

The effluent from the multi-media filters will be conveyed via an 18-inch pipeline to the
proposed RO building located on the northeast section of the site. When the pipeline
splits for the bypass water pipeline, it will be reduced to 16-inches in diameter to serve
the proposed and future RO skids and associated cartridge filters and RO feed pumps.
Space is provided on the north end of the RO building in order to provide for 2

additional RO skids in the future.
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The RO permeate will be combined with the filtered bypass flow and conveyed to the
3.0 MG storage tank via a 16-inch pipeline entering the bottom of the tank. Space will be

provided to the south of the proposed storage tank for a future 3.0 MG tank.

A 30-inch finished water pipe will transfer water from the 3.0 MG storage tank to the
proposed High Service Pump Station. The High Service Pumps will discharge into a 24-
inch header constructed in a southerly direction to connect into the existing 16-inch
potable water transmission main running along Erie Road. It is important to note that
hydraulic modeling is being conducted for the County at the time of this Report’s
preparation to help determine piping modifications that may be required along Erie
Road. Space will be provided at the High Service Pump Station for additional pumps

when the treatment plant is expanded to 5.0 MGD in the future.

A 42,000 gallon Waste Backwash Holding Tank will be constructed to the north of the
multi-media filters for the collection and pumping of the waste backwash from the
multi-media filters and the sanitary wastewater from the RO building. The waste

backwash will be pumped via a 4-inch force main to the County’s NWREF.

The chemical storage facility will be constructed to the north of the RO Building.
Chemicals will be fed into the raw water main upstream of the Multi-media filters, the
RO feedwater and permeate, the combined RO permeate/bypass blend stream, and
upstream of the High Service Pump Station. The chemical building will be located as
near as possible to all of these locations so that chemical piping runs will be relatively
short. Chemical piping will be double-wall for containment, and will include provisions

for monitoring for and locating leaks.
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5.2

The tank-mounted emergency generator will be located to the north of the RO building
in order to supply emergency electrical power to the RO WTP. A stormwater detention
pond will be located in the southwest corner of the site to provide treatment and

attenuation from runoff from the plant’s impervious areas.

The treatment plant site will be enclosed with an 8-foot chain-link security fence with an
electric motor operated rolling gate. The fencing design will take into consideration the
nearby school, existing athletic facility and existing golf course in order to provide an
aesthetically pleasing view of the plant site. Landscaping buffers will be provided
between the fence and the aforementioned areas to comply with County land

development codes.

RO Building Layout

The Reverse Osmosis Building will be a pre-engineered metal building with a floor area
of about 8,500 square feet. The building will be split into two main sections; one for the
office/administration/operations and the second for the treatment process area. The
office area will occupy about one third of the total area and will include a utility room,
operations room, Chief Plant Operator’s office, conference room, break room, water
laboratory, restrooms, operator’s office and electrical room. Figure 5-3 presents the

proposed layout for the RO building.
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5.3

The operations room will contain computers and monitor screens necessary for the plant
operators to monitor and operate the facility. The operations room will have work
stations, seating and a viewing window out to the process equipment area. The
electrical room will contain the main 480 volt electric service entrance, circuit breaker
panels, automatic transfer switch, starter panels, variable frequency drives, control
panels, lighting panels and air conditioning units. The laboratory will include test

equipment, counter space, and storage for conducting process control analyses.

The building will have steel panels with baked on epoxy paint applied at the
manufacturer’s factory in order to minimize corrosion. The building will include partial
height, CMU walls to provide additional durability and impact resistance. The RO
section of the proposed building will contain three RO skids, one clean-in-place skid,
piping trenches, process piping, control panels, electric power and instrumentation
conduits, and remote instrumentation units. Space will be provided in the Shop area to

store membranes, cartridge filters, and membrane cleaning chemicals.

Chemical Storage Area

A chemical storage facility is proposed for the facility that will contain the treatment
chemicals and associated duplex chemical metering pumps. The chemical storage will
include secondary containment that will be constructed as part of the concrete
foundation and will include concrete containment areas surrounding the chemical
storage tanks. These containment areas will be sized to contain the volume of one of the
two tanks for each respective chemical. Coatings that are resistant to the respective
chemicals stored will be applied to the floor and walls of each containment area. The
two tanks for each chemical will be sized to provide for a 30-day storage capacity within
a chemical building. The storage tanks will be fabricated with the appropriate material

for maximum chemical resistance.
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The proposed chemical storage area will be a CMU block structure with a raised roofing
system that will provide protection of the chemicals from direct sunlight. Chemicals to

be stored in the building include:

. Antiscalent — used to prevent scale buildup on membranes
) Aqua Ammonia — used to form chloramine for disinfection
. Ferric chloride — used as a coagulant to remove iron, manganese and arsenic with

Multi-Media filters

. Sodium Bisulfite — used to neutralize chlorine from filtered water prior to
flowing through membranes

. Sodium Hydroxide — used to raise the pH of the blended water to meet the
County’s goals and EPA regulations

o Sodium Hypochlorite — used as an oxidizing agent prior to multi-media

filtration; used for disinfection of blended water and potable water

o Sulfuric Acid - used to lower the pH of the RO feed water stream.
o Fluoride — used to prevent tooth decay
o Polyphosphate — used as an approved potable water system corrosion inhibitor

Table 5-1 provides a summary of the proposed chemical storage capacities for the WTP.

Figure 5-4 presents the proposed layout for the chemical storage and pumping facility).
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Table 5-1: Chemical Storage Capacity and Material

Chemical Onsite Storage Capacity Storage Material
Sodium Hypochlorite 14,000 gal Fiberglass
Ferric Chloride 450 gal HDPE tote
Sulfuric Acid 5,600 gal Carbon Steel
Sodium Bisulfite 1,200 gal Fiberglass
Sodium Hydroxide 6,400 gal Fiberglass
Aqua Ammonia 1,500 gal Fiberglass
Antiscalant 400 gal HDPE tote
Polyphosphate 1,100 gal Fiberglass
Fluoride 200 gal HDPE tote
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5.4

5.5

Effluent/Finished Water Storage

The permeate from the RO skids and the filtered bypass water will be combined before
receiving chemical treatment using sodium hydroxide for pH adjustment and sodium
hypochlorite and aqua ammonia for disinfection. The bypass water stabilizes and
provides minerals to the permeate. A static mixer will be provided to mix the chemicals
into their respective injection points. The blended water flows to the proposed 3.0 MG
storage tank. A baffle will be installed through the center of the tank to prevent short
circuiting between the inlet and the outlet. As previously mentioned, the storage tank
will provide sufficient detention time for disinfection of the water. The 3.0 MG storage
tank will be a pre-stressed concrete tank, 120 feet in diameter by 35 feet 6 inches in
sidewater depth. The proposed storage tank will have a 16-inch inlet pipe and a 30-inch
outlet pipe. The water level in the tank will be monitored using an ultrasonic level

Sensor.

High Service Pump Station

The high service pump station will transfer the water stored in the 3.0 MG tank into the
County’s potable water distribution system. The high service pumps have been sized to
meet a peak hourly demand of two times the design capacity or 6.4 MGD at a pressure
of 80 psi. Computer modeling of the distribution system conducted by the County has
shown that an 80 psi discharge pressure is needed at the pumps to integrate the finished

water into the County’s distribution system and nearby elevated storage tank.

Proposed are four split-case centrifugal pumps, two of which that will be rated at 2,250
gpm and two of which that will be rated at 1,125 gpm. Both of the smaller pumps will
be constant speed pumps, while one of the larger pumps will utilize a variable
frequency drive to better meet varying system demands and pressures. Each pump will
be capable of pumping the water at a design head of 185 feet (80 psi), which is sufficient

to fill the nearby Erie Road elevated water storage tank. The two larger pumps will
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have 150 horsepower motors, while the two smaller pumps will have 75 horsepower
motors. Two large pumps will be capable of meeting peak demands with the two small
pumps out of service; and two small pumps and one large pump will be capable of

meeting peak demands with one large pump out of service.

The potable water header pipe between the 3.0 MG storage tank and the high service
pump station will be 30-inches in diameter in order to meet the future water demands.
The high service pump station discharge pipe will be 24-inches in diameter in order to

meet the future demands.

The proposed high service pump station building will be constructed from split-face
CMU block. The building will be large enough to house six high service pumps, (four
initially and two for the expanded facility). One end of the pump station building will
be separated from the pump room in order to house the requisite electrical equipment,
including circuit breakers, motor control centers, lighting panels, PLCs and VFDs. The

layout of the high-service pump station is provided in Figure 5-5.
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5.6

Waste Backwash Storage Tank and Lift Station

During normal plant operation, the multi-media filters will eventually become partially
clogged with solid particles and will need to be backwashed. The major components of

the waste backwash resulting from the backwash cycle are described in Appendix D.

The waste backwash and rinse will contain the majority of the particles collected in the
anthracite and sand beds during the filtration cycle. The waste backwash water must be

pumped to the NWREF for treatment.

Proposed facilities for handling the waste backwash water include a storage
tank/wetwell with submersible pumps (See Figure 5-6). The storage tank will have a
volume of approximately 42,000 gallons in order to store two backwash cycles. The
tanks will be installed in the ground at an elevation at least several vertical feet below
the multi-media filter bottom drain in order to drain the filter tanks by gravity. The
waste backwash storage tanks will have dimension of 25" L x 25" W X 9" SWD. Overall

height of the tanks will be 12 feet with freeboard taken into account.
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5.7

In order to make as little impact as possible on the NWRF, the waste backwash water
will be collected in the tank then pumped to the treatment plant at a rate of 200 gpm
over a period of approximately two hours for every 20,000 gallons. The proposed waste
backwash pumps will be two submersible wastewater pumps installed at one end of the
tank, each pump with a capacity of 200 gpm, and each 15 HP. One pump will be in
operation and the other on standby. The pumps will pump into a 4-inch force main
installed from the waste backwash tank directly to the NWRF headworks; or installed
from the waste backwash tank to an existing domestic wastewater force main
discharging to the NWRF headworks. A weatherproof stainless steel NEMA 4X control
panel will be installed adjacent to the submersible pumps to control their operation. An
ultrasonic level sensor will be installed to monitor wastewater levels in the storage tank.
In addition to the waste backwash, the waste backwash storage tanks will receive
domestic sewage from the RO building which will be pumped to the NWRF. The
maximum quantity of domestic wastewater collected is expected to be less than 1,250

GPD or less than 1 gpm.

Plant Electrical Systems

The membrane process equipment will be served by a 480 volt, 60 Hertz, 3 phase, 4 wire
service from the local power utility. A simple radial distribution system will be
provided. A single-ended 1600-amp switchboard will distribute the incoming power to
a motor control center (MCC) and variable frequency drives located in the main
electrical room. The switchboard and MCC will provide power feeds to all process
related equipment including the membrane feed pumps, five of the thirteen nearest well
pumps, high service pumps, waste backwash water pumps, the clean-in-place skid,
chemical feed pumps, air compressors, instrumentation, controls, exhaust fans and other
miscellaneous electrical equipment. The new electrical equipment will be located in an

electrical room incorporated into the RO Building. It is noted that he remaining raw
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water well pumps and the pumps at the Erie Road elevated tank site will have

individual electric services from the local power utility.

The RO Building electrical room will be designed with extra available space for electrical
equipment required when the plant is expanded from 3.0 to 5.0 MGD capacity. The
Electrical Room will contain motor control centers, motor starters, variable frequency
drives, circuit breakers, automatic lighting panels, control panels and air conditioning

units to keep the ambient air temperature at 70 degrees Fahrenheit.

An emergency generator and fuel storage tank will be installed to the north of the RO
Building. The generator will provide emergency electric power for the water treatment
plant and the five closest wells that will provide raw water to the facility. Figure 5-7

presents the proposed electrical single-line diagram for the facility.
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5.8 Plant Instrumentation System
The proposed instrumentation control system will be designed to operate the proposed
RO treatment plant and its associated raw water supply wells on a completely
automated basis, except when equipment requires maintenance, repairs and/or
replacement. The control system will also be capable of operating in a semi-automated
mode and a manual mode. The proposed system will be designed in accordance with
County standard operation and communication systems and software. Figure 5-8

presents the proposed process and instrumentation diagram for the facility.

The instrumentation system will be designed for operation from the control room in the
RO building at the WTP. The design will provide a high degree of reliability and
flexibility and will allow for future expansion. The control room of the RO building will
be provided with touch-screens to monitor and control the RO treatment plant and raw
water wells. Two-way communications will be provided with the PLCs at the raw water
wells and pump stations, as well as the PLCs located at WTP site. The operators in the

control room will be able to monitor and control the following:

. Raw water wells
° Multi-media filters

° RO skids

. High service pump station

. Waste backwash pump station

J Emergency generator and transfer switch
o Chemical feed pumps

A lap-top computer will be provided for programming and reprogramming the PLCs.

Operator interfaces will be provided at each major equipment location.
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Flow control valves will be included in the system in the following locations:

o Raw water feed (each multi-media filter)
o Multi-media filters’ Backwash

. Rinse Cycle (each multi-media filter)

o Bypass water

o RO feed water

. RO permeate (each RO skid)
. RO reject (each skid)

o Well pump discharge lines
The proposed RO system will include instrumentation to control and monitor the
system and report back to the master PLC. Major instruments including a list of

locations consist of the following:

Flowmeters and Transmitters

. Raw water wells (each well)

o Treatment plant raw water inlet
o RO skid feed

. Bypass water

. RO skid inlet (each skid)

o RO skid permeate outlet (each skid)
o Blended water
. High service pump station discharge
J Multi-media backwash water
. Chemical feed pump discharges
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Pressure Sensor/Transmitters

o Raw water wells (each well)
. Treatment plant raw water inlet

. RO skid inlet upstream of RO feed pump (each skid)

o RO skid inlet downstream of RO feed pump
o RO skid permeate outlet (each skid)

. High service pumps discharge

o Cartridge filter vessel differential pressure

Level Sensor/Transmitters

. 3.0 MG Storage Tank

o Waste backwash pump station wetwell
. Bulk storage tanks for chemicals
Chlorine Residual

. Multi-media filter inlet

. Multi-media filter discharge header

o RO skid inlet (each skid)

. Blended water header (prior to blended water clearwell)
o Inlet to 3.0 MG storage tank
o Outlet from 3.0 MG storage tank
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pH/ORP Sensor/Transmitter

. Raw water inlet to treatment plant

. Multi-media filter discharge header

. RO skid inlet (each skid)

o RO skid permeate (each skid)

o Blended water header prior to blended water clearwell

. High service pump station discharge header

Turbidity and Conductivity Sensors/Transmitters

. Raw water inlet to treatment plant
. Multi-media filter discharge header
o Blended water pumps discharge header
. High service pump station discharge header
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6.0 CONSTRUCTION COST ESTIMATE

Capital costs were updated from previous estimates provided in the Manatee County Water
Supply Facilities Work Plan that was submitted to Manatee County in December 2007. Several
modifications were made in the cost estimate to include seven (7) additional wells, a 3.0 MG
storage tank, multi-media pressure filters for pre-treatment, additional costs for concentrate
disposal, and modifications required at the existing Erie Road elevated storage tank. These

updates are provided in the total project cost summary shown in Table 6-1.
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Table 6-1: Estimated Total Project Cost

ITEM
NO. DESCRIPTION UNIT | QTY. UNIT PRICE AMOUNT
MOBILIZATION & SITE WORK
1 Mobilization LS 1 $450,000.00 $450,000.00
2 Site Work, Fencing & Security Gate LS 1 $ 950,000.00 $950,000.00
3 Yard Piping LS 1 $ 150,000.00 $150,000.00
BUILDINGS & STRUCTURES
4 Membrane Building SF 8,500 $200.00 $1,700,000.00
Chemical Building, Storage Tanks, Chemical Feed Pumps LS 1 $275,000.00 $275,000.00
TREATMENT UNITS
6 Multimedia Filters LS 1 $  1,500,000.00 $1,500,000.00
7 RO Membrane Skids, Pumps, Cartridge Filter Vessles, and CIP Skid LS 1 $2,000,000.00 $2,000,000.00
8 Electrical @10% of Filters and Membrane Equipment LS 1 $720,000.00 $720,000.00
9 Instrumentation @10% of Filters and Membrane Equipment LS 1 $720,000.00 $720,000.00
10 Generator LS 1 $350,000.00 $350,000.00
11 Stainless Steel Piping & Fittings LS 1 $125,000.00 $125,000.00
12 Backwash Pump Station Mechanical Components LS 1 $75,000.00 $75,000.00
RAW WATER WELLS AND TRANSMISSION MAIN
12 6-inch DI Raw Water Main LF 6.000 $65.00 $390,000.00
13 8-inch DI Raw Water Main LF 5250 $75.00 $393,750.00
14 10-inch DI Raw Water Main LF 600 $90.00 $54,000.00
15 12-inch DI Raw Water Main LF 3500 $100.00 $350,000.00
16 16-inch DI Raw Water Main LF 1.800 $90.00 $162,000.00
17 20-inch DI Raw Water Main LF 850 $105.00 $89,250.00
18 Upper Floridan Wells, Well Pumps & Piping EA 4 $250,000.00 | $1,000,000.00
19 Intermediate Aquifer Wells, Well Pumps & Piping EA 8 $150,000.00 | $1,200,000.00
FINISHED WATER STORAGE AND PUMPING
13 3 MG Ground Storage Tank LS 1 $ 1,250,000.00 $1,250,000.00
14 24-inch DI Pipe (Storage Tank to Distribution System) LF 2,500 $125.00 $312,500.00
15 Pumps, Piping & Valves for Modifications at Erie Rd. Elevated LS 1 $250,000.00 $250,000.00
Tank
16 High Service Pump Station and Building LS 1 $500,000.00 $500,000.00
CONCENTRATE DISPOSAL

17 8-inch HDPE Directional Drill (to RCW System) LF 2,800 $125.00 $350,000.00
SUBTOTAL CONSTRUCTION COST $15,320,000.00

18 Contingency (@ 20%) LS 1 $3,064,000.00
19 TOTAL CONSTRUCTION COST $18,384,000.00
20 Engineering, Legal & Administrative (@ 20%) LS 1 $3,064,000.00
21 TOTAL PROJECT COST $21,448,000.00
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Operation and maintenance (O&M) costs were projected to include power, chemical
consumption, equipment replacement, and labor costs. Energy costs contribute the largest
fraction of operation and maintenance projections due to the energy demand required for
pumping. The estimated annual O & M costs, capital recovery, and cost per 1,000 gallons are

provided in Table 6-2:

Table 6-2: Projected WTP Cost Summary

Design Capacity 3.0 MGD

Total Project Cost $21,448,000.00

Capital Recovery @ 5%, 30 years $1,396,000.00

Annual O&M Costs $ 1,135,000

Total Annual Costs $2,531,000.00

Cost of Treated Water ($/1,000 gallons) $2.31
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7.0 CONCLUSION

Based on projected County potable water demands, a 3.0 MGD Reverse Osmosis Water
Treatment Plant (WTP) is proposed at the Erie Road site to supplement the existing water

supply, and to meet near-term demands.

The proposed 3.0 MGD Erie Road WTP will:

. Augment the County’s existing potable water supply with 3.0 MGD of high quality
drinking water by 2014.

o Allow for expansion to produce up to 5.0 MGD in the future.

. Produce high quality drinking water that meets FDEP primary and secondary

standards, as well as County water quality goals.

The raw water for the proposed facility will be supplied by a total of 13 production wells [eight
Intermediate Aquifer wells (150 gpm capacity each) and five Upper Floridan wells (700 gpm
capacity each)]. Water quality testing of the combined well water will be conducted prior to
detailed design of the facility, as the design criteria provided in this report is based on water
quality derived from the existing Upper Floridan well. Based on the results of the water quality
analyses, the proposed pretreatment system may need to be modified to ensure proper

operation of the facility.

The 3.95 MGD of raw water supply will be transferred to six multi-media pressure filters. The
filtered flow will then be split into a bypass stream (0.95 MGD) and a RO feedwater stream (3.0
MGD). The membranes will operate at approximately 75% recovery, resulting in a 0.75 MGD
concentrate stream. The 2.25 MGD of RO permeate will combine with the bypass stream to
provide 3.2 MGD of finished water; 0.2 MGD of which will be used for filter backwashing and

plant water.
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Pretreatment using chemical oxidation and coagulation (sodium hypochlorite and ferric
chloride) with multimedia pressure filtration is recommended for the 3.95 MGD of raw water to
address ferrous sulfide precipitates, as identified in the pilot study. The filters will be sized for
a maximum hydraulic loading of 4.86 gpm/ft?> with one unit out of service for backwashing or

other maintenance.

The proposed RO treatment system will include 3 skids, each with a feed rate of 1.0 MGD;
permeate flow of 0.75 MGD, and 21 vessels with 6 membrane elements per skid. The
membranes will be low pressure water softening membranes. Provisions will be made to

accommodate two additional membrane skids for future expansion to 5.0 MGD.

The RO concentrate will be transferred to a location near the NWRF’s golf course reclaimed
water storage pond, where it will be blended with reclaimed water from the NWREF. The
blended concentrate/reclaimed water stream will then be transferred into the reclaimed water

storage.

The RO permeate and filtered bypass streams will be blended, chemically stabilized, and
disinfected. The finished water will be stored in a proposed 3.0 MG ground storage tank. High
service pumps will transfer the finished water through a proposed 24-inch finished water main
that will tie into the County’s existing distribution system. The finished water leaving the
storage tank will be monitored for flow, pressure, and residual disinfectant. Chemical metering

pumps will be provided to meter additional disinfectant into the finished water when needed.

The WTP’s main treatment processes, offices, and operational facilities will be housed within a
proposed 8,500 ft> pre-engineered building that will be designed to allow for future expansion
to 5.0 MGD. The layout of the RO building and associated facilities required for the WTP is
configured to minimize the site footprint, provide for future expansion, minimize

environmental impacts, and to allow for ease of operation and maintenance. The WTP site will
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include the requisite site facilities; including but not limited to: stormwater, parking,
landscaping, fencing, buffers and setbacks. All site facilities will be designed to comply with

the latest edition of the Florida Building code as well as Manatee Building codes that may

apply.

The total capital cost for the facility (including design fees and contingency) is estimated at
$21.45 M. The estimated annual O&M cost for the facility is estimated at $1.14M (year 2008
dollars). Using an estimated 30-year lifespan, with a 5% inflation factor equates to a capital
recovery of $1.4 M for the facility. This results in a cost of $2.31 per 1,000 gallons of finished

water.
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1.0 INTRODUCTION

Manatee County (County) is evaluating the development of additional water supply from
groundwater sources to augment existing supplies during increased seasonal demand conditions,
provide water supply and treatment redundancy, and provide additional capacity to meet future
demands. The McKim & Creed (M&C) Team, which includes Reiss Environmental, Inc. (REI),
was retained by Manatee County to conduct a Pilot Study to evaluate the viability of membrane
technology for treatment of a new source water for potable use, as well as to develop preliminary
design criteria for the proposed 3.0 MGD Erie Road Water Treatment Plant (WTP).

This Pilot Study Report has been prepared to present the results of pilot testing, and to present
the resulting criteria to be used in the preliminary design of the proposed facility. The following
subsections provide background on the project as well as additional details regarding the scope
associated with the pilot study.

1.1 Background

Manatee County is currently exploring the development of ground water resources to augment
potable water supply to ensure continued quality of service to existing and future customers. The
first phase of this study included a Preliminary Site Selection Study for Reverse Osmosis
Facilities (McKim & Creed, August 2005), which consisted of groundwater source
identification, a water treatability evaluation, a concentraie management evaluation and an
assessment of infrastructure requirements. The results of this study suggested that one specific
location, designated as Site 10 (at the County’s Erie Road Elevated Storage Tank), provided the
highest quality water for treatment using membrane technology, and resulted in the lowest
projected capital and annual operating & maintenance costs.

An important limitation of this study was the lack of actual site-specific water quality data. For
example, data used to develop membrane-system projections for Site 10 were based on water
quality measurements from a test well several miles away. The assuniption was also made that
pretreatment for the removal of turbidity (solids) would not be necessary, as is the case in many
groundwater membrane treatment facilities throughout Florida, which thus created an additional
uncertainty regarding the projected costs (and feasibility) associated with Site 10.

The proposed potable water treatment facility will have a 3.0 MGD initial capacity, and will be
designed to allow for a future expansion to 5.0 MGD. A prior assessment of lime softening, ion
exchange and membrane softening treatment processes led to selection of membrane softening or
nanofiltration (NF) for this proposed WTP. This project included long-term pilot testing of
nanofiltration at the proposed site to confirm the viability of this treatment technology, using
source water that is anticipated to be of similar guality fo the raw water supply that will be
available at the future WTP.

1.2 Scope of Work
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& MKIM&CREED 1 :




Nanofiltration design criteria necessary to achieve treatment goals can be approximated using
process calculations and computer models of membrane performance. As such, pilot testing is
not typically considered critical for determining the anticipated finished water quality.
Conversely, the fouling rate of a membrane system is highly dependent upon site-specific source
water characteristics, among other factors, and this fouling cannot be accurately estimated via
computer models. It is extremely important to note that the rate of fouling can significantly
impact the operation and useful life of the membranes, and has a direct effect on operations and
annual operating costs. As such, it is important to perform pilot testing on the site-specific water
supply to gather data to assist with preliminary design for the proposed membrane facilities and
to identify any unforeseen site-specific issues that could impact the overall process design for the
- facility.

The specific goals of the project included:

Obtain site-specific raw-water quality data.

Pilot Study using raw water supply from new Upper Floridan well
Documentation of findings and resuits of Pilot Study

Recommend design criteria for the development of the proposed Erie Road WTP.
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2.0 PILOT STUDY APPROACH

The desktop evaluation (2005) included recommended actions for testing a 2-1 array
nanofiltration pilot system for a duration of 2,000 hours (approximately three months). As part
of the test process, acid and antiscalant (scale inhibitor) were added upstream of the cartridge
filter to reduce salt precipitation potential through the membrane equipment (Figure 1). A
testing protocol was developed, and pilot equipment was mobilized based on the desktop
evaluation’s recommended piloting approach.

l Scale inhibitor ]
Well Sulfuric Acid l High

Pump Pressure
Pump

Concentrate

Cartridge
Filter

»

Permeate Finished

PRETREATMENT Water

Groundwater
Well

NANOFILTRATION

Figure 1. Process Schematic of the Pilot Plant.

The plan for the study consisted of locating the pilot unit at Site 10 adjacent to the recently
constructed Upper Floridan production well. Water for the pilot unit was supplied from this well
to simulate projected raw water characteristics for the proposed WTP. Appendix A includes the
detailed protocol utilized for this pilot study.

2.1 Nanofiltration Pilot Equipment

The Pilot Plant (Figure 1) consisted of the Upper Floridan Well, a 40 gpm well pump, a sulfuric
acid feed system, an antiscalant feed system, 5 micron pore size cartridge filters, a high pressure
pump, and the equivalent of three 4-inch diameter pressure vessels, each capable of containing
seven membrane elements. The nanofiltration pilot is referred to as a 2-1 array pilot (typically
called a “brackish” membrane system), since the configuration consists of two pressure vessels
in the first stage and one pressure vessel in the second stage. The membranes in the second stage
pressure vessels are to treat the concentrate of the first stage to increase overall recovery of water
from the system. This system was designed to provide representative flux and recovery settings
consistent with full-scale designs.
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The Pilot Plant was used to treat approximately 27,800 gallon per day (gpd) of raw water from
the new source well producing approximately 23,600 gpd of finished water. TFCS4920
membrane clements as manufactured by Koch were utilized in the pressure vessels to treat the
groundwater. As pretreatment to the NF system, sulfuric acid and antiscalant were added to the
raw water using two metering pumps, and the water (post-chemical addition) was transferred
through a 5 micron cartridge filter before being pumped to the NF membranes. Permeate and
concentrate flows were monitored via rotometers and the raw, permeate and concentrate
pressures were monitored via pressure gauges.

2.2 Operational Conditions

The experimental program for pilot testing was developed as presented in the Pilot Protocol,
provided in Appendix A. To support final design conditions, the Pilot Plant was operated for
approximately 2,000 hours at the approximate operating conditions as shown in Table 1.

Table 1. Pilot Testing — Approximate Operational Conditions

Setting Units Pilot Operating
Values
System Flux efd 15.0
First Stage Flux efd 17.5
Second Stage Flux gid 10.0
Recovery % 85
Acid dose mg/L pH of -6.5
Antiscalant dose mg/L 2.25

Design conditions for a 15-gfd flux system (stage 1 flux of 17.5-gfd, stage 2 flux of 10-gtd),
included permeate backpressure of approximately 5 psi on first stage and 15 psi on the second
stage, and a feed pressure of approximately 75 psi, applicable for tests with an 85% recovery.
Data was collected twice per day for flow, pressure and temperature. Additional samples for
more detailed laboratory analytical evaluations were also taken several times during the pilot test
period. Also, water quality analyses were performed once per day for TDS, pH and turbidity.
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3.0 PRETREATMENT PILOT STUDY RESULTS

Pilot results from early testing, as well as during the 2,000 consecutive-hour test, indicated the
potential for significant solids generation from the raw water. This phenomenon was observed
primarily in the pretreatment system; specifically, the 5 um cartridge filtration system. The
unusual combination of data, field measurements, and visual observations associated with the
deposition of solids on the cartridge filters was the primary focus of operational analyses during
the pilot program. Significant solids deposition (as suggested by visual inspection of the
cartridge filters) usually translates into high cartridge differential pressure and high turbidity
measurements, which were not readily observed during this study. This phenomenon is rarely
observed when treating groundwater in Florida.

Because the operation of the pretreatment system is significantly different from that of the
nanofiltration (membrane) unit, the discussion of pilot results has been separated into two
sections: this section, dealing with pretreatment, and the following section which addresses the

nanofiltration operation.
3.1 Initial Sequence of Events

After pumping the new well to waste for several days to flush accumulated solids, on May 18,
2007 raw groundwater was pumped to a break feed tank upstream of the NF unit. It was noticed
that a black color developed in the water while in the break tank; the color disappeared after a
few hours and did not occur over the following several days. It was concluded, at that time, that
the black solids observed were due to the well’s inoperation, and that the flushing and continuous
pumping during testing would alleviate future issues.

Concurrent with the well flushing, SDI and turbidity from the groundwater source were
measured and the results were deemed favorable for starting the NF system. On May 22, the
pilot system was started, and the unit began producing water. After three days of operation, the
NF system was shut down due to high pressure {caused by fouling) in the NF vessels, and it was
observed that the cartridge filters and the NF membranes were coated with a grey/black layer of
solids (Picture 1).

From that day, investigations were conducted to determine the origin of the solids and to
determine what adjustments were needed for the Pilot Plant to continue with operation. Various
tests were performed to determine whether the break tank and/or the chemical feeds contributed
to the grey and black color fouling. In addition, the well pump was lowered (by the end of June),
since it was also determined that the pump may be drawing water that was not typical of average
raw water quality. Several initial steps were taken to minimize or eliminate the observed solids,
as described below. The system was checked to ensure that air was not being introduced into the
system prior to the NF membranes. It should be noted that measurements of raw water quality
for turbidity and SDI continued to be within the range of accepted indusiry standards, which
indicated that NF treatment should be a viable treatment alternative, even during solids
excursions.

Y
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The following is a summary of modifications and their associated results that occurred shortly
after the membrane fouling:

1. The chemical additions were eliminated (5/29/07) and the same phenomenon was
observed, even though the coating was more black, which suggested that pH may have an
impact on the rate of fouling on the cartridge filter (Picture 2).

2. The elimination of the break tank (5/30/07) resulted in lower SDI values at the NF unit.
However, the grey color was still present on the new cartridge filters (Picture 3) although
the consistency (texture) of the solids had changed. This suggested that although aeration
was a contributing factor to solids deposition, it was not the sole cause of the observed
cartridge filter fouling.

3. The submerged pump in the well was lowered, (6/19/07) and again the same phenomenon
was observed on July 3, 2007. The break tank was off-line at this time, and the chemicals
were also added to the raw groundwater (Picture 4). This observation suggested that the
solids deposition tendency was inherent to the raw water source as a whole, and not a
function of well pump location in the water column.

It was noted that the color of cartridge filters changed to a reddish/brown color once they were
exposed to the atmosphere for a few days, suggesting that iron had some role in the material
present on the cartridge filers. Furthermore, staff observed a noticeable odor from the dried
cartridge filters, similar to a “burnt match” or “spent firework.”

3.2 Cartridge Filter Fouling Discussion

One SDI filter pad (coated with the solids) and a NF membrane were sent for autopsy in July,
2007 to determine the constituents in the grey/black layer on the membrane. The laboratory
report is provided in Appendix B. The report concluded that most materials found on the SDI
pad consisted primarily of sulfur, iron and oxygen.

Picture 1. 5/25/07 - Tank & Chemicals Picture 2. 5/29/07 - Tank & No Chemicals
Picture 3. 6/6/07 - No tank & Chemicals Picture 4. 7/3/07 - Pump lowered, No tank
& Chemicals

Picture 5. 6 Hours after being exposed to | Picture 6. CF after 2 weeks exposed to
atmosphere atmosphere next to CF just removed

After the additional data were collected and analyzed, modifications were made to the operation
of the Pilot Plant, and the operations were re-started.

Operation at a feed water pH of 6.2 (via acid addition) demonstrated that, although solids
deposition was still occurring, pressures on the cartridge filter did not increase over
approximately 6 weeks of operation. When the solids reached a critical point, pressures rose
quickly and a filter change was required. Visual observations showed that a significant solids
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layer had deposited over that time, black in color and of similar consistency to that seen
previously.

Independent of the solids issue, it was considered appropriate to lower the acid dose and increase
pH in the feed water, based on the success of the NF test though the first six weeks. The main
goal of lowering the acid dose was to determine whether the membrane system would still be
able to sustain productivity at a higher pH and minimize the use of acid to lower the operation
costs at full-scale. After this operational change to pH 6.5, a marked increase in cartridge filter
solids deposition occurred. Filter runs that had been lasting several weeks were now lasting 4-6
days. Increases in cartridge filter solids deposition occurred, and increases in cartridge filter
pressure drops were observed within 1-2 days of new filter insertion. The obvious changes
strongly suggested a pH dependence for the solids precipitation observed.

With the change in deposition came an increase in the mass of solids available for sampling,.
M&C staff collected a sample of the deposited solids, and delivered the sample to the contract
laboratory for further analysis. The results of this testing is included in Appendix B. As shown,
the deposited solids consisted almost completely of iron and sulfur.

In addition, a particle size distribution analysis was performed on the raw water to determine the
size of the precipitated solids, as a potential indication of filterability. The results are shown in
Appendix C, and indicate that a majority of the particles were less than 2 um in size.

Subsequent investigations indicated that the deposited solids are likely ferrous sulfide (FeS), a
black solid which oxidizes once exposed to atmosphere to form ferric oxide (Fe,03) solid, which
has a reddish brown color (as shown in Picture 6), and the gas sulfur d10x1de (8Oy) according to
the chemical reaction:

4 FeS(s) + 7 Oy(g) +» 2 Fe03(s) + 4 SOx(g)

(FeS is the primary component in the mineral pyrrhotite)

Of additional note is that sulfur dioxide has a distinct odor of “burnt matches” as observed from
the cartridge filters when exposed to air. Therefore, it is believed that deposition of ferrous
sulfide and oxidation to ferric oxide is what was observed during this pilot program. Ferrous
sulfide is either present in the groundwater, or it is formed (from iron and sulfide) from the time
ground water is pumped to the time the groundwater is filtered or a combination of these.

Additional membrane and cartridge filter autopsies performed after testing (reports included in

Appendix B) was completed confirmed the presence of ferrous sulfide solids in the system,
though no appreciable buildup was identified on the NF membranes themselves.

3.3 Pretreatment Summary

It is not known if FeS was a pre-formed precipitate or if iron and sulfide ions were in sohution
then precipitated to form FeS. If the iron and sulfide were in ionic form initially, the antiscalant
used during the pilot study should have been adequate to keep these ions in solution and avoid
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precipitation of FeS. However, given that FeS is a primary mineral component and there were
no known chemistry effects during withdrawal of water from the well, it is possible that FeS was
present in colloidal form in the raw water. If this is the case, filtration for removal of solid FeS
might be required to ensure cartridge filter and NF fouling do not oceur. Alicrnately, a
significant lowering of pH could possibly resolubilize FeS.

Regardless of the form of the iron and sulfide present in the water in the aquifer, the pilot study
clearly showed that, at the time water enters the treatment system, FeS precipitate is present.
Therefore the use of antiscalant was inadequate and particle plugging of the cartridge filters and
NF elements occurred. For the future, some form of resolubilization of FeS or filtering of FeS

appears necessdry.

Based on these results, appropriate pretreatment of the groundwater is recommended to ensure
that ferrous sulfide does not foul the NF membranes downstream of the cartridge filters or
precipitate in finished water and cause deteriorated water quality. The use of cartridge filters to
remove ferrous sulfide is not recommended, since the cariridge filters serve as emergency
protection of the NF membranes against unforeseen particle spikes.
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4.0 NANOFILTRATION PILOT STUDY RESULTS

As described previously, one of the Pilot Study’s primary objectives was to focus on the
productivity performance of the membranes, and demonstrate that typical design criteria would
lcad to reasonable cleaning frequency of the membranes. Pilot testing was conducted from May
2007 to October 2007 at the proposed Site 10 according to the Protocol (Appendix A). The field
data collected during the study is presented in Appendix D. This section presents a summary of
the results for the NF pilot study.

4.1 Prefiltration Results

Performance of prefiltration using 5 micron cartridge filters was evaluated in order to determine
the anticipated replacement frequency of the cartridge filters for the proposed WTP. Cartridge
filters are used to protect the NF membranes from fouling and from physical damage caused by
particulate matter. Typical differential pressures across the cartridge filter range from 3 psi
(clean filters) to 15 psi (fouled filters). Cartridge filter replacement time depends on source
water quality and the degree of pretreatment. Cartridge filter replacement is typically conducted
once every two to four months. It is important to note that cartridge filtration is not typically
used to remove particles on a regular (continuous) basis, but is used as a last membrane
protection against pretreatment upset or feed water contamination.

The cartridge filters were operated at a loading rate of 4 gpm/Ten Inch Equivalent (TIE) and
within the standard range of cartridge filtration loading rate (2-5 gpm/TIE) during the Pilot
Study. Cartridge filtration performance is monitored through the differential pressure across the
cartridge filters as presented in Figure 2. As seen in Figure 2, the maximum runtime on a set of
cartridge filters was approximately 1,000 hours (40 days) when the feed pH was 6.1 — 6.2. When
the feed pH was increased to 6.6 — 6.7, the run time did not exceed 265 hours {11 days). This
run time on the cartridge filters was therefore not within the replacement frequency goal of two
to four months. It is important to note that extended cartridge filters run times are anticipated
with a reduced pH in the NF feedwater stream.

The rapid increase in differential pressure was due to the accumulation of black ferrous sulfide
on the filters as observed and discussed in Section 3.0.
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Figure 2. Cartridge Filter Differential Pressure

4.2 Nanofiltration Results

Performance of the NF system was studied using TFCS4920 Koch membranes for treatment.
The system was operated for a total of 2,090 hours during the 3 month pilot study. Productivity
and water quality data were recorded during this study, and the interpretation of these data is
provided in the following subsections.

4.2.1 Productivity

A NF system may experience a decline in productivity over time due to deposition of foulants
such as particles, precipitates, or biological material. Productivity is defined by the amount of
treated water produced for a given pressure, and can be presented as normalized permeate flow
or water mass transfer coefficient (MTC). Fouling is evidenced by a decline in the MTC or an
increase in pressure differential across the feed side of the membrane. A significant decline in
productivity requires a chemical cleaning of the NF system to restore membrane performance. A
chemical cleaning is typically performed following a 10 to 20 percent decline in the MTC or a 50
percent increase in feed-side pressure differential. Chemical cleaning frequencies for a
groundwater source are typically on the order of once every 4 to 18 months. A common cleaning
frequency goal is once every 6 months.
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During the course of pilot testing, operational variables were kept constant to determine their
impact on the rate of NF membrane fouling. At the beginning of this pilot testing program, the
design flux rate was set at 15-gfd and the recovery at 85%, with adjustments as necessary to
maintain these conditions. In addition, antiscalant was added at a dose of 2.25 mg/L (per
recommendations from the manufacturer of the antiscalant).

A summary of recovery, flux, feed-side pressure differential and MTC results are presented in
Figures 3 through 5. As shown in Figure 3, the flux rate of the overall system remained constant
at 15-gfd, with flux rates for stage 1 and stage 2 maintained at 17.5-gfd and 10-gfd, respectively,
during the entire pilot study. In addition, recovery was maintained at 85% for the duration of
the study. The feed-side pressure differential did not show any marked increase during the pilot
study, as shown in Figure 4, indicating that significant particle plugging did not appear to occur.
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Figure 3. Flux and Recovery.
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The water mass transfer coefficient (MTC or Kw) is a measure of the resistance to permeation of
water; added resistance to the passage of water through the membrane (a reduction in MTC) is an
indicator that the membrane surface is becoming fouled in some way. Ii is an inherent
characteristic of each membrane and varies based on the polymer chemistry and fabrication of
the specific membrane element. Higher MTC values are desired as they correspond to lower
feed pressure requirements and thus lower operating costs. While manufacturers report MTC
values, pilot testing confirms site-specific membrane characteristics and determines the rate of
membrane fouling by the decline of MTC. As shown in Figure 5, the calculated normalized
MTC showed that the MTC did not decrease when the feed pH was maintained at 6.1, whereas, a
decrease in membrane MTC was observed when the feed pH was increased to 6.6-6.7.

In summary, the NF system was operated successfully treating groundwater from the newly
installed well at the proposed Site 10 using Koch membranes, including 2,090 hours of operation
with minimal fouling at a feed pH of 6.1, At full scale, the NI system could be conservatively
designed to operate at a flux of 15-gfd and 85% recovery with a 2.25 mg/L. dose of Antiscalant
(Vitec 4000) and by adding sulfuric acid to reach a pH of 6.1. Chemical cleaning frequency
goals would be on the order of every 6 months (or longer) based on these observations.

Note that a chemical cleaning was performed towards the end of the study (10/19/07). The
chemical cleaning was performed using sulfuric acid and no significant change in membrane
performances was observed, suggesting that the membranes were not scaled (no salt
precipitation) and were not fouled by ferrous sulfide (at that point in time) to the point that
operations were affected.

4.2.2 Water Quality

The raw and finished water quality results are presented in the following subsections. All
detailed results are presented in Appendix E.

42.2.1 Turbidity

Turbidity of the feed water is one of the key water quality parameters in the membrane
performance. The turbidity data collected during this pilot study are presented in Figure 6.
The turbidity of the NF feed water (post-filtration) was consistently below the recommended
value by the membrane manufacturer of 0.5 NTU, and more specifically was less than 0.1
NTU on an average for the duration of the 2,090 hour pilot study program. The turbidity of
the membrane permeate was less than 0.1 NTU
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Figure 6. Turbidity

4222 TDS

Typically TDS is measured to assess the performance of the nanofiltration system in terms
of finished water quality. The observed TDS of the feed water was consistently measured at
a level of 620 mg/L and the permeate TDS was approximately 120 mg/L (Figure 7). The
nanofiltration system removal capacity in terms of TDS was approximately 80%, and was
within the expected range for the specific NF element tested. Note that where TDS was
calculated by converting conductivity (measured on-site), a conversion factor of 0.6 was
used for the estimation.

4.2.2.3 Other Water Quality Considerations

The permeate water quality goals are summarized in Table 2 along with the feed water
quality data from the NF pilot system for several parameters. As shown, the proposed
treatment system provided exceptional water quality with low levels of inorganic
compounds and heavy metals (all water quality data are presented in Appendix E). Water
quality produced during pilot testing was found to be better than the existing County’s water
quality in terms of inorganic compounds and heavy metals goals, other than for chioride.
The finished water chloride level is discussed in more detail as part of the basis of design
report, where blending issues are addressed for the overall proposed facility.
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Figure 7. TDS

Table 1. Water Quality Summary

Parameter Unit Feed Water | Permeate Existing*
_ (9/26/07) (9/26/07)

TDS** mg/L 720 110 230
Chloride mg/L 63 33 20
Sulfate mg/L 350 16 110
Calcium mg/L as CaCO; 300 27 NA
Total hardness mg/L as CaCO; 525 50 172
Color CU 5 <3 <5
Foaming Agents | mg/LL <0.05 < 0.05 <0.05
Aluminum mg/L. <{.1 <0.1 < (.1
Zinc mg/L < 0.006 <{.003 0.05
Manganese mg/L < (.01 <0.010 0.014
Iron mg/L 0.7 <0.060 < (.06

*From 2006 Drinking Water Quality Summary

#* TDS analyzed with gravimetric method
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3.0 CONCLUSIONS/RECOMMENDATIONS

A nanofiltration pilot unit was operated for 2,090 hours at the proposed 3 MGD Erie Road WTP
site. The purpose of this pilot study was to focus on the potential application of membrane
technology for production of potable water at this site. The results of the pilot study indicated
that NF technology can successfully treat the new groundwater supply to meet the water quality
goals and objectives of the County, but will require some form of pretreatment to address the

presence and formation of ferrous sulide solids.

With regards to membrane performance, the pilot study results indicated that operation of the NF
membranes fell within standard engincering practice for operation and maintenance of a
membrane facility. Specific conclusions are as follows:

¢ The nanofiltration system was operated successfully treating groundwater at Site 10 using
KFCS 4920 Koch membranes (including 2,090 hours of operation). No significant
membrane fouling was observed when the feed pH was maintained at 6.1-6.2.

¢ The projected cleaning interval is estimated to be approximately 6 months, which is typical

for a NF membrane water treatment plant.

e A full scale NI system would be operated at a maximum flux of 15-gfd and 85% recovery
with a 2.25 mg/L dose of Antiscalant Vitec 4000 from Avista Technologies. It would be

- recommended to design the system with a slightly lower flux (especially in the first stage)
to fall within the membrane manufacturer warranty. Table 2 presents the design criteria for

the full-scale plant.

Table 2. Full-Scale WTP Design Criteria

Criteria Units Design Values

Configuration 2-1 Array

System Flux gfd 14.0

First Stage Flux gfd 16.5

Second Stage Flux gfd 9

Recovery % 85

Acid dose mg/L TBD (See Process
Recommendations)

Antiscalant dose mg/L 2.25

Filtration TBD (See Process
Recommendations)

e The pilot program confirmed the need for the addition of sulfuric acid to the feed water
stream and/or additional pretreatment prior to the membranes, as demonstrated by the
fouling observed when the pH was raised to 6.6-6.7.
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Process Recommendations

Based on the Pilot Study results, and discussion with project team members from Manatee
County, M&C and REI, several recommendations were developed associated with the facility
basis of design:

1.

The production well used for pilot test source water is one of 13 planned raw-water wells
associated with the new WTP facility. Considering the unusual characteristics (ferrous
sulfide) of the first well, and the potential for variability in water quality from the future
wells (positioned in various locations nearby), it is recommended that the County
consider installation of the 12 remaining wells and the performance of further water
quality testing once the actual future raw water quality can be simulated.

Given the existing information, it is recommended that the facility plan include the use of
pretreatment prior to the NE system (including the cartridge filters) for the removal of
solids.

Based on scveral critical facility limitations associated with concentrate disposal, it has
been initially suggested that the County consider operation of the NF system at recoveries
lower than the 85% tested. The test results support the feasibility of such an approach,
and no scaling or process issues (beyond the solids issues described above) with the
design and operation of a lower-recovery system are anticipated.

The facility design basis should continue to include chemical feed systems for antiscalant
and acid for NF treatment, as well as sodium bisulfite for dechlorination prior to the NF
system (it is anticipated that chlorine will be used as part of the pretreatment system, and
residual chlorine must be removed prior to the NF membranes).

The remaining issue of the observed permeate chloride concentrations should be
addressed in the facility basis of design report, where blending scenarios with pre-treated
raw water will be evaluated using several control criteria, including meeting finished
water chloride targets.
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1.0 INTRODUCTION

Manatee County is currently exploring the potential development of groundwater
resources to meet projected future potable water demands, and to ensure coatinued
quality of service to existing and future customers. The first phase of this study inchuded
a Preliminary Site Selection Study for Reverse Osmosis Facilities (submitted in June
2005) which consisted of groundwater source identification, a water treatability
evaluation, a concentrate management evaluation and an assessment of infrastructure
requirements. The resuits of this study suggested that one specific location, the North
Site (also designated as Site 10), provided the highest quality raw water for treatment
using membrane technology, and resulted in the lowest capital and operating costs.

This report includes proposed plans for implementation of a formal pilot study to verify
the water quality and freatment assumptions from Phase I, and establish the potential
long-term suceess of membrane technology for this application. The specific goals of the

project include:

s Confirmation of actual site-specific raw-water quality.

» Re-gvaluation of initial assumptions for membrane treatment application.

» Assessment of membrane design and operations based on long-term pilot testing.
o Establish membrane fouling potential over time.

» Identification of pre- and post-treatment requirements.

McKim and Creed (M&C) and Reiss Environmental, Inc. (RE) will provide technical
leadership of the pilot-test program, including planning, startup, and coordination of
operations and data collection. The following plan outlines the overall approach to
completing test requirements for the purposes of finalizing design criteria and. assessing
the overall applicability of membrane technology.

2.0 ROLES AND RESPONSIBILITIES
The pilot study responsibilities for M&C, REI, and Manatee County are as follows:

McKim & Creed

Monitor overall study progress and schedule.

Provide oversight of pilot test program.

Assist in mobilization at test site.

Assist in conducting pilot study kick-off meeting.

Assist in coordination between all parties.

Operate and monitor the unit on a continuous basis.
a. Monitor, maintain and document operation of the pilot.
b. Colect unit operating data twice per day (weekdays) for three months.
c. Change-out or refill pretreatment chemicals as needed. '
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d. Perform sampling events.
7. Coordinate outside contracted analytical laboratory services.
8. Prepare chain-of-custody sheets and deliver samples to Certified laboratory.

Reiss Environmental

1. Provide, set-up and start-up RO pilot trailer for study.

2. Field verify RO trailer functionality and performance.

3. Conduct kick-off meeting to familiarizé Manatee County staff with pilot operation
and monitoring,

4. Train Manatee County and M&C staff.

5. Manage and assess data collected on-site on a weekly basis.

6. Coordinate with trailer operators regarding potential setting changes, troubleshoot
issues, elc.

- 7. Communicate with M&C and Manatee County regarding the preliminary results

of the study.

8. Provide chemicals.

Manatee County

1. Provide mechanical and electrical assistance during pilot trailer setup (via

contractor).
2. Provide mechanical assistance and support for routine and minor equipment

repair.
3. Provide electrical assistance.

3.0 PILOT STUDY

This study will consist of {esting a membrane pilot system for a duration of 120 days
(total operation time) to confirm and optimize key design parameters such as flux,
recovery, system array configuration and pretreatment (i.e., acid and antiscalant feed)
requirements. This document outlines the operating protocol to implement the pilot

testing.

3.1 Source Water

The membrane pilot will be tested at the North Site (Site 10) where construction of wells
and infrastructure for the future facility is currently being completed. Raw water from
the new test well will be used for pilot treatment. The pilot system will require at least 30
gallons per minute (gpm) at positive pressure to feed the treatment unit.

3.2 Membrane Pilot Equipment

REISS ENVIRCMNMEMNTAL




The membrane pilot equipment consists of a frailer mounted 2-1 brackish-water two-
stage array system. Chemical storage and feed equipment for acid and antiscalant
additions will be contained in the trailer. The system will simulate the proposed facility
design with a two-stage, 2:1 array configuration. The first stage consists of two pressure
vessels while the second stage consists of one. Each pressure vessel houses 7 membrane
elements for a total of 21 clements in the array. These elements are 4-inch diameter by
40-inch in length. First stage permeate water back pressure is used for control to ensure
proper flux through each stage. The Koch membrane model number 46208 will be tested

in the membrane system.

3.3 Pretreatment

Prefreatment of the raw water may consist of sulfuric acid and antiscalant addition
followed by cartridge filtration. Final pretreatment chemicals will be determined based
on water quality data from the new on-site well.

3.3.1 Acid

Sulfuric acid will be used to lower the pH of the raw water for control of calcium
carbonate scaling within the membrane elements. The pH will be adjusted such as the
L.SI in the concentrate is approximately 0. If utilized, available size carboys (i.e., 30
gallon) at ~40% sulfuric acid will be used for containment.  These carboys shall be
stored on-site in a secure location on top of a pallet contaminant pad. A metering pump
located in the pilot trailer will be used to inject sulfuric acid into the system feed water.
Reiss Environmental will procure the sulfuric acid for this project.

3.3.2 Antiscalant

One antiscalant will be tested at a concentration of TBD mg/L.. The antiscalant will be
acquired from the Vendor by REI. Antiscalant will be diluted and stored in the trailer for
use during pilofing. A metering pump located in the pilot trailer will be used to inject the
antiscalant into the raw wafer during testing.

3.3.3 Prefilter
A 5 pm cartridge filter will be utilized as a pre-filter for the membrane system. The pilot

system is equipped with a cartridge filier housing. The cartridge filter shall be changed
when the head loss increases 10 psi above the startup pressure drop.
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3.4 Electrical
The trailer, including pumps, air-conditioning unit, lighting and electrical outlets will

require a 3-phase, 460 V, 60 amp power supply. Power will be supplied via electrical
connection (same power source as well pumps) provided by the on-site contractor.

3.5 Discharge Management

Permeate and concentrate waters will be blended together to achieve water quality similar
to the raw water prior to discharge.

3.6 Calibration
Flow meters and instruments shall be calibrated prior to use. Flow meters will be

calibrated by manual measurement of observed volumes and times. The turbidimeter and
pH meter will be calibrated per manufacturer specifications and requirements.

4.0 TESTING APPROACH

4.1 Pilot Tests
The Koch membranes will be tested under the following conditions:

85% recovery, dependent upon projection results (raw water quality data)

[

» system fiux of 15 gfd

» stage 1 flux of 17.5 gfd

o stage 2 flux of 10.0 gfd

s antiscalant addition (per projections using raw water quality data}

¢ acid addition (per projections using raw water quality data}

The flow meters and the chemical pumps shall be set as described in Table 1. The flow
settings shall be checked and maintained at the target values during the experiment.

Table 1. Array Pilot Settings

Parameter Unit

Stage 1 permeate gom 12.8
Stage 2 permeate gpm 3.6
Stage 2 concentrate gpm 29
Antiscalant metering pump® mL/min {gpd) TBD
Acid metering pump mL/min (gpd) TBD

* Antiscalant solution is made up of 2 liters of 100% Antiscalant solution in 30 gallons of water
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Note that the operating settings may be adjusted as needed during the pilot study fo
optimize the operation of the reverse osmosis membrane system.

Fouling will be asscssed based on declines in mass transfer coefficients (MTC) and
increases in headloss along the membranes feed side. REI will calculate all required
- operational parameters based on field data collected. REI will provide data-collection
sheets and spreadsheets for guidance in required informatory and for ease in transmitting
data (sheets attached).

5.0 DATA COLLECTION

A basic flow diagram of the two-stage system that will be used is shown in Figure 1.
Monitoring and/cr sampling points have been identified by the numbers shown, and are
- described in Table 2. Data collection will consist of on-site readings, on-site analysis and
laboratory analysis as follows.

Stage One

Transfer
Tank and .
Pumps Cariridge
l Frltranon

l’
b

---M@*

Concendrate
& permeate
to Disposal

I

Hioh pressurs - 5‘ v 8 T

Pump
Permeaie

Acid ai:d antiscalant
addition

Figure 1. Pilot Plant Sampling and Monitoring Locations

Table 2. Pilot Plant Sampling and Monitoring Locations

Number | Description

Raw water
Pre-filter
Post-filter/RO Feed
Stage 1 concenirate
Stage 2 concentrate
Stage 1 permeate
Stage 2 permeate
Combined permeate

CO~JIONiLh]b |t |—
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3.1 Ou-site Data Collection

On-site data will be collected to monitor pilot settings and performance as shown in
Table 3. Data Sheets 1 and 2 (attached) will be used to record and track on-site data for
the pilot, including flow and pressure readings-and daily analyses, respectively. The data
will be entered intc a spreadsheet and transmitted to REI for archiving and interpretation
at least two times per week.

Table 3, Sampling Matrix

Parameter Sampling Frequency
Readings

Flows 2D

Pressures 2D
Temperature 2D

| Analysis

TDS (Conductivity) 1D

pH 1D

Turbidity iD

Silt density index W

1D — Onee Daily, 2D — Twice Daily, once i the morning & once in the afterncon, 1W — Once Weekly

Chemical feed storage tank levels and refilling activities will be monitored and reported
on Data Sheet 3 as follows:

read and record level of tanks daily,

read and record level of tank before adding new chemicals,
record volume of chemical added, strength and dilution volumes,
read and record level of tank affer adding chenvical

. & »

5.2 Off-site data

In addition to on-site readings and analysis, samples will be collected on a monthly basis
for analysis of specific parameters as shown on Data Sheet 4. The Manatee County
laboratory or an off-site contract laboratory for the County will conduct the analyses.

5.3 Logbook

A Pilot Study Logbook will be maintained on-site to record all operational changes,
conditions, and observations, including, but not limited to, the folowing:
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The date and time of membrane cleaning and a detailed description of the
cleaning procedure {i.e. cleaning agent, volume of cleaning solution, duration of
cleaning, etc.),

Process upsefs that could affect performance (e.g. pretreatment failure, a major
change in water quelity, operator error, etc.),

Replacement and specification of cartridge filters and membrane elements or any
other system components, -

Any change in the system’s operating parameters, and

Any time that the system is shut down.

Operations personnel will enter all activities in this logbook that might be considered of
importance in interpretation of pilot results. Logbook entries will be transcribed into the
pilot spreadsheet (MS Excel) and transmitted to REI at least twice per week.

6.0 MANPOWER

A coordinated effort is required to effectively monitor pilot performance. Personnel from
M&C will be on-site ene 5 days per week. M&C shall provide daily support as follows:

On-site time of at least 2 hours per day, S days per week is required.

This person will take manual readings and make basic measurements while on-
site. '

This person will be in charge of collecting samples, adjusting valves and flow
rates to meet operational objectives, preparing pretreatment chemicals, entering
readings and measurements into a spreadsheet, and serve as the primary contact
regarding pilot operations. S B
Should any problem arise which cannot be readily rectified, REI should be
notified immediately.
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Data Sheet 3. Chemical Tank Monitoring Template

PROJECT: MANTEE COUNTY - GROUNDWATER PILCT STUDY - NORTH SITE
FIELD DATA COLLECTION’

Time Chemical Tank Levels Comments

Date Time Sulfuric Acid Anfiscalent Spacify gquantities of chemicals added and quantifies of water
Tank Leved {galj| Tank Level (gal} .
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2 —W Foulant Analysis

Completed for:

Reiss Environmental
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INTRODUCTION & RESULTS I

A fouled cartridge filter was received at the laboratory for analysis. The filter was
coated with orange and black colored deposits (See photo in Appendix A, Figure
1) It was requested that the chemistry of the solids be determined. Solids were
analyzed by SEM/Energy Dispersive X-ray Analysis to determine the chemical
constituents. The following report summarizes the analytical results.

Materials and Method:
The sample labeled as follows was analyzed by SEM/EDS.

Scanning Electron Microscopy /Enerqgy Dispersive X-ray Analysis (SEM/EDS)

In this technique, an electron microscope with an energy dispersive X-ray
spectrometer is used for analysis. The electron beam in the microscope
causes specimens to emit x-rays including those from the k, I and m atomic
shells. Spectrometer counts of these x-rays, which are said to be
“characteristic” of the elements present in the specimen, can be used to
calculate composition for a full qualitative analysis. The analysis is non-
destructive and is accurate to ~ 1 %.

This technique determines the elements (like Si, O, Ca, Fe, etc)
present in the powder sample

Results and Discussion:
Elemental composition is shown in the following Table.

Elements Fouled Cartridge Filter
(wt. %)

Carbon 9.7
Oxygen 18.4
Sodium 0.5
Magnesium <0.2
Aluminum <0.1
Silicon <0.1
Sulfur 23.1
Phosphorous 0.5
Calcium 1.6
Potassium <0.2
Titanium <0.2
Iron 45.6

The foulant is iron sulfide. An SEM image of foulant is included in Appendix A,
Figure 2.

Avista Technologies, Inc.
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Figure 1: Digital photo of fouled cartridge filter.
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Figure 2: SEM image of foulant @ 3343x.
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Meldim & Creed AEROTECH

1365 Hamlet Avenue An Affiliate of Severn Trent Laboratories, Inc.
Clearwater, FLL 33756

Attention: Ann Rocke
STL Job #: 760-707-0004
Biiling Ref: Membrane Analysis July 18, 2007

Dear Ann,

Please find enclosed nine (9) SEM photomicrographs, nine {9) EDX spectrs, and two (2)
FTIR spectral printouts collected from the sample membrane submitted for SEM/EDX and FTIR

analysis.

METHODS:
- The tube containing the sample membrane was sectioned and opened. A portion of the

enclosed membrane was then removed, cut into strips, and dried in a low temperature drying oven
in order to remove ambient moisture from the sample. A portion of the enclosed SD1 {ilter was
similarly dried, resulting in the material visible on the surface of the filter turning a reddish
brown. A portion of the dried membrane was then freeze fractured after exposure to liquid
nitrogen in order to preserve the underlying pore structure and morphology. A portion of the SDI
filter and fractured membrane were then placed on an aluminum analysis stub using adhesive
carbon impregnated conductive tape. These sample mounts were then coated with evaporated
graphite, which improves imaging quality and resolution. The material was then examined for
surface features and incident particles under the SEM. Phetomicrographs were taken in order to
document morphology of areas of interest. In addition, EDX spectroscopy was used in order to
determine the elemental composition of the documented areas.

For the FTIR examination, a portion of the dried membrane material was sectioned and
placed against a ZnSe prism with a clamping mount. The IR sampling beam was then directed
through the prism in the insttument chamber, allowing for a surface scanning ATR spectrum to be
collected from any organic material within a few microns of the interior membrane surface. This
reflection spectrum was then SRR e T e s B e e b
collected, corrected for spectral path
length variance, and compared against
samples in our reference library.
Potential matches and peak-by-peak
analysis was used in order to highlight
areas of speciral activity in the sample
spectrom.

FINDINGS:

Please refer to the individual
photomicrographs and spectra. The
bulk of the interior of the membrane

surface appears to be largely free of
consistent defect, impacted particles, or discrete fouling layers. The material appears to show a




smooth, finely porous surface similar to reference membranes examined of a similar manufacture
in the past. There were a mumber of arcas where there appeared to be organic flakes, small folds
or materials that resembled the membrane

"
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ka¥
polymer surface, and areas where the surface
of the membrane had been altered. Many of these particles appeared to be organic in nature, often
with evidence of pressure related denaturation or deformation. These flat, organic appearing
particles could also be commonly attributed to pressure alieration or manufacturing alteration of
the membrane itself. In most cases, these particles were under a hundred microns, and were likely
not significant in occluding the membrane
from proper water flow. Sulfur, carbon and
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oxygen were detected throughout these samples. Some sampies showed signs of trace amounts of
potassium, sodium, chlorine, phosphorous or calcium. These sorts of elements are common in
organic particles previously exposed to water, and represent a mixture of cellular residue and
electrolytes from the water source. Other than deformation and flattening due to pressure, these
particles did not appear {o be especially strongly adhered to the membrane surface.

The membrane surface itself showed some signs of wear, though the overall pore
structure of the surface appeared to be largely intact. Some rare areas appear to show some
granularization and porosity in excess of the norm, though these areas, once again were sporadic
and only showed a small amount of penetration into the surface. The overall chemistry of the
sample membrane surface was as expected a mixture of carbon, sulfur and oxygen. This
chemistry reflects the base polymer membrane material, and appears to be present without
alteration, other than trace amounts of sodium, chlorine, calcium and potassinm. These traces,
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similar to the organic particles noted
above, appeared to be independent of
any individual particulate materials,
and reflect a certain amount of sait
material that has been isolated and in
the membrane.

The FTIR examination of the
membrane showed that the surface of
the membrane returned a strong,
easily resolvable specirum, indicating
that the surface was overall smooth,
and free of dispersive features. The
spectrum from the membrane was an
excellent match with reference poly-
suifone membrane materials examined
in the past. There were only a few
extraneous peaks present on the membrane sample that did not correlate with the base membrane
material. These peaks, around 1660, 1530 and 700 wave numbers, likely represent a light loading
of unsaturated aliphatic hydrocarbon. The peak near 1660 might also be due to a conjugated
ketone or aldehyde, but the other peaks present in the material do not support additional aromatic
or heterocyclic groups other than those present in the poly-sulfone material itself. These
additional peaks likely represent either a slight oxidation of the membrane material itself, or
perhaps a skiin coating of aliphatic hydrocarbon, potentially either as an oil residue, or perhaps
from some of the discrete organic materials present. In either case, any organic material present is
likely only in small quantities, as the bulk of the returned spectral data appeared to be from the
membrane itself,

The SDI filter showed a wide variety of densely packed crystalline and inorganic mineral
forms. Prevalent in the filter material were aluminum silicate and quartz family mineral grains,
metallic iron fragments and iron rich salts, as well as calcium carbonate and oxide formations.

The majority of the material examined appeared to be contributed by salts and precipitates, based
on the size and arrangement of
particles. These precipitates appeared
to be concentrated from material that
precipitated and was later collected on
the filter surface, rather than forming
as water evaporated from the flter.
There were additional metallic iron
fragments noted in the material, as
well as mineral grains. These
materials however, appeared to be the
minority constituent in the mixture.
Also noted were a aumber of calcium
and sulfur crystals with needle-like
fragments, similar to gypsum crystals.
Several individual crystals and phases
are included in the appendix to
indicate the breadth of particulate material present in the SDI filter. Elemental mapping has also
been included in order to document the relative distribution of particles in some areas. Due to the
inorganic material that appeared to comprise the bulk of the sample, FTIR examination was not
performed on the SDI filtrate material.
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DISCUSSION:

The membrane surface itself appears to be largely free of any consistent fault, defect, or
sign of fouling. The membrane shows intermittent signs of stress and deformation of the
membrane pores. However, due to increased water pressure, mechanical disturbances during
handling, preparation, and manufacturing, and the addition of sulfuric acid, none of the areas
which showed some variation from normal pore structure and surface texture appeared out of the
ordinary. Smooth, clear membrane surface reflected the bulk of the examined areas. The particles
that were detected on the surface that could not be attributed to fragmentation of the membrane
housing during preparation appeared to be discrete mineral, salt, or denatured organic particulate
materials that did not appear 1o be strongly adhered to the membrane, nor did they appear to be
forming a significant obstacle to water flow. Organic chemical examination of the membrane
showed only slight, largsly insignificant variations from poly-sulfone membrane standards. These
variations might represent a small amount of organic material being present on the membrane, but
conld also be variation in manufacturing lots, due to exposure to acidic and high pressure
environments, or due fo alierations in formula since the time of the reference standards
acquisition. Other than small, localized disturbances, the membrane appears to be free of fouling
and chemical contamination, showing only trace amounts of salts commonly cxpected fo be
present in a filiration application.

The material present on the SDI filter appears to represent a host of different calcium and
iron based salts, along with some fragments of metallic iron and mineral material. These particles
represent a large amount of crystallized material, and very few solid mineral grains or clay
amalgams that might form particilate that might bind on the swrface of the purification
membrane. The variety and preponderance of salts involving both iron and calcium indicate that
there is Iikely a high concentration of both either in the source water, or in the water as influent to
the membrane. Weather this Is due to treatment of the water with anti-scaling chemicals, due to
rich mineral content in the source, or a combination of both is unknown. While there is very little
discrete mineral material present, the filtrate does appear to have a very granular, silt like
consistency as observed on the filter. While this material does not appear to have fouled the -
membrane to any appreciable degree, it is likely a factor in increasing load on the membrane, and
thereby decreasing efficiency.

Based on narrative communication with the submitting client, it appears that, while the
membrane does not appear to be fouling or losing functionality, there does appeartobe a
persistent formation of a silt like material. This formation is occurring after the membrane stage
of purification, and is likely interfering with ongoing water purification efforts. After discussion
- that revealed that the material forming into a silt layer after membrane filiration was complete
showed that the material was changing from a gray black to reddish brown on drying, and based
on the number and variety of iron bearing particles scen on the SDI filter, it was determined that
the root cause of this problem was likely iron oxide present in the FeQ state forming in solution
and precipitating into a solid. This material is then changing into a high oxidation state on
exposure to air and drying. Unfortunately, there was no sample of this precipitate submitted, so
this is merely informed conjecture. Examination of the precipitated silt, as well as the nature of
the anti-scaling additive should be undertaken. Documentation as to weather the anti-scaling
material was added to the source water filtered through the SDI filters submitted should also be
made in order to assess any potential impact on the examined particles. Additionally, process
diagrams of the additional chemical purification or separation steps should be submitted where
possible in order to assess the likelihood that additional steps might be able to ease the burden on
the poly-sulfone membrane. Submission and analysis of the raw inlet water to the system, before
any treatment or additives would also be helpful, in order to document minerals, dissolved
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inorganics, metals, and particulate foading. Currently, the description of the scenario being
described seemns to indicate that the membrane is not removing all of the iron from the inffuent
water, leaving a sufficient concentration in the effluent to cause spontaneous precipitation of iron
oxide rich salts and solids in the water. This appears to be due to a higher than normal

- concentration of iron in the inlet water, rather than any fault or flaw in the membrane as
examined. Ongoing analysis would likely assist in evaluating further steps at remediation.
Ultimately, the current findings, analysis of raw water, anti-scaling materials, as well as the
sediment should be conducted, consolidated and ultimately submitted for consideration to a
process engineer at the originating membrane company. Examination of the snitability of this
membrane for the used application and the examination of per-ion surface chemistry in
purification applications is beyond the scope of this analysis.

If you have any questions or need additional assistance, please contact me through client
services at any time.

Sincerely,

Jared Kelly
Analyst
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APPENDIX I: Collected SDI Filter Materials
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APPENDIX C

PARTICLE SIZE DISTRIBUTION
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APPENDIX D

FIELD DATA
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APPENDIX E

WATER QUALITY RESULTS




Results from Samples taken of Raw Feed at the Well
Needed to Acquire the Discharge Permit
Collected on March 12, 2007
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=
o

SOUTHERN ANALYTICAL LABDRATORIES, INC.
110 BAYVIEW B0 ENVARD, OLDSMAR, FL 34877 B13-255-1 844 fax 5138552018

AC Schultes of Florida
11865 LS Highway41 S
Gibsonton, FL. 3352345505

March 23,2007

Project No; 68823

78 v sSTUTHS O Y BLIETPLETR

_ Lahoratory Report.
Projoct Name ' Groundwater Dischargs to Surface
Parametors . Units Resulte Mathod . Detection  DatefTlme Dats/Time  Analyst
_ : Limift Analyzed Prep
8ample Description . TP
Matix : Groundwater
SAL Sample Number 58823.01
DatelTime Colacted . 83H2/07 t3:20
- DatefTime Recsived QHTA0T 1440
Sermjvalztls Anafvses ' . , : o
N‘aph!ha!ang ’ Fiad Ty EPAE25 1 D3M4/07 23:48 01447 1000 BT
it Arzmatics - _' . .
Eenzsne Cough a5y EPAGO2 05 $9M5/07 2239 JRW
Insrstnian - .
 Total Organle Sarben . mgh 171 EPA 415.1 G5 03M3/07 6700 ARM
Cadmium . o= 0.004 U EPA 200,7 0.001 0322007 17231 03/2207 15:30  LeB
. Chromism : mgfl 0ot U EPA 2007 o 02122067 1731 0302207 13:3¢ LCB
Copper - g 0.028 EFA 2202 0.0005 - Q325107 1338 03/20/07 1330 EMD
Hexavalsit Chromiu mgA gy SMA00CID 0,01 03307 DBC0 031287 16:00 MBS
Mereury, fow lavel ngf 22 BPA 1831 b2 0312007 0m:e0 03807 1s:00 DP
Leat . mgh bty EPA 2382 0.004 03/29707 17:38 03/20/07 12:30 + BMD
. Zing mof - 0.815 EPA 2007 0,003 03122007 17:31 Q3I22/67 13:30 ICR
Sample Deseriplen ' Fleld Blank
Matrlx 7 Reazgent Water
SAL Sample Murmbar &0023.02
Date/Tims Colleciod 03/{2/07 13:15
Date/TIme Recsived . waMer 44:40 -
Metals ‘ _ .
Mercury, low lavel ] ngfl- 1.6 EPA 1631 &2 03720007 0OBD 08H&ILT 1600 O
o .- Page 1 ofa o
FDOR Laboratory No, Fadi2 o . Franeis |, Danfsls, Laboratory Director
NELAP Acoradifad : ) . Lesfie C. Boardman, 4. A. Manager

G719z l98C/18/7D




Results from Sampies taken of Raw Feed at the Well
During a 10-day Aquifer Performance Test
Collected on April 20, 2007




SOUTHERN ANALYTICAL LABORATORIES, INC.
110 BAYVIEW BOULEVARD, OLDSMAR, FL 346577 2138551844 fax 8138552218

McKim & Cresd, PA ' A May 2, 2007

208 MacKennan Court _ Project No: 79197

Suite 200

Cary, NC 27511~

Laboratory Report

Praject Name - Manatee County Groundwater Analyses

Sample Description TP-1 {Erie Road}

Matrix Raw Source Water

SAL Sample Number ] Fo197.01

Date/fime Collected 04120007 11:0D

DatefTime Recelved . g4/20f07  14:30 ]
- Parameters Units Results Method Detection DatefTime Date/Time  Analyst

Limit Andlyzed Prep

Eleld Parameter .

Specific Conductance umhosfcm 930 DEPFTi200 04£20/07 11:00 ™0
VWater Temperatfure c 276 DEP FT1400 04/20/07 1100 TDD
pH Units 7.4 DEP FT1100 04/20/07 1100 TDD
Turbidity NTU 0.70 DEP F71800 - Da20M7 1100 - ToD
Ingraanics ‘ ‘ ’ .

Total Akalinity as CaC03 mgf 140 SM 2320B 2 05/04/07 13:48 MEJ

- Ammonia Nifrogen mgf N 0.22 EPA 350.1- 0.0t 04/24/107 1813 BMD
Bromide mgfl 003 Y EPA 300.0 0.03 - 04/24/07 16:32 DE
* Chloride 7 mgh 38 EPA 3000 0.1 04/24/07 10:32 DP

_Color ' Cu ' 5U SM 2120 B 5 04/21/07 13:20 MEJ
Fluoride ) g/l 0.81 - "EPABO0DD 0.003 04424107 10:32 pP
Rydrogen Sulfide (Unionfzed) mgh o0 v EPA 375.1 0.01 04125107 10:43 . MEJ
Nifrate {as N} ’ mafl 0.002 UQ | EFAZNDD0 6.002 04124107 10.32 P
Sulfate - mgfl 320 EPA 300.0 0.1 04124107 10149 DpP
Total Disseived Sofids mgft €70 SM2540C 10 04/21/07 17:00 04/21/07 1318 MEJ
Total Organic Carbon mal ' 0.94 | EPA 415.1 95 - 04/28/07 0545 . ARM
UWVZ54 Absorbance cm-1 D.034 3M 5910B 0.005 AT 10:51 D4/21107 10:00 DP
Metals .

Aluminum - mg#h ot u EPA 2007 Gt D4/23/07 16:06 04/23/07 09:20 PSS
-Basum maft 0.028 | EPA 200.7 0.1 O4/23107 16:06 B4/23/07 0220 PSS
Caicium mgfl 110 EPA 200.7 0.1 04/25/07 13:52 PSS
iron, Dissoived g/t £.044 ) ] EPA Z00.7 0.02 Q4/20/07 1827 04/20/07 11:34 PSS
lron mgit 2.041 3} EPA 200.7 0.02 04/23/07 16:068 04/23/0% 0920 PSS
Potassium mgfl 24 EPA 200.7 0.1 04/25/07 13:52 PSS
Magnesium . mg 43 EPA 200.7 .1 04/25/07 13:52 ’ PSS
Sodium mgi 18 EPA 200.7 0.1 D4I25/07 13:82 Pss
Dissolved Silica as Si02 mgfl 29 EPA 200.7 0.02 0472307 11:41 ‘ PS3
Strontium ~ mgl 11 EPA BD10 a0 04/23/07 16:06 04°23/07 0920 PSS
Microbiology

Heterctrophic Plate Count CFUmmI 184 SM3215B 1 04/22107 44:30 04£20/0F 1730 ME
FDOH Laboratory No. E84128 - Francis L Danlets, Laboraory Director
NELAP Accradited - Leslie C. Boardman, Q. A Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, DLDSMAR, FL 34877  B13-855-1 844 fax 8138552248

McKim & Creed, PA - ’ May 2, 2007
200 MacKennan Court Project No: 70187
Suite 200 ‘

Cary, NC 27511-

Laboratory Report

Fo o5
* " Test results presented in this report meet all the requirements of the NELAC standards.
* . A staternant of estimated uncariainty of fest results i available upon request, )
I The reported value is between the Iaboratory method detection fimit and the laboraiory practical guantifatian limit.
U Analyte was undetected. Indicated concentration is method detection limik.
uQ Analyte was not detectad; indicated concentration is method detection limit,
Sampie held beyond the accepted helding time.
T . , - .
FDOH Laboratory No. E84129 Approved By:  Francis |, Danisls, Laboratory Director
NELAP Accraditad i Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.
110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 8138551844 FAX 81385582218

GROUNDWATER SAMPLING LOG

1

3 ; Coniach] Ash Vakharkar
t : -
Chant Mame: MeKim & Creed Logation: Manatee County Bhone: TRy
- ] SAL Project .
Date Sampled] . ¢ /g¢ {. y) 4 76197 Projest Neme
GPS LAT]
e———— - - .
| wel Nurber p-{ / Fri6 e .m‘ Sample 1B — ] GFS LONG
' PURGING DATA
WELL WELL . Serosn Static Deptit PURGE eGP
DIAMETER - CAPACITY - tnterval UNK To UNK io Waler — PUMP e b
{inches) [galift) {Fesal) {Feet} CODE
TOTAL WEL REFERENCE GROUND WATER TUBING TUBING
DEPTH IF e'{' - ELEVATION -— ELEVATION — DIAMETER — CAPACITY -
"TH [Foat) eV (REFERENCE-STATIC) {tncres) P
Purge Technligue: o Submerged Sereen {1,174, 14 Welll q Submerged Screen (1EQ Velume, 3, 3 M nutes) 4 Pertially Submerged Screen (1 Well, 3.3 minutes}
WELL VOLUME = (TQOTAL DEPTH - STATIC DEPTH) x WELL GAPICITY = { 14.00 - 1) T
ONE WELL | — 14 WELL _— SWELL SWELL
VOLUME -VOLUME : VOLUMES - VOLUMES -
EQUIPMENT VOLUME = PUMP VOLUME + (TUBING CAPACITY X TUBING LEGNTH} + FLOW CELL VOLUME
PUMP TUBING — FLOW CELL — EQUIPMENT —
VOLUME - LEGNTH VOLUBE VOLUME
INFTIAL TUBING LEGNTH FINAL TUBING LEGNTH . PURGE : PURGE TIME TOTAL
IN WELL (FEET) — IN WELL {FEET) - TIME START: - END - PURGED -
VOLUME TOTAL Depih 1 pH TEME | SPCOND Do TURBIDITY :
VOLUME PURGE COLGR CDOR
TIME PURGED | [roeee loare gory| Vit {811 (oG} {uSfem) {mgiLy {NTUs} (Destribe) | {Desarbe)
{Gaflons) (Gatlons) {Feet) {A<D.2) {a<0.2) {a<5%) | {%SAT <200} {<20 NTU} - .
fiog | = — oo | = 12|22 S| di | 2891 CidalSuim
rd
Well Capacty {gallonsifooty 0.75"=0) B T IEnee, Po0.16, @037, FoD6h, o=l GoiAT, 12588
TUBING INSIDE DiA GAPACITY (GalFL), 18" = 00005, aier = 00014, 114" = 0.0026; 516 = 0004  4l" = 0,006, 1/% = 0.0 5/6°=0.016
SAMPLING DATA
SAMPLED BY | COMPANY / SAMPLER(S) poy
(PRINT) SIBNATURES: ad e
TUBING MATERIAL CODE{ Pa NP TLTT SAMPLé TUBING — SAMPLE PLIMP FLOW RATE -
{CIRCLE ONE} - LEGNTH iN WELL (FEET) {md_fomin)
SAMPLING BAMPLING FIELD Y N CLEANING
T {red ENDED jtie) | creansn STEPS -
[ZE O FILTER S1ZE — | VOCCOLLECTEDBY 1 SEMIVOLS COLLECTED | ;
maerened YOS ~— [ouPMCATEf Y (N ;| povgrserowr | ¥ N{MA4 T hroueHTRapr | Y N (N,
o PRESERVATION 5} N tya | VISTPRESERVATIVES
CHECKED INFIELD? ADRED
WEATHER
CONDITIONS
COMMENTS
PUMP CODES: PP=Peristalic Pump, GP= Submersitle Grumdfes Pump, 1BP= in-placa Bladder Pump
TUBING MATERIAL CODES: PP= Polypropylene, PE= Polystylene, NP= Non-inart Plastic, Tie= Teflon Lined, TT= Teflon
Reviewad By] i Date:] i

T

Groundwater Monitoring Log.xls Revision Date 01/18/2005

Page 4 of 4
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Results from Samples taken of Raw Feed

. Sample was taken between Break Tank and Day Tank
Collected on May 18, 2007

Well Pump is at 40 feet Below Grade




SOUTHERN AMNALYTICAL LASOBATORIES, ING.

110 BAYVIEW BOULEVARD, OLOSMARS, B 34577 8138551844 fax 8130552218

VicKim & Creed, PA
200 MacKennan Court
Suite 200

Cary, NG 27511

Laboratory Report

May 21, 2007
Project No: 71083

‘Project Name T#-4 Erie Rd,

Parameters Units Rasulfs Method Datection Date/Time . Date/Time  Analyst
Limif Analyzed Prap

Sample Description #1
Matrix - Groundwater
8AL Sampis Number 74083.01
DatefTime Collected 0518107 02040
DatefTime Recsived 05/18/07 15:30

- Inoraanics .
pH . Urilts 7.5 05  EPA1E0.T . D5/MB/67 1610 RKB
Bulfate mgit 310 EPA 3000 G 0&HMBHT 0002 08
Turbldity NTU " 7a EPA180.1 005 DSIBAT 1839 RS
fron rigdl 4.9 ‘EPA 20,7 .02 ORMOOT7 18:01 O5MSO7 1035 PSS
Manganese mgh 0.53 EPA 2007 0.01 05107 18:07 05M9AQ7 100358 PSS
Sampie Description #2
Matrix Groundwaler
SAL Sample Number - 71083.02 )
DatefTime Collected 05M8/07 1062
Date/Time Recelved 05/18/07 15:30
Inomianics .
pH . Units 1.6 Q5 EPA 180.1 0871807 1810 RKB-
Sulfate mght 320 EPA 3060.0 0.1 0515/07 0018 DB
Furbidity NTL 28 EPA 180.1 005 0/18/07 16:38 RS
Matals .
ien ) mgit 2.7 EPA 200.7 0.02 0519707 18:0% 05M 5{07 i0:38 PS8
Manganess mod C.059 EPA 2007 0.01 - D5/19/07 18101 DSHMG0F 10:35 - PSS
Sample Description #3
Matrix Grounthwater
SAL Sample Number 7108363
Date/Time Collected 05H8/07 11:37
Date/Time Received 0548/07 15:30

FDOH Laboratory Mo, E84129
NELAP Accredited

Paget of 4

Francis |, Daniels, Laboratory Director
Leslie €. Boardman, Q. A. Managetr
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SoUTHERN ANALYTICAL LABORATORIES, ING.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877 51 E-EEE-1 844 fax 831 3-885-2218

MicKim & Cread, PA

- 200 MacKennan Court
Suite 200

“Cary, NC 27511-

RMay 21, 2067
Project No: 71083

Laboratory Report
Proiect Name TP-1 Evie Rdl.
Parametors Units Rosulis Method Detecion  Date/fime  Date/Time  Anafyst
Ldmit ‘Eralyzed Prep
" Sample Degcription #3
Matrix Grourndtwater |
SAL Sample Numier 71083.03
DatefTime Collected O5H8I07 - 11:37
Dateflime Regeived 0518107 15:30
inorganics .
pH Units 74 Q5 EPA150.1 Q8MB/CTY 1610 REB
Bulfate mylt 320 RPAZDO.D 0.1 05M9/67 B0:36 alx]
Turbidity " NTU 31 EPA 180.1 003 - 0BMERT 1839 REM
Metals . . .
fron mglt . 25 EPA.280.7 0.02 05#18/07 18:01 05/19/07 136 PSS
Manganese mofl 0.084 EPA 200.7 0.01 081807 18:01 05/8/07 10:35 PSS
Sample Description #4
Matrix Groundwater
-BAL Sampls Number 71083.04
Date/Time Colecied Q5807 41:55
DatefTime Receivad 05M18/07 15:30
Inorganics )
pH Units 7.5 Q5 EPA 150.1 Q5718/07 16:710 RKB
Suifate miy 320 EPA 300.0 0.1 O5H18/0¥F 00:53 DB
Turbidity NTU 2B EPA 180.1 0.05 b5A1B107 16:39 R3M
Msfals. :
tron mgh 098 EPA2007 0.2 05/10/07 18:01 0EMG/07 10:36 PSS
Manganese mgh o023 1 EPA 2007 0.1 osHe07 18:01 05M0H07 10:35 PSS

FDOH Laboratory No. EB4129
NELAP Accredited

Franeis L. Daniels, Laboratory Dirsctor
Laslie C. Boardman, G A, Managser
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SoUTHERN ANALYTICAL LA SATORIES, INC.

110 BAYVIEW SOULEVARD, OLOSMAR, FlL. 34877 =4 3-A55-1 844 fax 1 3-855-2218

" MicKim & Creed, PA May 21, 2007

200 MacKennan Court .. ProjectNo: 71083
Suite 20D :

Cary, NC 27511- _
" Laboratory Report

Project Name TP~ Erie Rd.
Footnotes ]

. Test resulis prasentad in this Teport maet all he requirersents of the NELAG standards,

- A statemant of estimated uncertainty-of test results is avaflable upon requsst. '

| The: reporied value is between the laberatory method detection limit and the laboratory practical quantitation lmi.

Q5 Analysis should be performed "immedistely” In the field. Lab analysis was performed at a later fime.

B e ana

FDOH Laboratory No. E84129 Approvedt By: Francis I Danlels, Laboratory Director
MNELAP Accredited ’ Lestie C. Boardman, Q. A, Manager
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Results from Sém_ples taken of Raw Feed at the Well
Collected on May 21, 2007




SCUTHERN ANALYTICAL LABORATODRIES, INC.
110 BAYVIEW BROULEVARD, DLDSMAR, FL 345877 21 S—ESS—‘] Bad fax 8128552218

‘McKim & Creed, PA : June 4, 2007
200 MacKennan Court - Project No: 71126
Suite 200

Cary, NC 27511-

Laboraiory Report
Project Mame _ #fanates County Groundwater Analysss
Parameters Units Results Method Detection DatefTime DatefTime  Analyst
Limit Analyzed Prep

_Sarple Destription TP-1 (Erle Road)

Matrix Raw Source Water

SAL Sampie Number 71926.1

DatefTime Cofiected  0§2EI0T 13:20

- Date/Time Recsived 0524107 14:35

Eield Parametsr

Specific Conduciance umhaos/em 1118 1 DEP FT1200 05121107 13:20

Water Temperature C 285 ™ DEF FT1400 05/21/07 13:20

pH Unite 74 ™1 DEP FT1180 05721707 13:20

inorganics

Total Alkalinity as CaGO3 mgh 140 SM 23208 2 O5/24107 14:41 RSM
Ammonia Niirogen mgfi N 018 EPA 350.% 0.01 022107 1128 MEJ
Bromids mgh 0.37 EPA 300.0 0.03 DB22IG7 11:24 D
Chioride mod ’ 80 - EPA300.C T 04 05822107 1142 L . DP
Color cu 5 U SM2120B 8 O522/07 1515 US/Z2/07 1506 AMP
Fluoride mal 1.1 £PA 300.0 0.603 0822107 1124 DR
Hydrogen Sulfide (Unionized) . mgil 0.084 . EPA3TE.1 0.01 0524/07 14:25 bDpP
Nitrate {as M) mgil- g.00z U EPA 3000 - 0.002 05/22/07 11:24 oP
Sulfate maifl . 330 EPFA 300.0 a.1 © 052207 1142 CP
Total Dissolved Solids mgit 550 SM 2540 C 16 05/31/07 11:66 05/22/07 1635 AMP
Total Organic Carbon gt 111 EPA 415.1 05 05/22/07 07:30 ARM
U254 Absorbance | ) om-1 0.042 T SMSYIOE 0.005 05/23/07 1316 RKB
Metals T T
Numingm ‘ mght 01 Y EPA 2007 0.1 052207 14:45 05/22/07 1445 CAC
Barium mgdl . 0.034 1 EPA200.7 [HE) ] 05/22/07 14:45 05/2207 1445 CAC
Calcium mgll . 120 EPA 200.7 0.1 05/24/07 13:33 PSS
iron, Dissolved mafl 0.089 i EPA 200.7 0.02 0B/22/07 16:30 O5/22/07 16:30 CAC
Fon mgil ' 0077 | EPA 200.7 0.02 05/22/07 14:45 05/22/07 1445 OAC
Potassivm mg#A 22 EPA 200.7 0.1 08124/07 13:33 05/24/07 1200 PSS
Magnesium mo# &5 EPA200.7 041 05/24/07 13:33 05/24/07 1200 PSS
Sodium gt ) 32 EPA 200.7 0.4 05/24/07 13:33 05/=24/07 12:00 PSS
Dissclved Silica as SI02 - g/l 21 EPA 2007 0.02 ‘05f26/07 12:52 05/28/07 12200 PSS
Strontivm maft 12 EPA 8010 0.01 0522107 14:45 05/22107 1445 CAC
Micrebiology ' ]

Heterotrophie Plate Count CFU/mt 1 - SMoaz1E8 ' 1 Q5f23/07 1810 05/21/07 18.00 RKB
FDOH Laboratory No, E84128 Francis 1. Daniels, Latboratory Director
NELAP Accredifsed Leslie C. Boardman, Q. A, Manager
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SoUTHERN ANALYTICAL LABORATORIES, ING.
110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877  813-855-1844 fax813-855-2218

McKim & Creed, PA ‘ June 4, 2007
200 MacKennan Court Project No: 71126
Suite 200

Cary, NC 27511-
Laboratory Report

Project Name Manates County Groundwater Analyses

Footnotes

* Test results presented m this report maet all the requirements of the NELAC standards.

b A statement of estimaied uncertainty of test resulis is available upon request.

D1 Measurement was made In the field. Data supplied by client. )

f - The reported valug Is between the laboratory rethod detection limit and the laboratory practical quantitafion limit.

U Analyta was undetected. Indicaied conceniration is method detection Hirlt,
FDOH Labofatory Neo. E84128 , ' Approved By:  Francis L Danielé.. Laboratory Direcior
NELAP Accreditad Leslie C. Boardman, Q. A. Banager

Page 2 of 3
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Re"sul’cs from Samples taken of Raw Feed at the Well after the
Well Pump was Lowered to 400 feet Below Grade.
Collected on June 21, 2007




SOUTHERN ANALYTICAL LABORATORIES, INC.
110 BAYVIEW BOULEVARD, OLRSMAR, FL 84577

B 32551 844 fax 2138552218

McKim & Creed, PA
601 Cleveland Street
Suite 205
Clearwater, FL 33755-

July 8, 2007
- Project No: 72011

l.aboratory Report
Project Name Manatee Coumty Pilot Study
Sampie Description TP-1 Erie Rd
Matrix Groundwater
SAL Sample Number 72014.01
Date/Time Collected 06724107 14:95
DatelTirme Received 06121107 15:15 .
Parameters Units Results Method Detection DatefTime Dateffime  Analyst
Limit Analyzed Prap
) morganics' o .
Total Alkalinily as CaCO3 mgfl 150 SM 23268 2 0B/28/07 13:24 RSM
Chleride mg/ 110 EPA 300.0 0.1 06/21/07 19:47 DP
Spectiic Conductance . ummhos/cm 126 SM 2518 05 0B/25/07 16580 - RKB
Hydrogen Sulfide (Unionized} mafl 0.17 - EPA 3761 0. 06/26107 1123 RKB
Sillca, Total mgdl 24 EPA 2007 0.02 0703707 1350 O7/03/07 1300 P3§
Suliate mgfl 570 EPA 300.0 01 0621007 19:47 pp
Total Dissolvad Sclids g 716 EPA 160.1 10 CO/26/07 12:36 06/25/07 11.00 AMP
Turbiity NTU 73 EPA 1801 0.05 06/22/07 13118 . RSM
Metals
fron mgf 0081 1 - EPAZ0D.Y ‘002 06127107 13:27 06/26/)07 1408 PSS
Magnesium mg/i 53 EPA 200.7 a.1 07/05/07 15:55 O7/03/07 153¢ PSS
Sodium mgl 29 EPA 200.7 0.1 06/28/07 14:00 062807 1406 PSS~
. Sirontium mgh i2 EPA BB10 0.01 08f27I07 13:27 06/26/07 14,08 PSS

FROH Laboratory No. EB4128

NELAP Aceredited

Page 1 df 3

Francis . Daniels, Laboratory Director
Leslie G, Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABSCRATORIES, ING. s

110 BAYVIEW BOULEVARD, DLDSMAR, FL 34677  B13-855-1844 faxB13-855-2218 &

MocKim & Creed, PA ) July 8, 2007
601 Cleveland Street ‘ . Project Mo: 72011
Suite 205 .
Clearwater, F1. 33755-

L.aboratory Report

Eopinotes
* '  Test results presented in this report mest all the requirements of the NELAC stendards.

= A staferment of estimaled uncariainty of test results is available upon request,
The reporied value is between the laboratory method detection limit and the laboratory pracﬂcar quantiiation fmit.

05 Analysis should be performed “immediately” in the field. Lab analysis was performed:af a later time.

N

Approved By: Francis §, Daniels, Laboratory Director
Leslie C. Boardman, Q. A. Manager

FDCH Lahoratory No. E8412¢

NELAP Accredited
Page 2 of 3
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TDS Results from Sampling of Raw Feed, Total Permeate,
 Stage 1 Permeate, Stage 1 Concentrate, |
Stage 2 Permeate, and Stage 2 Concentrate
- Collected on August 8, 2007 |
From the RO Pilot Plant Sampling Panel




SOUTHERN ANALYTICAL LABDRATORIES, INC.
© 110 BAYVIEW BOULEVARD, DLODSMAR, FL 24677  813-855-1844 fax 2138552218

McKim & Creed, PA August 23, 2007
801 Cleveland Street Project No: 73609

Suite 208 :

Clearwater, FL 33785-

Laboratory Report
Project Name Manates County RO Pifot Study
Parameters . Units Rasulfs Method Detaction Date/Time Date/Time  Amalyst
Limit Analyzed Prep

Sample Descripfion Raw Fesd

Matrix : Groundwster

SAL Szmpla Numbser 73609.04

Date/Time Collected 08/48/107 11:15

-Date/Time Received 68108107 12:45

Inorgaaics

Total Dissolved Solids mgil 680 ERA 1601 10 0B123/07 14:49 0GBM4I0T7 1255 MEJ
Sample Deseription Total Permeate

Matrix Groundwater

SAL Sample Number 73509.02

DatefTime Coflected 0810867 10:18

DatefTime Received 08/08/07 12:45

Incrganics _ ) .

Total Dissolved Solids mgA 64 EPA 160.1 it 08/23/07 14:49 08M4/07 12:556 HAEJ
Sample Description Stage 1 Permeate

Matrix Groundwater

SAL Sample Number 73609.03

Date/Time Collected G8/08107 10:21

Date/Time Received 0B/68/07 12:45

Inprayanics

Total Dissclved Sclids gl 68 EPA 160.1 10 08/23/07 14:49 08/14/07 1255 MIEJ
Sample Description Stage 1 Concentrate

Mairix Groundwater

SAL Sample Number 73609.04
. DatefTims Collgcted 0g/e8i0Y 11:19

DatefTime Received 08INGIOT 12:45

Inorganics

Total Dissalved Solids mg/l 1,800 EPA 160.1 10 08/23/07 14:48 081407 12:55 MIEJ

FDOH Laboratory No. E84129

NELAP Accrodited”

Page 1of4

Francis L Paniels, Laboratory Director
. LesHe C, Boardman, &. A. Manager
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SCUTHERN ANALYTICAL LABORATORIES, INC.
140 BAYVIEVW BOULLEVARD, QLDSMAR, FL 4577

813-0955-1844 fax B13-855-22189

McKim & Creed, PA
6081 Cleveland Strest
Suite 206

Clearwater, FL 33755~

. August 23, 2007
Project No: 73608

Laboratory Report
Project Name Manates Gounty RO Pilot Study
Parameters Units Resulis Methiod Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Stage 2 Permeate
Matrix Groundwataer
SAL Sample Number 73609.05
Date/Time Collected 08/08/07 11:12
DatefTime Received 03/68/07 12:45
Inorganics
Total Dissolved Solids moh 200 EPA 180.1 10 0B/230T 14:49 08M4/07 1255 MEJ
Sampie Description Stage 2 Concentrate
. Matrix ) Groundwater
SAL Sample Number 73608.08
Date/Time Coliected 08108107 11:22
Date/Time Receh(ed O8/08/07 12:45
Inorga ples
Total Dissolved Sclids g 3,900 EPA 1601 o 08/2307 14:48 08M4/07 1255 WEJ

FDOH Laboratory No. E84129
NELAP Accredited

Page 2 of 4

Frangis |. Daniels, Lahoratcry Director
Leslis C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEWW BOLILEVARD, OLDSMAR, FL 34877 SM1IBS55-1844 fex B15-855-2218

McKim & Creed, PA \ -Angust 23, 2007
601 Cleveland Street Project No: 73609
Suite 205 : ] -
Clearwater, FL 33765~ ,
Laboratory Report
Project Name ‘ Manratee Counfy RO Pilot Study
Fosinotes
® Test resuits presenied in this report mest afl the requirements of the NE!.AC_ standards.
" A statement of estimated uncartainty of test results Is avaliable upon request.

FOOH Laboratory No. EB4125 - Approved By Fraﬁc!s 1. Dantels, Laborafory Director
NELAP Accreditod . Lestlie C. Boardman, 0. A. Manager

Page 3of4
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Results from Field Sampling of Production Well Raw Feed, |
Intermediate Well Raw Feed, Stage 1 Permeate, Total Permeate, |
Stage 1 Concentrate, and Stage 2 Concentrate
| . Collected on September 26, 2007
Tests Included Primary and Secondary Standards




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEVW BOULEVARD, OLOSMAR, FL 34877 813-855-1844 fax813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75524
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time DatefTime  Analyst
Limit Analyzed Prep
Sample Description Production Well
Matrix Groundwater
SAL Sample Number 75524.01
Date/Time Collectad 09/26/67 11:50
Date/Time Received 09/26/07 13:00
Volatile Organic Compounds (Primary D
1,1,1-Trichloroethane ug/l 03 u EPA 502.2 0.3 10/01/07 17:21 JRW
1,1,2-Trichloroethane ug/l 03 U EPA 502.2 0.3 10/01/07 17:21 JRW
1.1-Dichloroethylene ug/! 05 U EPA 502.2 05 10/01/07 17:21 JRW
1,2,4 Trichlorobenzene ug/l 05 U EPA 502.2 0.5 10/01/07 17:21 JRW
1,2-Dichloroethane ug/! S 02U EPA 502.2 0.2 10/Q1/07 17:21 JRW
1,2-Dichloropropane ugil a3 u EPA 502.2 0.3 10/01/07 17:21 JRW
Benzene ught 0.5 U EPA 502.2 0.5 10/01/07 17:21 JRW
Carbon tetrachloride ugft 0.3 U EPA B02.2 0.3 10/01/07 17:21 JRW
cis-1,2-Dichloroethylene ug/t 02 U EPA502.2 02 10/01/07 17:21 JRW
Dichioromethane ugfl 05 U EPA 502.2 0.5 10/01/07 17:21 JRW
Ethyibenzene ug/l 05 U EPA 5022 0.5 10/01/07 17:21 JRW
Monochlorobenzene ug/l 05 U EPA 502.2 0.5 10/01/07 17:21 JRW
o-Dichlorobenzene ug/l 05 U EPA 5022 0.5 10/01/07 17:21 JRW
para-Dichlorobenzene ug/| 05U EPA 502.2 0.5 10/01/07 17:21 JRW
Styrene ug/l 0.5 U EPA 502.2 05 10/01/07 17:21 JRW
Tetrachloroethylene ug/l 0.2 U EPA 502.2 0.2 10/01/07 1721 ‘ JRW
Toluene ug/l 05U EPA 502.2 0.5 16/01/07 17:21 JRW
trans-1,2-Dichloroethylene ug/l 05 U EPA 502.2 05 10/01/07 17:21 JRW
Trichloroethylene ugfl 02 U EPA 502.2 02 10/01/07 17:21 JRW
Vinyt chloride ugf 0.5 U EPA 502.2 0.5 10/01/07 17:21 JRW
Xylenes (Total} ug/l 05 U EPA 502.2 0.5 10/01/07 17:21 JRW
m/p-xylenes ugfl 05 U EPA 502.2 0.5 10/01/07 17:21 JRW
o-Xylene ug/l 0.5 U EPA 502.2 0.5 10/01/97 17:21 JRW
Trihalomethane Analyses
Bromodichloromethane ug/! 03 U EPA 502.2 0.3 - 100107 17:21 JRW
Bromoform ugft 05 U EPA 5022 0.5 10/01/07 17:21 JRW
Chloroform ugfl 02U EPA 502.2 0.2 10/01/07 17:21 JRW
Dibromochloromethane ug/l 0.5 U EPA 502.2 0.5 18/01/07 17:21 JRW
Total Trihalomethanes ug/l 02U EPA 502.2 0.2 10/01/07 17:21 JRW
Chiorinated Pesticides (Primary D
Date Extracted 10/01/07 EPA 508.1 10/01/07 09:00 SMR
Chlordane ug/l 0.05 U EPA 508.1 0.05 10/05/07 04:30 10/01/07 09:00 DB
Toxaphene ugfl - 0.5 U EPA 508.1 05 10/05/07 04:30 10/01/07 09:00 DB
Polychiorinated biphenyls (PCBs) ugll 02 U EPA 508.1 02 10/05/07 04:30 10/01/07 09:0¢ DB
Chlorinated Herbicides (Primary DW)

- Date Extracted 10/02/G7 EPA 515.3 10/02/07 08:00 JLR
Dalapon ug/l 1U EPA 5153 1 10/09/07 00:45 10/02/07 09:00 BTJ
FDCH Laboratory No. EB4129 Francis i. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager

Page 1 of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877 81385561844 fax813-855-2218
McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75524
Clearwater, FL 33756- .

Revised

Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Resulis Method Detection Date/Time Date/Time  Analyst
: Limit Analyzed Prep
Sample Description Production Well
Matrix Groundwatet
SAL Sample Number 75524.01
Date/Time Collected 09/26/067 11:50
Date/Time Received 09/26/07 13:00
Chlorinated Herbicides {Primary DW)
2,4-D ug/l 1U EPA 515.3 1 10/09/07 00:45 10/02/07 09:00 BTJ
Pentachiorophenol ugfl 01 U EPA515.3 0.1 10/09/07 00:45 10/02/07 09:00 BTJ
2.4 5-TP (Silvex) ug/l 0.25 U EPA 515.3 0.25 10/09/07 00:45 10/02/07 09:00 BTJ
Dinoseh ugfl 0.5 U EPA 515.3 0.5 10/09/07 00:45 10/02/07 09:00 BTJ
Picloram - ug/l 0.75 U~ EPA 515.3 0.75 10/09/07 00:45- 10/02/07 09:00 BTJ
Semivolatile Analyses {Primary DW)
Date Extracted 10/01/07 EPA 525.2 10/01/07 09:00 SMR
Alachlor ugft 02U EPA 525.2 0.2 10/01/07 19:53 10/01/07 09:00 BTJ
Atrazine ugft 0.06 U EPA 525.2 (.06 10/01/07 19:53 10/01/07 09:00 BTJ
Benzo(a)pyrene ugft 01 U EPA 525.2 0.1 10/01/07 19:63 10/01/07 09:00 BTJ
Di(2-ethylhexyl)adipate ug/l 03 U EPA 525.2 0.3 10/04/07 19:53 10/01/07 09:00 BTJ
Di(2-ethythexyl)phthalate ug/l 10U EPA 525.2 1.0 10/01/07 19:53 10/01/07 0%:00 BTJ
Endrin ugfl 01 U EPA 5252 0.1 10/01/07 19:53 10/01/07 09:00 BTJ
Heptachlor ugfl 0.08 U EPA 525.2 0.08 10/01/07 1953 10/01/07 09:00 BTJ
Heptachlor Epoxide ug/l 0.1 U EPA 525.2 0.1 10/01/07 19:53 10/01/07 09:00 BTJ
Hexachlorobenzene ug/l 0.05 U EPA 5252 0.05 10/01/07 19:53 10/01/07 09:00 BTJ .
Hexachlorocyclopentadiene ug/l 0.2 U EPA 5252 0.2 10/0%/07 19:53 10/1/07 09:00 BTJ H
Lindane ug/l 0.06 U EPA 5252 0.08 10/01/07 18:53 10/01/07 09:00 BTJ
Methoxychlor ug/l 005 U EPA 5252 0.05 10/01/07 19:53 10/1/07 09:00 BTJ
Simazine ug/l 0.07 U EPA 525.2 0.07 10/01/07 16:63 10/01/07 09:00 BTJ
Pesticide Analyses {Primary DW)
Date Extracted 08/28/07 EPA 549.2 (9/28/07 13:00 JLR
Diquat ug/l 1U EPA 5492 1 10/02/07 16:03 09/28/07 13.00 JKS_
Pesticide Analyses (Primary D
Date Extracted 10/01/07 EPA 504.1 10/01/07 11:30 KAA
Dibromochloropropane ug/l 0.005 U EPA 504.1 0.005 10/02/07 01:37 10/01/07 11:30 DB
Ethylene Dioromide (EDB} ug/l 0.005 U EPA 504.1 $.005 10/02/07 01:37 10/01/07 11:30 DB
Carbamate Pesticides (Primary DW)
Carbofuran ugfl 05 U EPA 531.1 0.5 10/03/07 01:18 JKS
Oxamyl (Vydate) ug/! 05 U EPA 5311 0.5 10/03/07 0119 JKS
Pesticide Analyses {Primary DW)
Glyphosate ug/l 10 U EPA 547 10 10/03/07 22:48 JKS
Pesticide Analyses {Primary DW)
Date Extracted 09/29/07 EPA 5481 09/28/07 09:30 JLR
Endothall- ug/l 20 U0 EPA548.1 20 10/04/07 20:23 (8/29/07 09:30 DB
FDOH Laboratory No. E84129 Francis . Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 2 of 6




SOUTHERN ANALYTICAL LABORATORIES, INCG.

11 OBAYVIEW BOULEVARD, OLOSMAR, FL 24877 31 3-8505-1844 fax313-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75524
Clearwater, FI. 33756- .
Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection DatefTime Date/Time  Analyst
Limit Analyzed Prep
Sample Description Production Well
Matrix Groundwater
SAL Sample Number 75524.01
Date/Time Collected 09/26/07 11:50
Date/Time Received 09/26/07 13:00
Inorganics
Chloride mg/l 63 EPA 300.0 0.05 09/27/07 03:11 MLH
Color cu 5 5M2120B 5 09/27/07 11:30 CYF
Cyanide mg/l 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/02/07 11:30 MCD
Fluoride ' mg/l 1.9 " EPA300.0 0.01 09/27/07 03:11 : T MLH
Total Hardness as CaCO3 mg/l 530 SM 2340B 0.5 10/01/07 17:59 10/01/07 13:00 PSS
Nitrate {as N) mg/l 0.01 U EPA 300.0 0.01 09/27/07 03:11 MLH
Nitrite (as N) mg/l 0.01 U EPA 300.0 0.01 09/27/07 03:11 MLH
Odor TCON 3 SM 2150 B 1 09/27/07 08:30 MEJ
pH 7.4 Q5 EPA 150.1 09/26/07 17:08 CYF
Sulfate mag/l 350 EPA 300.0 0.2 09/27/107 03:11 MLH
Foaming Agents mg/l 0.05 U SM 5540 C 0.05 09/27/07 13:30 JLS
Total Dissolved Solids mg/l 720 SM 2540 C 10 10/01/07 17:05 09/26/07 18:59 CYF
Metals
Silver ‘ mg/! 0.01 U EPA 200.7 0.01 - 09/27/07 18:09 09/27/07 17:00 PSS
Aluminurm mag/t 0.1 U EPA 200.7 0.1 09/27/07 18:09 PSS
Arsenic mg/i 0001 W SM 3113 B .00 10/19/07 13:09 AMP
Barium mg/l 0.036 1 EPA 200.7 0.0t 09/27/07 18:09 PSS
Beryllium mgfl 0.002 U EPA 200.7 0.002 £8/27/07 18:09 PSS
Calcium mg/l 120 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Cadmium mg/l 0.001 U EPA 200.7 £.001 09/27/07 18:09 09/27/07 17:00 PSS
Chromiurn mg/l 0.01 U EPA 200.7 0.01 08/27/07 18:09 PSS
Copper mg/l 0.005 U EPA 200.7 6.005 09/27/07 18:09 PSS
Iron mg/l 0.69 EPA 200.7 0.02 09/27/G7 18:09 PSS
Mercury mg/l 0.0001 U EPA 2451 0.0001 10/24/07 15:38 10/20/07 09:20 LCB
Magnesium mg/l 55 EPA 2007 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Manganese mag/l 001 U EPA 200.7 0.01 09/27/07 1809 PSS
Sodium ma/l 28 EPA 200.7 0.1 10/01/07 17:58 10/01/07 13:00 PSS
Nickel mg/l 0.001 U EPA 200.7 0.001 - 09/27/07 18:09 PSS
Lead ma/l .00t U SM 3113 B 0.001 10/08/07 10:53 AMP
Antimony mgfl 0.001 U SM3113 8B 0.001 10/23/07 10:24 AMP
Selenium mg/l 0.001 U SM 3113 B 0.001 10/17/07 09:23 AMP
Thallium mgfl 0.001 U EPA 200.9 0.001 10/18/07 09:34 AMP
Zing ¢ ) mg/l 0.0062 1 EPA 200.7 0.003 09/27/07 18:09 PSS
Microbiology
Fecal Coliform CtH100 ml 1 U SM 9222 D 1 09/27/07 17:08 09/26/07 13:19 RKB
Totai Coliform Ct/100 ml -1 B SM 9222 B 1 09/27/07 17:19 09/26/07 13119 RKB
FDOH Laboratory No. E84128 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 3 of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEVW BOULEVARD, OLDSMAR, FL 34677

81 3-855-1844 fax813-855-2218

McKim & Creed, PA
1365 Hamiet Ave.

Clearwater, FL. 33756-

December 17, 2007
Project No: 75524

Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Production Well
Matrix Groundwater
SAL Sample Number 75524.01
Date/Time Coilected 09/26/67 11:50
Date/Time Received 09/26/67 13:00
Radiochemistry
Gross Alpha (Incl. Uranium) pCi/t 13x3.5 EPA 008-02 3.2 10/18/07 12:47 10/15/07 09:45 MJS
Radium-226 pCift 1.5¢1.2 EPA 903.1 0.3 10/22/07 14:35 10/12/07 13:30 DF
Radium-228 pCit 1.020.5 U1 EPA RA-05 1.0 10/27/07 16:5C DF
Combined Uranium pCHl 0.5+£0.3 U1~ ~ EPA908.0 0.5 10/19/07 12:31 10M17/07 10:05 MJS

FDCH Laboratory No. E84128

NELAP Accredited

Page 4 of 6

Francis l. Daniels, Laboratory Director
Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEVW BOULEVARD, OLDSMAR, FL 348577 81 353-855-1844 fax813-855-2218

McKim & Creed, PA
1365 Hamlet Ave.
Clearwater, FL. 33756-

Laboratory Report

December 17, 2007
Project No: 75524

Revised

Project Name Manatee County Filot Study

Footnotes

* Test results presented in this report meet all the requirements of the NELAC standards.

* A statement of estimated unceriainty of test results is available upon request.

ok For methods marked with ***, all QC criteria have been met for this methad which is equivalent fo a SAL certified method.
B Results based upon ¢olony counts outside the method indicated ideal range.

; The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Q5 Analysis should be performed "immediately” in the field. Lab analysis was performed at a later time.

SNA Surrogaie not added to this sample for EPA 548.1.

U Analyte was undetected. Indicated concentration: is method detection limit.

U,J10 Analyte was not detected. Indicated concentration is the method defection fimit. Value may not be accurate. Surrogate

recovery did not meet acceptance criteria.

W Analyte was not detected; indicated concentratlon is method detéction limit.” Radiochemistry MDL is sample specific and

mafkrix dependent.

= A

P g,
FDOH Laboratory No. E84128 Approved By: Francis |, Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager

Page 5 of 6




Apeiensy jo ureyn

LOMLILE A0 Ay
SECAPGIEN] §o LD

| ;
_d...z N @ PESA SBLINIUOD JB00 ‘gt A PonEDDY awyaeq ‘paysmhunsy,
N N A nedspeay Inof M P01 SSIBIOA
_ YN A e BUIPIOY Uy M £.98Y aun ) rReq ‘pan@nay aunjseq paysbuiay
N N @umﬂmu_ns m.uém?_mmm._m_ Jadoyy
_ Jaunaeq pananay Bl 1 req 4 paysibuiey
YN N (A "duar ¢ew to panisosy ﬁm MM~ . Jb ln,
AnSiuayooipey _ o | faen IpaafEIaMy . m..N_:mme uuﬁ_:c:__mm
YN Jleaiie todn 13ei sydues b it £ L
'$70S 'sD0A ‘souebiouy Alepuosag pue me:J @ 7 4 YT .ﬁn\\{nNA o u.v _ ~ M 1
] @ NoA LI28l [Bag N Q\g;m.wm_ Q_\; ‘ o 50 Ku paysinbulzy
ISMIBWAY [/ SUOTNIpSUf nLfaeg “panasay mEEmﬁb ] 1boIeddIg SIANEU0D
/
A Y mer ﬁb,inh\@ woeig dui] 7o
i7 A R B B B B B B B b Mo Q e/ a\i@ /NJﬂLy A0 ijﬁoxm 10
= = Pt = diweg o
ry = - S ERERI RIS o & B oRizRIZRIEZIQIQ = = [w] uondizssaq] 8y f
25 | B4 123|25(E51R8(85 |85 5|90 s R R R EREls) £ | F | B
- =2 | & TelCelT 2T =P ez Nl ola2@ 2R 250 2 ® fmo
g SRR B R 51 - Fio0td gle ™ 3y ®igg o asn
. g2 i 581 71 B Gl ales™IZS] 2 =z Z| xle 2 g
z $a@ | Yglogl 9 8 o1 128 =t Ft 2| 1% s s
s st leal | =<| % ol 2 8| 9ojg° 19BN WABREY
o g% 18 g Qo JAUIO-0) JRNBM SURS-YS JOIEMPUNCID-MD
g g9 g w 2 10S-05 96pniS-1S JRIRAEORUNS-MMS
) 3e B wmv. 1OTEMBISEA-MM 19184 BunuG-Aa
] & 'Sapor) Xen
NOILAHOSA] HANYLINQD / Y3 LAWY ,w( ﬁJ\ \ .Ns\v%
{eumeubig} siojdweg
NS 100 B3]
Fhea snao Fleasras [ mcner O monve #pnis 101d Awned sseuen
{Aidde Aew sabieyang,) peisanbay sun) punosy uing uoneso ; awep joefoid
08122tV ([Z4) Uter euyor PeRID B WP
auoyd { 19:wa)

Buley Al

_ ﬂ M.m\. ‘o palold s

BL22-658-E18 %% prEL-SSRELR A49PE 2 '9viANSaI0 OHTAT IO AMSIAAYE O L

TN 'STNHOLYHOgG Y] IVIILATYNYY NOS3IHLNOGS

Page 6 of 6



SOUTHERN ANALYTICAL LABORATORIES, ING.

110 BAYVIEW BOULEVARD, OLODSMAR, FLL 346877 81 3-855-1 844 fax 21 3-855-2218

McKim & Creed, PA . December 17, 2007
1365 Hamlet Ave. Project No: 75527
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description fntermediate Well
Matrix Groundwater
SAL Sample Number 75527.01
Date/Time Collected 09/26/07 10:43
Date/Time Received 09/26/07 13:00
Volatile Organic Compounds (Primary DW)
1,1,1-Trichloroethane ug/t 03 U EPA 502.2 0.3 10/C1/07 20:48 JRW
1,1,2-Trichloroethane ugfl 03 U EPA 502.2 0.3 10/01/07 20:48 JRW
1,1-Dichloroethylene ug/l 05U EPA 502.2 0.5 10/01/07 20:46 JRW
1,2,4 Trichlorobenzene ugil 05U EPA 502.2 0.5 10/01/07 20:45 JRW
1,2-Dichlorgethane ug/l 02 U EPA 502.2 0.2 - 10/01/07 20:45 JRW
1,2-Dichloropropane ug/l 03 U EPA 502.2 0.3 10/01/07 20:46 JRW
Benzene ug/l 05U EPA 502.2 05 10/01/07 20:46 JRW
Carban tstrachloride ug/l 03 U EPA 502.2 03 10/01/07 20:46 JRW
cis-1,2-Dichloroethylene ug/| 0.2 U EPA 502.2 0.2 10/01/07 20:46 JRW
Dichloromethane ug/l 05 U EPA 502.2 0.5 10/01/07 20:46 JRW
Ethylbenzene ug/i 05U EPA 502.2 0.5 10/01/07 20:46 JRW
Monochlorobenzene ug/t 05 U EPA 502.2 05 10/01/07 20:46 JRW
o-Dichlercbenzene ug/t 05 U EPA 502.2 0.5 10/01/07 20:46 JRW
para-Dichlorobenzene ug/l 05U EPA 502.2 0.5 10/01/07 20:46 JRW
Styrene ug/! 05 U EPA 502.2 0.5 10/01/07 20:46 JRW
Tetrachloroethylene ug/l 02 U EPA 502.2 02 10/01/G7 20:46 JRW
Toluene i ug/l 05 U EPA B02.2 0.5 10/01/07 20:46 JRW
trans-1,2-Dichlorosthylene ug/l 05U EPA 502.2 0.5 10/01/07 20:46 JRW
Trichloroethylene ug/l 0.2 U EPA 502.2 02 10/01/07 20:46 JRW
Vinyl chloride ug/l 05 U EPA 502.2 05 10/01/07 20:46 JRW
Kylenes {Total) ug/l 0.5 U EPA 502.2 0.5 10/01/07 20:46 JRW
mp-xylenes ug/l 0.5 U EPA 502.2 05 10/01/07 20:46 JRW
o-xylene ug/l 0.5 U EPA 502.2 05 10/01/07 20:46 JRW
Trihalomethane Analyses
Bromodichloromethane ug/h 0.3 U EPA 502.2 0.3 10/01/07 20:46 JRW
Bromoform ug/t 0.5 U EPA 502.2 0.5 10/G1/07 20:46 JRW
Chloroform ugfl 0.2 U EPA 502.2 0.2 10/01/07 20:46 JRW
Dibromochicremethane ug/l 05U EPA 502.2 0.5 10/01/07 20:46 JRW
Total Trihalomethanes ug/l 0.2 U EPA 502.2 02 10/01/07 20:46 JRW
Chlorinated Pesticides (Primary DW)
Date Exiracted 10/01/07 EPA 508.1 10/01/07 09:00 SMR
Chlordane ugfl 0.05 U EPA 508.1 0.05 10/05/07 04:48 10/01/07 09:00 DB
Toxaphene ug/t 05 U EPA 508.1 05 10/05/07 04:48 10/01/07 09:00 DB
Polychlorinated biphenyls (PCBs) ug/l 02U EPA 508.1 0.2 10/05/07 04:48 10/01/07 09:00 DB
Chlorinated Herbicides {Primary DW)
Date Extracted 10/02/07 EPA515.3 10/02/07 08:00 JLR
Balapon ug/l 1U . EPA5153 1 10/09/07 01:47 10/02/07 09:00 BTJ
FDOH Laboratory No. E84129 ) Francis I. Daniels, Laboratory Director
NELAP Accredited ) Lestie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 346877 813-855-1844 fax813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75527
Clearwater, FL. 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Resulis Method Detection Date/Time DatefTime  Analyst
Limit Analyzed Prep

Sampie Description Intermediate Welt

Matrix Groundwater

SAL Sample Number 75527.01

Date/Time Collected Q9/26/07 10:43

Date/Time Received 09/26/07 13:00

Chlorinated Herbicides (Primary DW)

24D ug/l 1U EPA 5153 1 10/09/07 0%:47 10/02/07 09:00 BTJ

Pentachlcrophenol ug/l 01 U EPA 515.3 0.1 10/09/07 01:47 10/02/07 09:00 BTJ

2,4,5-TP (Sivex) ug/l 025 U EPA 515.3 .25 10/09/07 01:47 10/02/07 03:00 BTJ

Dinoseb ug/l 0.5 U EPA 5153 0.5 10/09/07 01:47 10/02/07 09:00 BTJ

Picloram ug/l 075 U - EPAS15.3 0.75 10/09/07 01:47 10/02/07 09:00 BTJ

Semivolatile Analyses (Primary DW)

Date Extracted : 10/01/07 EPA 525.2 10/01/07 09:00 SMR

Alzchior ugA 02 U EPA 5252 0.2 10/01/07 21:00 10/01/07 09:00 BTJ

Atrazing ugft 008 U EPA 525.2 0.08 10/01/07 21:.00 10/01/07 09:00 BTJ

Benzo(a)pyrene ug/l 0.1 U EPA 525.2 0.1 10/01/07 21:00 10/04/07 08:00 BTJ

Di{2-ethylhexyl)adipaie ugll g3 v EPA 525.2 0.3 10/01/07 21:00 10/01/07 09:00 BTJ

Di(2-ethylhexyliphthalate ug/l 10 U EPA 525.2 1.0 © 10/01/07 21:00 10/01/07 09:.00 BTJ

Endrin ug/| 01 U EPA 5252 01 10/01/07 21:00 10/01/07 09:00 BTJ

Heptachlor g/l 0.08 U EPA 525.2 0.08 10/01/07 24:00 10/01/07 09:00 BTJ

Heptachlor Epoxide ug/l 0t U EPA 5252 0.1 10/01/07 21:00 10/01/07 0%.00 BTJ

Hexachiorobenzene ug/ 0.05 U EPA 5252 0.05 10/01/07 21:00 10/01/07 09:00 BTJ

Hexachlorocyclopentadiene ugfl 0.2 U EPA 5252 0.2 10/01/07 21:00 10/01/07 09:00 BTJ

Lindane ug/t 0.08 U EPA 5252 0.08 10/01/G7 21:08 10/01/07 069:00 BTJ

Methoxychlor ug/l 0.05 U EPA 525.2 0.05 10/01/07 21:.00 10/01/07 08:00 BTJ

Simazine ug/l 0.07 UJ9 EPAS5252 0.07 10/01/07 21.00 10/01/07 09:.00 BTJ

Pesticide Analyses (Primary DW}

Date Extracted ’ 09/28/07 EPA 549.2 09/28/07 13:00 JLR

Diguat ug/t 14U EPA 549.2 1 10/02/07 16:35 09/28/07 13:00 JKS

Pesticide Analyses {Primary DW)

Date Extracted 10/01/07 EPA 504.1 10/01/07 11:30 KAA

Dibromochloropropane ug/l S 0.005 U EPA 504.1 0.005 10/02/07 03:12 10/01/07 11:30 DB

Ethylene Dibromide (EDB) ugfl 0.005 U EPA 504.1 0.005 10/02/07 03:12 10/01/07 11:30 DB

Carbamate Pesticides (Primary DW)

Carbofuran ug/l 0.5 U EPA 5311 0.5 10/03/07 03:08 JKS

Oxamyl (Vydate) ug/l 05 U EPA 531.1 0.5 10/03/07 03:08 JKS

Pesticide Analyses {Primary DW)

Glyphosate ugA 10 U EPA 547 10 10/03/07 23:26 JKS

Pesticide Analyses (Primary D

Date Extracted 10/62/07 EPA 5481 10/02/07 10:00 CDD

Endothall ug/l 20 U EPA 5481 20 10/05/07 ©61:06 10/02/07 10.00 DB

FDOH Laboratory No. E84129 Francis |. Daniels, Laboratory Director

NELAP Accredited Leslie C. Boardman, Q. A, Manager
Page2of 7




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 8AYVIEW BOLLEVARD, OLESMAR, FL 34877

8135-855-1844 fax813-855-2218

McKim & Creed, PA
1365 Hamiet Ave.

December 17, 2007
Proiect No: 75527

Clearwater, FL. 33756~ .
Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description intermediate Well
Matrix Groundwater
SAL Sample Number 75527.01
Date/Time Collected 09/26/07 10:43
Date/Time Received 09/26/07 13:00
Field Parameter
Total Well Depth . 150.00 09/26/07 10:39 LRW
Depth to Water (below Top of Casing) . 25.62 DEP FS2211 09/26/07 10:39 LRW
Specific Conductance umhos/cm 933 DEP FT1200 08/26/07 10:39 LRW
Water Temperature C 25.9 DEP FT1400 08/26/07 10:39 LRW
pH Units 7.3 DEP FT1100 09/26/07 10:39 LRW
Dissolved Oxygen mg/l 0.0 DEP FT1500 08/26/07 10:39 LRW
Turbidity NTU 5.0 DEP FT1800 09/26/07 10:39 LRW
Inorganics
Chloride mg/l 58 EPA 300.0 0.05 09/27/07 13:44 MLH -
Color CuU 5U SM 21208 5 09/27/07 11:30 CYF
Cyanide mag/l 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/02/07 11:30 MCD
Fluoride mg/l 1.5 EPA 300.0 0.01 10/02/07 22:24 MLH
Total Hardness as CaCO3 mg/! 380 SM 2340B 0.5 10/02/07 14:20 10/02/07 14:00 PSS
Nitrate (as N) mg/l 0.01 U EPA 300.0 0.01 08/27/07 13:44 MLH
Nitrite (as N) mg/l 801 U EPA 300.0 0.01 09/27/07 13:44 MLH
Odor TON 1 U SM2150B 1 09/27/07 08:30 MEJ
pH 74 G EPA 150.1 09/26/07 17:08 CYF
Suifate ma/l 220 EPA 300.0 0.2 09/27/07 13:44 MLH
Foaming Agents mgf 0.05 U SM 5540 C 0.05 09/27/07 13:3C JLS
Total Dissclved Solids ma/l 590 SM 2540 C 10 10/02/07 12:00 08/26/07 16589 CYF
Metals
Silver mg/l 0.01 U EPA 200.7 0.01 -10/04/07 00:49 PSS
. Aluminum mgft 01 U EPA 200.7 0.1 10/04/07 00:49 PSS
Arsenic maft 0.00t U SM 3113 B 0.001 10/19/07 13:09 AMP
Barium ma/l 0.022 | EPA 200.7 0.01 10/04/07 00:49 PSS
Beryliium mg/l 0.002 U EPA 200.7 0.002 10/04/07 00:49 PSS
Calcium mag/l 75 EPA 200.7 0.t 10/02/07 14:20 10/02/067 14:00 PSS
Cadmium mg/l 0.001 U EPA 200.7 0.001 10/04/07 00:49 PSS
Chromium mg/l 0.01 U EPA 200.7 0.Mm 10/04/07 00:49 PSS
Copper mg/l 0.005 U EPA 200.7 0.005 10/04/07 00:49 PSS
Iron mg/l .78 EPA 200.7 0.02 10/04/07 00:49 PSS
Mercury mg/l 0.0001 U EPA 245.1 0.0001 10/24/07 15:38 10/20/07 0920 LCB
Magnesium mg/l 47 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:.03 PSS
Manganese mgA 0.014 i EPA 200.7 0.01 10/04/07 00:48 10/03/07 17:30 PSS
Sodium mgh 45 EPA 200.7 0.1 : 10/02/07 14:20 10/02/07 14:00 PSS
Nickel mgft 0.001 U EPA 200.7 0.001 10/04/07 00:48 10/03/07 17:30 PSS

FDOH Laboratory No. E84128
NELAP Accredited

Page 3 of 7

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34577 81 3-855-1844 fax813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. ‘ Project No: 75527
Clearwater, FL 33756- \
Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection DatefTime Date/Time  Analyst
Limit Analyzed Prep
Sample Description Intermediate Weli
Matrix Groundwater
SAL Sampile Number 75527.01
Date/Time Coliected 09/26/07 10:43
Date/Time Received 09/26/07 13:00
Metals
Lead mg/l 0.001 U SM 3113 B 0.c01 10/06/07 10:53 AMP
Antimony mg/l 0.001 U SM 3113 B 0.001 10/23/07 10:24 AMP
Selenium mg/l 0.001 U SM 3113 B 0.001 10/17/07 09:23 ANP
Thallium ' ' i " mg/l 0.001°U ~ EPA 200.9 0.001 10M18/07 09:34 ’ AMP
Zinc mg/l 0.27 EPA 200.7 0.003 10/04/7 00:49 10/03/07 17:30 PSS
Microbiclogy
Fecal Coliform Ct/100 mi 1U Smo222D 1 09727107 17.08 09/26/07 13:19 RKB
Total Coliform Ct/100 ml 1 U SM9222 B 1 09/27/07 17:19 09/26/07 13:19 RKB
Radiochemistry
Gross Alpha {Inci. Uranium) pCi/l 33£41 EPA G0-02 34 10/18/07 12:48 10/M15/07 09:45 MJS
Radium-228 pCilt 4.840.4 EPA Q031 0.07 10/22/07 14:35 10/15/07 14:30 DF
Radium-228 pCi/E 1.0£0.5 U1 EPA RA-05 1.0 10/27/07 15:50 10/25/07 14:00 ODF
Combined Uranium pCil 0.5+0.4 U1 EPA 908.0 0.5 10/19/07 12:31 10M7/07 10:05 MJS
FDOH Laboratory No. E84129 Francisg |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 4 of 7




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL 34877 81 3-855-1844 fax B13-855-2218

McKim & Creed, PA
1365 Hamlet Ave.
Clearwater, FL 33756-

Laboratory Report

December 17, 2007
Project No: 75527

Revised

Project Name Manatee County Pilot Study
Footnotes

* Test results presented in this report meet all the requirements of the NELAC standards.

o A statement of estimated uncertainty of test results is available upon request.

bl For methods marked with =, all QC criteria have been met for this method which is equivalent to a SAL certified method.
| The reperted value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Q5 Analysis should be performed “immediately” in the field. Lab analysis was performed at a later time.

U Analyte was undetected. Indicated concentration is methed detection limit.

U,Js - Analyte was not detected; indicated concentration is method detection limit. Matrix spike of this sample was outside typical

range. All other QC criteria were atceptable.

U Analyte was not detected; indicated concentration is method detection limit. Radiochemistry MDL is sample specific and

matrix dependent.

<A

P it
FDOH l.aboratory No. E84129 Approved By: Francis |. Daniels, Laboratory Directer
NELAP Accredited Leslie C. Boardman, Q. A. Manager

Page 5 of 7




Apolsng jo ueyn

10} AUaAIY
SreAPOISHA | M D

_ {pasn sisuieuco sadoyy
wx..__z N @ ¢ Wl feq ‘pananay Ay aeq paysinbulay
YN N ! JRCSPRIY ING/ M B.o91 SHIEI0A
I
.“42 " £2ull Bupioy iy m Yy e sl ey Slmed paysinbuizy
TWMN N @mu«:au_v:_ sanealasasd sadogy
m auty e NBABIIY| auif fale] - PaysInbuney
YN N fn,\vlvtfn.cw._, 429 tio paaaeay N% \vm { . \u.\,\\Nm.. =
-7 2.4 4 '
Eum_Emzuo_umm#Sz N & F A —— ‘8w /31eQ . ‘pamasay \ : m.m“wgmn \ Lpaysinbyyay
'SN0S SO0A ‘sauebiou) Aepuodeg pue Arwlg § i SIS AT S A tvgns 9] J ~ W x
@wz A R Ard e Tl : Hy
/ AR HTNT BT # t. UJ \m . L \ j ﬂ_\“umc&ag:@m
SYlBWY / SUDIANASU; A 3\\\ um\sﬂk.smc pamRIEY v "o&_tw@\\: 7 baietdig soueon
\.
t ¥ %0 (> | yueid dit] 7o
p :
1z I - € L £ L v Fa L L L t b x ) ﬂr 2 T.ﬁn\r b T Al .,%Y::Q vz | 10
— — = T £ [ elaslfos]as]jasfalasiczlonizr(zr(z=lalo = = [®] vondussac adues N
5 58 IR 125|232 8|8d)ekibe|nTigh | E|SE|ESE0 (eS| E | § | B s
5 22 |2k T <" T T2V nlaz (Bl olasleSIE 250 B Ao
c " ) @ 3 ey ol Qe ¥ iE Jio 8 @ asf
3 eZ IR S gl &1 &6 227 ZE] 2 =l z| el &
=3 g n 2 2 ol 93 o~ £ =l § Zi 58 A wWE
mj o nM cn =1 <] % O 2 & O m o 12iep luebeay-y
g ! i g m 0 1BUIO-C JBIEAA SUYBS-YS JRIBMPUNOIS- MO
2 38 1§% = 10505 8BPRIS-1S JRIEAS0BINS-AAS
5 b= T JiEMEISEM-MAL 19TEM Bubuug-ma
m .ww. " 1SAPOD) XUIEW
NOILAIH0S30 H3NIVINOD [ "3 IANvavd . 7N WM&“,J
\JI\ i [gameufis) sIsdues
Pheasrgor  [htegsrgs  [F woongr [ monsz ApmiS joud Auinad Ssieuep
{Aldde Aew safieyaing,) pajsanbay aw] punosy wmj ueHEs07 / sulen 1a8lold
961 L-Zvb (£21) uyer ewyor paBI] B wIN
BUOL / 19BILOD aueN WalD

m mumw W “oN eeloid VS

DLESGEEELE XY rraL-SSE-tl8 AL9PE H BvNSEI0 'OuvATINGCS AMaIALYE 0L L

TONE 'STEIHOLYHOI VYT TVILLATYRNYY NHIAHLNOS

Page 6 of 7



SOUTHERN AN

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 8138551

GROUNDWATER SAMPLING LOG

ALYTICAL LABORATORIES, INC.

1844 FAX 813-855-2218

e ’ ot |1 < AT Contact] Anne. Lol €
crentvene | e fin ¢ Creed adeymsiat Wil Phone:
- SAL Project . . LYy
Date Sampled| ¢ /2 G / b7 # 75 5 7"/ Project Name | anatee. Dhyky Viirt Om.
‘ ' GPS LAT / !
I
well Nurmber Sample 10 , Q/ GPS LONG
PURGING DATA
i OWELL (.0 WELL i . Screen Static Depth | - PURGE | op @
| DIAMETER 4 CAPACITY W Interval UNK To UNK to Water 2{3 - 6%__} PUMP s
{Inches) - (galfit) ¢ (Feet) (Feet) T - CQODE
REFERENCE GROUND WATER TUBING TUBING
ggT‘;";{“;ELtL <t ELEVATION ELEVATION DIAMETER CAPACITY
PTH (Feet) f (NGVD) (REFERENGE-STATIC) {inches) fgalift)
Purge Technique: g Submerged Screen (1,1/4,1/4 Well) g Submerged Screen (1EQ Volume, 3, 3 Minutes) g Partially Submerged Screen {1 Well, 3,3 minutes)
AN WELL VOLUMEF @OTAY HEPTH - STATIC DEPTH) x WELL CAPICITY
ONE WELL Lo 1 ¥ /4 WELL M AWELL 5 WELL
VOLUME VOLUME VOLUMES VOLUMES
, EQUIPMENT VOLUME = PUMP VOLUME + (TUBING CAPAGITY X TUBING LEGNTH) + FLOW CELL VOLUME
7
i PUMP TUBING FLOW CELL EQUIPMENT
VOLUME LEGNTH VOLUME VOLUME
INITIAL TUBING LEGNTH FINAL TUBING LEGNTH P‘T"Iﬁ‘f 5/ PURGE TIME TOTAL 34
IN WELL (FEET) iN WELL (FEET) START @QD END (¢ "3 G | PURGED &7
TOTAL -
VOLUME | o e PURGE Depth o pH | TEMP SP COND DO TURBIDITY | ) op ODOR
! oTiME PURGED | prceern {rate @om)|  YVETEF {SU} ! (o) {uSicm) (mgiL) (NTUs) (Doscribe) | (Descrbe)
: o o
i (?31:925;@ (Gallons) {Feet) {A<0.2) {8 <0.2) (A<5%) ] (% SAT<20)| (<20 NTU)
o 59 A N T 5 1< AR Ry
Loac)jgete | )00 | 40 g0t | 7.4 (287 | Slppd | S es Cnp| pere
] : ; ; ; . BT ; PR R
0> [ 460 |22 g\ el 7 WL SV leed (7] A
oo v j _ -7 P : o s g -
eS| Ye o (o7 0 ail] 7.3 13578 §93 |\ prele e ] (L
ol 3 ) : a4 | f19 200 swg | |
21 9. 0] 22y Foogd 27,3 |asia | §19 1220 |5 eg
. - : . y ' # N L f o L f p Idl
i Yo ] 367 (v |24t | 73 |95 @_55 o vy ug |
9
4
Well Capacily (galions/foot). 0.76'=0.02,  1.25'=0.06, 2'=0.16, 3'=0.37, 4"=0.65, 5'=1.02, 6'=147, 12'5.88
§ TUBING INSIDE DIA. CAPACITY (Gal/Ft.): 1/8" = 0.0006, 3/16" = 0.0014; 1/4"=0.0026; 5/16"=0.004; /8"=0.006;, 1/2"=0.010; 5/8"=0.016
; SAMPLING DATA
T SAMPIED BY ] COMPANY SAMPLER(S)
§ (PRINT) SIGNATURES: .5?/ ey A —11/'
¢ TUBING MATERIAL CODE PP PE NP TL @ SAMPLE TUBING SAMPLE PUMP FLOW RATE
§ {(CIRCLE ONE) LEGNTH IN WELL {FEET) {mL/min}
{ SAMPLING ﬁ"f? SAMPLING FIELD CLEANING
wimateo | {U- 17 | EnpDED CLEANED Cﬂ/ STEPS
FIELD = [ FILTER SIZE Q VOC COLLECTED BY -] SEMKFVOLS COLLECTED
FILTERED? Y@/ {um) DUPLICATE]  Y( N, REVERSE FLOW? Y N A T TUROUGH TRAP? Y N @
PRESERVATION L7y . | LIST PRESERVATIVES
CHECKED N FIELD? (. _/ ADDED
WEATHER 3 Sl g
P
CONDITIONS L -
i
COMMENTS
3 PUMP CODES: PP=Peristaltic Pump, GP= Submersibie Grundfos Pump, IBP= In-place Bladder Pump
5 TUBING MA]TERIAL CODES: PP= Palypropylene, PE= Polyethylene, NP= Non-inert Plastic, TL= Teflon Lined, Ti= Teflon
i TBW Monthly Reservoir New GW Sampliing Log Sheet F292 7of7

Revision Date

01/18/2005




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL. 34877 B13-855-1844 fax813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75525
Clearwater, FL 33756- .
Revised
Laboratory Report
Project Name : Manatee County Pilot Study
Parameters Units Resuits Method Detection DatefTime DatefTime  Analyst
Limit Analyzed Prep

Sample Description Stage 1 Permeate

Matrix Groundwater

SAL Sample Number 75525.01

Date/Time Collectad 09/26/07 09:55

Date/Time Receivad 08/26/07 13:00

Volatile Crganic Compounds (Primary DW)

1,1,1-Trichloroethane ugfl 03 u EPA 502.2 0.3 10/01/07 19:03 JRW
1,1,2-Trichloroethane ug/l 03 U EPA 502.2 0.3 10/01/07 19:03 JRW
1,1-Dichlorpethylene ugf 0.5 U EPA 502.2 0.5 10/01/07 19:03 JRW
1,2,4 Trichlorobenzene . ugf 0.5 U EPA'502.2 05 10/01/07 19:03 JRW
1,2-Dichforoethane ugh 02 U EFA 502.2 0.2 - 10/01/07 19:03 JRW
1,2-Dichloropropans ug/t 03 U EPA 502.2 0.3 10/01/07 19:03 JRW
Benzene ugfl 05 U EPA 502.2 0.5 10/01/07 19:03 JRW
Carbon tetrachloride ugi 03 U EPA 502.2 0.3 10/01/07 19:03 JRW
cis-1,2-Dichlorpethylene ught 62U EPA 502.2 0.2 10/01/07 19:03 JRW
Dichioromethane ug/t 0.5 U EPA 502.2 0.5 10/01/87 19:03 JRW
Ethyibenzens ugft g5 U EPA 502.2 0.5 10/01/07 19:03 JRW
Monochlorobenzene ug/t 0.5 U EPA 502.2 0.5 10/01/07 198:03 JRW
o-Dichlorohenzene ug/t 0.5 U EPA 502.2 0.5 10/01/G7 12:03 JRW
para-Dichlerobenzene ug/l 0.5 U EPA 502.2 0.5 10/01/07 19:03 JRW
Styrene ug/l 2.5 U EPA 502.2 0.5 10/01/07 12:03 JRW
Tetrachloroethylene ug/l 02U EPA 502.2 0.2 10/01/07 19:.03 JRW
Toluene ugll 0.5 U EPA 502.2 3.5 10/01/07 19:03 JRW
frans-1,2-Dichloroethylene ug/l 05U EPA §502.2 0.5 10/01/07 19:03 JRW
Trichloroethylene ugl 024 EPA 502.2 0.2 10/01/07 19:03 JRW
Vinyl chloride ugfl 0.5 U EPA 502.2 0.5 10/01/07 19:03 JRW
Xylenes (Total} ug/l 05U EPA 502.2 0.5 10/01/07 19:03 JRW
. mip-xylenes ug/l 0.5 U EPA 502.2 05 10/01/07 19:03 JRW
o-xylene ugfl 05 U EPA 502.2 0.5 10/01/07 19:03 JRW
Trihalomethane Analyses

Bromodichloromethane ug/l 0.3 U EPA 502.2 0.3 10/01/07 13:03 JRW
Bromoform ug/l 05 U EPA 502.2 0.5 10/01/07 19:03 JRW
Chloroform ug/l 0.2 U EPA 502.2 0.2 10/01/07 19:03 JRW
Dibromochleromethane ug/l 05 U EPA 502.2 0.5 10/01/07 19:03 JRW
Total Trihalomethanes ugfl 02U EPA 502.2 0.2 10/01/37 19:03 JRW
Chlorinated Pesticides {Primary DW)

Date Extracted 10/01/07 EPA 508.1 10/04/07 09:00 SMR
Chiordane ug/l 0.05 U EPA 508.1 0.05 10/04/07 21:07 10/01/07 09:00 DB
Toxaphene ug/l 0.5 U EPA 508.1 05 10/04/07 21:.07 10/01/07 09:00 DB
Polychlorinated biphenyls (PCBs) ug/l 024 EPA 5081 0.2 10/04/07 21:07 10/01/07 08:.00 DB
Chlorinated Herbicides {Primary DW)

Date Extracted 10/02/07 EPA 515.3 - 10/02/07 09:00 JLR
Dalapon ug/l 1U EPA 5153 1 10/08/07 01:05 10/02/07 (9:00 BTJ
FDOH Laboratory No. E84129 ) Francis I. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110B8BAYVIEW BOULEVARD, OLODSMAR, FL 34877 81 3-855-1 844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75525
Clearwater, FLL 33758- Revised

Laboratory Report

Project Name Manatee County Pllot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep

Sample Description Stage 1 Permeate

Matrix Groundwater

SAL Sample Number 75525.01

Date/Time Collected 03/26/07 09:55

Date/Time Received 09/26/07 13:00

Chlorinated Herbicides {Primary BW)

2,4-D ug/l 1 U EPA 5153 1 10/09/07 01:05 10/02/07 08:00 BTJ

Pentachlorophenol ug/ 01 U EPA 515.3 0.1 10/09/07 01:05 10/02/07 09:00 BTJ

2.4,5-TP (Silvex) ug#t 025 U EPA 5153 0.25 10/08/07 01:.05 10/02/07 09:00 BTJ

Dinoseb ug/l 05 U EPA 515.3 0.5 10/09/07 01:05 10/02/07 09:00 BTJ

Picloram ug/| 075 U~ EPA 515.3 0.75 10/09/07 01:.05 10/02/07 09:00 BTJ
_ Semivolatile Analyses (Primary DW)

Date Extracted 10/01/07 EPA 525.2 10/01/07 02:00 SMR

Alachlor ug/l 0.2 U EPA 525.2 0.2 10/01/07 20:27 10/01/07 09:00 BTJ

Atrazine ug/l 0.06 U EPA 525.2 0.06 10/01/07 20:27 10/01/07 09:00 BTJ

Benzo{a)pyrene ugfl 01U EPA 525.2 0.1 10/01/07 20:27 10/01/07 09:00 BTJ

Di(2-ethythexyl)adipate ugA 03 U EPA 525.2 0.3 10/01/07 20:27 10/01/07 09:00 BTJ

Di(2-ethythexyl)phthalate ugh 1.0 U EPA 525.2 1.0 10/01/07 20:27 10/01/07 09:00 BTJ

Endrin ugit iU EPA 525.2 0.1 10/01/07 20:27 10/01/07 09:00 BTJ

Heptachlor ug/t 0.08 U EPA 525.2 0.08 10/01/07 20:27 10/01/07 09:00 BTJ

Heptachlor Epoxide ught 0.1 U EPA 525.2 0.1 10/01/07 20:27 10/01/07 09:00 BTJ

Hexachlerobenzene ug/l 0.05 U EPA 525.2 0.05 10/01/07 20:27 10/01/07 09:00 BTJ .

Hexachiorocyclopentadiene ug/l 02 U EPA 5252 0.2 10/01/07 20:27 10/01/07 09:00 BTJ H

Lindane ug/l 0.06 U EPA §25.2 0.08 10/01/07 20:27 10/01/07 09:00 BTJ :

Methoxychior ug/l 0.05 U EPA 525.2 0.05 10/01/07 20:27 10/01/07 09:60 BTJ

Simazine ug/l 007 U EPA 525.2 0.67 10/01/07 20:27 10/01/07 09:00 BTJ

Pesticide Analyses {Primary DW)

Date Exfracted - 09/28/07 EPA 548.2 09/28/07 13:00 JLR

Diguat ug/l 1U EPA 549.2 1 10/02/07 16:14 09/28/07 13:00 JKS

Pesticide Analyses (Primary DwW)

Date Extracted 10/01/07 EPA 504.1 10/01/07 11:30 KAA

Dibromochioroprepane ug/l 0.065 U EPA 504.1 0.005 10/02/07 02:09 10/01/07 11:30 DB

Ethylene Dibromide (EDB) ug/! 0.005 U EPA 5041 0.005 10/02/07 02:0¢ 10/01/07 11:30 DB

Carbamate Pesticides (Primary DW)

Carbofuran : ug/l 05 U EPA 5311 0.5 10/03/07 01:55 JKS

Oxamyl (Vydate) ug/l 05 U EPA 531.1 0.5 10/03/07 01:55 JKS

Pesticide Analyses (Primary DW)

Glyphosate ugfl 10 U EPA 547 10 16/03/07 23:00 JKS

Pesticide Analyses (Primary DW)}

Date Extracted ) 10/02/07 EPA 548.1 10/02/07 10:00 CDD

Endothalf ugft 20 U EPA 5481 20 10/05/07 0033 10/02/07 10:.00 DB

FDOH Laboratory No. £E84128 Francis 1. Daniels, Laboratory Director

NELAP Accredited _ Leslie C. Boardman, Q. A. Manager

Page 2 of &




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOLILEVARD, CLDSMAR, FL 34677 831 3-855-1844 fax813-855-22183

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75525
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Stage 1 Permeate
Matrix Groundwater
SAL Sample Number 75525.01
Date/Time Coilected 09/26/07 09:55
Date/Time Received 09/26/07 13:00
Incrganics
Chloride mg/i 20 EPA 300.0 0.05 09/27/07 03:28 MLH
Calor cu 5 U SM2120B 5 09/27/07 11:30 CYF
Cyanide mgt 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/02/07 11:30 MCD
Fluoride " mgdl 1.5 EPA300.0 0.01 7 09/27/07 03:28 MLH
Total Hardness as CaCO3 mg/l 29 SM 23408 8.5 10/02/07 14:20 10/Q2/07 14:00 PSS
Nitrate (as N) mg/l 001 U EPA 300.0 0.01 09/27/07 03:28 MLH
Nitrite (as N) mg/l 0.01 U EPA 300.0 0.01 09/27/07 03:28 MLH
Oder TON 35 SM 2150 B 1 09/27/07 08:30 MEJ
pH 58 Q5 EPA 150.1 08/26/07 17:08 CYF
Sulfate mgh 10 EPA 300.0 0.2 08/27/07 03:28 MLH
Foaming Agenis mg/l 0.05 U SM 5540 C 0.05 08/27/07 13:30 s
Total Dissclved Solids mg/t 74 SM 2540 C 10 10/01/07 17:05 09/26/07 16859 CYF
Metals
Silver mg/l 0.01 U EPA 200.7 0.01 09/27/07 18:090 09/27/07 17:00 PSS
Aluminum mg/l 0.1 U EPA 200.7 0.1 09/27/07 18:09 PSS
Arsenic mg/l 0.001 U SM3113B 0.004 10/19/07 13:09 AMP
Barium mg/t 001 U EPA 200.7 0.01 09/27/07 18:09 PSS
Beryllium mg/l D002 U EPA 200.7 0.002 09/27/07 18:09 PSS
Calcium ma/l 8.3 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:00 PSS
Cadmium mg/ 0.001 U EPA 200.7 0.001 09/27/07 18:09 QOf27/07 17.00 PSS
Chromium mgf 0.0t U EPA 200.7 0.01 09/27/07 18:09 Pss
Copper ma/l 0.005 U EPA 200.7 0.005 09/27/07 18:09 PSS
Iron ma/l 0.033 1 EPA 200.7 0.02 09/27/07 18:09 PSS
Mercury mg/l 0.0001 U EPA 245.1 0.0001 10/24/07 15:38 10/20/07 0920 LCB
Magnesium mg/l 3.2 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:00 PSS
Manganese mg/l 001 U EPA 200C.7 0.01 09/27/07 18:09 PSS
Sodium mg/l 9.2 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:.00 PSS
Nickel mg/t 0.001 W EPA 200.7 0.001 09/27/07 18:09 PSS
Lead mg/l 0.001 U SM 3113 B 0.001 10/06/07 13:53 AMP
Antimony mgfl 0.001 U SM 31138 0.001 10/23/07 10:24 AMP
Selenium mg/l 0.001 U SM3113B 0.004 10/17/07 09:23 AMP
Thallium mg/l 0.001 U EPA 200.9 0.001 10/18/07 09:34 AMP
Zinc mg/l $.003 U EPA 200.7 0.003 09/27/07 18:09 PSS
Microbiology
Fecal Coliform Ct1Me0 ml 1U SM 9222 D 1 09/27/07 17:08 09/26/07 1319 RKB
Total Coliform CtH1G0 ml 1 U SM 5222 B 1 09/27/07 17:19 09/28/07 1318 RKB
FDOH Laboratory No. E84129 Francis L. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 3 of &




SOUTHERN ANALYTICAL LABORATORIES, INC. g

110 BAYVIEW BOLILEVARD, OLDSMAR, FL. 34577
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McKim & Creed, PA

December 17, 2007

1365 Hamlet Ave. Project No: 75525

Clearwater, FL 33756- :
Revised

Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Bate/Time DatefTime  Analyst
Limit Analyzed Prep

Sample Description Stage 1 Permeate

Matrix Groundwater

SAL Sample Number 75525.01

Date/Time Collected 09/26/07 09:55

Date/Time Received 09/26/07 13:00

Radiochemistry

Gross Alpha (Incl. Uranium) pCifl 25¢1.6 Ut EPA 900.0 25 10/14/07 09:41 10/M10/07 09:30 MJS

Radium-226 pCiA 0.5+0.8 EPA 903.1 0.2 10/22107 14:35 10/15/07 14:30 DF

'Radium-228 pCifl 1.0£40.5 U1 EPA RA-05 1.0 10/27/07 15:50 10/25/07 14:00 DF

Combined Uranium pCiA 0.410.2 U1 EPA Q08.0 0.4 10/19/07 12:31 10/47/07 10:05 MJS

FDOH Laboratory No. EB4129
NELAP Accredited

Page 4 of 6

Francis 1. Daniels, Laboratory Director

Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL 346777 81 3-865-1844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75525
Clearwater, Fl. 33756~ Revised

Laboratory Report

Project Name Manatee County Pilot Study

Footnotes

* Test resuits presented in this report meet all the requirements of the NELAC standards.

* A statement of estimated uncertainty of test results is available upon request.

bl Far methods marked with ***, all QC critaria have been met for this method which is equivalent to a SAL certified method.
| The reported value is betwaen the faboratory method detection limit and the laboratory practical guantitation limit.

Q5 Analysis should be performed "immediately” in the field. Lab analysis was performed at a later time.

U Analyte was undetected. Indicated concentration is method detection limit.

u1 Analyte was not detected; indicated concentraticn is method detection limit. Radiochemistry MDL is sample specific and

matrix dependent.

T e

FDOH Laboratory No. E841 29 Approved By: Francis |. Danisls, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877 81 3-855-1 844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75523
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detaction Date/Time DatefTime  Analyst
Limit Analyzed Prep
Sample Description Stage 1 Concentrate
Matrix Groundwater
SAL Sample Number 75523.01
Date/Time Collected 09/26/07 09:40
Date/Time Received 09/26/07 13:00
Volatile Organic Compounds (Primary DW)
1,1,1-Trichloroethane ug/l 03 v EPA 5022 0.3 10/01/07 16:29 JRW
1,1,2-Trichloroethane ug/l 03 U EPA 5022 03 10/01/07 16:29 JRW
1,1-Dichicrogthylene ug/l 05 U EPA 5022 05 10/01/07 16:29 JRW
1,2,4 Trichlorobenzene ug/l 05 U EPA 5022 0.5 10/04/07 16:29 JRW
1,2-Dichloroethane ’ ug/l 02U EPA 5022 0.2 10/01/07 16:29 : JRW
1,2-Dichlorapropane ug/l Q3 U EPA 502.2 03 10/01/07 16:29 JRW
Benzene ug/l 05 U EPA 502.2 05 10/01/07 16:29 JRW
Carbon tetrachloride ug/l 03 U £PA 502.2 03 10/01/07 16:29 JRW
¢is-1,2-Dichloroethylene ug/l 02U EPA 502.2 0.2 10/01/07 16:29 JRW
Dichloromethane ug/l 05 U EPA 502.2 0.5 10/01/07 16:29 JRW
Ethylbenzene ug/l 05 U EPA 502.2 05 10/01/07 16:29 JRW
Monochlosobenzene ug/l 05 U EPA 5022 0.5 10/01/07 186:29 JRW
o-Dichlorobenzene ug/ 05 U EPA 502.2 05 10/01/07 18:29 JRW
para-Dichlorobenzene ug/l 05 U EPA 502.2 0.5 10/01/07 16:29 JRW
Styrene ug/l 0.5 U EPA B02.2 0.5 10/01/07 18:29 JRW
Tetrachloroethylene ug/l 02U EPA 502.2 0.2 10/01/07 16:29 JRW
Toluene ug/l 05 U EPA 5022 0.5 10/01/Q7 16:29 JRW
trans-1,2-Dichloroethylene ug/l 05 U EPA 502.2 0.5 10/01/07 16:29 JRW
Trichloroethylene ug/l 0.2 U EPA 5022 0.2 10/01/07 16:29 JRW
Vinyl chloride ug/l 05 U EPA 5022 0.5 10/01/07 16:29 JRW
Xylenes (Total} ug/l 05U EPA 502.2 0.5 10/01/07 16:29 JRW
m/p-xylenes . ug/l 05 U EPA 502.2 0.5 10/01/07 16:29 JRW
o-xylens ug/l 0.5 U EPA 502.2 0.5 10/G1/07 16:29 JRW
Trihalomethane Analyses
Bromodichloromethane ug/l 0.3 U EPA 502.2 0.3 10/01/07 16:29 JRW
Bromoform ug/l 05U EPA 502.2 0.5 10/01/07 16:29 JRW
Chloroform ugfl 0.2 U EPA 502.2 0.2 10/01/07 16:29 JRW
Dibromochloromethane ugf 05 U EPA 502.2 0.5 10/01/07 16:28 JRW
Total Trihalomethanes ughl 02 U EPA 502.2 0.2 10/01/07 16:28 JRW
Chiorinated Pesticides (Primary DW)}
Date Extracted 10/01/07 EPA 508.1 10/01/07 09:00 SMR
Chlordane ught 0.05 U EPA 508.1 0.05 10/05/07 04:11 10/01/07 09:00 DB
Toxaphene ugft 0.5 U EPA 508.1 0.5 10/05/07 04:11 10/01/07 09:00 DB
Polychlorinated biphenyls (PCBs) ug/l 02 U EPA 508.1 0.2 10/05/07 04:11  10/01/407 (9:00 DB
Chilorinated Herbicides (Primary DW)
Date Extracted 10/02/07 EPA 515.3 10/02/07 09:00 JLR
Datapon ug/l 1 U EPA 515.3 1 10/09/07 00:24 10/02/07 09:.00 BTJ
FDOH Laboratory No. E84129 Francis 1. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager

Page 10of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARLD, OLDSMAR, FL 34877 81 3-855-1844 fax 81 3-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75523
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep

Sample Description Stage 1 Concentraie

Matrix Groundwaier

SAL Sample Number 75523.01

Date/Time Collected 09/26/07 09:40

Date/Time Received 09/28/07 13:00

Chlorinated Herbicides (Primary DW

24D ugft 1T U EPA 5153 1 10/06/07 00:24 10/02/07 09:00 BTJ

Pentachlorophenol ug/l 01 U EPA 5153 0.1 10/08/07 00:24 10/02/07 09:00 BTJ

2.4,5-TP (Silvex) ug/l 325 U EPA 5153 0.25 10/08/07 00:24 10/02/07 09:00 BTJ

Dinoseb ug/! 05 U EPA 5153 0.5 10/09/07 00:24 10/02/07 09:00 BTJ

Picloram . : ugft 075 U EPA 515.3 0.75 10/08/07 00:24 10/02/07 09:00 BTJ

Semivolatile Analyses (Primary DW)

Date Extracted 10/01/07 EPA 525.2 : 10/04/07 09:00 SMR

Alachlor ug/l 0.2 U EPA525.2 0.2 10/01/07 19:20 10/01/07 09:00¢ BTJ

Atrazine ug/l 0.06 U EPA 525.2 0.06 10/01/07 19:20 10/01/07 09:00 BTJ

Benza(a)pyrene ug/l 0.1 U EPA 5252 0.1 10/01/07 1920 10/01/07 09:00 BTJ

Di(2-ethythexyl)adipate ug/l 03 U EPA 525.2 0.3 10/01/07 19:20 10/01/07 09:00 BTJ

Di(2-ethyihexyl)phthalate ug/l 1.0 U EPA 5252 1.0 10/01/07 19:20 10/01/07 09:00 BTJ

Endzin ' ug/l 01U EPA 525.2 0.1 10/01/07 19:20 10/01/07 09:00 BTJ

Heptachlor ug/l 0.08 U EPA 525.2 0.08 10/01/07 19:20 10/01/07 09:00 BTJ

Heptachlor Epoxide ug/l 01 U EPA 5252 0.1 10/01/07 19:20 10401/07 09:00 BTJ

Hexachlorobenzene ug/l 005 U EPA 5252 0.05 1304/07 18:20 10/01/07 09:00 BTJ

Hexachlorocyclopentadiene ug/1 0.2 U EPA 525.2 0.2 10/01/07 19:20 10/01/07 09:00 BTJ

Lindane ugl 0.06 U EPA 525.2 £.08 10/01/07 19:20 10/01/07 09:00 BTJ

Methoxychlor ug/i 0.05 U EPA 525.2 0.05 10/01/07 19:20 10/01/07 09:00 BTJ

Simazine ug/t 0.07 U EPA 525.2 0.07 10/01/07 1920 10/01/07 09:00 BTJ

Pesticide Analyses (Primary DW)

Date Extracted 09/28/07 EPA 549.2 09/28/07 13:00 JLR

Diquat ug/l 1 U EPA 549.2 1 10/02/07 15:31 09/28/07 13:00 JKS

Pesticide Analyses (Primary DW)

Date Extracted 10/01/07 EPA 504.1 10/01/07 11:30 KAA

Dibromachloropropane ug/l 0.005 U EPRA 5041 0.005 10/02/07 01:05 10/01/07 11:30 DB

Ethylene Dibremide (EDBE) ug/l 0005 U EPA 504.1 0.005 10/02/07 0%:05 10/01/07 11:30 . DB

Carbamate Pesticides (Primary DW)

Carbofuran ugf 0.5 U EPA 5311 0.5 10/03/07 00:43 JKS

Oxamyl (Vydate) ug 0.5 U EPA 531.1 0.5 10/03/07 00:43 JKS

Pesticide Analyses (Primary D

Glyphosate ug/l ' 10 U EPA 547 10 10/03/07 22:35 JKS

Pesticide Analyses {Primary DW)

Date Extracted 09/29/07 EPA 5481 09/28/07 0830 JIR

Endothall ugft 20 U EPA 5481 S 20 10/04/07 20:06 00/29/07 0930 DB

FDCH Laboratory No. EB4129 Francis |. Daniels, Laboratory Director

NELAP Accredited l eslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL 34677 513-855-1844 fax 81 3-855-2218

McKim & Creed, PA December"!?, 2007
1365 Hamlet Ave. Project No: 75523
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time DatefTime  Analyst
Limit Analyzed Prep
Sample Description Stage 1 Concentrate
Matrix ) Groundwater
SAL Sample Number 75523.01
DatefTime Collected 09/26/07 09:40
Date/Time Received 09/26/07 13:00
Inorganics
Chioride mg/l 170 EPA 300.0 0.05 09/27/07 02:54 MLH
Cotor cu 5 SM 21208 5 09/27/07 11:30 ) CYF
Cyanide magfl 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/01/07 13:00 MCD
Fluoride - ) © mgfl 29 - EPA300.0 - 00T 09/27/07 02:54 - - MELH
Total Hardness as CaCQO3 mg/l 1,400 SM 2340B 0.5 10/04/07 17:59 10/01/07 13:.00 PSS
Nitrate {as N) . mg/t 0.01 U EPA 300.0 - 0.0t 09/27/07 02:54 MLH
Nitrite (as N} mg/l 001 U EPA 300.0 0.01 09/27/07 02:54 MEH
Qdor TON 6 SM 2150 B 1 09/27/07 08:30 MEJ
pH 6.5 Q5 EPA 1501 08/286/07 17:08 CYF
Sulfate ma/l 1,300 EPA 3C0.0 0.2 09/27/07 12:53 MLH
Foaming Agents mg/l 0.05 U SM5840C 0.05 09/27/07 13:30 JLS
Total Dissolved Solids mg/t 2,100 SM 2540 C 10 10/01/07 17:058 09/26/07 16:58 CYF
Metals
Silver mag/l 0.0t U EPA 200.7 0.01 09/27/07 18:09 09/27/07 17:.60 PSS
Aluminum mg/l 013 | EPA 200.7 0.1 09/27/07 18:09 PSS
Arsenic mgfl 0.0017 | 8M 3113 B 0.001 10/19/07 13:09 AMP
Barium mg/ 0.083 EPA 200.7 0.01 09/27/07 18:09 PSS
Beryllium mg/t 0.002 U EPA 200.7 0.002 06/27/07 18:09 P3s
Calcium mg/l 330 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Cadmium mg/l 0.001 U EPA 200.7 0.001 09/27/07 18:09 09/27/07 17:00 PSS
Chromium mg/l 001 U EPA 200.7 0.1 08/27/07 18:09 PSS
Copper mg/l 0.005 U EPA 200.7 0.005 09/27/07 18:09 PSS
Iron mg/l 1.8 EPA 200.7 0.02 09/27/07 18:09 PSS
Mercury mg/l 0.0001 U EPA 2451 0.0001 10/24/07 15:38 10/20/07 09:20 LCB
Magnesium mag/i 150 EPA 200.7 0.1 10/01/07 17:58 10/01/07 13:00 PSS
Manganese mg/l 0,011 1 EPA 200.7 0.01 09/27/07 18:08 PSS
Sodium mg/| 65 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Nickel mg/l 0.001 U EPA 200.7 0.001 05/27/07 18:09 PSS
Lead mgfl 0.001 U SM 3113 B 0.001 10/06/07 1¢:53 AMP
Antimony mg/t 0.001 U SM 3113 B 0.001 10/23/07 10:24 AMP
Selenium mg/| 0.001 U SM 3113 B 0.001 10/17/07 09:23 AMP
Thatfium mg/l 0.001 U EPA 200.9 0.001 10/18/07 09:34 AMP
Zinc ma/l - 0.003 U EPA 200.7 0.003 09/27/07 18:09 PSS
Microbiology ’
Fecal Coliform Ct/160 mi 1 U SM 9222 D 1 09/27/07 17:08 09/26/07 13:19 RKB
Total Coliform Ct/100 ml 1 U SM 9222 B 1 09/27/07 17:18 09/26/07 13:19 RKB
FDOH Laboratory No. E84129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

410 BAYVIEW BOULEVARD, OLDSMAR, FL 346577 813-805-1844 fax 813-855-2218

McKim & Creed, PA
1365 Hamlet Ave.
Clearwater, FL 33756-

December 17, 2007
Project No: 75522

_ Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Total Permeate
Martrix Groundwater
SAL Sample Number 75522.01
Date/Time Coflected 06/26/07 11:25
Date/Time Received 08/26/07 13:00
Volatile Organic Compounds (Primary DW)
1,1,1-Trichloroethane ugfl 03 U EPA 502.2 03 09/28/07 02:05 JRW
1,1,2-Trichloroethane ugfl 03 U EPA 502.2 0.3 09/28/07 02:05 JRW
1,1-Dichioroethylene ugfl 05 U EPA 502.2 05 08/28/07 02:05 JRW
1,2,4 Trichlorobenzene ugf 05 U EPA 502.2 05 09/28/07 02:05 JRW
1,2-Dichioroethane ug/ 02U EPA 502.2 02 --09/28/07 02:05 JRW
1.2-Dichloropropane ug/! 0.3 U EPA 502.2 0.3 £9/28/07 02:05 JRW
Benzene ug/l 05U EPA 502.2 0.5 09/28/07 0Z2:05 JRW
Carbon tetrachioride ug/l 0.3 U EPA 502.2 0.3 08/28/07 02:05 JRW
cis-1,2-Dichloroethyiene ug/l 0.2 U EPA 502.2 0.2 09/28/07 02:05 JRW
Dichloromethane ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Ethylbenzene ug/l 05 U EPA 502.2° 0.5 09/28/07 §2:05 JRW
Monochiorobenzene ug/l 0.5 U EPA 502.2 0.5 09/28/07 02:05 JRW
o-Dichlorobenzene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
para-Dichlorobenzene ug/l o5 u EPA 502.2 0.5 09/28/07 02:05 JRW
Siyrene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Tetrachloroethylene g/l 02 U EPA 502.2 0.2 09/28/07 02:05 JRW
Toluene ug/l 0.5 U EPA 502.2 0.5 09/28/07 02:05 JRW
trans-1,2-Dichloroethylene ug/l 05U EPA 502.2 0.5 09/28/07 02:.05 JRW
Trichloroethylenes ug/l 02U EPA 502.2 0z 09/28/07 02:.05 JRW
Vinyl chloride ugfl 0.5 U EPA 502.2 0.5 09/28/07 02:05 JRW
Xylenes (Total) ug/l 0.5 U EPA 502.2 05 09/28/07 '02:05 JRW
m/p-xylenes ug/l 05U EPA 502.2 0.5 09/28/07 02:05 JRW
0-xylene ugfl 054 EPA 502.2 05 09/28/07 02:05 JRW
Trihalomethane Analyses
Bromodichloromethane ugft 03 U EPA 502.2 03 09/28/07 02:05 JRW
Bromoform ugh 05 U EPA 502.2 0.5 08/28/07 02:05 JRW
Chloroform ughl 02U EPA 502.2 0.2 09/28/07 02:05 JRW
Dibromochloromethang ug/l 05 U EPA 502.2 05 09/28/07 02:05 JRW
Total Trihalomethanes ugll 02U EPA 502.2 02 - 09/28/07 02:05 JRW
Chilorinated Pesticides (Primary DW)
Date Extracted 10/01/07 EPA 508.1 10/01/07 09:00 SMR
Chiordane ug/] 0.05 U EPA 508.1 0.05 10/05/07 03:53 10/01/07 09:00 DB
Toxaphene ugfl 05 U EPA 508.1 05 14/05/07 03:53 10/01/07 09:00 DB
Polychlorinated biphenyls {PCBs) ug/t 02U EPA 508.1 0.2 10/05/07 03:53 10/01/07 09:00 DB
Chiorinated Herbicides (Primary DW)
Date Extracted 10/02/07 EPA 5153 10/02/07 09:.00 .JLR
Balapon ug/l 1U EPA 515.3 1 10/62/07 15:01  10/02/07 09:.00 BTJ

FDOH Laboratory No. E84129

NELAP Accredited
Page 1 0of &

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOUILEVARD, OLDSMAR, FL 24877 81385512844 fax 813-B855-22158

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75522
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study

Parameters Units Resuits Method Detection Date/Time DatefTime  Analyst
Limit Analyzed Prep

Sample Description Total Permeate

Matrix Groundwater

SAL Sample Number 75522.01

Date/Time Collected 09/26/07 11:25

Date/Time Received 09/26/07 13:00

Chlorinated Herbicides (Primary D

2,4-D ug/l 1T U EPA 515.3 1 10/09/07 15:01 10/02/07 09:00 BTJ

Pentachlorophenol ug/l 01 U EPA 5153 0.1 10/08/07 15:01 10/02/07 09:00 BTJ

2,4,5-TP (Silvex) ugh 025 U EPA 515.3 0.25 10/09/07 15:01 10/02/07 09:00 BTJ

Dinoseh ug/l 0.5 U EPA 515.3 0.5 10/09/07 15:01 10/02/07 09:00 BTJ

Picloram ug/l 0.75 U EPA515.3 0.75 10/08/07 15:01 10/02/07 09:00 -BTJ

Semivolatile Analyses (Primary DW)

Date Extracted 10/01/07 EPA 825.2 10/01/07 09:00 SMR

Alachlor ug/l 0.2 U EPA 5252 0.2 10/01/07 1847 10/01/07 09:00 BTJ

Atrazine ug/l g.08 U EPA 525.2 0.06 10/01/07 18:47 10/01/07 09:00 BTJ

Benzo(a)pyrene ug/l 61 u EPA 525.2 0.1 10/01/07 18:47 10/04/07 09:00 BTJ

Di{2-ethylhexyl)adipate ug/l 03 U EPA 525.2 0.3 © 10/01/07 1847 10/01/07 09:00 BTJ

Di{2-ethythexyl)phthalate ugft 1.0 U EPA 525.2 1.0 10/01/07 18:47 10/01/07 09:00 BTJ

Endrin ugfl 0.t u EPA 525.2 0.1 10/01/07 18:47 10/01/07 09:00 BTJ

Heptachlor - ugfl 0.08 U EPA 525.2 0.08 10/01/07 1847 10/01/07 09:00 BTJ

Heptachlor Epoxide ugfl 01U EPA 525.2 0.1 10/01/07 1847 10/01/07 09:00 BTJ

Hexachlorobenzene ug/l 005 U EPA 525.2 0.05 10/01/07 18:47 10/01/07 09:00 BTJ

Hexachlorocyclopentadiene ugh 02 U EPA 525.2 0.2 10/01/07 18:47 10/61/07 09:00 BTJ

Lindane ugft 0.06 U EPA 525.2 0.06 10/01/07 18:47 10/01/07 09:00 BTJ

Methoxychlor ught 0.05 U EPA 525.2 0.05 10/01/07 18:47 10/01/07 09:00 BTJ

Simazing ug/l 007 U EPA 525.2 0.07 10/01/07 48:47 10/01/07 09:00 BTJ

Pesticide Analyses (Primary DW)

Date Extracted 09/28/07 EPA 549.2 09/28/07 13:00 JLR

Diguat ugll 1U EPA 549.2 1 10/02/07 15:20 09/28/07 13:00 JKS

Pesticide Analyses (Primary DW)

Date Extracted 10/01/07 EPA 504.1 10/01/07 11:30 KAA

Dibromochioropropane ugil 0.005 U EPA 504.1 0.005 10/02/07 00:34 10/01/07 11:30 DB

Ethylene Dibromide {EDS) ug/l 0.005 U EPA 504.1 0.005 10/02/07 00:34 10/01/07 11:30 DB

Carbamate Pesticides (Primary DW)

Carbofuran ugfl 0.5 U EPA 531.1 0.5 10/03/07 00:07 JKS.

Oxamyl (Vydate) ugi 05 U EPA 531.1 0.5 10/03/07 00:07 JKS

Pesticide Analyses (Primary DW)

Glyphosate ug/l 10 U EPA 547 10 10/03/07 22:22 JKS

Pesticide Analyses {Primary D

Date Extracted - 08/29/07 EPA 548.1 09/28/07 09:30 JAR

Endothall ug/l 20 U EPA 548.1 20 10/04/07 19:49 08/29/07 09:30 DB

FDOH Laboratory No. E84129 Francis . Daniels, Laboratory Director

NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 8AYVIEVY BOULEVARD, OLDSMAR, FL 34677 21 3-855-1844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75522
Clearwater, FL 33756- .
Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Total Permeate
Matrix Groundwater
SAL Samgple Number 75522.01
DatefTime Collected 09/28/07 11:25
Date/Time Received 09/26/07 13:00
Inorganics
Chloride mg/i 33 EPA 306.0 0.05 09/27/07 02:37 MLH
Color cu 50U SM 21208 5 09/27/07 11:30 CYF
Cyanide mg/l 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/01/07 13:00 MCD
Fluoride ’ ' © mgl 16 ° EPA 300.0 - 0.01 09/27/07 02:37 MLH
Totat Hardness as CaC0O3 mg!/| 51 SM 23408 0.5 10/01/07 17:58 10/01/07 13:00 PSS
Nitrate (as N) mg/l 001 U EPA 300.0 0. 09/27/07 02:37 MLH
Nitrite {(as N} mg/l 001 U EPA 300.0 0.01 09/27/07 02:37 MLH
Odor TON 120 SM 2150 B 1 06/27/07 08:30 MEJ
pH 58 Qb5 EPA 150.1 09/26/07 17:08 CYF
Sulfate mg/l 16 EPA 300.0 0.2 09/27/07 02:37 MLH
Foaming Agents mgl 005U SM5540C 0.05 09/27/07 13:30 JLS
Totat Dissolved Solids rng/l 110 SM 2540 C 10 10/01/07 17.05 09/26/07 16:59 CYF
Metals
Silver mg/l 001 U EPA 200.7 0.01 09/27/07 18:0¢ 09/27/07 17:00 PSS
Aluminum ma/l 01 U EPA 200.7 0.1 09/27/07 18:08 PSS
Arsenic mgft 0.001 U SM 3113 B 0.001 10/19/07 13:09 AMP
Barium mg/l 001 U EPA 2007 0.01 09/27/07 18:09 pss
Beryllium : mg/l 0.002 U EPA 200.7 0.002- 09/27/07 18:09 PSS
Calcium mg/l 11 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Cadmium mg/l 0.00% U EPA 200.7 0.001 09/27/07 18:0¢ 09/27/07 17:00 PSS
Chremium mg/l 00t U EPA 200.7 0.01 09/27/07 18:09 P3S
Copper mg/l 0.0065 U EPA 200.7 0.005 09/27/07 18:09 PSS
Iron mg/l 0.059 | EPA 200.7 0.02 09/27/07 18:09 PSS
Mercury mg/l 0.0001 U EPA 2451 0.0001 10/24/07 15:38 10/20/07 09:20 LCB
Magnesium mg/t 57 EPA 200.7 0.1 1000107 17:59 10/01/07 13:00 PSS
Manganese mag/l 0.0t U EPA 200.7 0.01 09/27/07 18:09 PSS
Sodium mg/l 13 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Nickel mg/l 0.001 U EPA 200.7 0.001 09/27/07 18:09 PSS
Lead mg/l c.001 U SM 3113 B 0.001 10/08/07 10:53 AMP
Antimony mg/| 0.001 U SM3113B 0.001 10/23/07 10:24 AMP
Selenium mg/l 0001 U SM3113B 0.001 1017167 08:23 AMP
Thallium mg/l 0.001 U EPA 200.9 0.001 10/48/07 09:34 ~ AMP
Zinc mg/I Qo003 U EPA 200.7 0.003 09/27/07 18:09 PSS
Microbiology
Fecal Celiform Ct100 ml 1U SmM 9222 D 1 09/27/07 17:08 09/26/07 13:19 RKB
Total Coliform CtM100 ml 23 SM 9222 B 1 09/27/07 17:19 09/26/07 13:19 RKB
FDOH Lahoratory No. E84129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FLL 34877 81 3-855-1 344 fax 81 3-855-2218 ,ﬁ,“e

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. _ Project No: 75522
Clearwater, FL 33756- :

Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection DatefTime Date/Time  Analyst
Limit Analyzed Prep

Sample Description Total Permeate

Matrix Groundwater

SAL Sampie Number 75522.01

Date/Time Collected 09/26/07 11:25

Date/Fime Received 09/26/07 13:00

Radiochemistry

Gross Alpha (Incl. Uranium) pCifl 2.541.4 U1 EPA 900.0 25 10/14/07 09:41 10M0/07 09:30 NMJS
Radium-226 pCi/t 0.310.8 EPA 903.1 0.1 10/22/07 14:35 10M2/07 13:30 DF
Radium-228 pCilt 0.9+0.5 U EPA RA-05 0.8 10/27/07 15:50 10/25/07 14:00 DF
Combined Uranium pCil 0.5+£0.3 U1 EPA'908.0 0.5 10/19/07 12:30 10/17/07 10:05 MJIS
FDOH Laboratory No. EB4129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877 21 3-855-1 844 fax 81 323-855-2218

McKim & Creed, PA
1365 Hamilet Ave.
Clearwater, FL 33756-

Laboratory Report

December 17, 2007
Project No: 75522

Revised

Project Name Manatee County Pilot Study
Footnotes

* Test resuits presented in this report mest all the requirements of the NELAC standaids.

** A statement of estimated unceriainty of test results is available upon reguest.

i For methods marked with ***, all QC criteria have been met for this method which is equivalent to a SAL certified method.
| The reported value is between the laboratory method detection limit and the laboratory practical quantitation imit.

Q5 Analysis shouid be performed "immediately” in the fisld. Lab analysis was performed at a later time,

U Analyte was undetected. Indicated concentration is method detection limit.

U1 Analyte was not detected; indicated concantration is method datection limit. Radiochemistry MDL is sample specific and

matrix dependent.

<A

N e N,
FDOH Laboratory No. E84129 Approved By: Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL. 34677 81 3-855-1 844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamliet Ave. Project No: 75523
Clearwater, FL 33756- .
: Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Bate/Time  Analyst
Limit Analyzed Prep
Sample Description Stage 1 Concentrate
Matrix Groundwater
SAL Sample Number 75523.01
DatefTime Collected 09/28/07 09:40
Date/Time Received 09/26/07 13:00
Radiochemistry
Gross Alpha (Incl. Uranium) pCift 33+£3.9 EPA Q0-02 3.2 10/M8/07 1247 10/15/67 09:45 MJS
Radium-2286 pCist 6.5£0.6 EPA 903.1 0.1 10/22/07 14:35 10/12/07 13:30 DF
Radium-228 pCift 1.0£0.5 WM EPA RA-05 1.0 10/27/07 15:50 DF
Combined Uranium ’ pCifl 0503 W1~ EPAS08.0 05 10/19/07 12:30 10M7/07 10:05 WMJS
FDOHM Laboratory No. EB4129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 4 of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLOSMAR, FL 34877 81 3-855-1 844 fax 813-855-2218

McKim & Creed, PA December 17, 2007

1365 Hamlet Ave. Project No: 75523

Clearwater, FL 33756- :
Revised

Laboratory Report

Project Name Manatee County Pilot Study
Footnotes

* Test results presented in this report meet all the requirements of the NELAC standards.

* A statement of estimated uncertainty of test results is available upon reguest.

fitd For methods marked with ==, all QC criteria have been met for this method which is equivalent to a SAL certified method.
| The reported value is between the laboratory method detection limit and the faboratory practical guantitation limit.

Q5 Analysis should be performed "immediately” in the field. Lab analysis was performed at a later time.

U Analyte was undetected. Indicated concentration is method detection limit.

u1 Analyte was not detected; indicated soncentration is method detection limit. Radiochemistry MDI. is sample specific and

matrix dependent.

\ e\/Q
i,

FDOH Laboratory No. E84129 Approved By: Francis 1. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 5 of 6
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 34877 813-855-1 344 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75526
Clearwater, FL 33756- Revised

Laboratory Report

Project Nama Manatee County Pilot Study
Parametars Units Results Method Detection Date/Time DatefTime Analyst
Limit Analyzed Prep
Sample Description Stage 2 Concéntrate
Matrix Groundwater
SAL Sample Number 75526.01
Date/Time Collected 09/26/07 10:20
Date/Time Received 09/26/07 13:00
Volatile Organic Compounds (Primary D :
1,1,1-Trichioroethane ‘ ug/l 03 U EPA 502.2 03 10/01/07 19:54 JRW
1,1,2-Trichfcroethane ug/l 03 U EPA 502.2 0.3 10/01/07 19:54 JRWY
1,1-Dichloroethylena ug/l 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
1,2 4 Trichlorobenzene ug/I 05 U EPA 502.2 05 10/01/07 19:54 JRW
1,2-Dichloroethane ua/l - 02U EPA 502.2 0.2 10/01/07 19:54 JRW
1,2-Dichloropropane ug/I 03U EPA 502.2 0.3 10/01/07 15:54 ' JRW
Benzene ug/l 05 U EPA 502.2 05 10/01/07 19:54 JRW
Carbon tetrachloride ugl 03 U EPA 502.2 0.3 10/01/07 19:54 JRW
cis-1,2-Dichioroethylene ug/l 02U EPA 502.2 0.2 10/01/G7 19:54 JRW
Dichloromethane ug/l 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
Ethylbenzene ug/l 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
Monochlorobenzene ug/l 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
o-Dichlorobenzene ug/ 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
para-Dichlorobenzene ughl 05 U EPA 502.2 0.5 10/01/07 19:54 ~JRW
Styrene ugfl 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
Tetrachicroethylene ug/l 0.2 U EPA 502.2 0.2 10/01/07 19:54 JRW
Toluene ug/l 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
trans-1,2-Dichloroethylene ug/| 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
Trichlorcethylene ugfl 0.2 U EPA 502.2 0.2 10/01/07 19:54 JRW
Vinyl chioride ug/l 0.5 U EPA 502.2 0.5 10/01/67 19:54 JRW
Xylenes (Total) ugf 05 U EPA 502.2 0.5 10/01/07 19:54 JRW
m/p-xylenes ug/l 0.5 U EPA 502.2 0.5 10/04/07 19:54 JRW
o-xylene ug/l 0.5 U EPA 502.2 0.5 10/0%/07 19:54 JRW
Trihalomethane Analyses
Bromodichleromethane ug/l 03 u EPA 502.2 0.3 10/01/07 19:54 JRW
Bromoform ug/l 0.5 U EPA 502.2 0.5 10/01/07 19:54 JRW
Chioroform ug/| 0.2 U EPA 502.2 0.2 10/01/07 19:54 : JRW
Dibromochloromethane ug/l 0.5 U EPA 502.2 0.5 10/01/07 19:54 JRW
Total Trihaiomethanes ug/l 02 U EPA502.2 0.2 10/61/07 19:54 JRW
Chlorinated Pesticides (Primary DW)
Date Extracted 10/03/07 EPA 508.1 10/03/07 0830 SMR
Chiordane ugf 005 U EPA 508.1 0.05 40/05/07 00:30 10/03/07 08:30 DB
Toxaphene ugft 05 U EPA 508.1 0.5 $0/05/07 Q0:30 10/03/07 09:30 DB
Polychlorinated biphenyls (PCBs) ugft g2 U EPA 508.1 0.2 10/05/07 00:30 10/03/07 09:30 DB
Chiorinated Herbicides (Primary DW)
Date Extracted 10/02/07 EPA 515.3 ] 10/02/07 09:00 JLR
Dalapcn ug/l tu EPA 515.3 1 10/089/07 01:26 10/02/07 09:00 BTJ
FDOH Laboratory No. E84128 Francis I. Daniels, Laboratory Birector
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 1 of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, DLEOSMAR, FL 34877 8138551844 fax 813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 75526
Clearwater, FL 33756- ' Revised

Laboratory Report

Project Name Manatee County Pilot Study

Parameters Units Resuits Method Detection Date/Time Date/Time Analyst
Limit Analyzed Prep

Sample Description Stadge 2 Concentrate

Matrix . Groundwater

SAL Sample Number 75526.01

Date/Time Collected 09/26/07 10:20

Date/Time Received 09/26/07 13:00

Chlgrinated Herbicides (Primary DW)

2,4-D ugft 1 u EPA 515.3 1 10/09/47 01:26 10/02/07 09:00 BTJ

Pentachlorophenol ugft 01 U EPA 515.3 0.1 10/09/07 01:26 10/02/07 09:00 BTJ

2,4,5-TP (Silvex) ugfl 025 U EPA 515.3 0.25 10/09/07 01:26 10/02/07 09:00 BTJ

Dinoseb ug/i 05 U EPA 515.3 05 10/08/07 01:26 10/02/07 09:00 BTJ

Picloram ugft 0.75 U EPA 515.3 0.75 10/09/07 01:26 - 10402/07 09:00 - BTJ

Semivolatile Analyses {Primary DW)

Date Extracted 10/08/07 EPA 525.2 10/08/07 09:00 SMR

Alachlor ugft 0.2 U EPA 5252 02 10/08/C7 22:14 10/08/07 09:00 BTJ

Atrazine ug/t 0.08 U EPA 525.2 0.06 10/08/07 22:14 10/08/07 09:00 8TJ

Benzo(a)pyrene uglt 01U EPA 5252 0.1 10/08/07 22:14 10/08/07 09:00 BTJ

Di{2-ethythexyl)adipate ug/l 03 U EPA 525.2 0.3 10/08/07 22:14 10/08/07 Q900 BTJ

Di(Z-ethyfhexyl)phthalate ug/l 10 4 EPA 5252 1.0 10/08/07 22:14 10/08/07 09:00 BTJ

Endrin ugll 01U EPA 5252 0.1 10/08/07 22:14 10/08/07 09:00 BTJ

Heptachlor ugll 0.08 U EPA 5252 0.08 10/08/07 22:14 10/08/07 09:00 BTJ

Heptachlor Epoxide ugfl 01 U EPA 525.2 0.1 10/08/07 22:14 10/08/07 09:00 BTJ

Hexachlorobenzene ug/l 005 U EPA 525.2 0.05 10/08/07 22:14 10/08/07 09:00 BTJ

Hexachlorocyclopentadiene ug/! 02 U EPA 5252 0.2 10/08/07 22:14 10/08/07 09:00 BTJ

Lindane ug/t 006 U EPA 525.2 0.06 10/08/07 22:14 10/08/07 08:00 BTJ

Methoxychlor ug/t 0.05 U EPA 525.2 0.05 10/08/07 22:14 10/08/07 09:00 BTJ

Simazine ug/l 007 U EPA 525.2 0.07 10/08/07 22:14 10/08/07 09:00 BTJ

Pesticide Analyses {Primary D

Date Exiracted 09/28/07 EPA 549.2 09/28/07 13:00 JLR

Biguat ug/| 1 U EPA 548.2 1 10/02/07 16:24 08/28/07 13:00 JKS

Pesticide Analyses (Primary DW) :

Date Extracted 10/G1/07 EPA 5041 10/01/07 11:30 KAA

Bibromechloropropane ug/l 0.005 U EPA 5041 0.605 10/G2/07 02:40 10/01/07 11:30 DB

Ethylene Dibromide (EDB) ugfl 0.005 U EPA 5041 0005 10/02/07 02:40 10/1/07 11:30 DB

Carbamate Pesticides (Primary DW)

Carbofuran ugfl 0.5 U EPA 531.1 0.5 10/03/07 02:32 JKS

Oxamyl (Vydate) ug/t 0.5 U EPA 531.1 - 05 10/Q3/07 02:32 JKS

Pesticide Analyses [Primary DW)

Giyphosate ugll 10 U EPA 547 10 10/03/07 2313 JKS

Pesticide Analyses (Primary DW)

Date Extracied 10/02/07 EPA 548.1 10/02/07 10:00 CDD

Endothall ug/l 20 U EPA 548.1 20 10/05/07 00:50 10/02/07 10:00 DB

FDOH Laboratory No. E84129 Francis |. Daniels, Laboratory Director

NELAP Accredited l.eslie C. Boardman, Q. A, Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOLILFEVARD, DLOSMAR, Fl. 346877 813-855-1844 fax 8313-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamiet Ave. Project No: 75526
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Parameters Units Results Method : Detection DatefTime DatefTime Anaiyst
Limit Analyzed Prep
Sample Description Stage 2 Concentrate
Matrix Groundwater
SAL Sample Number 75526.01
Date/Time Collected 09126107 10:20
Date/Time Received 09/26/07 13:00
Inorganics
Chioride mafl 260 EPA 300.0 0.05 09/27/07 13:27 MLH
Color cu 25 SM2120B 5 09/27/07 11:30 CYF
Cyanide mgfl 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/02/07 11:30 MCD
Fluoride ' mg/t 34 EPA 300.0 0.01 10/02/07 22:.07 MLH
Total Hardness as CaCO3 mg/l 3,000 SM 2340B 0.5 14/20/07 21:03 11/20/07 17:060 PSS
Nitrate (as N) mg/l 0.01 U EPA 300.0 0.01 09/27/07 13:10 MLH
Nitrite (as N) mg/l 0.01 U EPA 3G0.0 0.01 09/27/07 13:10 MLH
Odor TON 4 SM2150B 1 09/27107 08:30 MEJ
pH 6.7 Q5 EPA 150.1 09/26/07 17.08 CYF
Suifate mg/l 2,800 EPA 300.0 0.2 09/27/07 13:27 MLH
Foaming Agents mg/l 0.05 | SM 5540 C 0.05 09/27/07 13:30 JLS
Total Dissolved Solids ) mg/l 4,500 SM 2540 C 10 10/02/07 12:00 09/26/07 16:58 CYF
Metals
Silver mg/l 0.01 U EPA 200.7 o.M 10/04/07 00:49 10/03/07 17:30 PSS
Aluminum magft 0231 EPA 200.7 0.1 10/04/07 00:49 PSS
Arsenic mg/t 0.0021 1 SM 31138 0.001 10/19/07 13:.09 AMP
Barium mg/l 0.01 U EPA 200.7 0.01 10/04/07 00:49 PSS
Beryllium mg/ 0.002 U EPA 200.7 0.002 10/04/07 00:49 PSS
Calcium mg/i 680 EPA 200.7 0.1 11/20/07 21:03 11/20/07 17:00 PSS
Cadmium mg/l 0.001 U EPA 200.7 0.001 10/04/07 00:49 PSS
Chromium mg/ 0.01 U EPA 200.7 0.01 10/04/07 00:48 PSS
Copper mg/l 0005 U EPA 200.7 0.005 10/04/07 00:49 PSS
Iron mg/l 4.4 EPA 200.7 0.02 10/04/07 00:49 PSS
Mercury mag/i 0.0001 U EPA 2451 0.0001 10/24/07 15:38 10/20/07 09:20 LCB
Magnesium mg/l 310 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:00 PSS
Manganese mg/l 0.026 | EPA 200.7 0.01 10/04/07 00:49 10/03/07 17:30 PSS
Sodium mg/l 110 EPA 200.7 0.1 10/02/07 14:20 10/02/07 14:00 PSS
Nickel mg/l 0001 U EPA 200.7 0.001 10/04/07 00:49 10/03/07 17:.30 PSS
Lead mg/l 0.001 U SM 3113 B 0.001 10/06/07 10:53 AMP
Antimony mg/l 0.001 U SM 3113 B 0.001 10/23/07 10:24 AMP
Selenium mg#l 0.00t U SM 3113 B 0.001 10HM7/07 09:23 AMP
Thallium mg/l 0001 U EPA 200.9 0.001 10/18/07 09:34 10/02/07 17:50 AMP
Zinc mg/ 0.003 U EPA 200.7 0.003 10/04/07 00:48 10/03/07 17:30 PSS
Microbiology )
Fecal Coliform Ct1M00 ml 1U Smigz22D 1 09/27/07 17:08 09/26/07 1319 RKB
Total Coliform : CtH100 ml 1 U SM 9222 B 1 09/27/07 17:19 08/26/07 13:19 RKB
FDOH Laboratory No. EB4128 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
Page 3 of 8




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL. 34577

81 3-855-1844 fax 813-855-2218

McKim & Creed, PA

December 17, 2007

1365 Hamlet Ave. Project No: 75526

Clearwater, FL 33756- .
Revised

Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep

Sample Description Stage 2 Concentrate

Matrix Groundwater

SAL Sample Number 75526.01

Date/Time Collected 09/26/07 10:20

Date/Time Received 09/26/07 13:00

Radiochemistry

Gross Alpha (Incl. Uranium) pCifl 32434 N EPA 00-02 32 101 8i07 12:47 10/15/07 0945 MJS

Radium-226 pCifl 0.240.3 EPA 503.1 0.08 10/22/07 14:35 10/15/07 1430 DF

Radium-228 pCi/l 1.0£0.5 U1 EPA RA-05 1.0 10/27/07 15:50 10/25/07 14:00 DF

Combined Uranium pCift 0.6+£0.3 U EPA 808.0 06 10/19/07 12:31 10M17/07 10:05 MJS

FDOH Laboratory No. EB4129
NELAP Accredited

Page 4 of 6

Francis |. Daniels, Laboratory Director

Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

T10BAYVIEVW BOULEVARD, OLDSMAR, FL 345877 813-855-1844 fax 81 3-8565-2218

McKim & Creed, PA December 17, 2007

1365 Hamlet Ave. : Project No: 75526
Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Footnotes

* Test results presented in this report meet all the regquirements of the NELAC standards.

= A statement of estimated uncertainty of test results is available upon request. .

b For metheds marked with ***, all QC criteria have been met for this method which is equivalent to a SAL certified method.
| The reported value is between the laboratory method detection limit and the laboratory practical guantitation limit.

Q5 Analysis should be performed "immediately" in the field. Lab analysis was performed at a [ater time.

u Analyte was undetected. Indicated concentration is method detection limit.

U1t Analyte was notf detected; indicated concentration is method detection fimit. Radiochemistry MDL. is sampie specific and

matrix dependent.

) RA
A g, y

FDOH Laboratory No. E§4129 Approved By: Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q. A. Manager
: Page S of 6
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Results from sampling of RO Pilot Plant Cleaning Solutior:
Collected on Oc’cobe_r 19, 2007




‘
SOUTHERN ANALYTICAL LABORATORIES, INC.
110 BAYVIEW BOULEVARD, OLDSMAR, FL 834877 5138551544 fax 8138552218 el '

N % (,,
McKim & Creed, PA October 26, 2007 {
1365 Hamlet Ave. . . Prcjecis No: 76445 -
Clearwater, FL 33756- B
o~
Laboratory Report. ~
Project Mame RO Pilet Plant Cleaning Scolhdion Analysses ¢
" Parameters Units Resulls Method Detaciion Date/Time Date/Time  Analyst P
' Limit Analyzed - Prep: -
Sample Description Beginning . ) o P
IMatrlx Wastewater o
SAL Sampils Number 76446.01 '
Date/Time Collected ' 10M1977 11:55 ) . o N
Date/Time Recelvad 10M8/07 15:00 (
. . i/
Inorganics _ . : ‘ e
Sulffde g/l 0.96 = EPA375.1 01 10/23/07 13:00 : Jis .
Total Phosphorus : mg/l P 0674 EPA 385.2 C.01 10/24/07 10:31 10423007 18230 VWC i
Métals . , -
Caleium mgfl 180 EPA 200.7 0.t 10/23/07 13:28 10/23/07 12200 PSS
Copper magy/t 0.005 ¥ EPA 200.7 0.005 10/23/07 15:51 1023007 08250 PSS =
Iran mgfl 3.3 EPA 200.7 0.02 10423707 15:31 10/23/07 0930 PSS {
Magnesium g/l 87 EPA 200.7 01 - 10/23/07 13:28  10423/07 12-00 PSS -
Manganese mall 0.01 ¥ EPA 200.7 0.01 10/23/07 15:51 10/23/07 09=50 PS&3 {
Dissolved Silica 2s Si02 mgft 13 EPA 200.7 0.02 10/25/07 12112 10/25/07 12200 PSS
"Sfrontium gl 18 ERA 6010 4.01 10/23/07 15:51 102307 0950 PSS Y
Sarﬁpla Description End : {
Matrix Wastewater ’ ‘
SAL Sample Number '764486.02 . 7
Date/Time Collscied 16/19/07 12:45 ’
DatefTime Received 10/46/07 16:00 ‘ £
Inorganies - : ’ -
" Sulfide mgh 0.t U EPA 3761 0.4 1012307 13:00 JLS .
Total Phogphorus mgfi P 0.1% - EPA 3652 .01 10724/07 10:31  10/23/07 16230 VWG {
Metals ) . . ("
Calcium regfl 71 EPA 200.7 G.1 10/23/07 13:28 10/23/07 12=00 PSS .
Copper ragi 0005 U EPA 2007 0.005 10/23/07 15:51 10/23/07 0250 PSS L.
Iron mgi 13 - EPA2007 0.02 10/23/07 15:51 10/23/07 09:50 PSS ‘

... Magnesium mgf 32 EPA 200.7 0.1 10/23/07 13:28 10/23/07 12200 PSS -
Manganese ’ tngfl 0025 t EPA 200.7 0.01 ©10/23/07 1551 10/23/07 09250 PSS {
Dissaolved Silica as Si02 mgfl 8.4 EPA 200.7 0.02 10/25/07 12:12  10/25/07 1200 PSS
Strontium mg/t 71 EPA 8010 0.01. 10/23/07 15:81 10/23/07 0950 PSS L

; (
{
¢
FDOH Laboratory No. E84128 Francis 1. Daniels, Laboratory Director .-
NELAP Accredited ' Leslie €. Boardman, Q. A. Mamager [
Page 1of 3 e
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SouUuTHERN ANALYTICAL LABORATORIES, INC.

1 TOBAYVIEW BOULEVARD, OLDSMAR, FL 34577 S13E55-1844 fax 51 28552518

McKim & Creed, PA October 26, 2007
1365 Hamlet Ave. Project No: 76446
Clearwater, FL 33756-
Laboratory Report

Project Name RO Pilot Plant Cleaning Selution Analyses
Foothotes 7

* Test results presented in this report meet all the requiremenmts of the NELAC standards.

* A statement of esfimated uncertainty of test resulis is availzble upon request.
R The reported value ie batween the laboratory methed datection Imit ard the iaboratory vractical quantitation mit.

U Analyte was undetected. Indicated conceniration s method detection limit,
FDOH Laboratory No. EB4129 Appraved By: Francis 1 Daniels, Laboratory Direchor
NELAP Accredited Leslie C. Boardman, Q. A. Manager

Page 2 of 3
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SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEWW BOULEVARD, OLDSMAR, FL 34877 813-855-1844 fax 81538052218

McKim & Creed, PA
1365 Hamlet Ave.

Clearwater, FL 33756-

December 17, 2007
Project No: 75522

Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Resulis Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Total Permeate
Matrix Groundwater
SAL Sample Number 75522.01
Date/Time Collected 09/26/07 11:25
Date/Time Received 09/26/07 13:00
Volatile Organic Compounds (Primary DW)
1,4,1-Trichloroethane ug/l 0.3 U EPA 502.2 0.3 09/28/07 02:05 JRW
1,1.2-Trichloroethane ug/| 03 U EPA 502.2 0.3 09/28/07 02:05 JRW
1,1-Dichiorcethylene ugf 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
1,2,4 Trichlorobenzene ug/| 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
1,2-Dichlorcethane ug/l 02U EPA 502.2 0.2 09/28/07 02:05 JRW
1,2-Dichleropropane ugll 03 u EPA 502.2 0.3 09/28/07 02:05 JRW
Benzene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Carbon tetrachloride ug/t 03 U EPA 502.2 0.3 09/28/07 02:056 JRW
cis-1,2-Dichloroethylene ug/l c2 U EPA 502.2 0.2 09/28/07 02:05 JRW
Dichloromethane ug/l 05 U EPA 502.2 0.5 09/28/67 02:05 JRW
Ethylbenzene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Menochlorobenzene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
o-Dichlorobenzene ug/l 05 U EPA 502.2 0.5 09/28/Q7 02:05 JRW
para-Dichlorobenzene ugi 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Styrene ug/l 05 U EPA 502.2 05 09/28/07 02:05 JRW
Tetrachlorcethylene ug/l g2 U EPA 502.2 0.2 09/28/07 02:05 JRW
Toluene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
trans-1,2-Dichloroethylene ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Trichloroethylene ugl 02U EPAB02.2 0.2 09/28/07 02:05 JRW
Vinyl chloride ugh 05 U EPA 502.2 0.5 09/28/07 02:06 JRW
Xylenes (Total) ug/] 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
m/p-xylenes ug/l 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
o-xXylene ugfl 05 U EPA 502.2 0.5 09/28/07 02:05 JRW
Trihalomethane Analyses
Bromodichleromethane ugfh o3 U EPA 5022 0.3 09/28/07 02:05 JRW
Bromoform ug/t 05 U EPA502.2 0.5 09/28/07 02:05 JRW
Chloroform ug/i 0z U EPA502.2 0.2 09/28/07 02:05 JRW
Dibromochloromethane ugil 05 U EPA 502.2 0.5 09/28/07 02:05 JRIV
Total Trihalomethanes ugl 6.z U EPA B02.2 0.2 09/28/07 02:05 JRW
Chlgrinated Pesticides (Primarv DW)
Date Extracted 10/01/07 EPA 508.1 10/01/07 03:00 SMR
Chlordane ug/l ’ 0.05 U EFA 508.1 0.05 10/05/07 03:53 10/01/07 08:00 DB
Toxapheng ugfl 0.5 U EPA 508.1 0.5 10/05/07 03:53 10/01/07 08:00 DB
Polychlorinated biphenyls (PCBs) ug/l 0.2 U EPA 508.1 0.2 10/05/07 03:53 10/01/07 08:00 DB
Chlorinated Herbicides (Primary DW)
Date Extracted 10/02/07 EPA515.3 10/02/07 09:00 JLR
Dalapon ugh 11U EPA 515.3 1 10/09/07 15:01 10/02/07 02:00 BTJ

FDOH Laboratory No. E84129

NELAP Accredited

Francis L. Daniels, Laboratory Director -
Leslie C. Boardman, Q. A. Manager

Page 1 of 6




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, QL DEMAR, FL 34877

8138551844 fexB813-855-2218

McKim & Creed, PA
1365 Hamiet Ave,
Clearwater, FL 33758-

December 17, 2007
Project No: 75522

Revised
Laboratory Report
Project Name Manatee County Pifot Study
Parameters Units Resuits Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Total Permeate
Matrix Groundwater
SAL Sample Number 75822.1
Date/Time Collected 09/26/G7 11:25
Date/Time Received 09/26/07 13:00
Chlerinated Herbicides {Primary DW)
24D ughl 1U EPA 5153 1 10/09/07 15:01 10/02/07 09:00 BTJ
Pentachlorophenol ugf 01U EPA 515.3 0.1 10/09/07 15:01 10/02/07 09:00 BT
2,4,5-TP (Silvex} ug/ 025 U EPA 5153 0.25 10/09/07 15:01 10/02/07 09:.00 BTJ
Binoseb ugil 05U EPA 5153 0.5 10/09/07 15:01 10/02/07 09:.00 BT
Picloram ugh 075 U EPA 515.3 0.75 10/09/07 15:01 10/02/07 09:00 BTJ
Semivolatile Analyses (Primary DW)
Date Extracted 10/01/07 EPA 5252 10/01/07 08:00 SMR
Alachior ug/l 02 U EPA 525.2 02 10/01/07 18:47 10/G1/07 08:00 BTJ
Atrazine ugfl 0.06 U EPA B25.2 0.06 10/01/07 18:47 10/01/07 08:00 BTJ
Benzo(a)pyrene ugfl 01U EPA 525.2 0.1 10/01/07 18:47 10/01/07 09:00 BTJ
Di(2-ethylhexyt)adipate ugfl 03 U EPA 5252 0.3 10/01/07 18:47 10/01/07 09:00 BTJ
Di(2-ethylhexyl)phthalate ughl 1.0 U EPA 525.2 1.0 10/01/07 18:47 10/01/07 09:00 BTJ
Endrin ugh 01U EPA 525.2 0.1 10/01/07 18:47 10/0M/07 09:00 BTJ
Heptachlor ugfl pog u EPA 525.2 0.08 10/01/07 18:47 10/01/07 09:00 BTJ
Heptachlor Epoxide ugh 01U EPA 525.2 6.1 10/01/07 18:47 10/01/07 09:00 BTJ
Hexachiorobenzene ug/l 0.05 U EPA 525.2 0.05 10/01/07 18:47 10/0Mi07 09:00 BTJ
Hexachicrocyclopentadiene ugil 02U EPA525.2 0.2 10/01/07 18:47 10/01/07 09:00 BTJ
Lindane ug/l 006 U EPA 525.2 .08 10/01/07 1847 10/01/07 09:60 BTJ
Methoxychlor ug/l 005 U EPA 525.2 G.05 10/01/07 18:47 10/01/07 09:00 BTJ
Simazine ug/l 007 U EPA 525.2 0.07 10/01/07 18:47 10/01/07 09:00 BT
Pesticide Analyses {Primary DW)
Date Extracted 09/28/07 EPA 549.2 09/28/07 13:00 JLR
Diquat ug/l iU EPA 548.2 1 10/02/07 15:20 09/28/07 13:00 JKS
Pesticide Analyses {Primary DWW}
Date Extracted 10/61/07 EPA 504.1 10/01/07 11:30  KAA
Dibromochloropropane ug/l 0.005 U EPA 5041 0.005 10/02/07 00:34 10/01/07 11:30 DB
Ethylene Dibromide (EDB) ug/l 0.005 U EPA 504.1 0.005 10/02/07 00:34 10/01/07 11:30 DB
Carbamate Pesticides (Primary DW)
Carbofuran ugft 05 U EPA 53141 0.5 10/03/07 00:07 JKS
Oxamyl (Vydate) ug/l 0.5 U EPA 53141 0.5 10/03/07 00:07 JKS
Pesticide Analyses (Primary DW}
Glyphosate ug/l 10 U EPA 547 10 10/03/07 22:22 JKS
Pesticide Analyses (Primary DW)
Date Extracted 09/29/07 EPA 548.1 09/29/07 09:30 JLR
Endothall ug/l 20 Y EPA 5481 20 10/04/07 19:49 09/29/07 09:30 DB

FDOH Laboratory No. E84129
NELAP Accredited

Page 2 of 6

Francis 1. Daniels, Laboratory Director
Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOLILEVARD, DLDSEMAR. FL 34877

813-855-1844 fax 8138552218

McKim & Creed, PA
1365 Hamlet Ave.
Clearwater, FL 33756-

December 17, 2007
Project No: 75522

Revised
Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Results Method Detection Date/Time Date/Time  Analyst
Limit Analyzed Prep
Sample Description Total Permeate
Mafrix Groundwater
SAL Sample Number 75522.1
Date/Time Collected - 09/26/07 11:25
Date/Time Received 09/26/07 13:00
Inorganics
Chloride mg/l 33 EPA 300.0 0.05 09/27/07 02:37 MLH
Color cu 5U SM 2120B 5 08/27/07 11:30 CYF
Cyanide mg/l 0.005 U SM 4500 CN 0.005 10/02/07 16:00 10/01/07 13:.00 MCD
Fiucride mg/l 16 EPA 300.0 0.01 09/27/07 02:37 MLH
Total Hardness as CaCO3 mg/l 51 SM 2340B 0.5 10/01/07 17:59 10/01/07 13:06 PSS
Nitrate (as N) mg/l 001 U EPA 300.0 0.0t 09/27/07 02:37 MLH
Nitrite (as N) mg/l 001 U EPA 300.0 0.01 09/27/07 02:37 MLH
Odor TGN 120 SM2150B 1 09/27/07 08:30 MEJ
pH 58 Qb EPA 150.1 09/26/07 17:08 CYF
Sulfate mgA 16 EPA 300.0 0.2 09/27/07 02:37 MLH
Foaming Agents mg/l 005 U SM 5540 C 0.05 09/27/07 13:30 JLS
Total Dissolved Solids mgit 110 SM 2840 C 10 10/01/07 17:05 09/26/07 16:59 CYF
Metals
Sitver ma/t 0.01 U EPA 200.7 0.01 09/27/07 18:09 09/27/07 17:00 PS3S
Aluminum mg/t 01 U EPA 200.7 0.1 09/27/07 18:09 PSS
Arsenic mg/ht 0.001 U SM 3113 B 0.0t1 10/19/07 13:09 AMP
Barium mg# 001 U EPA 200.7 0.01 09/27/07 18:09 PSS
Berylium mg/t 0.002 U EPA 200.7 0.002 09/27/07 18:09 PSS
Calcium mg/t 11 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Cadmium mgfl 0.001 U EPA 200.7 0.001 09/27/07 18:00 09/27/07 17:00 PSS
Chrarhium mgil 0.01 U EPA 200.7 0.01 0e/27/07 18:09 PSS
Copper mag/l 0.005 U EPA 200.7 0.005 09/27/07 18:09 Ps3
fron mgfl 0.059 | EPA 200.7 0.02 09/27/07 18:09 PSS
Mercury mg/l 0.0001 U EPA 2451 0.0001 10/24/07 15:38 10/20/07 09:20 LCB
Magnesium mg/l 57 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:.00 PSS
Manganese mg/l 001 U EPA 200.7 0.01 09/27/107 18:09 PSS
Sodium mgfl 13 EPA 200.7 0.1 10/01/07 17:59 10/01/07 13:00 PSS
Nickel mg/l 0.001 U EPA 200.7 0.001 09/27/07 18:09 PSS
Lead mgil 0.001 U 8M 3113 B 0.001 10/08/07 10:53 AMP
Aniimony mg/l 0.001 U SM 31138 0.001 10/23/07 10:24 AMP
Selenium mg/l 0.001 U 8M 3113 B 0.001 10/17/07 09:23 AMP
Thallium mgfl 0.001 U EPA 200.9 0.001 10/18/07 09:34 AMP
Zinc mg/ 0.003 U EPA 200.7 0.003 09/27/07 18:09 PSS
Microbiology
Fecal Coliform Ct1M00 ml 1U SMe222D 1 09/27/07 17:08 09/26/07 13:189 RKB
Total Coliform CtM00ml 23 sM 9222 B 1 09/27/07 17:19 0%/26/07 1319 RKB

FDOH Laboratory No. E84129
NELAP Accredited

Page 3 of 6

Francis |. Daniels, Laboratory Direcior
Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEVW BOUILEVARD, DL DSMAR, FL 834877

8130551844 fax813-855-2218

McKim & Creed, PA December 17, 2007

1365 Hamlet Ave. Project No: 75522

Clearwater, FL 33756- .
Revised

Laboratory Report
Project Name Manatee County Pilot Study
Parameters Units Resulis Method Detection DatefTime Date/Time  Analyst
Limit Analyzed Prep

Sample Description Total Permeate

Matrix Groundwater

SAL Sample Number 75522.01

Date/Time Collected 09/26/07 11:25

DatefTime Received 09/26/07 13:00

Radiochemistry

Gross Alpha (Incl. Uraniumy) pCift 2.5+1.4 U1 EPA 900.0 25 10/114/07 09:41 10/10/07 09:30 MIS

Radium-226 pCifl 0.3x0.6 EPA 903.1 0.1 10/22/07 14:35 10/42/07 13:30 DF

Radium-228 pCifl 0.920.5 U1 EPA RA-05 0.9 10/27/07 156:50 10/25/07 14:00 DF

Combined Uranium pCifl 0.5£0.3 U1 EPA 908.0 0.5 10/19/07 12:30 10M17/07 10:05 MJS

FDOH Laboratory No. E84129
NELAP Accredited

Page 4 of 6

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q. A. Manager




SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD, OLDSMAR, FL 348577 8138551844 fex813-855-2218

McKim & Creed, PA December 17, 2007
1365 Hamlet Ave. Project No: 756522

Clearwater, FL 33756- Revised

Laboratory Report

Project Name Manatee County Pilot Study
Footnotes
* Test results presented in this report meet all the requirements of the NELAC standards.

A statement of estimated uncertainty of test resuits is available upon request.
For methods marked with ***, alt QC criteria have been met for this method which is equivalent to a SAL ceriified method.
| - The reported value is befween the laboratory method detection limit and the laboratory practical quantitafion limit.

Q5 Analysis should be performed "immediately” in the field. Lab analysis was performed at a later time.

u Analyte was undetected. indicated concentration is methed detection limit.

U1 Analyte was not detected; indicated concentration is method detaction limit. Radiochemistry MDL is sample specific and
matrix dependent.

FDOH Laboratory No. E84128 Approved By: Francis L. Daniels, Laberatory Director
NELAP Accradited Leslie C. Boardman, Q. A. Manager
Page 5 of 6
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APPENDIX B

Mass/Flow Balance Calculations



Units
mg/L
mgd
mg/L
mgd
mg/L
mgd
mgd
mgd
mg/L
mg/L
mgd
mg/L

Units
mg/L
mgd
mg/L
mgd
mg/L
mgd
mgd
mgd
mg/L
mg/L
mgd
mg/L

MANATEE COUNTY
3 MGD RO WTP MASS/FLOW BALANCE CALCULATIONS

Hardness Chloride Sulfate TDS Alpha
Input Name Output]Input Name Output]Input Name Output]Input Name Output]Input Name Output
475 | HDNS_RAW 68 CL_RAW 305 | SULFATE_RAW 675 | TDS_RAW 24 ALPHA RAW
Q _RAW 3.60 Q _RAW 3.50 Q _RAW 3.40 Q _RAW 3.43 Q _RAW 1.54
475 | HDNS BYPASS 68 |CL BYPASS 305 | SULFATE_BYPASS 675 | TDS _BYPASS 24 |ALPHA BYPASS
Q BYPASS 0.83 Q BYPASS | 1.55 Q BYPASS 1.42 Q BYPASS 1.65 Q BYPASS 2.00
475 | HDNS FEED 68 CL_FEED 305 | SULFATE_FEED 675 | TDS FEED 24 | ALPHA FEED
Q FEED 2.78 Q FEED 1.95 Q FEED 1.98 Q FEED 1.77 Q FEED -0.46
Q PERM 2.37 Q PERM 1.65 Q PERM 1.78 Q PERM 1.55 Q PERM 1.20
Q CONC 0.40 Q CONC 0.30 Q CONC 0.20 Q CONC 0.23 Q CONC -1.66
50 HDNS PERM 33 | CL_ PERM 16 SULFATE_PERM 110 | TDS_PERM 0 ALPHA PERM
160 HDNS_DIST 50 CL_DIST 144 SULFATE_DIST 402 | TDS_DIST 15 ALPHA DIST
3.20 Q DIST 3.20 Q DIST 3.20 Q DIST 3.2 Q DIST 3.20 Q DIST
2972 | HDNS_CONC 260 | CL_CONC 2900 | SULFATE_CONC 4500| TDS_CONC 6.6 | ALPHA_CONC

Water quality projections based on anticipated ratio of Upper Floridan and Intermediate Aquifer wells.
Based on Table above, Hardness is limiting factor.

Design Flows and
Concentrations

Input Name Output

475 | HDNS_RAW
Q_RAW 3.95

475 | HDNS_BYPASS
Q_BYPASS 0.95

475 | HDNS_FEED
Q FEED 3.00
Q PERM 2.25
Q CONC 0.75
HDNS PERM 27

160 HDNS_DIST

3.20 Q DIST
HDNS_CONC ([ 1819

Concentrations in Distribution
System and Concentrate Stream

Concentrations Dist [Conc
Hardness (mg/L) 160 |1819
Chloride (mg/L) 46 164
Sulfate (mg/L) 104 | 1166
TDS (mg/L) 287 | 2337
Alpha (mg/L) 6 80




APPENDIX C

Hydraulic Modeling and Candidate Pumps



Scenario: 700 gpm UF & 150 gpm |IA Submersible
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Title: Manatee County RO Plant

manatee county ro plant 042208 no booster.wcd

05/09/08 11:13:54 /A/Bentley Systems, Inc. Haestad Methods Solution Center

Project Engineer:
WaterCAD v7.0 [07.00.061.00]
Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Scenario: 700 gpm UF & 150 gpm IA Submersible
Steady State Analysis
Reservoir Report

Label[Elevation|Zone| Inflow | Calculated
(ft) (gpm) Hydraulic Gradg
(ft)
R-1 115.00| Zone|},747.74 115.00
1A-1 -50.00] Zone| -152.91 -50.00
UF-1| -50.00|Zone|-704.72 -50.00
1A-2 -50.00| Zone| -151.04 -50.00
UF-2| -50.00|Zone|-708.10 -50.00
1A-3 -50.00| Zone| -151.27 -50.00
1A-4 -50.00| Zone| -154.25 -50.00
UF-3| -50.00|Zone|-713.79 -50.00
IA-5 -50.00| Zone| -1563.18 -50.00
1A-6 -50.00| Zone| -150.83 -50.00
1A-7 -50.00| Zone| -151.78 -50.00
1A-8 -50.00| Zone| -149.54 -50.00
UF-5| -50.00|Zone|-710.94 -50.00
UF-4| -50.00| Zone|-695.40 -50.00
Title: Manatee County RO Plant Project Engineer:

manatee county ro plant 042208 no booster.wcd WaterCAD v7.0 [07.00.061.00]
05/09/08 11:14:09 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Scenario: 700 gpm UF & 150 gpm IA Submersible
Steady State Analysis
Junction Report

Label|Elevation| Zone Type Base Flow Pattern Demand | Calculated PressurelPressure
(ft) (gpm) Calculatediydraulic Grad¢ (psi) Head
(gpm) (ft) (ft)
J-1 31.00| Zone| Demand - 0.00] Fixed 0.00 127.46| 41.73| 96.46
J-2 34.00| Zone| Demand 0.00| Fixed 0.00 124.87| 39.32] 90.87
J-3 30.00{ Zone| Demand 0.00| Fixed 0.00 119.568| 38.76| 89.58
J-4 30.00| Zone| Demand 0.00| Fixed 0.00 117.25| 37.75| 87.25
J-5 0.00| Zone| Demand 0.00| Fixed 0.00 116.88| 50.57| 116.88
J-6 29.00| Zone| Demand 0.00| Fixed 0.00 130.73| 44.01| 101.73
J-7 27.00( Zone| Demand 0.00| Fixed 0.00 135.42| 46.91| 108.42
J-8 30.00( Zone| Demand 0.00| Fixed 0.00 116.12| 37.26] 86.12
J-9 29.00| Zone| Demand 0.00| Fixed 0.00 118.66| 38.79| 89.66
J-10 0.00| Zone| Demand 0.00| Fixed 0.00 129.11| 55.86| 129.11
J-11 33.00( Zone| Demand 0.00| Fixed 0.00 132.32| 42.97| 99.32
J-12 33.00| Zone| Demand 0.00| Fixed 0.00 135.58| 44.38] 102.58
J-13 0.00| Zone| Demand 0.00| Fixed 0.00 140.78| 60.91| 140.78
J-14 25.00| Zone| Demand 0.00| Fixed 0.00 141.58| 50.44| 116.58
J-15 24.00| Zone| Demand 0.00| Fixed 0.00 145.01| 52.36]| 121.01
J-16 26.00| Zone| Demand 0.00| Fixed 0.00 1569.26| 57.66| 133.26
J-17 28.00| Zone| Demand 0.00| Fixed 0.00 161.60f 57.80| 133.60
Title: Manatee County RO Plant Project Engineer:
manatee county ro plant 042208 no booster.wcd WaterCAD v7.0 [07.00.061.00]
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Scenario: 700 gpm UF & 150 gpm IA Submersible

Steady State Analysis
Pipe Report
Label| Length Diametery Material HazenJ Check| Minor [Control Dischargdzllpstream Structuiownstream Structugressure|Headloss|Velocity
(ft) (in) Williams|Valve?| Loss |Status| (gpm) |Hydraulic Grade| Hydraulic Grade Pipe | Gradient| (ft/s)
C Coefficien (ft) (ft) Headlosg(ft/1000ft
(ft)
P-1 |1,064.00 6.0 Ductile Iro] 130.0| false 3.00| Open 153.18 127.46 124.87 2.59 243 1.74
P-2 [,115.00 16.0| Ductile Iro] 130.0]| false 1.00| Open |2,889.26 124.87 119.58 5.30 4.75| 4.61
P-3 | 400.00 16.0| Ductile Iro] 130.0| false 1.00| Open | 3,040.09 119.58 117.25 2.32 5.81| 4.85
P-4 50.00 20.0| Ductile Iro] 130.0] false 1.00| Open |3,887.27 117.25 116.88 0.37 7.50] 3.97
P-5 | 900.00 8.0 Ductile Iro] 130.0]| false 3.00|/Open | 860.47 130.73 116.88| 13.85 15.39| 5.49
P-6 | 450.00 8.0| Ductile Iro| 130.0| false 1.00| Open 710.94 135.42 130.73 4.69 10.42| 4.54
P-7 | 105.00 20.0| Ductile Iro] 130.0| false 1.00| Open |4,747.74 116.88 116.12 0.76 7.24| 4385
P-8 | 600.00 6.0| Ductile Iro| 130.0| false 1.00|Open | -151.78] . 117.25 118.66 1.40 2.34| 1.72
P9 |I,700.00 16.0| Ductile Iro] 130.0| false 2.00| Open |2,022.28 129.11 124.87 4.23 2.49| 3.23
P-10 |1,300.00 6.0 Ductile Iro] 130.0| false 4.00| Open 154.25 132.32 129.11 3.22 2471 1.75
P-11| 749.00 12.0| Ductile Iro] 130.0| false 1.00| Open |-1,868.03 129.11 135.58 6.48 8.65| 5.30
P-12 | 700.00 12.0| Ductile Iro| 130.0| false 1.00| Open |-1,716.77 135.58 140.78 5.20 7.42| 4.87
P-13| 50.00 8.0| Ductile Iro| 130.0| false 1.00| Open 708.10 141.58 140.78 0.80 15.98| 4.52
P-14 | 550.00 10.0| Ductile Iro| 130.0| false 3.00| Open |1,008.66 145.01 140.78 4.23 7.70| 4.12
P-15 |1,003.00 8.0 Ductile Iro| 130.0{ false 1.00| Open | -857.62 145.01 159.26| 14.25 14.21 5.47
P-16 |1,000.00 6.0| Ductile Iro| 130.0| false 1.00] Open 152.91 161.60 159.26 2.34 2.34| 1.74
P-17 | 200.00 20.0] Ductile Iro| 130.0| true 1.00| Open |4,747.74 116.12 115.00 1.12 5.59| 4.85
P-18 | 200.00 6.0 Ductile Iro] 130.0| false 3.00{ Open 152.91 162.20 161.60 0.60 299 1.74
P-19 1.00 10.0| Ductile Iro| 130.0| false 0.28| Open 152.91 -50.00 -50.00 0.00 1.88] 0.62
P-20 | 400.00 8.0| Ductile Iro] 130.0| false 3.00|Open | 704.72 164.02 159.26 4.76 11.91 4.50
P-21 1.00 16.0| Ductile Iro] 130.0| false 0.28| Open | 704.72 -50.00 -50.01 0.01 5.83| 1.12
P-22 | 200.00 6.0| Ductile Iro| 130.0| false 3.00] Open 151.04 145.59 145.01 0.58 292 1.71
P-23 1.00 10.0| Ductile Iro| 130.0| false 0.28|Open | -151.04 -50.00 -50.00 0.00 1.84| 0.62
P-24 | 400.00 8.0 Ductile Iro] 130.0| false 3.00| Open | -708.10 141.58 146.38 4.81 12.02| 4.52
P-25 1.00 16.0| Ductile Iro] 130.0| false 0.28 Open 708.10 -50.00 -50.01 0.01 5.88] 1.13
P-26 1.00 10.0| Ductile Iro] 130.0| false 0.28| Open 151.27 -50.00 -50.00 0.00 1.85| 0.62
P-27| 50.00 6.0| Ductile Iro| 130.0| false 3.00| Open 151.27 135.83 135.58 0.25 499 1.72
P-30 1.00 10.0{ Ductile Iro| 130.0| false 0.28| Open 154.25 -50.00 -50.00 0.00 1.92| 0.63
P-31| 200.00 6.0 Ductile Iro| 130.0| false 3.00| Open 154.25 132.93 132.32 0.61 3.04] 1.75
P-32 1.00 16.0| Ductile Iro] 130.0| false 0.28| Open | 713.79 -50.00 -50.01 0.01 597 1.14
P-33 | 300.00 8.0 Ductile Iro] 130.0| false 3.00| Open 713.79 128.77 124.87 3.90 13.01 4.56
P-34 | 212.00 6.0| Ductile Iro] 130.0| false 0.28| Open 153.18 -50.00 -50.50 0.50 2.36| 1.74
P-35 | 200.00 6.0| Ductile Iro] 130.0| false 3.00| Open 153.18 128.06 127.46 0.60 3.00] 1.74
P-36 1.00 6.0| Ductile Iro] 130.0| false 0.28| Open 150.83 -50.00 -50.01 0.01 14.97| 1.71
P-37 | 200.00 6.0 Ductile Iro| 130.0| false 3.00]| Open 150.83 120.16 119.58 0.58 2.91 1.71
P-38 1.00 6.0 Ductile Iro| 130.0| false 0.28| Open 151.78 -50.00 -50.02 0.02 16.15] 1.72
P-39 | 200.00 6.0 Ductile Iro] 130.0] false 3.00| Open 151.78 119.25 118.66 0.59 295 1.72
P-40 1.00 60.0| Ductile Iro] 130.0| false 0.28| Open 149.54 -50.00 -50.00 0.00 0.00f 0.02
P-41 | 550.00 6.0| Ductile Irof 130.0| false 3.00| Open 149.54 132.07 130.73 1.34 2441 1.70
P-42 1.00 16.0| Ductile Iro] 130.0| false 0.28(Open | 710.94 -50.00 -50.01 0.01 593 1.13
P-43 | 400.00 8.0 Ductile Iro] 130.0{ false 3.00|Open | 710.94 140.26 135.42 4.84 12.11 4.54
P-44 1.00 16.0| Ductile Iro] 130.0{ false 0.28| Open | 695.40 -50.00 -50.01 0.01 5671 1.1
P-45| 400.00 8.0| Ductile Iro] 130.0| false 3.00| Open | 695.40 121.90 117.25 4.65 11.62| 4.44
Title: Manatee County RO Plant Project Engineer:
manatee county ro plant 042208 no booster.wcd WaterCAD v7.0 [07.00.061.00]
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Scenario: 700 gpm UF & 150 gpm IA Submersible
Steady State Analysis
Pump Report

Label [Elevation|Control| Intake ischargeDischargel Pump Calculated
(ft) |Status|{Pump| Pump | (gpm) | Head | Water
Grade| Grade (ft) Power
(ft) (ft) (Hp)
PMP-1| -50.00|On -50.00 162.20( 152.91(212.20 8.19
PMP-2 | -50.00/0On -50.01| 164.02| 704.72|214.03 38.08
PMP-3 | -50.00|On -50.00| 145.59| 151.04]195.60 7.46
PMP-4 | -50.00|0On -50.01| 146.38] 708.10/196.39 35.11
PMP-5| -50.00{On -50.00| 135.83| 151.27|185.83 7.10
PMP-6 | -50.00|On -50.01| 121.90 695.40]|171.91 30.18
PMP-7 | -50.00|On -50.00] 132.93| 154.25|182.93 7.12
PMP-8| -50.00{On -50.01| 128.77| 713.79]|178.78 32.22
PMP-9 | -50.00/On -50.50| 128.06| 153.18|178.56 6.91
PMP-1( -50.00|On -50.01| 120.16| 150.83]|170.17 6.48
PMP-11 -50.00{On -50.02] 119.25] 151.78|169.26 6.49
PMP-14 -50.00|On -50.00| 132.07| 149.54]182.07 6.87
PMP-14 -50.00|On -50.01| 140.26| 710.94|190.27 34.15

Title: Manatee County RO Plant Project Engineer:
manatee county ro plant 042208 no booster.wcd WaterCAD v7.0 [07.00.061.00]
05/09/08 11:14:54 AA/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



6] GOULDS PUMPS 316

Stainless Steel

Submersible
Turbine Pumps

5"-11" Diameter
For 6" and larger wells

SPECIFICATIONS - 3450 RPM

Model | Max. | Max. | Max. | Operating |Best Efficiency| Horsepower Discharge [Minimum
PSI | TDH |Stage |Range GPM Range Range |Connections | Well Size
5CNLC | 460 | 1063 18 60 — 180 115 5-30 4" 6"
5CNHC | 450 | 1040 17 60 — 200 140 5-50 4" 6"
5TNLC | 475 | 1097 20 80 - 225 175 5-30 4" 6"
5TNHC | 460 | 1063 20 150 - 300 240 5-50 4" 6"
6CNLC 455 | 1051 13 100 - 225 160 5-40 4" 8"
6CNHC | 450 | 1040 13 150 - 300 225 10 - 50 4" 8"
7CNLC | 425 982 8 275 -430 350 10-75 4' 6" 8"
7CNHC | 405 936 8 300 - 600 450 15-100 4' 6" 8"
7TNLC | 412 952 8 300 - 650 550 10-75 4" 6" 8"
7TNHC. | 395 913 9 375 - 800 600 15-100 4", 6" 8"
9CNLC | 495 | 1144 6 400 - 875 600 30 - 150 6" 10"
9CNHC | 490 | 1132 6 550 - 1200 900 50 - 150 6" 10"
. 9TNLC 530 | 1224 7 700 - 1400 1050 40 - 150 6" 10"
f A 9TNHC | 462 | 1067 6 900 - 1700 1300 50 - 150 6" 10"
\K ) / 11CNLC | 545 1259 4 500 - 1700 1200 75-150 6", 8" 12"
B Intermediate Bowl: High B Motor Adapter: B Submersible Motor:

FEATURES

H Discharge Adapter:
Several discharge sizes
available with NPT or Flanged
designin 316 SS.

B Discharge Bearing: Extra
long sealed top bronze
bearing insures positive shaft
alignment and stabilization
for extended life. Standard
bronze bearings are of a

- superior quality Bismuth alloy
~ to ensure tensile strength,

yield strength, and percent-
age elongation results.

efficiency design in cast 316
stainless steel.

B Impellers: Designed for
maximum efficiency with
wide range hydraulic
coverage.

B Thrust Washer: Designed
for extra margin of safety
against possible momentary
upthrust occurring at start-
up.

H Intermediate Bowl
Bearings: Reliable long life
Bismuth bronze bearing is
standard. Optional rubber or
other materials available.

B Taper Locks: Accurately
machined in 316SS to insure
positive locking of impeller to
pump shaft.

M Suction Inlet:
Contoured for smooth flow
entrance. Protected by an
oversized 304 stainless steel
strainer to prevent entrance
of damaging solids.

Cast 316 stainless steel for
corrosion resistance, in-
creased strength and positive
motor alignment. Permits
easy access to pump/motor
coupling.

B Pump to Motor
Coupling: Large stainless
steel coupling accurately
matched for perfect align-
ment, balance and power
transmission.

B Pump Shaft: 316
stainless steel provides
strength and excellent
corrosion resistance. Ground
and polished for smooth
bearing surface.

B Powered for Continu-
ous Operation: All ratings
are within the working limits
of the motor manufacturer.
Pump can be operated
continuously without fear

of damage to the motor.

* 316 stainless steel
corrosion resistant
construction

* 316 stainless steel
splined shaft

* Hermetically sealed
windings

* Anti-track self-healing
resin system

* Water lubrication

* Kingsbury type thrust
bearing

* Pressure equalizing
diaphragm

* Sand fighter slinger

¢ UL 778 recognized.

Goulds Pumps

@ ITT Industries




Model 5CNHC 316 Stainless Steel Pump

Single Stage Performance Curve
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CAPACITY

Characteristics based upon pumping clear non-aerated water.
Rating point only is guaranteed. Column and other losses not included.

SPECIFICATIONS

* RPM: 3450, 60 Hz

* Max. O.D. with Cable Guard: 5.64"

* Minimum Well Size: 6"

¢ Available Discharge Size: 4"

¢ Available Motor Size: 6"

* Bowl Connection: Bolted

* Impeller: Enclosed Type

* Bearing Material: Bronze, other materials available.
* Thrust Constant (K): 1.2 lbs./ft.

» Specific Speed: 2140

e Maximum Shutoff Head: 450 PSI/ 1040 Feet
* Maximum Number of Stages: 17

o Efficiency Correction: 1 Stage deduct 4.0
2 Stages deduct 3.0
3 Stages deduct 1.5

Curves reflect typical performance, refer to factory for certification.

4" NPT DISCHARGE
CONNECTION

544"
Effective
diameter
with cable
guard

[<—5%¢"
(6" MTR.)

N



Model 7ZTNHC 316 Stainless Steel Pump

Single Stage Performance Curve
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CAPACITY

Characteristics based upon pumping clear non-aerated water.
Rating point only is guaranteed. Column and other losses not included.

4" OR 6" NPT DISCHARGE
SPECIFICATIONS CONNECTION

 RPM: 3450, 60 Hz T
e Max. 0.D. with Cable Guard: 7.50"
¢ Minimum Well Size: 8"
« Available Discharge Size: 4' & 6" Effec{i‘v/i
e Available Motor Size: 6", 8" diameter
« Bowl Connection: Bolted WE. W'thgcjab,'g
« impelier: Enclosed Type
« Bearing Material: Bronze, other materials available.
* Thrust Constant (K): 4.56 lbs./ft.
» Specific Speed: 3619
* Maximum Shutoff Head: 395 PSI/ 913 Feet Y
* Maximum Number of Stages: 9
« Efficiency Correction: 1 Stage deduct 3.0
2 Stages deduct 2.0 < 57%¢’
3 Stages deduct 1.0 iM;T/)
(8 MTR)

Curves reflect typical performance, refer to factory for certification.
12

P

(
.




MATERIALS OF CONSTRUCTION (prawing 1)

Item Nomenclature Material Specifications
1 Column Pipe By Others
2 Discharge Adapter 316 SS A744 CF8M
3 Discharge Bearing Bronze B584 C90300
4 Intermediate Bowl 316 SS A744 CF8M
5 Impeller 316 SS A744 CF8M
6 Thrust Washer DPE Polyethylene
7 Intermediate Bowl Bearing Bronze B584 C90300
8 Taper Lock 316 SS A276 531600
9 Pump Shaft 316 SS A276 $31600
10 Suction Inlet Screen 304 SS A240 S30400
11 Motor Adapter 316 SS A744 CF8M
12 Coupling 316 SS A276 531600
13 Motor Adapter Bearing Bronze B584 C90300
14 Bolts 316 SS A276 S31600
15 Cable Guard 304 SS A240 530400
Other bearing materials available upon request. Contact factory.
5'-11" COMPONENTS (prawing 2)
WA g - _ e Disc First | Additional
Model [NEMA (iﬁ) (ig ) (E'C‘I ) (iE ) (iﬁ ) Size - NPT| STG STG .
. ) ) ) ) ) (in.) |Wt.-lbs.| Wt. -Ibs.
5CN 6 10.6 4.6 3.1 18.3 5.6 4" 62 16
5TN 6 10.6 4.8 31 18.4 5.6 4" 62 16
6CN 6 10.6 5.1 3.8 19.4 6.3 4" 69 21
2EN 6 12.9 6.4 3.6 22.9 7.5 4", 6" 94 35
8 14.6 6.4 3.6 24.6 7.5 4", 6" 102 35
TN 6 12.9 7.1 3.6 23.6 7.5 4", 6" 98 39
8 14.6 7.1 3.6 25.3 7.5 4" 6" 106 39
6 14.0 8.0 4.5 26.5 9.5 6" 208 68
9CN 8 16.3 8.0 4.5 28.8 9.5 6" 216 68
10 16.3 8.0 4.5 28.8 9.5 6" 216 68
6 14.0 9.0 4.5 27.5 9.5 6" 214 74
9TN 8 16.3 9.0 4.5 29.8 9.5 6" 222 74
10 16.3 9.0 4.5 29.8 9.5 6" 222 74
11CN 8 13.3 9.8 5.1 28.2 11.5 6", 8" 356 125
10 13.3 9.8 5.1 28.2 | 11.5 6", 8" 356 125

18
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APPENDIX D

Design Data



MANATEE COUNTY ERIE ROAD RO WATER TREATMENT PLANT

DESIGN DATA
DESIGN FLOW
Influent MGD
Total from wells 3.95
To RO Units 3.00
To Bypass 0.95

Permeate & Bypass MGD

Total Permeate 2.25
Filtered Bypass 0.95
Total Blended Water 3.20
Total Reject 0.75

MULTI-MEDIA FILTERS

Quantity 6 (5 in operation, 1 standby)
Hydraulic Loading, each filter 549 gpm

Hydraulic Loading, 5 filters 2,743 gpm

Diameter, each filter 12 feet

Surface Area, each filter 113 feet?

Surface Area, 5 filters 565 feet?

Filters’ Design Hydraulic Loading 4.86 gpm/ft?

Filter Bed Composition

Anthracite Depth 10-inches
Filter Sand Depth 20-inches
Gravel Depth 10-inches
Total Depth 40-inches

Air Flow Required for Air/Water

Wash sequence, each filter: 339 scfm
Air/Water Wash Pneumatic
Loading, each filter: 3 scfm/ft?

D-1



Filter Backwash & Rinse to Waste Flows

Event Flowrate | Time Volume Total Volume to
(gpm) (min) (Gal) Backwash Tank (Gal)

Backwash Ramp-up 300 0.5 150 150

Backwash Ramp-up 600 0.5 300 450

Backwash Ramp-up 900 0.5 450 900

Backwash 1,400 8.0 11,200 12,100
Backwash Ramp-down 900 0.5 450 12,550
Backwash Ramp-down 600 0.5 300 12,850
Backwash Ramp-down 300 0.5 150 13,000
Backwash Ramp-down 150 0.5 75 13,075
Rinse to Waste Ramp-up 150 1.0 150 13,225
Rinse to Waste 200 20.0 4,000 17,225
Rinse to Waste Ramp-down 150 15 225 17,450
Rinse to Waste Ramp-down 100 1.5 150 17,600

C. CARTRIDGE FILTER VESSELS

Quantity 3

Hydraulic Loading, each vessel 1.0 mgd (694 gpm)

Design Feed Pressure 30 psi

Feedwater pH 5.9-6.1

Max. Clean Element Headloss 1 psi

Max. Fouled Element Headloss 10 psi

Cartridge Filter Material Continuously Wound Polypropylene
Typical Cartridge Filter Dimensions 30” length x 1”7 1.D. x 2 7/16” O.D.
Cartridge Filter Vessel Material 304 SS

Cartridge Filter Vessel Pressure Rating 150 psig @ 100°F per ASME Boiler and
Pressure Vessel Code, Section VIII,
Division 1

D. HIGH PRESSURE FEEDWATER PUMPS

Quantity 3

Design Capacity, each 700 gpm
Design TDH 280 feet
Total Capacity (3 pumps) 2,100 gpm



Pump Efficiency
Motor Efficiency
Horsepower, each
Motor Drive
Fabrication Material
Type of Pump

80%

95%

75hp

VFD

316L SS

Vertical Turbine Can Pump

REVERSE OSMOSIS MEMBRANE TREATMENT SYSTEM

Design Flow
Number of Skids

Feed Rate, each skid
Reject Flow, each skid
Permeate Flow, each skid
Feed Rate, 3 skids

Reject Flow, 3 skids
Permeate Flow, 3 skids
Design Recovery Rate
Maximum Feed Pressure
Type of Membrane

Vessel Material

Design Vessel Pressure Rating
Number of Vessels, per skid
Typical Vessel Array

Number of Elements per Vessel
Number of Elements per Skid
Total Element Area per Skid
Average Flux

Membrane Replacement Rate
Membrane Design Life
Design Flux Decline

D-3

3

1.0 mgd

0.25 mgd

0.75 mgd

3.0 mgd

0.75 mgd

2.25 mgd

75%

150 psi (347 Feet TDH)
Thin Film Composite for low pressure
water softening
Fiberglass

300 psi

21
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126

50,400 square feet
14.87 gfd

20% per year

3 years

7% per year



HIGH SERVICE DISTRIBUTION SYSTEM PUMPS

Number of Pumps

Large Pumps
Number of Pumps

Capacity, each pump
Capacity, 2 pumps

Total Dynamic Head
Pump Efficiency

Motor Efficiency
Horsepower, each pump
Type of drive

Small Pumps
Number of Pumps

Capacity, each pump
Capacity, 2 pumps

Total Dynamic Head
Pump Efficiency

Motor Efficiency
Horsepower, each pump

Type

WASTE BACKWASH STORAGE TANK (SIZED TO HOLD

BACKWASHES)

Dimensions
Total Volume

4 (2 large and 2 small)

2

2,250 gpm
4,500 gpm
185 feet
80%

95%

150

1 Pump VFD; 2nd Pump Constant Speed

2

1,125 gpm
2,250 gpm

185 feet

80%

95%

75

Constant Speed

25 Lx25 Wx9 SWD
42,075 gallons

Waste Backwash Storage Tank Pumps

Number of pumps

Type

Capacity, each pump
Total Dynamic Head
Pump Efficiency

Motor Efficiency
Horsepower, each pump
Type of speed

2
Submersible
200 gpm

100 feet
70%

95%

15

Single
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CHEMICAL FEED DESIGN DATA

DESIGN FLOW

Influent MGD
Total from wells 3.95
To RO Units 3.00
To Bypass 0.95
Permeate & Bypass MGD
Total Permeate 2.25
Filtered Bypass 0.95

Total Blended Water 3.20
Total Reject 0.75
SODIUM HYPOCHLORITE FEED SYSTEMS

Potable Water Disinfection

Water Flow

Chlorine Feed Concentration

Sodium Hypochlorite Concentration

Weight of Chlorine in Sodium Hypochlorite Solution
Chlorine Demand

Sodium Hypochlorite Demand

Feed Upstream of Multi-Media Filters

Water Flow 3.95 mgd
Chlorine Feed Concentration 6 mg/l
Chlorine Demand 198 Ibs/day
Sodium Hypochlorite Demand 198 gpd
Both Sodium Hypochlorite Demands 465 gpd

D-5

3.2mgd

10 mg/1
12.5%

1 Ib/gal
267 lbs/day
267 gpd



Sodium Hypochlorite Bulk Storage Tanks

Number of tanks 2

Dimensions, each tank 10’-0” Dia. x 12’-0” SWD
Overall height 13-5”

Nominal Volume, each tank 7,000 gallons

Volume, 2 tanks 14,000 gallons

Number of days of storage provided at

Design Capacity 30 days

Chemical Feed Pumps for Potable Water Disinfection

Potable Water Pre-storage Sodium Hypochlorite Feed Pumps

Number of pumps 3 (2 in operation, 1 on standby)
Maximum water flow disinfected by
one pump 1.6 mgd
Max. Chlorine concentration 10 mg/L
Max. Chlorine demand, one pump 132 Ibs/day
132 gals/day (5.5 gph)
Max. Capacity, each pump 5.5 gph (132 gpd)
Max. Capacity, 2 pumps 11.0 gph (264 gpd)
Max. Pressure 150 psi

Post-Storage Pumps

Peak Potable Water Demand =2 x ADF =2 x 3.2 mgd = 6.4 mgd

Number of pumps 4 (3 in operation, 1 on standby)
Maximum water flow disinfected by
one pump 213 mgd
Max. chlorine concentration 10 mg/1
Max. chlorine demand, one pump 178 1bs/day
178 gals/day (7.4 gph)
Max. capacity, each pump 7.4 gph (178 gals/day)
Max. capacity, 3 pumps 22.2 gph (534 gals/day)
Max. pressure 150 psi

D-6



Chemical Feed Pumps Upstream of Multi-Media Filters

Max. Chlorine Demand

Number of pumps

Maximum Capacity, each pump
Maximum Capacity, 2 pumps
Maximum pressure

AQUA AMMONIA FEED SYSTEM

Average Daily Potable Water Flow
Ammonia Feed Concentration

Aqua Ammonia Solution Concentration
Weight of Ammonia in Solution
Ammonia Demand

19% Aqua Ammonia Solution Demand

Aqua Ammonia Bulk Storage Tanks

Number of tanks
Dimensions, each tank
Overall Height

Nominal Volume, each tank
Total Volume, 2 tanks

Days of Storage Provided at Design Capacity

198 Ibs/day

198 gals/day (8.25 gph)

3 (2 in operation, 1 on standby)
4.13gph (99 gpd)

8.25 gph (198 gpd)

150 psi

3.2mgd

2.22 mg/l

19%

1.21 Ibs/gal

59.2 Ibs/day

48.9 gpd (2.04 gph)

2

4’-0” Dia. x 7’-10” SWD
10'-0” H

736 gal

1,472 gal

30 days

Chemical Feed Pumps for Potable Water Disinfection

Potable Water Pre-Storage Aqua Ammonia Feed Pumps

Number of pumps

Max. Potable Water Flow disinfected
by one pump

Max. Aqua Ammonia Concentration

Max. Aqua Ammonia Demand (one pump)

Max. Capacity, each Pump
Max. Capacity, 2 Pumps
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3 (2 in operation, 1 on standby)

1.6 mgd

2.22 mg/l

29.6 Ibs/day

24.5 gpd (1.02 gph)
1.02 gph (24.5 gpd)
2.04 gph (49.0 gpd)



Max. Pressure

150 psi

Potable Water Post-Storage Aqua Ammonia Feed Pumps

Number of pumps
Average Daily Potable Water Flow

4 (3 in operation, 1 on standby)

3.2mgd

Peak Potable Water Demand =2 x ADF =2 x 3.2 mgd = 6.4 mgd

Max. Water Flow Disinfected
by One Chemical Pump
Max. Aqua Ammonia Concentration

Max. Aqua Ammonia Feed Rate (one pump)

Max. Capacity, each Pump
Max. Capacity, 3 Pumps
Max. Pressure

FERRIC CHLORIDE FEED SYSTEM

Design Flow

Raw Water Flow

Ferric Chloride Concentration

Ferric Chloride Solution Concentration
Weight of Ferric Chloride in 40% Solution
Ferric Chloride Demand

40% Ferric Chloride Solution Demand

Ferric Chloride Bulk Storage Tanks

Quantity

Type

Volume each

Total Volume

Days of Storage Provided at Design Flow
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213 mgd

2.22 mg/l

39.4 Ibs/day

32.6 gpd (1.36 gph)
1.4 gph (33.6 gpd)
4.2 gph (100.8) gpd)
150 psi

3.95 mgd

2mg/l

40%

4.74 1bs/gal

65.9 Ibs/day

13.9 gpd (0.58 gpm)

2

Tote

225 gallons
450 gallons
30+ days



Chemical Feed Pumps

Number of Pumps
Maximum Raw Water Flow Receiving

3 (2 in operation, 1 on standby)

Ferric chloride from One Chemical Feed Pump 1.98 mgd

Maximum Ferric chloride Concentration
Maximum Ferric Chloride Demand
(One Pump)

Maximum Capacity, Each Pump
Maximum Capacity, 2 Pumps
Maximum Pressure

ANTISCALANT FEED SYSTEM

Water Flow

Antiscalant Concentration
Specific Weight of Antiscalant
Antiscalant Demand
Antiscalant Solution Demand

Bulk Storage Tanks

Quantity

Type

Volume, each

Total Volume

Days of Storage Provided at Design Flow

Chemical Feed Pumps

Number of Pumps

Maximum Filtered Water Flow

Receiving Antiscalant from One Feed Pump
Maximum Antiscalant Concentration
Maximum Antiscalant Demand, One Pump

Maximum Capacity, Each Pump
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2.0 mg/1

33.0 Ibs/day

6.96 gpd

(0.29 gph)

0.3 gph (7.2 gpd)
0.6 gph (14.4 gpd)
150 psi

3.0 mgd

2.25 mg/l

8.34 lbs/gal

56.3 Ibs/day

6.75 gpd (0.28 gph)

2

Tote

200 gallons
400 gallons
~60 days

3 (2 in operation, 1 on standby)

1.5 mgd

4.0 mg/L

50.0 Ibs/day

6.0 gpd (0.25 gph)
0.25 gph (6 gpd)



Maximum Capacity, 2 Pumps
Maximum Pressure

SULFURIC ACID FEED SYSTEM

Water Flow

Sulfuric Acid Concentration
Specific Weight of Concentrated
Sulfuric Acid in 93% Solution
Sulfuric Acid Demand

Sulfuric Acid Solution Demand

Sulfuric Acid Bulk Storage Tanks

Quantity

Material

Dimensions, each Tank

Nominal Storage Capacity, each Tank
Total Storage Capacity, 2 Tanks

Days of Storage Provided at Design Flow

Chemical Feed Pumps for pH Adjustment

Number of Pumps

Maximum Water Flow for pH Adjustment
by One Pump

Maximum Sulfuric Acid Concentration

Maximum Sulfuric Acid Demand (One Pump)

Maximum Capacity, Each Pump
Maximum Capacity, 2 Pumps
Maximum Pressure

SODIUM BISULFITE FEED SYSTEM

Water Flow

Sodium Bisulfite Concentration

Sodium Bisulfite Solution Concentration
Weight of Sodium Bisulfite in 38% Solution

D-10

0.50 gph (12 gpd)
150 psi

3.0 mgd
94 mg/l

14.19 Ibs/gal
2,352 Ibs/day
166 gpd (6.92 gph)

2

Steel

8’-0” Dia. x 7-6” SWD
2,800 gallons

5,600 gallons

~34 days

3 (2 in operation, 1 on standby)

1.5 mgd
94 mg/1

82.9 gpd (3.45 gph)
3.7 gph (88.8 gpd)
7.4 gph (177.6 gpd)
150 psi

3.0 mgd

6 mg/l

38%

4.12 Ibs/gal



Sodium Bisulfite Demand
38% Sodium Bisulfite Solution Demand

Bulk Storage Tanks

Quantity

Dimensions, each tank

Nominal Storage Capacity, each tank
Total Storage Capacity, 2 tanks

Days of Storage Provided at Design Flow

Chemical Feed Pumps for Chlorine Removal

Number of Pumps

Maximum Filtered Water Flow Receiving
Sodium Bisulfite from One Chemical Feed
Pump

Maximum Sodium Bisulfite Concentration

Maximum Sodium Bisulfite Demand (One Pump)

Maximum Capacity, Each Pump
Maximum Capacity, 2 Pumps
Maximum Pressure

SODIUM HYDROXIDE FEED SYSTEM

Water Flow

Sodium Hydroxide Concentration

Sodium Hydroxide Solution Concentration
Weight of Sodium Hydroxide in 50% Solution
Sodium Hydroxide Demand

50% Sodium Hydroxide Solution Demand
Bulk Storage Tanks

Quantity

Dimensions, each Tank

Nominal Storage Capacity, each Tank
Total Storage Capacity, 2 Tanks

Days of Storage Provided at Design Flow
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150 Ibs/day
36.4 gpd (1.52 gph)

2

4’-0” Dia. x 6’-0” SWD

564 gallons
1,128 gallons
30 days

3 (2 in operation, 1 on standby)

1.5mgd

6 mg/l

75 lbs/day

18.2 gpd (0.76 gph)
0.83 gph (19.9 gpd)
1.66 gph (39.8 gpd)
150 psi

3.2mgd

50 mg/1

50%

6.38 lbs/gal

1,334 1bs/day

209 gpd (8.71 gph)

2

7’-0” Dia. x 11’-0” SWD

3,167 gallons
6,334 gallons
30 days



Chemical Feed Pumps for pH Adjustments

Number of Pumps

Maximum Potable Water Flow Receiving
Sodium Hydroxide from One Chemical

Feed Pump

Maximum Sodium Hydroxide Concentration
Maximum Sodium Hydroxide Demand

(One Pump)

Maximum Capacity, Each Pump
Maximum Capacity, 2 Pumps
Maximum Pressure

POLYPHOSPHATE FEED SYSTEM

Water Flow

Polyphosphate Concentration
Polyphosphate Solution Concentration
Weight of Polyphosphate in 36% Solution
Polyphosphate Demand

36% Polyphosphate Solution Demand

Bulk Storage Tanks

Quantity

Dimensions, each Tank

Nominal Storage Capacity, each Tank
Total Storage Capacity, 2 Tanks

Days of Storage Provided at Design Flow

Chemical Feed Pumps for Polyphosphate

Number of Pumps

Maximum Potable Water Flow Receiving
Polyphosphate from One Chemical

Feed Pump

Maximum Polyphosphate Concentration
Maximum Polyphosphate Demand
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3 (2 in operation, 1 on standby)

1.6 mgd
50 mg/1

667 lbs/day

104.5 gpd (4.35 gph)
4.35 gph (105 gpd)
8.7 gph (209 gpd)
150 psi

3.2mgd

7.5 mg/l

36%

11.1 Ibs/gal

200 Ibs/day

18.0 gpd (0.75 gph)

2

4’-0” Dia. x 6’-0” SWD
550 gallons

1,100 gallons

30 days

3 (2 in operation, 1 on standby)

1.6 mgd
7.5 mg/l



(One Pump)

Maximum Capacity, Each Pump
Maximum Capacity, 2 Pumps
Maximum Pressure

FLUORIDE FEED SYSTEM

Water Flow

Fluoride Concentration

Fluoride Solution Concentration
Weight of Fluoride in 25% Solution
Fluoride Demand

25% Fluoride Solution Demand

Bulk Storage Tanks

Quantity

Dimensions, each Tank

Nominal Storage Capacity, each Tank
Total Storage Capacity, 2 Tanks

Days of Storage Provided at Design Flow

Chemical Feed Pumps for Fluoride

Number of Pumps

Maximum Potable Water Flow Receiving
Fluoride from One Chemical

Feed Pump

Maximum Fluoride Concentration
Maximum Fluoride Demand

(One Pump)

Maximum Capacity, Each Pump

Maximum Capacity, 2 Pumps
Maximum Pressure
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100 Ibs/day

9 gpd (0.375 gph)
0.375 gph (9 gpd)
0.75 gph (18 gpd)
150 psi

3.2mgd

1.0 mg/1

25%

10.43 Ibs/gal

27 lbs/day

2.6 gpd (0.11 gph)

2

100 gal. Tote
100 gallons
200 gallons
30+ days

3 (2 in operation, 1 on standby)

1.6 mgd
1 mg/l

27 lIbs/day

2.6 gpd (0.11 gph)
0.15 gph (3.6 gpd)
0.30 gph (7.2 gpd)
150 psi
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	Supporting Beds: Each filter will be provided with a 10" sup



