Ultrafiltration Lowers DBPs for Palatka, FL
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Background

Located 50 miles northwest of Daytona Beach, Florida, the eleven thousand residents of

the City of Palatka derive their potable water supply from groundwater. By 2003, the City was
experiencing high trihalomethanes (THMs) in the distribution system and commenced studies

aimed at finding a solution.

The City’s R.C. Willis Water Treatment Plant had provided up to 4.2 mgd from eight on-site wells.
Before filtration, the well water was treated with Aqua-mag, aerated and further treated with
fluoride, chlorine and sodium hydroxide. Preliminary studies of treatment alternatives for DBP

reduction were performed and coagulation / ultrafiltration was selected along with other

process improvements including improved hydrogen sulfide removal and a secondary
membrane filtration system for spent backwash recovery.
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Pilot Studies

GE/lonics - 2005/2006
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8” X-Flow UF element, polyethersulfone

Flow rate = 21 gpm, Reverse flow backwash @ 50 minutes
Flux Rate = 43 gfd, Feed Water Recovery = 93%

Use 2 ppm Al+3

Recommendations

Remove H2S prior to filtration

TOC removal = 33.3% with pH = 6.0 and Al+3 dosage at 2 ppm
With RF @ 50 minutes and daily CEBs, system recovery = 94%
Flux Rate = 43 gfd

Layne Christensen - 2007/2008
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Norit inside-out flow path, pore size = 0.025 p
Flow rate = 32 gpm, Flux rate = 53 gfd
Reverse flow backwash @ 50 minutes
Backwash flow rate = 88 gpm, Backwash flux rate = 147 gfd
Coagulants:
Alum: 4-6 mg/L as Al+3, stable performance, TMP < 10 psi

¢ Improved

Raw Water Quality

Project Goals and Features
¢ THM & HAAs5 reduction

¢ Efficient water resource usage with backwash
recovery providing 99% net water production

¢ Improve WTP and well supply SCADA system

reduction of hydrogen sulfide

MF/UF Design Parameters

Parameter Value
i Parameter Primary System Backwash Recovery
Hydrogen Sulfide, mg/L 47+15 System
Carbon Dioxide, mglL 24+10
Flow Rate Initial = 2,800 gpm 300 to 400 gpm
Alkalinity, mg/L 114£15 Future = 4,200 gpm
pH 76402
Total Iron, mglL 0.02£0.02 System Recovery 2 4% = Bot
Dissolved Iron, mg/L 001+ Flux @ 20°C 45 gpfd 45 gpfd
Manganese, mg/L 0.03+0.02
“Apparent Color, mglL 12: CIP Frequency =30 days >30days
Total Organic Carbon, mglL 19+
Dissolved Organic Carbom, mglL Tas Backwash/Reverse Flow 2 50 minutes Treat spent backwash within
60% of primary backwash
THMFP, pglt 120 - 190 frequency time
HAASFP , g/l 22-61

New Water Supply Schematic

Hydrochlori
Acid

Treatment Process
The treatment process includes:
* Packed-tower aeration

New Water Treatment Plant

* Coagulation/flocculation

ACH (Aluminum Chlorohydrate): 6-12 mg/L, good TOC removal, higher TMP
Ferric Chloride: 4 mg/L, good TOC removal, low TMP, soluble iron in
permeate because of pH reduction for H2S stripping

B Recommendations

» Primary UF system: 50 gfd with 50-minute service

cycles

Results

Average TOC reduction + 40%
DBPs within limits, system in compliance
Typical alum dosage 2 ppm
Total WTP recovery > 98%
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HAA Limit = 60 ug/L
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Backwash recovery UF system: 35 gfd with 50-minute service cycles

Begin with Alum dosage at 4 mg/L as Al+3
Use Norit XIGA® membranes for primary system
Use Norit Aquaflex® membranes for backwash recovery

« City of Palatka, Florida

* WPC - general contractor

Woody Boynton, P.E., City Manager
Melvin Register, Water Plant Manager

« Layne Christensen — membrane system supplier s
« Norit - membrane manufacturer
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