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Captivated By Membranes
SEDA 2014 Spring Symposium, Captiva Island, Florida

By: David Laliberte, Hazen and Sawyer, P.C.
on their facilities with the focus on maintenance and operation. These
This year, SEDA’s Spring Symposium was held at South Seas Plantation
presentation were well linked into presentations on Sanitary Inspection, O&M
in Captiva Island, Florida, on June 8th - 11th, 2014. The program “Captivated
Program Development and Instrumentation Calibration. The day concluded
by Membranes”, was highlighted by presentations, hands-on training, a plant
with our Annual Membership meeting and networking event.
tour, 25 exhibitors and social events, and exposed attendees to a full range
Day two started off fast and early with a plant tour and hands-on sessions.
of subjects with everyday applications in the membrane field. The event had
The plant tour was highlighted by a tour of Island Water Treatment Facility
over 150 participants from all aspects of the membrane world in attendance,
and Hand-On training featuring Safety, Valves and Membrane Element and
including operators, utility managers, contractors, equipment vendors and
Profiling. The afternoon sessions expanded the membrane treatment world
engineers. Participants had time to network while learning and earning
on presentations on UF/MF and MBR. The day wrapped up with the SEDA
Continuing Education Units (CEU’s) or Professional Development Hours.
Operator Challenge. The Operator Challenge use the State of Art electronic
The symposium was kicked-off Sunday night with a steel drum Island
wheel format. The four teams of operators solved numerous puzzles to win
party at King’s Point on the north end of the island. The networking event was
great prizes. All of the teams and their contestants walked way many prizes
greeted with great weather, which provided a perfect venue for great food and
including a copy of the volume I MOC text book.
island beverages. The two hour event allowed everyone to play corn hole and
The final day topics centered on presentations discussing Membrane
croquet. The kids were entertained with a scavenger hunt and were rewarded
Cleaning, Replacement and Pilot Testing before replacement.
with ice cream from Scoops.
Based on the feedback we received from attendees the conference was
Technical sessions started on Monday, June 9th with technical sessions on
a great success. We would like to thank all who attended as well as those
Membrane Overview and Regulations. The presentation topic included talks
who made it possible, including speakers, exhibitors, sponsors, TEAM and all
related on Indirect Potable Reuse, Stage 2 DBP’s Regulations, Ground Water
others who assisted with the planning and implementation of this event.
Rule and Round Table Regulations.
Our 2015 Spring Symposium is scheduled for June 14th – 17th, at the
The afternoon jumped into topics discussing Facility Operation and
Maintenance (O&M). The 2013 Plant of the Year Awardees gave presentations
Hutchinson Island Resort, Stuart Florida. We hope to see you there!

In Memory of James “Alan” Clark
It is with deep regret and
sadness that we inform you
of the passing of a long time
SEDA member, and fellow
operator,
James
“Alan”
Clark. Alan, as he liked to be
referred to was an employee
at the City of Pompano
Beach for 29 years, serving
as the Utilities Treatment
Plant Supervisor. Alan was a
dedicated employee and faithful friend to those who knew him. His peers and
supervisors at the City of Pompano Beach will miss him greatly as will many
others who knew him. Tony Fogel, current SEDA Board member, recalls Alan
being one of the very first people he worked with at Pompano Beach when
he became an operator trainee 26 years ago. Tony said “He was one of the
kindest, gentlest, most easy going people on the planet.” Pompano Beach has
been a longtime supporter of SEDA and gracious host of the SEDA Membrane
Operator Certification (MOC) School. Tony mentioned of his moderating at

MOC in early October “Makes my going there this week and not seeing him
hard to imagine…”
Before passing, Alan wanted to make sure to get this message out to as
many people as he could and so we felt if fitting to include his message here
for our readers in hopes that you will take Alan’s advice and pass it on. Alan’s
message was: Do not skip or postpone your prostate exams. Prostate cancer
is treatable if caught early.
The City of Pompano Beach also wants to pass this message on to SEDA
members and as many people as possible: Make sure that your beneficiaries
are kept updated. Alan’s parents, his beneficiaries, were not living at the time
of Alan’s death and the City does not know if Alan has any other family.
In honor of Alan and in lieu of flowers, the City of Pompano Beach has
suggested that donations be made to a charity of your choice in Alan’s name.
• www.stroke.org
• www.secure2.convio.net
• www.strokeassociation.org
• www.standup2cancer.org
• www.cancer.org/donate
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Message From The President

Dear SEDA Members,

Hello! I hope you are doing well and enjoying your summer. By the
time this newsletter reaches your mailbox, summer maybe
drawing to a close for you. I don’t understand it, but it seems like the older
my children get, the faster summer goes for me. Summer
is moving fast for your SEDA Board too. We kicked off the summer with
the annual Spring Symposium at the South Seas Resort in
Captiva, Florida. It was great to see many of you there and based on the
evaluations we received back from the attendees the event
was informative, enjoyable, and successful! From your feedback we
did learn about the importance of coffee during breaks, and
you can be assured that there will be coffee at the breaks at the 2015
Spring Symposium, June 14th-17th at the Hutchinson Island
Marriott Beach Resort and Marina!
Ballots for the annual election for the open SEDA Board of Directors seats
were received in late May and announced in Captiva.
Thank you for taking the time to vote electronically. Your new Board
members are Rick Chamness of the City of Boca Raton, Jason
Bailey of Avista Technologies, Ron Castle of Harn RO Systems. Tony
Fogel was re-elected to the Board as a Division 1 member
and David Laliberte of Hazen & Sawyer was appointed to the open At-Larg
e board position. I have the privilege of serving as your
SEDA President again this year. Serving along side of me on the SEDA
Executive Committee for the 2014-2015 term is Jarrett
Kinslow as Vice President, Lance Littrell as Treasurer, and Jason Bailey
as Secretary. Incumbent Board members are Miguel Arroyo
of the City of Fort Lauderdale, Paul Jacobs of Jacobs Air and Water System
s, and Mo Malki of American Water Chemicals. Each of
these Board members hold a Committee Chair position which you will
find listed within this newsletter and on the SEDA website
(www.southeastdesalting.com). If you would like to become more involve
d in SEDA than you currently are, please feel free to
contact the Committee Chair for the committee that interests you.
Also announced at the Spring Symposium in Captiva and listed within
this newsletter, and on the SEDA website are the 2014
SEDA award winners. The Awards Committee received an encouraging
number of award applications for Plant of the Year and
Operator of the Year. Thank you to everyone who submitted an applica
tion or made a recommendation. The SEDA award winners
for Plant of the Year and Operator of the Year will be recommended
to AMTA as award applicants on the National level and
announced at the AMTA/AWWA 2015 Annual Membrane Technology
Conference & Exposition in Orlando, March 2-5. SEDA will
be hosting a Pre-Conference workshop for Utility Managers at this event.
Be sure to visit the SEDA website for more information
and to register.
Be sure to check the SEDA website regularly (www.southeastdesalting.com
) for upcoming event
dates and information. Make sure we have your current email address so
that you don’t miss important
and informative information distributed through eblasts. Email and other
contact information can
be updated by contacting the SEDA Administrator at registration@s
outheastdesalting.com or
(772)781-7698.

Amanda Barnes
SEDA President

RMA

GeoLogic Consultants, Inc.

Providing expertise, experience, and quality, timely, cost-effective services
ï Wellfield Design and Development
ï Reverse Osmosis Water Supply
ï Wastewater Disposal
ï Deep Well Injection Services
ï Water Use Permitting
ï Aquifer Storage and Recovery
ï Impact Modeling
ï Watershed and Wellfield Protection Studies
ï Wellfield Rehabilitations
ï Regulatory Compliance
www.rma-geologic.com
12771 World Plaza Lane, Building 87, Suite 1
Tel: (239) 415-1818

info@rma-geologic.com
Ft. Myers, FL 33907
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Awards Article Information
By: Paul Jacobs, Jacobs Air Water Systems

SEDA is honored to have had such high quality applications
submitted for the Plant of the Year and Operator of the Year Awards.
Although our association is proud to have such worthy applicants,
it made the selection of the Award Winners very challenging. The
awards were presented at the Awards Luncheon at the SEDA Spring
Symposium, which was held at the South Seas Island Resort, Captiva,
Florida from June 8-11, 2014.
The 2013/14 Plant of the Year > 5 MGD was presented to the James
E. Anderson (JEA) Reverse Osmosis Water Treatment Plant, and the
Plant of the Year < 5 MGD was presented to the City of Oldsmar
Reverse Osmosis Water Treatment Plant in recognition of their
outstanding plant operations & maintenance and exemplary membrane
treatment plant performance.
The Operator of the Year Award was presented to Michael Vernon
of Indian County Utilities for his outstanding service and dedication to
membrane operations and leadership within the industry.
Brian Matthews of the City of Palm Coast received the Educator of
the Decade Award in recognition of his unwavering and outstanding

Vendor Afton Pumps

ability to educate and convey complex information and real world
experiences for over a decade, to the benefit of the professionals
working in the water and wastewater industry. Rafael Lemus of Classic
Controls, Inc. received the award for Educator of the Year.
SEDA recognized the support and involvement of Afton Pumps by
presenting them with the Vendor of the Year Award.
Distinguished Service Awards were presented to David Laliberte
of Hazen and Sawyer, P.C., Brian Matthews of the City of Palm Coast,
Sean McFarland of the City of Margate and John Potts of Kimley-Horn
& Associates, Inc., in recognition of their contribution and support to
the growth and development of SEDA and for their years of serving on
the SEDA Board of Directors.
The President’s Recognition Award was presented to The Island
Water Association, Inc. in recognition of their support and involvement
with SEDA.
Gil Turner of Hydranautics – Nitto Group Company, was presented
with the Lifetime Achievement Award for SEDA’s appreciation for
years of loyal and dedicated service to our association and members.

Plant of Year Small Oldsmar
Water Treatment Plant

Presidential The Island Water Association

Plant of Year Large
James E Anderson Water
Treatment Plant

Lifetime Achievement
Gil Turner

Sean McFarland
Distingushed Service
Award

Brian Matthews Educator
of the Decade

Lifetime Achievement
Gil Turner

Mike Vernon
Distingushed Service
Award

John Potts
Distingushed Service
Award

David Laliberte
Distingushed Service
Award

Brian Matthews
Distingushed Service
Award

Brian Matthews
Distingushed Service &
Educator of the Decade
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A Membrane Cleaning Study
at the Peele-Dixie RO Plant
By: Cesar Alza and Alejandra Simon

Abstract
One of the biggest concerns for a membrane water treatment plant operator
is the cleaning of the membranes themselves. Cleaning is the most important
aspect to prolong the life of the membrane elements and maintain consistent
water production. While optimized pretreatment can minimize fouling of
the membranes, a proper cleaning technique will help reduce clogging and
compaction, thereby extending the life of the membranes.
The basic cleaning procedure is to flush the membrane skids alternating
with low pH and high pH solutions. Usually the manufacturer recommends
a cleaning strategy based on site specific conditions and foulants in the raw
water. A low pH cleaning is sometimes used first to remove inorganic foulants,
followed by a high pH cleaning to remove organic material; however, there
are times that a high pH cleaning is used first to remove organic foulants like
oil followed by a low pH cleaning. [1] The focus of this study was to compare
the two cleaning techniques to determine which is more appropriate for the
Peele-Dixie Water Treatment Plant (WTP). This study additionally compared
two widely known cleaning agents: SDS, also called sodium lauryl sulfate,
commonly used as a detergent, and tetrasodium EDTA, a chelating agent.
The Peele-Dixie WTP is a nanofiltration plant built to replace the existing
lime softening treatment plant. The production capacity is 12 MGD with four
membrane system trains (skids) producing 3 MGD each. The plant is designed
to recover 85% as permeate. The remainder 15% concentrate water is disposed
of by injection into a 2960-foot deep injection well.
Cleaning was performed using alternating methods on each skid starting
with skid No.1 and concluding with skid No. 4 as follows:

Skid
1
2
3
4

Method
Low / high pH (Method 1)
High / low pH (Method 2)
Low / high pH (Method 1)
High / low pH (Method 2)

Chemicals
HCl, NaOH, SDS
NaOH, SDS, HCl
HCl, NaOH, EDTA
NaOH, EDTA, HCl

Water quality samples and conductivity profiles were conducted prior to
and after cleaning. Feed pressures, water production and differential pressures
were analyzed to determine the success of each method.
Results indicated that higher levels of ferrous iron were removed during
low pH cleaning at pH 2. Administering low pH solution after a high pH 12
cleaning (Method 2) was not as successful in removing iron concentrations
as Method 1.
High pH cleaning using Na-EDTA (Skids 3 & 4) at pH 11 maximized iron
removal for both methods of cleaning. Method 1 showed higher conductivities
indicative of greater salt passage than Method 2. However, permeate
conductivities were higher when the Na-EDTA + NaOH combination was used
for high pH (Skid 4) compared to SDS + NaOH chemical cleaning (Skid 1 &
2). Without a membrane autopsy, it was not possible to determine whether the
increased conductivity was a reaction to the chemical, or a result of exposed
membrane damage after removal of foulants.
Cleaning of Skid 2 was deemed unsuccessful. The conductivity profiles for
this skid show no improvement in salt passage through the membrane. The
water flux through the second stage did not recover to design flows which
required the skid to increase water production at the first stage to meet design
target of 85%.
After the study we decided to switch to EDTA for the high cleaning solution.
EDTA chelates with calcium, magnesium and iron ions. Based on feed
pressure recoveries and concentration of ions in the water quality samples, we
have concluded that cleaning with this chemical is a major improvement over
the SDS.
Thus Method 1 using EDTA and low pH cleaning followed by high pH (Skid
3) was the method that we found to work most effectively. Recent literature
from Dow Filmtec, a membrane manufacturer, warns that performing a low
pH cleaning before a high pH cleaning is risky in the presence of organic and
biological foulants. Their statement warns that it can result in irreversible
fouling of the membrane. It is therefore important to know the nature and
extent of the foulants being removed before determining the best cleaning
protocol for your plant.

Regulatory Update
By: Miguel Arroyo, City of Fort Lauderdale
Below are summaries of current Florida regulatory bills that may be
of interest.
I.

HB813 and SB1248 - Water and Wastewater Utilities “Ratepayer Representation Act”

These bills may have impact on utility operations. As currently
written, these bills will only affect municipalities that supply water
to unincorporated areas. These bills may have an impact on revenue
immediately as well as in the future. It will also bring in another layer of
governmental oversight by the Public Services Commission.
II.

SB1102: Local Government Infrastructure Surtax for Water

This bill would allow for a countywide referendum to authorize surtax
dollars for use on water infrastructure projects. Projects eligible for funding
involve the capital restoration or maintenance for natural water bodies for
public use. Including tributaries, canals, stormwater conveyance systems,
and channels connected to natural water bodies.

III.

State Contracting Amendment: Proposed amendment to SB
914 (Latvala) & HB 953 (Peters)

The proposed amendment (Subsection (2)(g) of section 287.055,
Florida Statutes) would increase the monetary caps for an individual
contract and study, and clarifies that the monetary limitations contained
within the current law are not applicable for continuing contracts for work
of a specified nature.
The proposed limit increases between an agency and a firm whereby
the firm provides professional services to the agency for projects in
which the estimated construction cost of each individual project under
the contract are being increased to $5 million (up from $2 million), for
study activity if the fee for professional services for each individual study
under the contract does not exceed $500,000 (up from $200,000). Firms
providing professional services under continuing contracts shall not be
required to bid against one another.
The amendment would permit local governments and private sectors
entities competing for contracts to realize significant time and cost savings.
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Are Specialty Cleaning Chemicals Really
Better Than Generics?
By: Jason Deal, Professional Water Technologies, LLC

Cleaning of membrane systems is an inevitable task faced by water
treatment plant operators. The nature by which membrane systems
operate leads to fouling and scaling of the membrane systems. When
system performance deteriorates below acceptable levels, operators and
municipalities are left with a decision, do I use generic cleaning chemicals
or do I use a specialty membrane cleaner? As with most items, this decision
usually comes down to raw material cost. But what are you losing out by
not utilizing specialty cleaners? We will try to explore the benefits and
drawbacks of each type of cleaner so that next time you are faced with the
decision, you can make an informed decision that is best for your plant.
Cleaning of membrane systems is a normal part of plant operation.
Cleaning frequency can range from as often as weekly in some extreme
cases to longer than every 5 years. Each membrane manufacturer has a
published guideline for the cleaning of their membranes. The solutions
typically consist of raw commercially available chemicals deemed
compatible with their membranes. For each scaling and fouling scenario,
the membrane manufacturer gives a specific type and concentration of
chemical to use. But how do you know what type of scaling and fouling
your plant has? This is one of the drawbacks to using generic cleaners.
You must make an educated guess based on historical cleaning data and
raw water data to determine what type of cleaner to use. Specialty cleaners
are typically provided by specialty chemical companies who focus on
membrane treatment, such as your current antiscalant supplier. A good

specialty chemical company should have the ability to perform membrane
autopsies and cleaning studies, to identify the scalant/foulant and the
appropriate cleaning protocol. By identifying the scalant/foulant, the
cleanings will typically be more productive and reduce the time required
to complete the cleaning.
Membranes represent about 10% of the initial cost and up to 25% of
the operational cost of a membrane system. Premature replacement of
the membranes is very expensive, so effective and safe cleanings are
paramount. With generic cleaners, you must handle the individual
chemicals in a safe manner and mix them in a precise ratio. Exposing the
membrane system to a cleaning solution with a pH too high or too low,
may cause irreversible membrane damage. Specialty cleaners are buffered
to achieve and maintain target pH avoid possible membrane damage.
Specialty cleaners were designed to be membrane compatible and contain
multiple components, including dispersants to help lift and remove matter
from the membrane surface.
Membrane cleaners are a necessary part of the healthcare of a membrane
system. Whether you prefer generic or specialty cleaners, you will
inevitably use them. The next time your system is ready for a cleaning,
talk to your preferred specialty chemical vendor. You may be surprised at
how reasonable the cost is. When you consider the greater effectiveness,
and the safety, of both pH buffering and handling, the specialty cleaners
may serve a greater value.
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Double Deck MF/RO Solves
Real Estate Shortage
By: Chris Claessen, Doosan Hydro Technology

CPA3-LD in the 1st pass and ESPA2 in the 2nd pass. Each 2-pass RO
train was serviced by a single membrane feed pump located on the
ground floor. The operating pressures were approximately 450 psi in
the 1st pass feed and 130 psi for inter-pass/2nd pass feed.
RO Product water quality met all of the design criteria defined
by the owner, including:

Designing a well laid out process plant, providing functionality
and maintenance access, while respecting cost restraints is in itself a
difficult task. When challenged with a fixed footprint it makes things
a little more interesting.
Challenged with this situation, in Colombia, the engineering team at
Doosan adopted a double deck plant room design to house 10 MGD of
submerged UF capacity followed by a 2-Pass 5.8 MGD reverse osmosis
system. Due to ground water conditions the UF basin was built above
ground with rotating equipment located at ground level. The RO trains
were located on the 2nd floor alongside the UF tank access.

RO HP Pumps

UF Membrane Assembly

The river water feed source goes through a clarification process
prior to entering the UF/RO treatment facility. Three (3) UF trains,
each containing 5800 m2 of Memstar Model SM1525 submersible
UF membranes produce an output flow of 7,000 GPM. A portion of
the UF product is used for further treatment through the RO process.
Centrifugal blowers were used for UF air scour.
The UF effluent is below 1 NTU with SDI of < 3 making it ideal for
downstream RO treatment.
Three (3) dual pass RO trains produce a total permeate of 4,000
GPM. The RO membranes used for this project were Hydranautics

1st Pass Array: 40/19 with 7 elements per vessel
2nd Pass Array: 22/11 with 7 elements per vessel

•
TDS: < 3 mg/L
•
Conductivity: < 5 μS/cm
•
Silica: < 0.05 mg/L
Chemical dosing systems included bisulfite for chlorine
neutralization, scale inhibitor and sodium hydroxide for inter-pass
injection.
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How to Form a Stable Chloramine (Part II)
By: Rebecca Wilder, Town of Jupiter

This article represents the second in a four
part series on chloramine chemistry and
nitrification. Part II will provide an overview
of Chloramine Chemistry and the optimal
ratios required for maintaining a stable
monochloramine residual. Other articles in
this series cover the following topics: Part
I: Why Nitrification Occurs in Distribution
Systems Using Chloramine Disinfection
Part III: Using Water Quality Indicators to
Optimize Chloramine Formation and Prevent
Nitrification Part IV: Lessons Learned from the
Town of Jupiter Utilities
Chloramines or combined chlorine are
formed by the reaction of free chlorine
and ammonia. The primary products
include monochloramine, dichloramine and
trichloramine. Monochloramine is the preferred
disinfection species as it is relatively stable,
has effective disinfecting power, and does
not normally cause taste and odor problems.
Di- and trichloramine are known to produce
chlorinous tastes and odors, and trichloramine
is an unstable compound that dissipates quickly.
For most chloraminated systems, chlorine is added first to establish
a free chlorine residual within the treatment process. This is done to
allow for sufficient contact time between the disinfectant and water,
and to satisfy 4.0-log requirements of the Groundwater Rule. Prior to
storage and distribution, ammonia will be added to form combined
chlorine for secondary or residual disinfection. Figure 1 illustrates
the basic series of reactions that can occur upon addition of ammonia
after a free chlorine residual is present.
Figure 1.Chloramine Formation Curve
The species formed after ammonia addition will primarily depend
on the relative quantities of chlorine and ammonia or their mass ratio.
Using the graphical illustration in Figure 1, chloramine formation
can be simplified to occur in two zones. Zone 1 represents the area
where di- and trichloramine are formed. The mass ratio of chlorine

free ammonia concentration, but will not affect the monochloramine
or total chlorine residual.
Optimal chloramines are formed at the transition from Zone 1 to
Zone 2, as indicated in Figure 1. Optimal chloramines can be defined
as consisting of primarily monochloramine while reducing free
ammonia at or near 0 mg/L. This can be difficult for many systems
as this requires careful monitoring and control of both free chlorine
residuals (prior to ammonia addition) and ammonia application
rates. Over- or underfeeding of either chemical can result in loss of
residual (Zone 1) or excess free ammonia (Zone 2). In addition, the
ideal weight ratio of 5.2:1 is theoretical. Most systems will operate at
a slightly lower ratio (4.5:1 to 5:1) to avoid breakpoint chlorination.
The ratio of chlorine and ammonia can be calculated or determined
while operating, and is simple check that can be done to make sure
the chemicals are being combined at the proper quantities. Simply
take the free chlorine residual (prior to ammonia addition) and divide

and ammonia is greater than 5.2 mg/L Cl2 to 1 mg/L NH3-N (5.2:1).
In this region, the total chlorine residual will decline rapidly and a
chlorine taste or odor will likely be detected. Zone 2 represents the
area where monochloramine is formed. The mass ratio of chlorine
and ammonia is less than 5.2:1. The maximum monochloramine
concentration will be limited by the amount of free chlorine
available to react with ammonia. Once ammonia has reacted with
the available chlorine, continued addition will result in an increasing

by the total ammonia application rate in parts per million (ppm). If
the ammonia feed rate is expressed in pounds per day (ppd) then it
will have to be converted to ppm. Equation 1 shows how to convert
ppd to ppm; Equation 2 shows how to calculate the ratio.
If your ratio is too high, you are in Zone 1. Either the free chlorine
residual is too high or the ammonia feed is too low. If your ratio is
too low, you are in Zone 2, but have excess free ammonia. Either the
free chlorine residual is too low or the ammonia feed rate is too high.
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WELCOME NEW MEMBERS
Since our last newsletter we have welcomed 57 new members, bring our total membership to 788 to date.
CARLITO AVISO
DOOSAN HYDRO TECHNOLOGY, LLC
KENNETH BEYEA
VEOLIA WATER NORTH AMERICA

TONY HILL
MT. PLEASANT WATERWORKS

DON OTT
CITY OF PALM COAST
MATTHEW PARLOR

ANTONIO BURROWS

DUGGAN M. JACOBS
JACOBS AIR WATER SYSTEMS

MICHAEL PHELPS
CITY OF PALM COAST

COREY BYINGTON
CITY OF NORTH PORT UTILITIES

JOHNA JAHN
CITY OF OLDSMAR

JEFFREY PINTER
TOWN OF DAVIE UTILITIES

JUAN CARDENAS
SEMINOLE TRIBE OF FLORIDA

JASON KITE
SEMINOLE TRIBE OF FLORIDA

LISA RHEA
CITY OF OLDSMAR

DAN CHING
KCH SERVICES, INC.

MARK KITTS
STEVEN KRUGER

RANDY RIESDORPH
CITY OF MELBOURNE

JAMES CROUTHERS
TAMPA BAY WATER
TRISTAN C. CURRIER
LEE COUNTY UTILITIES

SIDNEY LESESNE
ISLE OF PALMS WATER & SEWER
COMMISSION

KEVIN RILEY
CITY OF MELBOURNE
JAMAL A RILEY
TSG TECHNOLOGIES, INC.

JASON P. DEAL

MICHAEL V. LOBERGER
3M PURIFICATION

SCOTT EDSON
CITY OF MARCO ISLAND

JUSTIN MARTIN
CITY OF MARCO ISLAND

ONEIBER ROMERO
CITY OF HOLLYWOOD

TIMOTHY S. ENGLISH E.I.
REISS ENGINEERING, INC.

JOHN MCGEARY
TOWN OF DAVIE UTILITIES

VANCE J. ROSSITER
SOUTH ISLAND PSD

ANDREW FAIREY
CHARLESTON WATER SYSTEM

JORG MENNINGMANN
BIWATER

JORDAN RYAN
BLOCK ISLAND WATER COMPANY

MARK FERRELL
BEAUFORT JASPER WATER
AND SEWER AUTHORITY

JOHN MERRITT
DANFOSS

DENNIS SATTERFIELD
LAURENS COMMISSION OF
PUBLIC WORKS

CHRIS FULLER
CITY OF JACKSONVILLE, NC
LUIS D. GARCIA
SOLARES CONTROLS
GERALD R. GARY
CITY OF MELBOURNE
JOHN GIORDANO
CITY OF OLDSMAR
PELHAM GOLDEN
CITY OF OLDSMAR
DEAN ANDREW HAUCK
CITY OF ALTAMONTE SPRINGS

WILLIAM A. MICHAELS
CITY OF MELBOURNE
CHUCK MONETTE
CITY OF OLDSMAR
AUSTIN M. MOORE
JACOBS AIR WATER SYSTEMS
BRAD NELSON
GREER COMMISSION OF PUBLIC WORKS
JOHN D. NICE
HILTON HEAD PSD
PAUL NOESKE
CITY OF OLDSMAR

DREW ROBINSON

TOMMY STATON
RICHARD SWEETEN
STEVE TRAVIOLI
TAMPA BAY WATER
WAYNE WANNALL
CITY OF CAPE CORAL
BRUCE WEINSTEIN
CITY OF MARCO ISLAND
DALTON E. WILLIAMS
VILLAGE OF WELLINGTON
BURKE YOUNG
BONITA SPRINGS UTILITIES

Membrane Services
•
•
•
•

Raw water supply development/planning
Pilot, bench-scale and full-scale testing
Construction management start-up
Design, bidding and permitting

Contact:
David M. Laliberte - Senior Associate
919.833.7152
dlaliberte@hazenandsawyer.com | www.hazenandsawyer.com
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City of Clearwater RO Plant #1 Expansion Nears Completion
By: Janice “Nan” Bennett, M.E., P.E., City of Clearwater Public Utilities Assistant Director, and Greg Turman,
Public Utilities Coordinator, Water Production

The City of Clearwater Reverse Osmosis (RO) Plant #1 was commissioned
in November of 2001 with a capacity of 3 MGD. The plant had been designed
with the expectation that it would be expanded in the future. In 2010 the
City of Clearwater selected CDM Smith as the engineer of record (EOR)
for expansion of the plant’s capacity to to 4.5 MGD. The original expansion
plan was for a third RO Skid (Train) to be installed in the existing process
building, and replacement of the existing membranes in the two existing skids.
However, during preliminary design, CDM Smith suggested the use of high
flux membranes in the existing two skids in lieu of a third skid to achieve the
additional production capacity. A hybrid design was used with ESPA2 MAX
elements in the first stage and ESPA4 MAX elements in the second stage; both
membrane types have a nominal surface area of 440 ft2, resulting in a gain
of 16,800 ft2 of membrane surface area without increasing the RO footprint.
This concept was piloted and shown to be a viable, cost-effective option.
The design included replacement of the high-pressure membrane feed
pumping and piping systems as well as modifications to the existing skids to
accommodate the high flux membranes. Additional storage, pretreatment and
an alternate method of concentrate disposal were included in the expansion

design to address other concerns at the plant. The project was bid and
awarded to Brandes Design-Build, Inc. of Clearwater, FL. for $8.1. Notice to
proceed was issued in January of 2013 and construction is nearing substantial
completion.
Major components of the plant expansion include RO Train modifications
by Harn RO Systems, SCADA /controls upgrades by Rocha Controls, new
high flux membranes by Hydranautics, two new 3 MG ground storage tanks
by PreCon and an arsenic adsorber system by Severn-Trent.
In addition, a backwash recycling/solids decanting system has been
installed. This system will allow the majority of backwash water from the
dual media filters and arsenic adsorbtion units to be recycled back to the head
of the plant. The system consists of two decanting vessels and a solids settling
vessel. The settled solids will be sent for disposal off-site.
Finally, the concentrate from the two RO Trains will be pumped via a
new concentrate pump station to the new RO Plant #2 (also currently under
construction) for use as feed water. The net effect of the recycled backwash
system and the concentrate feed to RO #2 will be to return almost 600,000
GPD of capacity to the City’s sanitary sewer system.
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By: Brian Matthews, City of Palm Coast

What if your SDI downstream of the micron filters is just fine but you
find yourself changing filters too frequently? Is it the result of bad
wells or something else?

How is ground water generally different from surface water:
a) Biological makeup
b) Chemical makeup
c) Colloidal makeup
d) All of the above

7.

The % recovery of a surface water facility is generally greater then a
groundwater facility:
a) Unless the surface water is seawater
b) Unless the groundwater is seawater
c) Unless the concentrate water is discharged to seawater
d) All of the above

9.

The introduction of air into a groundwater source can be a problem for
a membrane facility if:
a) The well casing is made of PVC
b) Sulfur compounds exist in the groundwater
c) The wrong cartridge filters are used
d) Hydrochloric acid is used instead of sulfuric acid for feed pH
adjustment

10. A moderately hard fresh groundwater would be treated through which
membrane:
a) NF
b) MF/UF
c) EDR
d) RO

By taking the SDI in different locations in the system you may be
surprised at what you find. As you walk your system be observant of
the condition of the equipment in the feed water system.
The following are a few examples of problems found by taking SDI
tests in different locations upstream of the micron filters:
Pretreatment instrumentation that drained and allowed air into feed
water when system was off line.
Air relief valves that did not seat properly and allowed air into feed
water system.
Old style packing seals on above ground well pumps that allowed air
into feed water do to loose packing glands or worn packing material.

Answers can be found on the SEDA
website at www.southeastdesalting.com

The materials of construction are important in the source water
collection system when:
a) Only groundwater is used
b) Only surface water is used
c) Source water is supplied to a membrane treatment facility
d) All of the above

I expect that most readers are familiar with the Silt Density Index
Test. Many Membrane plants perform this test on a very regular
basis downstream of the Micron Filters to ensure that their Feed
Water is meeting the level stipulated in the membrane manufacturer’s
warranty conditions.

This same SDI Test can help
troubleshoot other areas of your system

The pre-treatment requirement of a surface water is dependent on:
The alkalinity due to calcium content
The overall water quality
Changes in water temperature and depth
pH

a)
b)
c)
d)

6.

8.

R

5.

Which membrane would be used for desalination of seawater:
a) NF
b) MF/UF
c) EDR
d) RO

RNE

4.

A water quality concern with treating a water supplied by a Lake is:
The pressure at the bottom of the Lake
How steep the bank of the Lake is
The water temperature throughout the depth of the Lake
How good the fishing is

a)
b)
c)
d)

The Silt Density
Index is a Very
Important Tool

CO

3.

Membrane fouling from the surface water in question #1 is caused by:
Biological deposition on the membrane
Chemical deposition on the membrane
Colloidal deposition on the membrane
All the above

a)
b)
c)
d)

IP

2.

A surface water with low mineral and organic content could be treated
using which membrane:
a) NF
b) MF/UF
c) EDR
d) RO

T
’S
BEN

1.

One or two bad wells in a well filed of several wells.
Do tests in different locations when the system first starts and after it
has been running for 30 Min. or more. You may be surprised by what
you find. Remember that any air in the feed water supply is not a good
thing in a spiral membrane system.
If you have a tip or a suggestion for a future article please contact Ben
Mohlenhoff at (772) 546-6292 or bmohlenhoff@aerexindustries.com

RECOVERY ZONE
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Isle of Palms Technology Transfer Workshop was Great!
By: Harold Fravel, Jr., Ph.D., American Membrane Technology Association (AMTA)
& David Laliberte, Hazen and Sawyer, P.C.

SEDA and AMTA teamed up to put together are great Technology Transfer
Workshop at the Wild Dunes Resort on the Isle of Palms, SC September 16 and 17.
The workshop began with some nice overviews of MF/UF/MBR technology
by Mark White followed by a discussion of NF/RO by Denis Guibert. After
presentations by Jim Ouellet, Water Department Manager for the Mt Pleasant
Waterworks, and Bill Jenkins, Special Projects Administrator for Isle of Palms
Water and Sewer Commission, the group boarded a bus and went to Mt. Pleasant
Plant 3 brackish water plant that treats Middendorf aquifer water with four
RO trains. From there the bus took us to the Forest Trails MBR plant nearing
completion. Thanks to both Mt. Pleasant and Isle of Palms, for hosting the tours.
Wednesday evening, the attendees and guests took on an indoor golf course
as the networking event and teams of four putted around obstacles and avoided
“water” traps to register low scores. The Nutputters won will a low score of 33
for 12 holes .

Day two of the workshop featured a review of the Membrane treatment on
the NC outer banks by Ian Watson and reviews and case histories of regional
membrane plants by Ben Movahed, Julia Nemeth-Harn and Eric Carter. In
addition, there were several other presentations that were informative and kept
everyone’s interest.
Bob Oreskovich, David LaLiberte and Jarrett Kinslow served as program
chairs and put together a very interesting program as evidenced by the 55 of the
84 attendees at the last talk. The sessions were well attended by operators from
over ten regional plants.
As always, AMTA wishes to thanks the sponsors for the event and the six
exhibitors that shared their information with the group. Without their support,
the breakfasts, complete lunches and nice breaks would not be possible not to
mention the terrific locations.
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Jupiter, FL: “Pretreatment for RO/NF Workshop”, February 12, 2014

Cape Coral, FL: “Cleaning Workshop”, May 1, 2014

RECOVERY ZONE

13

How is pH Measured?
By: Dr. Steven J. Duranceau, P.E. University of Central Florida

This is the second of three articles in a series focused on
pH fundamentals. In this article we will explore how pH
is measured.
The measurement of pH in an aqueous solution can be
made in a variety of ways. The most common way involves
the use of a pH sensitive glass electrode, a reference electrode
and a pH meter. Alternative methods for determining the
pH of a solution are the use of indicators and the use of a
colorimeter. A pH meter is always recommended for precise
and continuous measuring.
Glass electrodes are sensitive to the hydrogen ion activity
in a solution. Consequently, the concentration of hydrogen
ion is not the only factor influencing the pH of a solution,
and the concentration of the solution is modified by an
activity coefficient. The concentration of other chemicals in
the solution, or the ionic strength of the solution, is also a
major influence in the measurement of pH. The term “ionic
strength” is used to describe the amount of ionic species in a
solution, as well as the magnitude of charge on those species.
The presence of ions such as calcium, sodium, sulfate, and
chloride tend to limit the mobility of the hydrogen ion,
thereby decreasing the activity of the hydrogen ion.
In solutions where the ionic strength is very low, the
activity coefficient is 1.00, making the activity of hydrogen
ion equal to its concentration. As the ionic strength of a
solution increases, the activity coefficient decreases. This has
the effect of lowering the activity of hydrogen ion, which is
seen as an increase in pH.
The concept of limited mobility of the hydrogen ion is
analogous to a person entering a shopping mall. A person
entering a shopping mall on a slow day where there are no
crowds is free to move about the mall in any direction. This is
the day that most guys want to shop. However, if the shopper
enters the mall on Black Friday when the mall is crowded,
then the shopper has a difficult time moving from store to
store which severely limits their activity. This is the day, in
the author’s opinion, to stay home. It is this same principle
of a “crowded environment” that limits the activity of the
hydrogen ion. Hence the crowded environment results in an
increase in the pH.
Temperature Impacts pH Values
Temperature also impacts pH measurement, and should be
taken into account when determining pH. Table 1 and Table
2 serve as examples of how temperature can impact the pH

of a buffer solution, either increasing or decreasing the pH
value depending on the acidity of basicity of the solution.
For acidic solutions, the pH value tends to increase with
temperature; however, for basic solutions, the pH value tends
to decrease with temperature.
Lab or Field?
It is a fact that the performance of a pH sensor degrades over
time. The time duration period varies considerably with each
application and its unique conditions. It is true nonetheless
that pH can be analyzed in the field or in the lab. If it is
analyzed in the lab, you must measure the pH within 2 hours
of the sample collection. This is because the pH will change
due to the carbon dioxide from the air dissolving in the water,
which will bring the pH toward 7. If your program requires a
high degree of accuracy and precision in pH results, the pH
should be measured with a laboratory quality pH meter and
electrode. It is noted that pH electrodes must, from time to
time, be calibrated to maintain measurement accuracy.
References
CRC Handbook of Chemistry and Physics by Robert C West,
Ph.D., Ed., CRC Press, Inc., Boca Raton, FL
Lange’s Handbook of Chemistry by John A. Dean, Ph.D.,
Ed., McGraw-Hill Book Company, NY, NY
McMillan, Gregory K. 1994. pH Measurement and Control;
Second Edition. Instrument Society of America.
Table 1. pH versus Temperature Values for 4.01 pH Buffer
Temperature °C
0
25
50
70
100

pH
4.00
4.01
4.06
4.13
4.25

Table 2. pH versus Temperature Values for 9.18 pH Buffer
Temperature °C
0
25
50
70
100

pH
9.46
9.18
9.01
8.92
8.81
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Boca Raton, FL: “Operation and Maintenance of
Degasifiers and Scrubber Systems”, August 4, 2014

Captivated By Membranes
SEDA 2014 Spring Symposium, Captiva Island, Florida
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Understanding
Alkalinity - Part II
By: Mo Malki, American Water Chemicals, Inc.
This is the second of two articles explaining alkalinity and its effects
on plant operation. In the first article, we explained how alkalinity is
measured,and the difference between M-Alkalinity and P-Alkalinity.
In this second article, we explain how carbonate and bicarbonate
alkalinity can be calculated from M-Alkalinity and P-Alkalinity
values. We also explain why hydroxide alkalinity is not always
relevant.
Measured M-Alkalinity and P-Alkalinity values can be used to calculate
carbonate and bicarbonate concentrations. Since M-Alkalinity
accounts for both carbonate and bicarbonate, while P-Alkalinity only
accounts for carbonate ion, the following formula can be used:
Bicarbonate Alkalinity (as CaCO3) = M-Alk – 2*P-Alk
The P-Alkalinity is multiplied by 2 for a very simple reason: it takes
two acid protons to convert each carbonate ion to carbonic acid,
whereas only one acid proton is required to convert bicarbonate ion
to carbonic acid.
CO3- + H+ = HCO3HCO3- + H+ = H2CO3
Since M-Alkalinity accounts for all alkalinity, we can calculate
carbonates by subtracting the bicarbonate alkalinity from the
M-Alkalinity.
Carbonate Alkalinity (as CaCO3) = M-Alk – Bicarbonates
Although hydroxide ions (OH-) contribute to Alkalinity because they
are acid consumers, they do not have a significant buffering capacity
at pH < 11. Each ppm of OH- ion only adds 0.34 ppm of alkalinity as
CaCO3. By contrast, each ppm of CO32- adds 1.67 ppm of Alkalinity
and each ppm of HCO3- adds 0.82 ppm of Alkalinity (as CaCO3).
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CALENDAR OF EVENTS
Friday
DecEMBER 12, 2014
Board Meeting
Orlando, FL
Tetra Tech Office
Friday
FebRUARY 20, 2015
Board Meeting
Orlando, FL
Tetra Tech Office
Monday
March 2, 2015
SEDA Pre-Conference Utility Managers Workshop
Orlando, FL
Rosen Shingle Creek Resort
Monday-Friday
March 2-6, 2015
AMTA/AWWA MTC15
Orlando, FL
Rosen Shingle Creek Resort
Friday
April 10, 2015
Board Meeting
Orlando, FL
Tetra Tech Office
Sunday
June 14, 2015
Board Meeting
Hutchinson Island, FL
Marriott Resort Hutchinson Island
Sunday – Wednesday
June 14-17, 2015
SEDA 2015 Spring Symposium
Hutchinson Island, FL
Marriott Resort Hutchinson Island
Wednesday
June 17, 2015
Board Meeting
Hutchinson Island, FL
Marriott Resort Hutchinson Island
Tuesday-Thursday
OctOBER 27-29, 2015
AMTA/SEDA Joint Technology Transfer Workshop
Knoxville, TN
Knoxville Marriott
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