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ODYSSEY
MANUFACTURING CO.

February 23, 2021
Ms. Holly Britt
Chief Water Operator
City of Lake Wales
201 West Central Avenue
Lake Wales, FL 33853
Re:

DISINFECTION SYSTEM CONVERSION PROPOSAL FOR THE CITY OF
LAKE WALES NEW PARK WATER TREATMENT PLANT (WTP)

Dear Holly,
As a follow-up to my site visit this morning, Odyssey Manufacturing Company proposes a "total
services" solution for the disinfection system conversion of the City of Lake Wales nev,1 Park Water
Treatment Plant (WTP) disinfection system from chlorine gas to bulk sodium hypochlorite.
Additionally, if it is possible, we will get the Florida Department of Environmental Protection
(FDEP) 4-log approval on the WTP (as we discussed, we need to know the internal construction of
the ground storage tank). As you know, the City of Lake Wales began operating the Park WTP
yesterday and is in the process of purchasing the Park Water System from its previous owner. Most
public and private water and wastewater plants in the State of Florida have converted their
disinfection systems from chlorine gas to bulk sodium hypochlorite including the City of Lake Wales .
Of the many options available, bulk sodium hypochlorite is the most popular (>99%) because of the
low chemical costs compared to other options, relatively low initial capital cost, the fact that these
systems are extremely simple both to implement and operate, the lower overall O&M costs associated
with these simpler systems, wide availability, superior life cycle costs and finally and most
importantly for safety reasons when compared to alternative systems.
As we discussed, Odyssey Manufacturing Company is a licensed plumbing and general contractor
who specializes in chemical system design, permitting, equipment installation and supply and service
work. We have done more than half of the conversions in Florida (over three thousand to date)
including the installation of the hypochlorite systems at all of the City of Lake Wales facilities along
with those at the City of Mulberry (3), City of Avon Park (3), City of Frostproof(4), City of Winter
Haven (2), City of Auburndale (4), City of Haines City (3), Town of Davenport (3), To\vn of Lake
Ham iIton (I) and al I of the systems in Polk County (82) just to name a few in the area. ·

INDUSTRY TRENDS
In June of 1999 when the EPA's Risk Management Plan (RMP) went into effect, only 4% of the
WT/WWT plants in the State of Florida used sodium hypochlorite as a disinfectant. The other 96%
used chlorine gas. As of January 2021, the number of plants using sodium hypoch lorite has j urn ped
to 97% and less than 3% now use chlorine gas .
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The primary reason for switching is Operator Safety and to a lesser degree the hazards to the general
public at large! The Park WTP is missing most of the required safety equipment to even use chlorine
gas and the cost to procure this equipment would be over $100,000.
As you know, chlorine gas has been used for years in the water and wastewater treatment industry as
a disinfectant. Sodium hypochlorite provides the same disinfection capability as chlorine gas and is
now the preferred disinfectant chojce because of safety, terrorism awareness and risk management
concerns. In recent years, various regulatory agencies (primarily the EPA) have incl icated their
intention to "regulate out" the use of chlorine gas in the marketplace as a disinfectant in water
treatment and wastewater treatment plants for safety and security reasons. As a resu It of th is and antiterrorist concerns, the "total" cost of using chlorine gas has increased considerably and will continue
to increase before it is regulated completely out of the marketplace. What most municipalities and
counties have found , is that the economics of switching to bulk sodium hypochlorite is less expensive
than chlorine gas when al I of the O&M expenses are considered; not just the cost of the chemicals
themselves. When the costs of regulatory compliance are considered for chlorine gas and the safety
factor and risk to both the operators and the pub Iic is considered, the decision to switch from chlorine
gas is the right thing to do! The following are some of the specific reasons that many municipalities
and counties are now opting for bulk sodium hypochlorite over chlorine gas:
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In the event of a chlorine gas or other deadly chemical leak, the immediate action is to evacuate
al I personnel from the surrounding area. This is not practical.
There are no trained emergency first responders in your area since everyone has converted.
Increasingly aggressive regulatory oversight by the EPA with respect to chlorine gas and the
threat of further regulations with respect to using chlorine gas.
New EPA rules requiring a licensed pesticide worker for each facility be on-duty at all times.
This is not. being done .
The hazards of chlorine gas exemplified by the fact that OSHA mandates a Process Safety
Management Plan (PSM) for all plants storing over 1,500 lbs. The City of Umatilla exceeds this
threshold and does not have one!
Increasingly litigious society whereby public officials and other decision-makers are being held
accountable for mishaps when it can be shown that proven alternatives exist
Large capital cost (estimated $100,000 for your WTP) to upgrade and repair its existing
chlorine gas system to meet current safety regulations.
The fact that the EPA requires "best available technology" to protect the public which vvould be a
chlorine gas scrubber or simply switching to a safer chemical such as sodium hypochlorite. The
Florida Building Code also requires the installation of a scrubber. The cost of a chlorine gas
scrubber and an enclosed building would be about $250,000. The fact that the chlorine gas
hazard still exists with a scrubber, it is only minimized (Operators can still be exposed , mishaps
can occur during the drop-off and pickup of cylinders).
lf a scrubber is installed, the reliance that the scrubber will work even after years of sitting idle
since these systems cannot be tested.
Continued exposure of operators to chlorine gas.
If a scrubber is installed, on-going scrubber maintenance costs including periodic change-out of
caustic.
Higher insurance costs associated with continued handling and use of gas .
High O&M expenses to continually maintain, repair, and replace gas chlorination equipment as
wel.1as associated safety equipment
High O&M expenses associated with required chlorine gas training, handling and mancfatory
equipment maintenance.
Elimination of exposure to and handling of ammonia and lead washers .
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Proble111 of chlorine leaks at un111anned and un111anned plants.
High cost of training and 111aintaining proficiency for e111ergency responders (e.g. , Fire
Departii1ents)
·
New qoncerns with terrorism and mandatory vulnerability assess111ents identifying the high risk of
the continued use of chlorine gas problematic. In fact, the EPA ordered all the WT and WWT
plants in the Northern Virginia/Maryland area to i111mediately switch fro111 chlorine gas after
September I I th •
Availability of getting chlorine gas cylinders in the future.
Failure of most utilities (including the Park Water System) to follow required regulatory
procedures to use three operators suited up in respiratory equipment (The Park Water System did
not even have three licensed operators or three $5,000 Scott Air Packs).
Eliminates a building code violation, safety and design concerns.
1

•

•
•
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WATER TREATMENT PLANT CONVERSION PROPOSAL

Current System
The Park WTP has two wells (#1 and #2) that come on together to feed the raw water to the WTP.
Well #1 is rated for 320 gpm and Well #2 is rated for 800 gpm at 45 psi. The ravv water co111es into a
common 6" header where it feeds a large vertical storage tank. The vertical storage tank 111easures
22' in diameter and is 112' tall. The overflow is at 110' and the tank stops filling at I 05' or about 45
psi. Based on these dimensions, the tank holds 298,000 gallons. The internal construction of the tank
is not known. Water enters the side at a height of about 3' and leaves the tank approximately 90degrees away at the same height. The presence of any internal piping or whether there is a baffle wall
is not known. There is a meter with a 4/20 ma output on the 6" line feeding the side of the tank . The
water leaving the tank through a 10" line splits with one end of the "T" feeding an 8" line going out
the distribution system in the east and west directions and the other end going to the three High
Service Booster Pu111ps (two of which are on VFD's) which feed two 8" lines and two 12" lines going
out to the distribution syste111. The plant is per111itted for 2 MGD and the average daily flow (ADF)
ranges from 230,000 to 280,000 gpd. The peak day in the past year was 321 ,000 gpd . The plant's
PWS number is 6530408.
The raw water is disinfected by chlorine gas in a water solution from a single rotameter. There is a
water booster pump that comes on and off if either well pump is running. The rotameter is set at 55
ppd regardless of which well is running. There is an existing Superior chlorine analyzer on the 8"
line leaving the plant which was reading 1.8 ppm while I was there. The analyzer also 111easures pH,
and the measured pH was 8.0. The plant logs show the average chlorine usage was 8 ppcl. The plant
has a SCADA system which provides plant information and is tied to a call-out syste111.
Design Basis
Chlorine Usage Rate: 8 ppd / (8.34 x 0.3744 MGD) = 2.6 pp111
Chlorine Feed Rate: 55 gpd/ (8.34 x .806 gpd) = 8.2 pp111 (assumes both wells operate 50% of the
time which was accurate based on the observed SCADA readings)
The difference in the calculations for the chlorine demand are due to i111precise 111ethods of 111easuring
chlorine gas usage and feed rates. The typical water in this area of Florida (i.e. , Babson Park, Avon
Park, Frostproof and Lake Wales) is around 5 - 6 ppm which is approximately halfway bet\veen these
two methods. We will assume 6.5 ppm as the chlorine feed rate for our design.
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Description of Proposed Sodium Hypochlorite System
There is an existing 24' x 24' building on the site which is broken down into three rooms: (I)
Chlorine Room; (2) Well Pump #1 Room/MCC; and (3) Office/Laboratory/Lavatory. The existing 7'
x IO' (interior dimensions) of the Chlorine Room is too small for a bulk storage tank. As such,
Odyssey proposes to place a single 550-gallon double-,valled bulk storage tailk on a new 7' x 8' x 8"
concrete pad on the southeast side of the main WTP Buildingjust outside the Chlorine Room over the
top of an existing driveway. The tank will have a 2" fill line to a common manifold , a 2" u-vent and a
16" threaded man-way on top. The tank wi II have SSJ 16 tie-downs with galvanized feet rated for
160 mph winds. The bottom fitting is al" titanium double-flanged fitting and there is a½" sightglass with an isolation valve corning off of a "T" after the tank isolation valve to check levels. The
discharge of the tank would have a section of flexible PVC after the isolation valve and "T" for the
sight-glass feeding another valve that ties to a 1" common feed header going from the tank to the
Chlorine Room. We will core drill the wall of the Chlorine Room for the I" feed header. On the wall
of the Chlorine Building, we would install a Blue Planet Environmental pump skid containing three
Prominent Gamma X feed pumps rated for 3 .56 gph@I 0 I psi on a welded PVC shelf. One pump
would be dedicated to each of the well pumps and the middle pump would be an installed spare . The
feed pumps would utilize existing relays to turn on and off with its associated well pump. The HOA
panel for the pump skid would have a selector switch for each pump to select either Well Pump# 1 or
Well Pump #2. The pump skid's discharge header would go to a½" Schedule 80 PVC line which
would feed the 6" comn1on manifold pi ping going to the Ground Storage Tank. As part of the work,
we will plumb-in and install a combination eyewash/safety shower adjacent to the new bulk storage
tank. We will also install a lean-to structure over the sodium hypochlorite tank to keep it out of the
sun . Finally, as part of the work, Odyssey will perform all required FDEP permitting activities for the
work with the Polk County Health Depatiment. If possible, we will also do the 4-log analysis for
FDEP approval as well.
Details of Construction
•

[Engineering and Design] Odyssey will perform the 4-log analysis and obtain required approval
from the Polk County Health Department if this is possible. Additionally, Odyssey will fill out
all required paperwork and provide engineering design and analysis to the FDEP to obtain a
minor modification permit to do the sodium hypochlorite conversion. Our scope of vvork
_ includes the ~olk County Health Depatiment perm it fees.
·'
• [O&M Manuals/Record Drawings] Odyssey will put together record drawings and O&M manuals
for the sodiun1 hypochlorite system since these are required by FpEP directives.
• [Concrete Paci] Odyssey will pour a 4,000-psi concrete pad that measures 7' x 8' x 8". The pad
will have #5 i;ebar in the bottom 2" on 12" centers.
• [Lean-To Structure] The Lean-to structure will consist of four 4" x 4" x 8' pressure treated posts
mounted on the concrete pad. The posts will have cross bracing on three sides. The posts and
cross bracing wi II support PVC sheets on two sides and a PVC slanted roof. All hardware wi 11 be
SSJ 16. The purpose of the lean-to structure is to provide UV protection for the sodium
hypochlorite, the tank and associated piping.
• [Bulk Storage Tank] The bulk storage tank will be an Assmann HDLPE 550-gallon doublewalled tank rated for 1.9 specific gravity. The tank measures 60" in diameter and is 73" tall.
Based on a 6.5 ppm feed rate, the plant is expected to use 20 gpd so this works out to 28 days of
storage. The plant would get deliveries every 2 - 3 weeks. The tank will have a 2" fill line, a 2"
u-vent and a 16" threaded manway on top. The bottom sidewall will have a l" titanium doubleflanged fitting. The tank will have SSJ 16 tie-downs with galvanized feet rated for 160 mph
winds. The bottom fitting is a l" titanium double-flanged fitting and there is a ½" sight-glass
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with an isolation valve coming off of a "T" after the tank isolation valve to check levels. The
discharge of'the tank would have a section of flexible PVC after the isolation valve and "T" for
the sight-glass feeding another valve that ties to a 1" common feed header going from the tank to
the Chlorine Room. We will core drill the wall of the Chlorine Room for the I" feed header.
[Chlorine Room Demolition/Electrical] Odyssey will remove all of the chlorine gas equipment
and rewo!·k the electrical to supply the new sodium hypochlorite system.
[Chemical Feed Equipment] The chemical feed equipment will consist of a triplex Blue Planet
Environmental pump skid containing three Prominent Gamma X diaphragm pumps. The skid
will be installed on the back wall of the existing Chlorine Room. This will match the feed
equipment we supplied to the other City of Lake Wales water and wastewater facilities. The skid
is fabricated from ½" welded PVC sheets. Each pump will have an inlet strainer, inlet and outlet
isolation valves, inlet and outlet flushing connections, a backpressure valve, a pressure relief
valve, a pulse dampener, and a pressure gage on an isolation valve. All piping on the skid is ½"
Schedule 80 PVC except the inlet header which is l" Schedule 80 PVC . All valves are Asahi
Type 21 true union ball valves with viton elastomers. This matches the other equipment we
installed at Lake Wales other facilities. The skid will have an HOA panel which provides an
interface for all of the electrical and control wiring as well as surge suppression for this wiring.
The skid will contain three Prominent Gamma X pumps rated for 3 .56 gph@l 0 1 psi. The
expected feed rates are 2.6 gph for Well Pump #2 and 1.1 gph for Well Pump# I.
[Injection Piping] Odyssey will run a½" Schedule 80 PVC line from the discharge manifold of
the pump skid to the pre-injection point. The portion of the piping outside the Chlorine Room
will be painted yellow in accordance with FDEP directives. The end of the injection point would
contain 2 isolation ball valves and a½" diaphragm check valve leading into an injection quill.
The injection quill would go into a new 6" saddle with a SSJ 16 corporation stop. The injection
point would be on the 6" line just outside of the Chlorine Room to the north.
[Eyewash/Safety Shower] There is no existing safety shower and eyewash at the WTP. We
would propose to install one on the same pad as the sodium hypochlorite tank just outside the
door to the Chlorine Room . We would propose to install a Bradley Model 1902 which can be
purchased from Grainger as can spare parts for it. We would use the existing 2" water 'supply line
that is currently being used to feed the chlorine solution booster pumps to supply the new
eyewash and safety shower. As part of the work, we will install a hose bib and hose on the
northeast wall of the main building.
[Startup Serv ices/Training] As part of our services, we wi 11 also supply a classroom and a
separate hands-on training session for the operators. We will also supply unlimited startup
services for the conversion.
1

•

Summary of Costs
Odyssey proposes to do the work under a piggyback arrangement using the Town of Davie chemical
system contract. I am separately sending you a document with a cover letter agreeing to let the City
of Lake Wales piggyback it. We would request payment upon completion of the. work and
commercial operations of the system (there would be no progress payments):
Engineering, Design and Permitting Assistance
• 3 0 hrs . Engineering @$90/hr
($2,700)
• 20 hrs Helper (CAD work)@$40/hr
($800)
• 6 hrs Helper (Engineering Aide)@$40/hr
($240)
FDEP Permitting Fee to Polk Beach County Health Department
• (Pass Through Cost)
Chlorine Building Demolition
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$ 3,740

$ 1, 100
$

360

• 3 hrs Technician@$80/hr
• 3 hrs Helper@$40/hr
Concrete Pad
• Concrete
• Forms/Rebar
• 6 hrs Technician@$80/hr
• 6 hrs Helper@$40/hr
Lean-To
• Materials
• 6 hrs Technician@$80/hr
• 6 hrs Helper@$40/hr
Sodium Hypochlorite Feed Equipment
• Blue Planet Pump Skid w/HOA panel
• 3 - Prominent Gamma X Feed Pumps@$1 ,900
• Lot - Piping, Valves and Pipe Supports
• 2 hrs Technician@$80/hr
• 2 hrs Helper@$40/hr
Sodium Hypochlorite Tank/Containment/Piping/Fittings
•
I - Tanks@$5 ,9 IO each
• Lot- Piping, Valves, Pipe Suppo11s
• 6 hrs Technician@$80/hr
• 6 hrs Helper@$40/hr
Electrical/Control Wiring Hookups
• Lot - Materials/Conduit/Wiring
• 8 hrs Technician@$80/hr
Safety Shower/Eyewash
• 1 - Safety Shower/Eyewash
•
I - Aluminum Hose Rack
•
I - Hose
• Lot- Misc . Plumbing Materials
• 5 hrs Technician@$80/hr
•
I hrs Helper@$40/hr
Sodium Hypochlorite Injection Piping
• Lot- Piping, Valves, Pipe Supports
•
I - Injection Quill
•
I '- Saddle
• 4 hrs Technician@$80/hr
• 6 hrs Helper@$40/hr
Proper Regulatory Signage
• Materials
O&M Manuals and Record Drawings
• IO hrs. Engineering @$90/hr
• IO hrs Helper (CAD work)@$40/hr
• 6 hrs Helper (Engineering Aide)@$40/hr
Sta11up and Training
•
IO hrs Technician@$80/hr
• Lot - Materials
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($240)
($120)
$ 1,790
($850)
($220)
($480)
($240)
$

1,370

($650)
($480)
($240)
$ 25,990
($19,900)
($5,700)
($150)
($160)
($80)
$ 7,050
($5,910)
($420)
($480)
($240)
$

940

$

1,925

$

1,720

$

100

($300)
($640)
($970)
($375)
($50)
($250)
($240)
($40)
($790)
($290)
($80)
($320)
($240)
($100)
$ 1,540
($900)
($400)
($240)
$
($800)
($100)

900

;>.

!

$ 48,525

Total

This capital cost would be more than offset by the capital costs asso6ated with the security measures
that must be implemented based on your vulnerability assessment!

Warranty
Odyssey will provide a two-year parts and labor warranty on the entire installation from the elate of
commercial operation. The feed pump wear parts are not included in the warranty. Additionally, we
will pass through any equipment warranties from any equipment suppliers including a two year
warranty from Prominent and a three-year warranty from Assmann.
Construction Sequence
Odyssey would submit the Florida Department of Environmental Protection (FDEP) Construction
Permit request including the required $1, I 00 fee to the Polk County Health Department. It typically
takes 3 - 4 weeks for permit approval. The portion of the sodium hypochlorite system outside the
Chlorine Room can then be installed without interfering with any existing plant operations. Once this
work was completed and the bulk storage tank filled, we would turn off the well pumps for 8 hours to
complete the demolition of the chlorine gas system and the installation of the chemical feed
equipment. The work is expected to take 2 - 3 days on-site and we would pour the concrete pad prior
to mobilizing and installing the hypochlorite system. Odyssey requests that the City of Lake Wales
pull the BAC T's to get the clearance from the Polk County Health Department for the work .
Water Quality
Once the conversion is complete, the finished water leaving the plant will continue meet all current
and pending regulations for potable water. Odyssey's sodium hypochlorite is certified to meet
ANSI/NSF 60 standards. The addition of sodium hypochlorite and ammonium sulfafe will make the
finished water pH increase to a range of 8.0 to 8.3. This is a major benefit in that the water wi II be
less corrosive and thus better for lead and copper issues. Iron , copper, manganese, and lead levels in
the finished water are expected to drop slightly because of the fact Ultrachlor sodium hypochlorite
contains not metal impurities unlike chlorine gas .
. We look forward to working with you in the future. Please do not hesitate to contact me at (813) 6350339 or cellular (813) 335-3444 ifwe can provide you any further information with regard to the use
of bulk sodium hypochlorite. Additional information including sample specification's can also be
found on our website @www.odysseymanufacturing.com. Thank you for your consideration .
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