' React Environmental
Professional Services Group, Inc.

September 8, 2015

Maryland Department of the Environment

1800 Washington Blvd.

Baltimore MD 21230

Attention: Ms. Jeannette DeBartolomeo, Case Manager

RE: Response to Request for Ozone Pilot Testing
and Full System Install Information
Calvert Citgo (Former Alger Country Store)
2802 Northeast Road (Ginski Residence)
2794 Northeast Road (O’Brien Residence)
North East, Maryland 21901
Facility No. 5678
REPSG Project Reference No. 005977.130.01

Dear Ms. DeBartolomeo,

Following correspondence between the MDE and REPSG on July 21, 2015, REPSG presents
this combination Ozone Pilot Testing Workplan and Full-Scale System Information Letter to the
MDE for review and consideration.

1.0 BACKGROUND/INTRODUCTION

The Site has operated as a retail petroleum station since the late 1950’s and it continues to be
operated in that capacity. Currently the Site contains a total of three (3) USTs: one (1) 8,000-
gallon steel-constructed UST containing gasoline; one (1) 12,000-gallon steel-constructed UST
containing gasoline; and one (1) 12,000-gallon, steel-constructed compartmentalized UST
containing diesel fuel and kerosene. All three (3) USTs were installed at the Site in February
1997, following the removal and disposal of the previous gasoline/diesel tank system.

The Site has been under investigation in some capacity since at least 1991, with an ongoing
groundwater monitoring program and drinking water monitoring program in progress under
REPSG’s oversight at the Site, as well as an off-Site drinking water monitoring program, since
2008.

In March 2014 shallow and intermediate groundwater zone monitoring wells were installed at
the off-Site residence properties proposed within the May 2013 Corrective Action Plan (CAP)
and July 5, 2013 CAP Addendum, approved by the MDE October 1, 2013. Prior to the
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implementation of these measures, additional details for these measures, as well as additional
proposed measures, were presented by REPSG in the “Proposed Interim Remedial Measures”
(PIRM) correspondence dated February 13, 2014. The PIRM requested that a deep zone
investigation be completed at the residences located off-Site to establish a viable potable water
zone in an effort to bring immediate relief to the residences.

A meeting between personnel from the MDE, REPSG, and Responsible Parties was held at the
MDE on October 6, 2014 to discuss the contents of the CAP and the PIRM, leading to the
submission of a Revised Scope of Work (SOW) for the Site on November 4, 2014. This Revised
SOW detailed the proposed deep zone monitoring well installation initially presented within the
PIRM, as well as a downhole geophysical borehole survey of the off-Site potable well located at
2802 Northeast Road. This Revised SOW was approved in part by the MDE in correspondence
dated February 10, 2015.

In their February 2015 correspondence, the MDE indicated that the completion of “Phase I” of
the Revised SOW (the downhole geophysical borehole survey of the off-Site potable well
located at 2802 Northeast Road) would be required first, prior to the approval of “Phase 11" of
the Revised SOW (the proposed deep zone monitoring well). In this correspondence the MDE
also indicated that discrete-zone (commonly called “packer testing”) of the off-Site potable well
at 2802 Northeast Road would also be required.

Phase | of the Revised SOW, which included the geophysical borehole survey and discrete-zone
“packer testing” of the off-Site potable well located at 2802 Northeast Road took place from
April 21-24, 2015. The results of this work, which were presented in a June 8, 2015
Supplemental Investigation Report, did not indicate a distinct water bearing zone within the 0-
250 foot depth range which would provide the combination of water quality and water yield to
serve as a replacement drinking water supply well. Therefore, the installation of a new deep
zone replacement drinking water well at the residence with a more limited open depth system
was deemed unlikely to be sufficient in providing immediate relief to the residents via the
supply of a clean, viable drinking water source. The Supplemental Investigation Report
concluded that a reassessment of current groundwater conditions and remedial needs at the Site
be conducted in conjunction with the MDE, and that a determination as to the most efficient
corrective action plan for cleanup of the groundwater contaminate plume at the Site be made
and subsequently implemented.

On July 21, 2015 REPSG corresponded with the MDE following the MDE’s review of this
Supplemental Investigation Report. During this correspondence, the use of Ozone water
treatment technology was presented as a potential remedy to the ongoing tert-butyl alcohol
(TBA) concentrations present in the off-Site residential post-carbon filtration drinking water
samples collected each month.

2.0 GENERAL DESCRIPTION

A review conducted by REPSG of currently available technology has identified the potential for
the implementation of an ozone treatment system in order to address the ongoing elevated
concentrations of TBA at the residences, thereby providing relief to the residences for their

V:\Jobs0001-5999\005977\005977 (Correspondence)\Regulatory\Ozone TX Pilot Test and Full System Install Plan\(20150908)
MDE Correspondance O3 Pilot Test and Full-System Workplan FINAL.doc 2



Maryland Department of the Environment Response to Request for Ozone Pilot Test

September 8, 2015 and Full Scale System Install Information

Calvert Citgo (Former Alger Country Store)

2815 Northeast Road

North East, Cecil County, MD

REPSG Project Reference No: 005977.130.01

drinking water concerns. This system would be installed and run in conjunction with the
currently in-place carbon filtration systems at each residence.

Ozone (0Os) is a known oxidizing agent for both inorganic and organic compounds, and is also
known to act as a bacterial disinfectant. The only by-product of an ozone treatment system is
oxygen (O-), and ozone is not known to alter the taste or color of treated water.

Ozone treatment systems consist of four basic stages/components: a gas feed/air preparation
system, an ozone generator, an ozone contactor/injector, and an off-gas venting or destruction
system. The initial stages draw air from the surrounding environment (which consists of 20%
oxygen), or from an attached oxygen supply system, into the system, and prepares the air with
an air drying system. The prepared air is then passed through the corona discharge (CD)-type
ozone generator, where it is exposed to multiple electrical discharges. This results in the
creation of ozone. The ozone is then injected into the water within a contact tank system which
provides contact time (CT) to oxidize inorganic and organic compounds present within the
water, resulting in a decrease in concentrations of inorganic and organic compounds of concern.
Off-gas venting occurs as the final stage in order to purge ozone from the environment safely.

2.1 TASK 1: OZONE TREATMENT PILOT TESTING

In order to assess the potential for the implementation of a full-scale ozone treatment system at
both off-Site residences, REPSG will provide labor, equipment, and materials to set up a pilot-
test ozone treatment system at the occupied off-Site residential property (O’Brien’s). The
occupied home was selected due to the current elevated and steady state concentrations of TBA
present within post-carbon drinking water samples collected monthly.

This pilot-test, which will take place over the course of one (1) 8-hour work day will include a
scalable system, allowing for variations in treatment intensity and contact time in order to
determine the most-effective ozone treatment parameters, including generation rates, vapor
concentrations, and contact times necessary in order to significantly reduce the concentrations
of TBA to levels considered acceptable by the MDE at each off-Site residence. Contact time
will be increased in four progressive steps of one to two hours duration during the course of the
pilot test. Increase in contact will be effected by varying the ozone generation rate and/or air
flow rate into the contact tank. At the conclusion of each treatment intensity step, water samples
will be collected from points at the influent and effluent of the ozone treatment system.

REPSG has consulted with vendors, and has made a preliminary selection of usage of a a
complete turnkey skid-mounted Point-of-Entry ozone contacting system , for the pilot test, such
as the POE10 model manufactured by Clearwater Tech, Inc., or its equivalent.

An REPSG technician will be on-Site to monitor the progress of the pilot testing, and to collect
ongoing drinking water samples from the residences in order to assess the viability of the ozone
system. These samples will be submitted for analysis of the full-suite Volatile Organic
Compounds VOC’s (including BTEX, Naphthalene, and MTBE) using Method 524.2B. Up to
four (4) sets of drinking water samples are anticipated to be collected at this residence during
the course of this pilot test.
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REPSG will dispose of any development water, estimated up to 250 gallons into 55 gallon
drums and dispose of it via a licensed facility; assuming that groundwater is non RCRA/non-
DOT regulated waste.

A letter report will be produced following the completion of the pilot test that will detail the
methods, results, and conclusions of the investigation.

2.2 TASK 2: OZONE TREATMENT FULL-SCALE SYSTEM INSTALL

If, following the completion of the pilot testing it is determined that the use of ozone treatment
technology at the off-Site residences will be effective at decreasing concentrations of TBA at
the off-Site residential properties to concentrations below the MDE treatment goals for TBA in
drinking water, then following approval of the MDE, the client, and each off-Site residential
owners, a permanently installed ozone treatment system will be installed at each off-Site
residence.

While the specifications of the ozone treatment system required for the most effective treatment
of TBA at both off-Site residences cannot be determined until after the completion of the pilot
test, based upon available literature on various ozone treatment systems (see attachments), a
skid-mounted ozone treatment system installed in the basement of each off-Site residence is
likely to meet the compound concentration reduction needs of both off-Site residences.

These skid-mounted ozone treatment systems are typically installed between the well head and
the pressure tank, following any already in place filtration systems (such as the currently in-
place carbon filtration system present in each off-Site residential basement). The current carbon
filtration system in place at each residence includes three carbon filtration tanks installed within
the basement of each residence. The ozone treatment system would therefore be installed
following the third (and final) carbon filtration tank, but prior to the pressure tank included as
part of the drinking water system, within the basement of each residence. The ozone system will
be sized to match the rated drawdown of the pressure tank and discharge rates of the well pump.

The basement location would also meet the requirements indicated within available literature
and systems manuals stating that ozone treatment equipment should be kept sheltered from
direct rain or dusty conditions, and within a climate controlled environment so that the systems
are not exposed to freezing temperatures or temperatures in excess of 100°F. In addition, these
systems will require adequate ventilation, which can be achieved via the installation of a small
(less than 1 inch) off-gas vent system (typically supplied with skid-mounted ozone treatment
units) to the exterior of the home.

These skid-mounted ozone treatment units are typically self-contained “turnkey” units, with an
ozone generator, injector, contact tank, booster pumps, vacuum breaks, back-flow prevention,
and gas vents all included within the system setup. Some systems also include a time delay
option, allowing for an adjustable ozone dosage control. Skid-mounted units typically are 6 feet
or less in height, with a footprint of approximately 2.5 square feet, and weigh approximately
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200 pounds. These units could therefore easily be installed within the basements of both off-Site
residences.

Skid-mounted ozone treatment units typically utilized for the treatment of residential well water
typically utilize a standard 110V/120V or 230V/240V/ household electrical supply. With a
typical current draw of 4.8 to 14.2 amps, or the electrical usage equivalent to an 1,100 to 1,700
watt appliance, during periods which the system is in use for treatment. A determination as to
the exact size and amp/wattage of the ozone treatment unit necessary for the off-Site residences
will be made following the completion of the proposed pilot testing program.

As ozone is generated on-Site within the self-contained ozone system units, no transportation or
storage of ozone is required for operation. Therefore, maintenance of these self-contained skid-
mounted ozone treatment units requires only typical equipment/appliance care and maintenance
for maximum efficacy. This care includes regular assessment of the equipment to make sure
that all parts are fully functional.

Closure
Thank you for review of this information, and consideration of this proposed course. If you
have any questions or concerns, please do not hesitate to contact our office at 215-729-3220.

Sincerely,

e

Kévin McAllister, P.G.
Professional Geologist

e -f“‘_-k‘-'.‘__/_,'__..j"' S .J L)/’ﬁ wrda_/7ac Fhal Kil "/’j(’?ﬁ'
Suzanne Shourds Brenda MacPhail Kellogg
Project Manager Senior Project Manager

React Environmental Professional Services Group, Inc

Enclosures

cC: Chris Haab, Country Stores, Inc.
Prag Patel, Calvert Citgo Stores
Susan Bull, Case Manager, MDE
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OZONE

A natural sanitizer
for your Well Water

;1_:..'.

We’ve made choosing your water system easy with the POE water sanitation
system from ClearWater Tech, LLC

lean drinking water is a lux-
ury. At ClearWater Tech we
take that seriously and have
customized a turnkey ozone system

ideal for the homeowner who has their
own well.

Iron, manganese, hydrogen sulfide and
bacteria are usually the culprits when
it comes to well water problems, and
ozone works exceptionally well on all
of them. To give you an idea of just
how well, consider the fact that ozone
not only works 3,150 times faster than
chlorine but also has 152% more oxi-
dizing power. For example, 2 ppm of
ozone is comparable to 400 ppm of
chlorine.

Nature produces and uses ozone to
take care of the pollutants created by
man and naturally-occurring disasters.

When you sense that fresh, clean smell
after a thunderstorm - that’s ozone.
ClearWater Tech’s ozone systems rec-
reate nature’s method of producing
ozone and deliver it directly into the
water to resolve existing problems.

It only makes sense to use a natural
product to take care of nature’s prob-
lems, and ClearWater’s systems do so
efficiently while removing the concern
of harmful by-products.

The POE system from ClearWater
Tech is easily installed in a few hours
and provides your family with the
clean, safe, great tasting water they
deserve. Why pollute our planet with
more chemicals when ozone provides
a safe and natural way to take care of
nature’s problems.

Cleniase
A
\a s

Ozone Systems

Ozone Systems

from ClearWater Tech, LLC.
Toll Free: 800-262-0203

850-E Capitolio Way,

San Luis Obispo, CA 93401
mail: sales@cwtozone.com
www.cwtozone.com



SKID MOUNTED

Corona Discharge Ozone Systems

The POE10 and POE15 are complete,
self-contained ozone systems built from only
top quality, heavy duty components. High
ozone output and adjustability allow them to
accommodate a wide variety of applications,
including residential wells, water stores and
wastewater recycling systems.

ALL POE SYSTEMS INCLUDE:
+ Ozone Generator

+ Stainless Steel Pump

+ Contact Vessel

* Injector Manifold

* Delay Timer

* Backflow Prevention

+ Recirculation Loop

+ Off-Gas Vent

Skid-Mounted Specifications Chart

POE10 Skid-Mount

TYPICAL APPLICATIONS
* Residential Wells

* Water Stores

+ Small Water Bottling Lines

+ Waste Water Recycling Systems

POE10 & POE15

DESCRIPTION

Completely self-contained, single cell,
skid-mounted CD ozone systems. Includes
an ozone generator, injector, booster pump,
vacuum break, contacting and venting.
Also includes a time delay feature that
allows for adjustable ozone dosage control.

DIMENSIONS
68" h x 29" w x 29" d, 200 Ibs

OZONE OUTPUT

POE 10 - 1.3 grams/hr @ 4 SCFH (dry air)
POE 15 - 2.8 grams/hr @ 7 SCFH (dry air)

POE15 Skid-Mount

M-15/02 CD15/02 P-20/02 CD20/02

Amp. Draw @ 120V/60Hz N/A N/A N/A N/A 8.6 amps 14.2 amps
Amp. Draw @ 240V/60Hz 4.8 amps 4.8 amps 5.4 amps 5.4 amps N/A N/A
Air Preparation PSA Oxygen PSA Oxygen PSA Oxygen PSA Oxygen Dry Air Dry Air
g/h @ SCFH 76@7 10@7 14 @ 14 20@ 14 13@4 28@7
Percent by weight 3% 4% 3% 4% 1% 1%
High Temp. Limit Yes Yes Yes Yes Yes Yes
Vacuum Switch Protected Yes Yes Yes Yes No No
Dry Contact Control No Yes No Yes Yes Yes
ORP Control Yes Yes Yes Yes No No
4-20 mA Control No Yes No Yes Yes No
g::::g:tﬁ?le No Yes No Yes Yes No




Installation & Operation Manual
POE10 ¢ POE12

Corona Discharge Ozone Generators

Ozone Systems

ClearWater Tech, LLC.

Integrated Ozone Systems
850-E Capitolio Way, San Luis Obispo, Ca 93401 ¢ 805-549-9724 « Fax: 805-549-0306 ¢ E-mail: service@cwtozone.com ® www .cwtozone.com

Copyright © 2011 - ClearWater Tech, LLC ¢ Reproduction of any kind is prohibited ® LIT655 « Rev 081711



INTRODUCTION

This Installation and Operation Manual is In an ongoing effort to improve reliability and
written to assist in the installation, operation operating efficiency, ClearWater Tech may find it
and maintenance of ozone delivery systems necessary to make changes to its products.
manufactured by ClearWater Tech, LLC. Therefore, the information contained in this
This equipment has been designed using the manual may not conform in every respect to
most modern materials and technology earlier versions of ClearWater Tech ozone system
available. found in the field. If you have any questions,

please contact your ClearWater Tech dealer or the

Please read this manual carefully and in its ClearWater Tech service department.

entirety before proceeding with any

installation,  operation or  maintenance

procedure associated with this equipment.

Failure to follow these instructions could

result in personal injury, damage to the

equipment or reduced product performance.
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How Ozone In Generated

Ozone is generated by exposing oxygen molecules (O;)

in an air stream to a controlled, high energy electrical .\.02 + . 0, ,\ O;
M

Oxygen (O,) Ozone (O,)

field. As the air stream passes through the electrical

field produced inside the ozone generator, some oxygen ‘,Z
. . . Electrical /Vﬂ .
molecules are split, forming single oxygen atoms (O,). Field \
These oxygen atoms then recombine with other oxygen .\ o . o
. . . (6]
molecules in the air stream, forming ozone (O5) .2 + : = .’K ’

Properties of Ozone
Ozone is the most powerful oxidizer available that can be safely used in water treatment'. It is used to treat
drinking water, bottled water, swimming pool water, waste water, food and beverage processing water, and in

many other applications. Ozone is effective in performing the following:

* Disinfection — Bacterial disinfection, Molecular Weight | 48

inactivation of viruses and cysts. Odor Readily detectable at concentrations

above 0.02 ppm in air

* Ocxidation of Inorganics — Precipitates, iron,
e : Bluish in ozone generator cell, but
manganese, sulfides nitrides and organically- ozone/air mix tur% exiting generator is

bound heavy metals Color invisible — even at high ozone

A . . . concentrations.
* Ocxidation of Organics — Including organics

; - 2.144 grams/liter at 32°F
causing color, taste? r:%nd odor problems. Some Gas Density: (Approximately 150% that of oxygen).
detergents and pesticides, phenols, VOCs,

idi icro-fl it trol Only partially soluble in water, but
tu%‘bldlty Contro.l and micro-floccui y control and Solubility about 10-20 times more soluble than
micro-flocculation of soluble organics. oxygen (at 68°F).

Benefits of Ozone Use
* Ozone is generated on site — no transportation or storage is required

* The most powerful oxidizer commercially available — very effective for
disinfection and oxidation without handling problems.

* Ozone creates no potentially harmful by-products (such as THMs) — the only by-
product is oxygen.

¢ Ozone leaves no telltale taste or odor.

! Water Quality Association, “Ozone for POU, POE and Small Water System Water Treatment Applications,” Lisle, IL, 1999
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safety Information

Safety Warnings
Two aspects of ClearWater Tech ozone generators represent potential dangers — ozone gas and high voltage
electricity.

OZONE GAS - WARNING: HIGH CONCENTRATIONS OF OZONE GAS ARE
DANGEROUS TO HUMANS. LOW CONCENTRATIONS CAN
CAUSE IRRITATION TO THE EYES, THROAT AND
RESPIRATORY SYSTEM.

This ClearWater Tech corona discharge ozone generator
is creates ozone in high concentrations. While safety
precautions have been taken, entering the equipment
area should be avoided if ozone gas is detected. Ozone
has a very distinctive odor and is detectable at very low
concentrations (0.02 ppm), which is far below OSHA’s
maximum permissible exposure level of 0.1 ppm.

CAUTION!

OZONE
GAS

HIGH VOLTAGE — WARNING: CLEARWATER TECH OZONE GENERATORS
OPERATE AT HIGH VOLTAGE. DO NOT TAMPER WITH
OR DELIBERATELY BYPASS THE COVER OR SAFETY

S SWITCHES BUILT INTO THE OZONE GENERATOR

ol UNLESS INSTRUCTED TO DO SO BY THIS MANUAL. IF
¥ F:, CONTACT IS MADE WITH OPERATING HIGH VOLTAGE
NEr R COMPONENTS, ELECTRIC SHOCK WILL OCCUR.

ClearWater Tech corona discharge ozone generators take line voltage and convert it to 48 VDC. A high voltage
transformer then boosts the voltage. Proper care must be used by a qualified electrician when making any internal
adjustments or performing any maintenance procedures.



Safety Information

IMPORTANT SAFETY INSTRUCTIONS

When installing and using this electrical equipment, basic safety precautions should always be followed,
including the following:

READ AND FOLLOW ALL INSTRUCTIONS.
SAVE THESE INSTRUCTIONS.

All electrical connections should be made by a licensed, qualified electrician.

Before attempting any electrical connections, be sure all power is off at the main circuit breaker.

Install all electrical equipment at least five feet from any open body of water using non-metallic plumbing.
Install check valves and a vacuum break to prevent water from contacting the electrical equipment.

The electrical supply for this product must include a suitably rated switch or circuit breaker to open all
ungrounded supply conductors to comply with Section 422-20 of the National Electrical Code, ANSI/NFPA
70-1987. The disconnecting means must be readily accessible to the operator(s) but installed at least five
feet from any open body of water.

Be sure to bond (ground) the system using the copper-bonding lug on the bottom of the ozone generator.
The system should be bonded with solid copper wire conforming to all local, state and national electrical
codes.

The system should be sized appropriately for its intended use by a qualified professional familiar with the
application. This equipment must be validated by the manufacturer for its intended use; failure to do so
may void the warranty.



Theory of Operation/Product Description

Ozone is manufactured in the CD ozone generator by drawing in air, which is composed of 20% oxygen (O2), and
exposing it to multiple high voltage electrical discharges. This causes a percentage of the oxygen molecules to
dissociate and reassemble as ozone (O3). The ozone is drawn into the water by an injector/mixer, killing any
bacteria, viruses or mold spores it contacts. Ozone is generated on-site, eliminating the need to store toxic and
corrosive chemicals. The corona discharge method is the most efficient way to produce large amounts of ozone.

3-0, e — 2-03
Chemical Formula (simplified) for Corona Discharge Ozone

In contrast to ultraviolet ozone generators, corona discharge systems produce a much higher concentration of
ozone and in much larger quantities. In addition, the annual expense of replacing lamps and checking ballasts is
unnecessary with corona discharge systems. Corona discharge ozone generation is the most economical and
effective method to use on most water treatment applications.

ClearWater Tech manufactures high output corona discharge systems capable of producing enough ozone to
oxidize iron, sulfide, manganese and act as an efficient sanitizer in a variety of applications. Ozone reacts to
waterborne contaminants significantly faster than other disinfectants and the primary by-product is pure oxygen.

ClearWater Tech ozone systems are built with the finest components available. All are air cooled and are most
efficient when used with a venturi injection system to create the best possible contact and mixing of ozone while
maintaining a high level of safety.

Product Description

The POE10/12 skid mounted systems from ClearWater Tech are the first small systems to offer high quality
components, a built-in time delay system and innovative solutions to the problems usually associated with “one
size fits all” ozonation systems. The POE10 and POE12 systems are self-contained, pre-plumbed and pre-wired,
offering simple installation and “works the first time” confidence.

The systems come completely assembled and water tested from ClearWater Tech. Its design allows the installer
to place the system in up to five different configurations by simply changing the inlet and outlet connections.

Air Preparation

ClearWater Tech corona discharge ozone generators require a source of clean, dry, oil-free, oxygen-enriched or
dry air for effective ozone production. To meet that need, the POE10 and POE12 use an internal heat regenerative
dry air system. The heat regenerative system operates via a vacuum which draws in ambient air and dries it to a -
10 to -20°F dew point at 20% oxygen purity. The CD10/AD and CDI12/AD (“AD” represents Air Dryer)
incorporate a heat regenerative air dryer system, rated with a duty cycle of no more than 10 hours of operation in a
24 hour period in conditions up to 75% relative humidity non-condensing. Due to the operation of the internal air
dryer, continuous power must be applied to the CD10/AD and CD12/AD for proper operation. As the ambient air
travels through the dryer chambers the sieve material inside traps the moisture from the air and allows the oxygen
to pass to the ozone reaction chamber. The heat, generated by the heating rods inside the dryer chamber, then
evaporates the moisture that has been trapped in the sieve and expels off the top of the sieve bed. The two dryer
chambers and attached 3-way solenoid valve operate on a timed cycle. Dryer chamber 1 heats first evaporating
moisture for 1-1/2 hours, while the solenoid is energized allowing the vacuum from the venturi to draw air flow
through dryer chamber 2. During this time the “AIR PREP” LED will flash and “DRYER 1” LED will be
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Theory of Operation/Product Description
illuminated continuously. After the 1-1/2 hours there is a 1/2 hour cool down period, power to dryer chamber 1
will be discontinued, correspondingly “DRYER 1” LED will not be illuminated. Note: The “AIR PREP” LED
will remain flashing throughout the cycle. After the cool down period dryer chamber 2 will heat and the solenoid
valve will de-energize, allowing vacuum from the venturi to draw air flow through dryer chamber 1. During this
time the “AIR PREP” LED will flash and “DRYER 2” LED will be illuminated continuously. After 1-1/2 hours
there is a 1/2 hour cool down period when power to dryer chamber 2 will be discontinued; correspondingly,
“DRYER 2” LED will not be illuminated. After this 1/2 hour cool down, the air dryer cycle will repeat.

Ozone Generator

The feed gas is drawn out of the air dryers and through the ozone generator by the vacuum created at the ozone
injector. An external air flow meter and vacuum gauge is provided to control and monitor the air flow and
vacuum through the ozone generator.

As the feed gas enters the thermally-protected reaction chambers inside the ozone generator, some of the oxygen
molecules are split while passing through the high voltage electrical field (the “corona”), forming single oxygen
atoms (O1). These oxygen atoms then recombine with other oxygen molecules in the air stream, forming ozone.

Ozone Injection/Contacting

The ozone injector serves two purposes: One, it creates
the vacuum required to safely draw the ozone gas from

A Short Course in Fine Bubbles

the ozone generator and two, it provides a means by
which the ozone gas can become dissolved in water. A
very dynamic injection process is required to
effectively dissolve ozone in water.

ClearWater Tech injection systems use only Mazzei®
injectors for maximum mass transfer efficiency. The
injector produces a cavitation effect, enabling the ozone
gas to join the water stream in the form of extremely
tiny bubbles. These bubbles must be as small as
possible in order to increase the ratio of bubble surface
area to the amount of ozone entering the water.

Ozone Destruct

Lesson 1 — The large bubble (20mm) has a '
volume of 4.19 cm3 and a surface area of .
12.6 cm2.

Lesson 2 — 296small bubbles (3mm) could be

made from the large bubble in lesson 1. They

would have a total surface area of 83.6cm2. This

is 6.6 times the surface area of the large bubble. .'

Lesson 3 — Theoretically, 6.6 times as much
water could be ozonated with the same
amount of ozone!

Depending on where the POE10 or POE12 is installed, an ozone destruct system may be needed to ensure safe
operation. The ClearWater Tech off-gas destruct systems consists of two components: the ozone destruct unit (a
heated chamber filled with manganese dioxide and copper oxide) and a water trap. Used in conjunction with the
off-gas vent provided at the top of the contact tank, the ozone destruct system is an effective way to vent the
contact vessel(s) when it is impractical to send the off-gas to atmosphere or reintroduce it to the water.



Installation — Getting Started

Shipping Terms

Unless special arrangements have been made, the ozone equipment will be
shipped FOB ClearWater Tech’s factory in San Luis Obispo, CA. The freight
charges will be prepaid and billed or shipped freight collect. Transfer of liability
to the freight company and the customer occurs as the equipment leaves the
factory loading dock and is accepted by the freight line.

Freight Inspection

All equipment should be thoroughly inspected immediately upon delivery. If any
damage is noticed, promptly notify the freight line and request an on-site
inspection.

Unpacking

Compare the ozone system equipment received to the packing list provided. Before beginning any installation
procedures, thoroughly inspect all components for damage. If damage is noticed, promptly notify the freight
carrier and request an on-site inspection. Inspect all packing materials for small parts before discarding. Inspect all
plumbing, fittings and tubing for packing material that may have become lodged in openings.

Equipment Placement

When placing the ozone system components in the equipment room, make sure to consider safety, maintenance
requirements, local building and fire codes, etc. The components should be easily accessible by the operators,
including equipment access doors and electrical hook-up boxes. All meters, gauges, indicator lights, and switches
should be visible and accessible. Dimensional drawings of the PEO10 and PEO12 are included in Section A of the
Appendix.

A total of 10’ of ozone vent tubing is supplied to allow the contact vessel auto vent to be vented out of the
building if an ozone destruct unit is not ordered.

Mounting holes are located on the bottom skid rails, allowing the unit to be secured to the floor. Mounting
hardware is not provided.

Like any electronic component, performance and longevity is enhanced by favorable operating conditions. Also,
since the ozone generator is air-cooled, a relatively dust-free, well-ventilated area is required. No caustic
chemicals should be stored in the area surrounding the equipment. A minimum clearance of six inches from the
vents on the cover of the ozone generator is required.

The POE10/12 enclosures are not designed to withstand outdoor elements, including direct contact with water
and/or temperature extremes. Therefore, the equipment must be installed in an environment consistent with the
following operating parameters:

* Ambient temperature range: 20°F (-6.5°C) to 95°F (35°C) continuous. If the temperature around the
equipment consistently exceeds 95°F (35°C), additional air-cooling must be provided.

*  Humidity: 0—90% relative humidity, non-condensing environment
* Line voltage: +/-10% of rated input
Note: Equipment installed in extreme environmental conditions will void manufacturer's warranty.

Allow room for the peripheral equipment (if any)
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Installation — General

The POE10/12 is factory plumbed with 1” schedule 80 PVC pipe for flow rates from 5 to 18 gpm. This pipe size
should be maintained in the plumbing connections.

NOTES:

* Adequate use of unions and isolation valves is * Ozone is a powerful oxidizer and will degrade
strongly recommended to facilitate certain materials. Use ozone-compatible
maintenance and repairs. plumbing materials for section(s) of the system

that will come in contact with ozone dissolved

* Use Schedule 80 PVC for all plumbing in water. The following is a list of materials that
connections wherever possible. Plumbing size are compatible with ozone:
requirements are dictated by the water flow * Viton * Stainless Steel (300 series)
characteristics of the system. * Kynar * EPDM

* Teflon * Concrete

* Make sure to use proper plumbing practices * Silicon * Schedule 80 PVC
and secure all plumbing and system equipment * Hepalon * Schedule 40 PVC
according to local codes. * Depending on the application, other

components (psi gauge, flow meter, etc.) may be

* Secure all plumbing with unistrut or similar installed to assist in monitoring system
hardware. parameters.

Tubing Connections

All tubing connections between the ozone generator, vacuum break and injector manifold have been completed at
the factory. 1/4” Teflon® tubing is used for all ozone connections. Important: Do not replace this tubing with
any other kind.

Off-Gas Vent Installation

A stainless steel off-gas vent is supplied with the POE units. This vent is installed on the 3/4” male pipe
connection located on the top of the contactor. Use Teflon® tape or an approved pipe sealant for this connection
if removal is needed.

Teflon® off-gas vent tubing is supplied with the POE system. If an ozone destruct unit is not purchased, this
tubing should be connected from the 1/4” Teflon® compression fitting supplied with the contact vessel automatic
air vent to a safe location outside the building.

On the following pages are the five most common installations:

* Residential Well Side Stream System

* Municipal or Community Residential Side Stream System
* Residential Well Booster System

* Atmospheric Tank Recirculation System

* Single (Straight) Pass Filling System.

Choose the installation which matches yours and follow the installation and start-up instructions for that
installation and then proceed to the OPERATION section which follows the installation sections



Installation — residential Well Side-Stream System

In this configuration the POE system is placed between the well head and the pressure tank with any applicable
filtration after the pressure tank. Piping from the well is connected to the POE system inlet tee under the injector
manifold. The side connection of the POE system outlet tee is piped to the system check valve and pressure
switch prior to the pressure tank inlet. The booster pump is piped to the top connection of the POE system outlet
tee completing the plumbing installation of the unit.

In a residential well configuration the time delay controller is wired to the pressure switch. This will allow the
time delay controller to receive a 120 Volt signal whenever the pressure switch is activated. Attach the indicated
wire from the three position AMP® pin connector on the time delay controller to one of the two 120 volt wires on
the pump side of the pressure switch. The POE system main power cord should be plugged into a dedicated 20
amp receptacle capable of handling the power requirement of the POE system.

The POE system comes from the factory with no time delay preset. It will operate the pump and ozone portion of
the unit with the operation of the pressure switch. To set the delay timer for your water conditions refer to the
time delay controller setting instructions.

Residential Well Side-Stream System

Figure 1
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Installation on a Residential Well Side Stream System

1. When installing the POE10/12 system be sure to place the equipment in a sheltered location protected
from direct rain and dusty conditions. Freezing temperatures and temperatures in excess of 100°F for
extended periods of time will damage the equipment and void the warranty.

2. The POE10/12 system comes with 6° of 12/3 NEMA 5-15 (standard residential) power cord and requires
a dedicated 20 amp receptacle. The unit should be placed within 4’ of the receptacle. Use of an extension
cord over 6’ in length or less than 12/3 gauge will result in damage to the equipment

3. It is recommended that a three valve maintenance bypass be added when installing the POE system. This
is a standard practice that will allow the existing system to operate while maintenance is being performed
on the POE system.
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Installation — Residential Well Side-Stream System
When connecting to the 17 threaded Schedule 80 PVC inlet and outlet tees on the POE unit. It is
recommended that good plumbing practice be followed by installing unions at the inlet and outlet
connections. Care should be taken not to apply heat or pipe sealants that might deteriorate the PVC tees.
All connecting piping should be braced and plumbed so that no torsional loads or stress be exerted on the
inlet or outlet fittings. NOTE: If the well pump is not equipped with a check valve, an auxiliary check
valve must be installed between the well pimp and the

After connecting the piping from the well to the inlet tee and piping the outlet tee side connection to the
system check valve before the pressure tank. Plumb the 17 threaded outlet tee top connection to the 11/4”
threaded connection on the recirculation pump inlet. A union at the pump connection will make any
future service easier. 1 schedule 80 PVC or 1” copper pipe should be used. Do not apply any heat to the
outlet tee connection.

Fill the clear view vacuum break with water by turning the fill/overflow fitting by hand counter clockwise
to face upwards. Add water until it overflows. Return the fitting to the downwards facing position.
Connect the provided 3/4” braided tubing to this fitting and plumb to a floor drain or position so that any
water flow from this line will be easily noticed. Do not plumb this line to any drain above the elevation
of the overflow fitting. Follow all regulations concerning backflow and air gap connections. Periodic
water flows from this line can occur. Failure to connect this line to an appropriate drain may result in
water damage should a check valve fail. ClearWater Tech is not responsible for any damage resulting
from water overflow from the clear view vacuum break.

Disconnect the 1/4” Teflon® air vent tubing from the automatic air release at the top of the contact tank.
Slowly open the maintenance bypass or activate the well pump. Allow the POE system contact tank to
fill until no air is released from the tank. Reconnect the tubing. Open all valves fully and check for leaks.

After disconnecting power to the well pump and pressure switch. Connect the center wire (MCI) on the
time delay controllers 3 position AMP® pin connector to one of the two 120V power wires leading to the
well pump in the pressure switch. This connection must be made on the “pump” side of the switch.
Reconnect the power.

Startup Procedures on a Residential Well Side Stream System

1.

The POE10/12 systems are shipped from ClearWater Tech with the time delay controller in the no delay
position (no time indicated on the time delay relay). For initial adjustment of the venturi feed gas flow, it
is recommended that one minute be set to allow for venturi adjustment.

After unplugging the POE unit, remove the cover from the time delay relay. Referring to the adjustments
outlined in the time delay relay section, set the relay for one minute. Depending on your installation
removal of the relay for this procedure maybe necessary. The relay maybe removed for adjustment only
if the POE unit is unplugged. Removal of this relay while the unit is plugged in may result in damage and
will void the warranty. After setting one minute on the relay, plug the POE system in again.

Activate the CD1I0AD/12AD by depressing the ON/OFF rocker switch on the underside of the unit. After
several seconds the green main power light, High Voltage drive lights and the red External Loop indicator
will come on. The amber dryer indicator lamp will start blinking and one of the two amber dryer chamber
lights will be on. At this time none of the ten upper ozone output indicator lights should be on. They will
be activated with the ozone generator portion of the CD10AD/12AD by the time delay relay.

The POE10/12 systems are shipped from ClearWater Tech with the venturi water bypass valve and the
feed gas control valve in the closed position. This is the correct position for initial startup.
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Installation — Residential Well Side-Stream System
Start the POE unit by lowering the system pressure to engage the well pump. This can be done by
opening any hose bib or faucet downstream of the pressure tank. When the pressure switch activates, the
POE system booster pump and ozone generator will now turn on.

You will now have the normal pump cycle and one additional minute to adjust the venturi feed gas flow.
Slowly open the feed gas flow valve at the vacuum break. This will cause water to rise in the vacuum
break and dried air to flow in the SCFH gauge under the CDI0AD/12AD ozone generator. Adjust the
feed gas control valve until the SCFH gauge reads between 3-5 SCFH for CD10/AD and 6-8 SCFH for
CD12/AD. If this takes more than one pump cycle or if water is drawn into the venturi, refill the vacuum
break and recycle the well pump as necessary.
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I“Sta“a“ﬂn = Municipal or Community Residential Side-Stream System

In this configuration the POE system is placed between the water service and the first treated outlets. Where
possible, irrigation connections should be made before the POE system. As with the installation of any piece of
water treatment equipment, a three valve maintenance bypass should be installed. Piping from the water service
is connected to the POE system inlet tee under the injector manifold. The side connection of the POE system
outlet tee is then piped back to the distribution system or bypass. The booster pump inlet is piped to the top
connection of the POE system outlet tee completing the plumbing installation. Any filtration dictated by water
conditions should be installed with its own maintenance bypass downstream of the POE unit.

In a residential municipal configuration the time delay controller is wired to a flow switch on the house side or
downstream of the POE unit. This will allow the time delay controller to receive a dry contact signal whenever
there is a demand for water. This flow switch is connected to the indicated wires of the time delay controller’s
three position AMP® pin connector. The POE system main power cord should be plugged into a dedicated 20
amp receptacle capable of handling the power requirement of the POE system.

The POE system comes from the factory with no time delay preset. It will operate the pump and ozone portion of
the unit with the operation of the flow switch. To set the delay timer for your water conditions refer to the time
delay controller setting instructions.

Municipal or Community Residential Side-Stream System
Figure 2
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Installation Guide on a Municipal/Community Residential Side Stream System

1. When installing the POE10/12 system be sure to place the equipment in a sheltered location protected
from direct rain and dusty conditions. Freezing temperatures and temperatures in excess of 100°F for
extended periods of time will damage the equipment and void the warranty.

2. The POE10/12 system comes with a 6’ 12/3 NEMA 5-15 (standard residential) power cord and requires a
dedicated 20 amp receptacle. The unit should be placed within 4’ of the receptacle. Use of an extension
cord over 6’ in length or less than 12/3 gauge will result in damage to the equipment.
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Installation — Municipal or Community Residential Side-Stream System
It is recommended that a three valve maintenance bypass be added when installing the POE system. This
is a standard practice that will allow the existing system to operate while maintenance is being performed
on the POE system.

When connecting to the 17 threaded Schedule 80 PVC inlet and outlet tees on the POE unit. It is
recommended that good plumbing practice be followed by installing unions at the inlet and outlet
connections. Care should be taken not to apply heat or pipe sealants that might deteriorate the PVC tees.
All connecting piping should be braced and plumbed so that no torsional loads or stress be exerted on the
inlet or outlet fittings.

After connecting the piping from the water service to the inlet tee and piping the outlet tee side
connection back to the system or bypass. Plumb the 1” threaded outlet tee top connection to the 1 1/4”
threaded connection on the recirculation pump inlet. A union at the pump connection will make any
future service easier. 1 schedule 80 PVC or 1” copper pipe should be used. Do not apply any heat to the
inlet or outlet tee connections.

Fill the clear view vacuum break with water by turning the fill/overflow fitting by hand counter clockwise
to face upwards. Add water until it overflows. Return the fitting to the downwards facing position.
Connect the provided 3/4” braided tubing to this fitting and plumb to a floor drain or position so that any
water flow from this line will be easily noticed. Do not plumb this line to any drain above the elevation
of the overflow fitting. Follow all regulations concerning backflow and air gap connections. Periodic
water flows from this line can occur. Failure to connect this line to an appropriate drain may result in
water damage should a check valve fail. ClearWater Tech is not responsible for any damage resulting
from water overflow from the clear view vacuum break.

Disconnect the 1/4” Teflon® air vent tubing from the automatic air release at the top of the contact tank.
Slowly open the water service or maintenance bypass. Allow the POE system contact tank to fill until no
air is released from the tank. Reconnect the tubing. Open all valves fully and check for leaks.

Connect the two outer wires (dry contact) on the tine delay controllers 3 position AMP® pin connector to
a flow switch installed downstream of the POE unit.

Startup Procedures on a Municipal/Community System

1.

The POE10/12 systems are shipped from ClearWater Tech with the time delay controller in the no delay
position (no time indicated on the time delay relay). For initial adjustment of the venturi feed gas flow, it
is recommended that one minute be set to allow for venturi adjustment. This will not necessary on a
Municipal type of system if a hose bib or faucet can be left open maintaining the flow switch dry contact.
If a this is not possible refer to step 2.

After unplugging the POE unit, remove the cover from the time delay relay. Referring to the adjustments
outlined in the time delay relay section, set the relay for one minute. Depending on your installation
removal of the relay for this procedure maybe necessary. The relay maybe removed for adjustment only
if the POE unit is unplugged. Removal of this relay while the unit is plugged in may result in damage and
will void the warranty. After setting one minute on the relay, plug the POE system in again.

Activate the CD10AD/12AD by depressing the ON/OFF rocker switch on the underside of the unit. After
several seconds the green main power light, High Voltage drive lights and the red External Loop indicator
will come on. The amber dryer indicator lamp will start blinking and one of the two amber dryer chamber
lights will be on. At this time none of the ten upper ozone output indicator lights should be on. They will
be activated with the ozone generator portion of the CD10AD/12AD by the time delay relay.

The POE10/12 systems are shipped from ClearWater Tech with the venturi water bypass valve and the
feed gas control valve in the closed position. This is the correct position for initial startup.
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Installation — Municipal or Community Residential Side-Stream System
Start the POE unit by opening any hose bib or faucet downstream of the POE system. When the flow
switch activates, the POE system booster pump and ozone generator will now turn on.

You may now adjust the feed gas flow to the venturi. Slowly open the feed gas flow control valve at the
vacuum break. This will allow water to rise in the vacuum break riser column and dried air to flow in the
SCFH gauge under the CD10AD/12AD ozone generator. Adjust the feed gas control valve until the
SCFH gauge reads between 3-5 SCFH for CD10/AD and 6-8 SCFH for CD12/AD. Should water be
drawn into the venturi. Refill the vacuum break and recycle the system as necessary.
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Installation - Residential Well Booster System

In this configuration the POE system is placed between the well head and the pressure tank with any applicable
filtration after the pressure tank. Piping from the well is connected to the POE system booster pump inlet. The
side connection of the POE system outlet tee is piped to the system check valve and pressure switch prior to the
pressure tank inlet. Threaded plugs (1” PVC) provided with the POE unit should be inserted into the side
connection of the POE inlet tee and the top connection of the POE outlet tee.

In a standard residential well configuration the time delay controller is wired to the pressure switch. This will
allow the time delay controller to receive a 120 Volt signal whenever the pressure switch is activated. Attach the
indicated wire from the time delay controller’s three position AMP® pin connector to one of the two 120 volt
wires on the pump side of the pressure switch. The POE system main power cord should be plugged into a
dedicated 20 amp receptacle capable of handling the power requirement of the POE system.

Residential Well Booster System
Figure 3
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Installation on a Residential Well Booster System

1.

When installing the POE10/12 system be sure to place the equipment in a sheltered location protected
from direct rain and dusty conditions. Freezing temperatures and temperatures in excess of 100°F for
extended periods of time will damage the equipment and void the warranty.

The POE10/12 system comes with a 6 12/3 NEMA 5-15 (standard residential) power cord and requires a
dedicated 20 amp receptacle. The unit should be placed within 4’ of the receptacle. Use of an extension
cord over 6 in length or less than 12/3 gauge will result in damage to the equipment.

It is recommended that a three valve maintenance bypass be added when installing the POE system. This
is a standard practice that will allow the existing system to operate while maintenance is being performed
on the POE system.

When connecting to the 1” threaded Schedule 80 PVC inlet and outlet tees on the POE unit. It is
recommended that good plumbing practice be followed by installing unions at the inlet and outlet
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Installation — Residential Well Booster System
connections. Care should be taken not to apply heat or pipe sealants that might deteriorate the PVC tees.
All connecting piping should be braced and plumbed so that no torsional loads or stress be exerted on the
inlet or outlet fittings. Do not apply any heat to the inlet or outlet tee connections.

Connect the piping from the well to the 11/4” threaded connection on the recirculation pump inlet. A
union at the pump connection will make any future service easier. Connect the outlet tee side connection
to the system check valve before the pressure tank. Install the 1” threaded PVC plugs supplied with the
POE unit into the side connection of the inlet tee and the top connection of the outlet tee.

Fill the clear view vacuum break with water by turning the fill/overflow fitting by hand counter clockwise
to face upwards. Add water until it overflows. Return the fitting to the downwards facing position.
Connect the provided 3/4” braided tubing to this fitting and plumb to a floor drain or position so that any
water flow from this line will be easily noticed. Do not plumb this line to any drain above the elevation
of the overflow fitting. Follow all regulations concerning backflow and air gap connections. Periodic
water flows from this line can occur. Failure to connect this line to an appropriate drain may result in
water damage should a check valve fail. ClearWater Tech is not responsible for any damage resulting
from water overflow from the Clear view Vacuum Break.

Disconnect the 1/4” Teflon® air vent tubing from the automatic air release at the top of the contact tank.
Slowly open the maintenance bypass or activate the well pump. Allow the POE system contact tank to
fill until no air is released from the tank. Reconnect the tubing. Open all valves fully and check for leaks

After disconnecting power to the well pump and pressure switch. Connect the center wire (MCI) on the
time delay controllers 3 position AMP® pin connector to one of the two 120V power wires leading to the
well pump in the pressure switch. This connection must be made on the “pump” side of the switch.
Reconnect the power.

With the system up to pressure and the well pump off. Plug in the main power cord to the POE system.
Switch the CDI0AD/12AD ozone generator ON. After a few seconds the main power light, HV drive
light and external loop indicator lights should come on. The dryer power indicator should start blinking
and one of the two dryer chamber lights will be on. At this time none of the ten upper ozone output
indicator lights should be on. They will be activated with the ozone generator and time delay relay by the
pressure switch.

Startup Procedures on a Residential Well Booster System

1.

The POE10/12 systems are shipped from ClearWater Tech with the time delay controller in the no delay
position (no time indicated on the time delay relay). For initial adjustment of the venturi feed gas flow, it
is recommended that one minute be set to allow for venturi adjustment.

After unplugging the POE unit, remove the cover from the time delay relay. Referring to the adjustments
outlined in the time delay relay section, set the relay for one minute. Depending on your installation,
removal of the relay for this procedure maybe necessary. The relay maybe removed for adjustment only
if the POE unit is unplugged. Removal of this relay while the unit is plugged in may result in damage and
will void the warranty. After setting one minute on the relay, plug the POE system in again.

The POE10/12 systems are shipped from ClearWater Tech with the venturi water bypass valve and the
feed gas control valve in the closed position. This is the correct position for initial startup.

Start the POE unit by lowering the system pressure to engage the pressure switch/well pump. This can be
done by opening a hose bib or faucet downstream (house side) of the pressure tank. When the pressure
switch activates the well pump, the POE system booster pump and ozone generator will turn on.
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Installation — Residential Well Booster System
You may now adjust the feed gas flow to the venturi. Slowly open the feed gas flow control valve at the
vacuum break. This will allow water to rise in the vacuum break riser column and dried air to flow in the
SCFH gauge under the CD10AD/12AD ozone generator. Adjust the feed gas control valve until the
SCFH gauge reads between 3-5 SCFH for CD10/AD and 6-8 SCFH for CD12/AD. Should water be
drawn into the venturi., refill the vacuum break and recycle the system as necessary
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Instaliation - Atmospheric Tank Recirculation System

In this configuration the POE system is placed adjacent to the tank to be treated. Piping from the tank bottom is
connected to the POE system booster pump inlet. The POE system outlet tee side connection should be piped
back to the bottom of the tank. Threaded plugs (17 PVC) provided with the POE unit should be inserted into the
side connection of the POE system inlet tee and the top connection of the POE system outlet tee.

In this configuration the time delay controller can be activated by:
1. A flow switch on the tank fill line
2. The tank fill float switch
3. A 24 hr timer

Follow the instructions in the time delay controller section for connecting these types of switches to the time
delay controller’s three position AMP® pin connector. The POE system main power cord should be plugged into
a dedicated 20 amp receptacle capable of handling the power requirement of the POE system.

Atmospheric Tank Recirculation System
Figure 4
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Installation on an Atmospheric Tank Recirculation System

1. When installing the POE10/12 system be sure to place the equipment in a sheltered location protected
from direct rain and dusty conditions. Freezing temperatures and temperatures in excess of 100°F for
extended periods of time will damage the equipment

2. The POE10/12 system comes with a 6 12/3 NEMA 5-15 (standard residential) power cord and requires a
dedicated 20 amp receptacle. The unit should be placed within 4’ of the receptacle. Use of an extension
cord over 6’ in length or less than 12/3 gauge will result in damage to the equipment.

3. When connecting to the 1” threaded Schedule 80 PVC inlet and outlet tees on the POE unit. It is
recommended  that good plumbing practice be followed by installing unions at the inlet and outlet
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Installation - Atmospheric Tank Recirculation System
connections. Care should be taken not to apply heat or pipe sealants that might deteriorate the PVC tees.
All connecting piping should be braced and plumbed so that no torsional loads or stress be exerted on the
inlet or outlet fittings. Do not apply any heat to the inlet or outlet tee connections.

Plumb from the tank outlet or a dedicated bulkhead fitting in the bottom 25% of the tank to the 11/4”
threaded connection on the recirculation pump inlet. An isolation valve at the tank and a union at the
pump connection will make any future service easier. Then connect the side connection on POE unit
outlet tee back to the bottom 25% of the tank. If necessary return piping to the tank can be plumbed up
and over the side of the tank. It is still good practice to continue this piping to the lower 25% of the tank.
1 schedule 80 PVC or 1” copper pipe should be used. Install the 1” threaded PVC plugs supplied with
the POE unit into the side connection of the inlet tee and the top connection of the outlet tee.

Fill the Clear view vacuum break with water by turning the fill/overflow fitting by hand counter
clockwise to face upwards. Add water until it overflows. Return the fitting to the downwards facing
position. Connect the provided 3/4” braided tubing to this fitting and plumb to a floor drain or position so
that any water flow from this line will be easily noticed. Do not plumb this line to any drain above the
elevation of the overflow fitting. Follow all regulations concerning backflow and air gap connections.
Periodic water flows from this line can occur. Failure to connect this line to an appropriate drain may
result in water damage should a check valve fail. ClearWater Tech is not responsible for any damage
resulting from water overflow from the Clear view Vacuum Break.

Disconnect the 1/4” Teflon® air vent tubing from the automatic air release. Slowly open the tank
isolation valves and allow the POE system contact tank to fill until no air is released from the tank.
Reconnect the tubing. Open all valves fully and check for leaks.

In this configuration the POE system can be activated by a float switch, a flow switch in the tank fill line
or a 24 hour timer. See the time delay relay section for the appropriate connection to the three position
AMP® pin on the time delay relay.

With the system filled and the time delay relay connected. Plug in the main power cord to the POE
system. Activate the CD10AD/12AD by depressing the ON/OFF rocker switch on the underside of the
unit. After several seconds the green main power light, HV drive light and external loop indicator lights
should come on. The dryer power indicator should start blinking and one of the two dryer chamber
indicator lights should be on. At this time none of the ten upper ozone output indicator lights will be on.
They will be activated with the ozone generator by the time delay relay.

Startup Procedures on an Atmospheric Tank Recirculation System

1.

The POE10/12 systems are shipped from ClearWater Tech with the time delay controller in the no delay
position (no time indicated on the time delay relay). For initial adjustment of the venturi feed gas flow, it
is recommended that one or more minutes be set to allow for venturi adjustment. In the recirculation
configuration it will be common for the system to be adjusted from ten minutes to as much as four hours.

After unplugging the POE unit, remove the cover from the time delay relay. Referring to the adjustments
outlined in the time delay relay section, set the relay for one minute or more. Depending on your
installation removal of the adjustment only if the POE unit is unplugged. Removal of this relay while the
unit is plugged in may result in damage and will void the warranty. After setting one minute on the relay,
plug the POE system in again.

The POE10/12 systems are shipped from ClearWater Tech with the venturi water bypass valve and the
feed gas control valve in the closed position. This is the correct position for initial startup.
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Installation - Atmospheric Tank Recirculation System
Start the POE unit by engaging the time delay relay with the switching system chosen for your
installation. When the switch activates the time delay relay, the POE system booster pump and ozone
generator will turn on.

You may now adjust the feed gas flow to the venturi. Slowly open the feed gas flow control valve at the
vacuum break. This will allow water to rise in the vacuum break riser column and dried air to flow in the
SCFH gauge under the CD10AD/12AD ozone generator. Adjust the feed gas control valve until the
SCFH gauge reads between 3-5 SCFH for CD10/AD and 6-8 SCFH for CD12/AD. Should water be
drawn into the venturi., refill the vacuum break and recycle the system as necessary.
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Installation - Single (Straight) Pass Filling System

In this configuration the POE system is placed between the treated water storage tank and the bottle filling
equipment. Piping from the storage tank bottom is connected to the POE system booster pump inlet. The POE
system outlet tee side connection should be piped to the bottle filling equipment. A valve for ozone residual
sampling or a monitoring device should be placed in this line before the filling equipment. Threaded plugs (1”
PVC) provided with the POE unit should be inserted into the side connection of the POE system inlet tee and the
top connection of the POE system outlet tee.

The POE system main power cord should be plugged into a dedicated 20 amp NEMA receptacle capable of
handling the power requirement of the POE system. In this configuration the POE unit can be activated by a flow
switch in the filler line. Follow the instruction in the time delay controller section for connecting these types of
switches to the time delay controllers three position AMP® pin connector.

Single (Straight) Pass Filling System
Figure 5
e (N

—

\

Storage Tank
= \\;:,‘__/7// o]

From
Storage To Bottling
Process
POE - 10/12 Ozone
Filtration System
Installation of a Single (Straight) Pass Filling System
1. When installing the POE10/12 system be sure to place the equipment in a sheltered location protected

from direct rain and dusty conditions. Freezing temperatures and temperatures in excess of 100°F for
extended periods of time will damage the equipment and void the warranty.

2. The POE10/12 system comes with a 6 12/3 NEMA 5-15 (standard residential) power cord and requires a
dedicated 20 amp receptacle. The unit should be placed within 4’ of the receptacle. Use of an extension
cord over 6’ in length or less than 12/3 gauge will result in damage to the equipment.
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Installation — Single (Straight) Pass Filling System
When connecting to the 17 threaded Schedule 80 PVC inlet and outlet tees on the POE unit. It is
recommended that good plumbing practice be followed by installing unions at the inlet and outlet
connections. Care should be taken not to apply heat or pipe sealants that might deteriorate the PVC tees.
All connecting piping should be braced and plumbed so that no torsional loads or stress be exerted on the
inlet or outlet fittings. Do not apply any heat to the inlet or outlet tee connections.

Plumb from the tank outlet or a dedicated bulkhead fitting in the bottom 25% of the tank to the 11/4”
threaded connection on the recirculation pump inlet. An isolation valve at the tank and a union at the
pump connection will make any future service easier. Then connect the side connection on POE unit
outlet tee back to the bottle filling equipment. 1” schedule 80 PVC is recommended. Install the 17
threaded PVC plugs supplied with the POE unit into the side connection of the inlet tee and the top
connection of the outlet tee.

Fill the Clear view vacuum break with water by turning the fill/overflow fitting by hand counter
clockwise to face upwards. Add water until it overflows. Return the fitting to the downwards facing
position. Connect the provided 3/4” braided tubing to this fitting and plumb to a floor drain or position so
that any water flow from this line will be easily noticed. Do not plumb this line to any drain above the
elevation of the overflow fitting. Follow all regulations concerning backflow and air gap connections.
Periodic water flows from this line can occur. Failure to connect this line to an appropriate drain may
result in water damage should a check valve fail. ClearWater Tech is not responsible for any damage
resulting from water overflow from the Clear view Vacuum Break.

A flow or pressure switch can be used to start the POE system. This switch should be installed
downstream of the POE unit before any filling equipment. Set the time delay relay control for one
minute. This will allow the system to continue to run for brief time periods between fill cycles and avoid
“short cycling” the POE unit. See the time delay relay section for appropriate connection to the time
delay relay controls 3 position AMP® pin connector.

Disconnect the 1/4” Teflon® air vent tubing from the automatic air release. Slowly open the tank
isolation valves and allow the POE system contact tank to fill until no air is released from the tank.
Reconnect the tubing. Open all valves fully and check for leaks.

With the system filled and the time delay relay connected. Plug in the main power cord to the POE
system. Activate the CD10AD/12AD by depressing the ON/OFF rocker switch on the underside of the
unit. After several seconds the green main power light, HV drive light and external loop indicator lights
should come on. The dryer power indicator should start blinking and one of the two dryer chamber
indicator lights should be on. At this time none of the ten upper ozone output indicator lights will be on.
They will be activated with the ozone generator by the time delay relay.

Startup Procedures on a Single Pass Fill System

1.

The POE10/12 systems are shipped from ClearWater Tech with the time delay controller in the no delay
position (no time indicated on the time delay relay). For initial adjustment of the venturi feed gas flow, it
is recommended that one or more minutes be set to allow for venturi adjustment. In the single pass
configuration it will be common for the system to be adjusted from one to three minutes.

After unplugging the POE unit, remove the cover from the time delay relay. Referring to the adjustments
outlined in the time delay relay section, set the relay for one minute or more. Depending on your
installation removal of the adjustment only if the POE unit is unplugged. Removal of this relay while the
unit is plugged in may result in damage and will void the warranty. After setting one minute on the relay,
plug the POE system in again.
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Installation — Single (Straight) Pass Filling System
The POE10/12 systems are shipped from ClearWater Tech with the venturi water bypass valve and the
feed gas control valve in the closed position. This is the correct position for initial startup.

Start the POE unit by engaging the time delay relay with the switching system chosen for your
installation. When the switch activates the time delay relay, the POE system booster pump and ozone
generator will turn on.

You will now have the time set on the time delay relay plus to adjust the venturi feed gas flow. Slowly
open the feed gas flow valve at the vacuum break. This will cause water to rise in the vacuum break and
dried air to flow in the SCFH gauge under the CD10AD/12AD ozone generator. Adjust the feed gas
control valve until the SCFH gauge reads between 3-5 SCFH for CD10/AD and 6-8 SCFH for CD12/AD.
Should water be drawn into the venturi, refill the vacuum break and recycle the system as necessary.
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POE10 Unit Diagram

Figure 6
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POE12 Unit Diagram

Figure 7

—

Operation
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Operation

Time Delay Relay

The time delay control is adjusted by pushing in on the pins above or below the three place digital display. The
red light in the upper right hand corner of the relay will blink when the time delay is engaged.

The range selector switch is factory set to the 999M position. This will allow the numbers set into the digital
display to represent minutes. The function select switch is factory set to DOB (delay on break). This allows the
timer to be controlled by the flow or pressure switch.

Main Power Cord

This 12/3 NEMA 5-15 120 volt power cord will allow the time delay control to handle up to a one horsepower
pump. A dedicated 20 Amp circuit is recommended for this controller.

Dry Contact Relay Connector

This two position AMP® pin connector is for the exclusive use of the ClearWater Tech CD10AD/12AD. This
enables the controller to actuate the ozone generator portion of the CD10/AD when the controller is engaged.

Remote Switch Connector

This three position AMP® pin connector is the connection point for a variety of switches used to activate the
controller’s contactors and time delay relay.

The two out terminals are the dry contact connection. This means that no power can be wired to these terminals.
Any power connected at this point will result in damage to the controller which is not covered by the warranty.
These wires can be attached to a flow switch, a set of dry contacts on a 24hr timer, a float switch or other dry
contacts.

The single middle wire is for a single hot wire connection similar to the MCI (motor control interlock) used on the
ClearWater Tech electrical interlock box. It requires a 120 volt AC single hot wire from a pressure switch, float
switch or 24 hour time clock.

Dual NEMA Receptacle

Under the time delay controller is a dual weatherproof 5-15 NEMA (standard residential) receptacle. Looking at
the unit from the bottom, the power cord is on the right side. The outlet on the right is switched by the internal
contactor and controlled by the timer relay. This outlet is for connecting a recirculation or booster pump up to
one horsepower. The outlet on the left is constantly ON for connection to the CD10/AD or CD12/AD. This will
allow the air dryer portion of these units to be operating on a continuous basis while the ozone generator portion
remains on standby.
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Operation
Vacuum Break Diagram

Figure 8
Ozone In
—— Ozone Out
Drain Holes
Mounting Cle ‘
ounting Clamps -——— Overflow Tube
Riser Tube
Flapper Valve
Ozone In

This is a 1/4” Kynar® compression fitting that connects to the ozone outlet on the CD10AD/12AD.

Ozone Out

This is a 1/4” Kynar® compression fitting on the feed flow adjustment valve, connecting to the Kynar®
compression fitting on the venturi. The feed gas control valve regulates excess vacuum and gas flow from the
venturi. The control valve may also be used to isolate the venturi should a check valve fail.

Riser Tube

This tube is the vacuum indicator, its height rather than its diameter determines the amount of vacuum created by
the venturi that is passed through the feed gas control valve to the ozone generator.

Water Fill/Overflow Fitting

This 3/4” Schedule 80 PVC barb fitting doubles as water fill and overflow point. It is installed hand tight - the
use of hand tools is unnecessary. Turn the fitting upright and fill to capacity. Turn the fitting facing downward
and connect the provided 3/4” braided PVC tubing. This tubing must be connected to a safe drain observing all
rules governing backflow and cross connection. Do not attempt to connect to any drain above the level of this
fitting.

Overflow Tube

This clear acrylic reservoir contains double the amount of water necessary to fill the riser column. The water
level must be maintained half way up the reservoir. Too little water in the reservoir will result in a loss of vacuum
and air flow through the CD10AD/12AD ozone generator.
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Operation
Time Delay Operation

The Time Delay Box is designed for well water use, to allow an ozone system to continue the ozonation process
after the main well pump has turned off.

Operation:

* Set timer relay to the “Delay On Break™ or “Off Delay” setting

* Set the desired time (typically set by minutes 999M). This set time will allow the switched outlet to have
power and the Dry Contact Source to have continuity until the time has elapsed.

* Wire the Time Delay Box System Control Interface to a control source by either using a flow switch or any
other normally-open non-voltage supplied switch to the two Brown/Blue wires or a 120VAC (TD100) or
220/240VAC (TD200) signal to the single black wire, located at the bottom of the Time Delay Box. One of
these two options must be used to initiate power to the switch outlet. Once continuity is lost through the two
Brown/Blue wires or voltage is lost to the Black wire the time delay sequence will begin.

* The 2-position Dry Contact source connector can be wired to the ozone generator External Loop. This Dry
Contact source will have continuity through it when the Time Delay Box has a signal to the System Control
Interface and while the time delay sequence is initiated. When continuity is present and wired to an External
Loop, the ozone generator will initiate ozone production. When there is no continuity on this loop ozone
production will be interrupted.

* Plug Main Power cord into a constant power outlet (TD100) or hard wire pig-tailed main power cord to
main power (TD200), L1 — Black, N/L2 — White, and Ground — Green.

Time Delay Box — Inside View

Figure 9
Figure: A

Time Setting t T

Set to 999M (Minutes) B
Set to DOB (Delay On Break or Off Delay) Brown Blue Dry Contact

Main Power Cord
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Operation
Time Delay Box — Front View

Figure 10
Dry Contact Source to Ozone generator External Loop
(EXT LOOP)
System Control Interface (see Figure: A)
/ 2 — Brown/Blue wires or the two outside pins, used for
@ g dry contact interface. Flow switch control.
( _::: 1 — Black wire or the center pin, used for 120VAC
(TD100) or 220/240VAC (TD200) signal input, pressure

120VAC Timer Controlled Switched Outlet.

\ switch control.

120VAC Constant Power Un-switched Outlet

Apex Interface Box —
AIF10 120VAC 60Hz and AIF20 220/240VAC 50/60Hz, 1 horsepower max.

The Apex Interface Box is designed to interlock both an ozone generator and oxygen concentrator. Typically a
vacuum switch is used to sense vacuum from the venturi closing the relay within the AIF Box energizing the two
outlets on the bottom of the box.

Operation:

* Plug both ozone generator and oxygen concentrator into the two outlets provided, no specific orientation
(AIF10) or hard wire the ozone generator and oxygen concentrator main power cords to the terminal strip
provided (AIF20).

* Wire to the relay connector at the bottom of the AIF Box, using a normally-open non-energized control
device (vacuum, flow or float switch).

* Plug the main power cord into a constant power outlet (AIF10) or hard wire main power to the terminal
strip provided (AIF20).

Apex Interface Box — Front View
Figure 11

Relay connector — Interface Loop out to vacuum switch,
flow switch, etc.

Blank (Not Used)

Main Power Cord

Switched Outlet (120VAC)/Terminals (220/240VAC Sce
schematic supplied inside cover)
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Operation

Setting The Time Delay on the POE10

During the recirculation period, the well pump is off and the booster pump is on, the booster pump circulates
water from the contact tank through the injector and back to the contact tank at a flow rate of about 8 gpm. At 8
gallons per minute and the full ozone output of one gram per hour, the CD10/AD delivers 0.55 parts per million
of ozone to the injector. About 0.50 ppm is actually absorbed by the water. Therefore, on each pass through the
injector, we are adding 0.50 grams of ozone per gallon. There are 30 gallons in the contact tank. By dividing this
volume (30 gallons) by the flow rate (8 gpm), we get a recycle time of 3.75 minutes. We have rounded this figure
off to 4 minutes per cycle.

Stated simply, every four minutes during recycle you are adding 0.5 ppm of ozone to each gallon of water in the
contact tank.

The quantity of iron, manganese or hydrogen sulfide in the water determines how much ozone we add. Thus, if
each part per million (mg/l) of iron requires 0.43 ppm of ozone, manganese requires 0.88 ppm of ozone and
hydrogen sulfide requires 1.0 ppm of ozone.

For example, if the water has 5 ppm of iron, multiply this number (5) by the ozone required in ppm (0.43), which
yields 2.15 ppm ozone required to precipitate all the iron out of the water. Divide the total ozone required (2.15
ppm) by the amount of ozone added per cycle (0.5 ppm) to get the number of 4 minute cycles required (in this
case, 4.3). Multiply this number (4.3) by 4 minutes to get the total number of minutes (17.2). This is the setting
for the time delay. (Note: these are stoichiometric calculations - your actual times may vary.)

Disinfection requires a residual of 0.4 ppm of ozone. If you want disinfection as well as iron removal, run one
more 4 minute cycle to add 0.5 ppm of ozone to the water to kill the bacteria and viruses. Total recycle time
required thus equals 17.2 (from above) plus 4 more minutes, totaling 21.2 minutes. Rounding up to the next
whole minute yields 22 minutes. For CD12/AD calculations use 1.0 ppm per 4 minute cycle.

Of course, these calculations are simplified. They provide a good starting point, but variations in water analysis,
pressure, flow and temperature will also affect the time required. You may have to adjust your times up or down.
This adjustment is easily made with the push of a button on the time delay relay to increase or decrease the
amount of ozone in the water.

POE10 Timing Table
Figure 12
HYDROGEN
PPM JINOM MAGANESE SULFIDE DISINFECTION
1 4 min 7 min 8 min 4 min
2 7 min 14 min 16 min
3 11 min 21 min 24 min
4 14 min 28 min 32 min
5 18 min
6 21 min
7 24 min

Timing Examples
To remove 4 ppm of iron, set the timer to 14 minutes
To remove 4 ppm of iron and disinfect, set the timer to 18 minutes (14 + 4)

To remove 2 ppm of hydrogen sulfide and 1 ppm of iron, set the timer to 20 minutes (16 + 4)
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m Maintenance of the ozone system is critical to its longevity and operating efficiency. While all
% system components are built to provide years of reliable service with minimum maintenance,
following the procedures outlined below is strongly recommended.

‘j All maintenance procedures have been segmented by interval: daily, monthly, semi-annual
and annual. Daily procedures involve quick, visual checks for changes in normal operating
conditions. Monthly, semi-annual and annual procedures include cleaning and/or replacement of certain critical

parts.
NOTES:

* The ozone generator warranty states that it * CAUTION: Observe all common safety
“does not extend to any product or part practices and review the “Safety Warnings and
which has been damaged or rendered Instructions” section before attempting any
defective as a result of use of parts not sold by maintenance procedure that requires the use of
ClearWater Tech, or service or unit tools and/or shutting down the ozone system.

modification not authorized by ClearWater
Tech” Please contact your ClearWater Tech
dealer if you have any questions about any
maintenance procedure before you begin that
procedure.

Daily Procedures

Ozone Generator

* Indicator Lights: Check the indicator lights on the ozone generator.

* Air Flow: Check the SCFH/vacuum gauge assembly attached to the ozone generator. Make sure air flow is
within the SCFH range described in the installation section

* Vacuum: Check the SCFH/vacuum gauge assembly attached to the ozone generator. Make sure pressure is
within the range described in the installation section

Vacuum Break

* Water Level: Check the water level in the vacuum break. Make sure it is up to the fill line. Fill as required by
removing the threaded fitting on top of the riser tube until water is up to the fill level in the riser tube (see
Figure 8).

Injection Manifold

* Check valve: Inspect the Teflon ozone delivery line that runs between the vacuum break and the check valve
assembly on the suction port of the ozone injector manifold. If water is observed in the delivery line near the
check valve assembly, the check valve has failed. See Troubleshooting Guide.

Ozone Destruct System

* Water Trap: Check water trap for excessive water. It should be no more than half full. If excessive water is
observed, see Troubleshooting Guide.

* Ozone Destruct Unit: Check to make sure the power indicator light located on the right side of the unit is
illuminated. Note: Unit must be plugged into an unswitched outlet. Cover of unit will be warm to the touch.
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Maintenance

Monthly Procedures

Ozone Generator

* Cooling Fan Operation: Check to make sure the cooling fan mounted on the bottom panel of the ozone
generator is operating. If not, refer to the Troubleshooting Guide.

* Cooling Fan Filters: Check the cooling fan filter element mounted on the fan assembly located at the bottom
panel of the ozone generator and clean as required. Operating conditions in the equipment area will dictate the
frequency required for this procedure. Remove the filter element and clean with soap and water, drying them
completely before re-installing (see Figure 13).

Ozone Generator Cooling Fan Assembly
Figure 13

=N D

Finger Guard
Fan Filter Element

Fan Filter Grill

Booster Pump(s)

* Strainer Baskets: Check and clean the strainer basket in the booster pump (if so equipped) as required.

System Shutdown Procedures

CAUTION: The ozone generator operates at high voltages. Follow these steps carefully before performing
any annual maintenance procedures.

Step 1: Turn off power to any peripheral system hydraulic components and air prep system.

Step 2: Turn the Main Power switch on the ozone generator to the “OFF” position. The LED display on the
front cover should not be illuminated.

Step 3: Disconnect the power to the ozone system either at the service disconnect box (if so equipped) or
main circuit breaker.

Annual Procedures
CAUTION: Follow system shutdown procedures before performing any of the following steps.

Air Preparation System

Air Dryer: Replace sieve material according to the steps outlined below (see Figure 14). CAUTION: Allow
the air dryer chambers to cool completely before continuing with the following steps.

Step 1: Straighten out the ends of the dryer chambers.

Step 2: Using a snap ring tool, remove the top snap rings.
Step 3: Remove the top screens.

Step 4: Using a snap ring tool, remove the bottom snap rings.

Step 5: Remove the old sieve material from the dryer chambers and dispose. Note: When removing the
sieve material , be sure not to discard the bottom screens.
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Maintenance
Step 6: Re-install the bottom screens. Note: The heater rod must be put through the bottom screens.

Step 7: Fill chamber with new sieve material to 3/4” to 1” below the top of the dryer chamber.

Step 8: Using a snap ring tool, place the bottom snap rings just above the top level of the new sieve material.
Step 9:  Re-install the top screens.

Step 10: Using a snap ring tool, place the top snap rings snug against the top screen.

Step 11: Bend the ends of the dryer chambers in-ward for added retention of the sieve material.

Step 12: The CD10/AD and CD12/AD must be turned on for 24 hours prior to system start-up to eliminate
any moisture trapped in the new sieve material.

CD10/AD and CD12/AD Heat Regenerative Air Dryer
Figure 14

Dryer 1 Connector Dryer Chamber #1
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. O '\ Bottom Screen Heater Rod

Sieve Material Bottom Snap Ring
i Top Scree
P W Top Snap Ring
Solenoid Valve Connector Dryer 2 Connector
(3 — Position, White) (2 — Position, White)

Ozone Generators

* Cooling Filters: Clean or replace the cooling fan filter elements as required.
* Inline Particulate Filter: Replace the inline particulate filter.

* Reaction Chambers: Remove and disassemble the reaction chamber according to the steps outlined below (see
Figure 15). Check the chamber interior and dielectric tube for oil, dirt or moisture.

Reaction Chamber Removal and Disassembly

Note: Disassembly and service of the reaction chamber(s) is a technical, delicate and critical procedure. Please
consult your ClearWater Tech dealer before attempting this procedure.

Step 1: Make sure all power to the ozone generator has been disconnected according to the “System
Shutdown Procedures” outlined above.

Step 2: Disconnect the high voltage lead from the reaction chamber(s).
Step 3: Remove reaction chamber from ozone generator.
Step 4: Remove retaining screws and washers from the two end caps (3 each).

Step 5: Using a gentle back-and-forth twisting motion, remove the non-high voltage end cap (the one without
the high voltage attachment screw) from the heat sink/cathode assembly. Note: Orientation of the end
cap on the heat sink/cathode assembly.

Step 6: Remove the high voltage end cap and dielectric from the heat sink/cathode assembly. Note:
Orientation of the end cap on the heat sink/cathode assembly. Remove end cap and contact brush
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Step 7:
Step 8:

Maintenance
from dielectric glass anode.

With contact brush attached, remove the brush adapter nut from the high voltage end cap.

Inspect the dielectric, end caps and cathode for breakage, corrosion or debris, and then follow the
assembly and re-installation steps below.

Reaction Chamber Assembly and Re-installation:

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 8:

Step 9:

Make sure the glass dielectric is clean (free of dust, dirt, grease, oils, etc.).

Prepare the end caps for re-assembly by replacing the O-rings. Thread the hex brush adapter nut, with
contact brush attached, onto the end of the high voltage end cap (cap with the high voltage attachment
screw) center screw.

Using a gentle twisting motion, press the non-high voltage end cap onto the heat sink/cathode
assembly until flush with the heat sink cooling fins. Note: Correct orientation of end cap.

Slide the three end cap retaining screws with washers through the holes in the non-high voltage end
cap, aligning them with the heat sink screw bosses. Thread screws into screw bosses until heads are
snug against the end cap.

Slide the dielectric into the heat sink/cathode assembly. Seat the dielectric into the O-rings of the non-
high voltage end cap by applying pressure with a gentle twisting motion. There must not be any dirt,
debris, oils or fingerprints on the dielectric upon re-installation.

Slowly insert the high voltage end cap assembly into the dielectric. Note: Do not bend center wire of
the brush during this procedure. It is normal for the bristles to bend flat against the dielectric glass.
Using a gentle twisting motion, press the high voltage end cap onto the heat sink/cathode assembly
until flush with the heat sink cooling fins. Note: Correct orientation of end cap.

Slide the three end cap retaining screws with washers through the holes in the end cap, aligning them
with the heat sink screw bosses. Thread screws into screw bosses until heads are snug against the end
cap.

Re-install complete reaction chamber assembly into the ozone generator by following the “Removal
and Disassembly” instructions in reverse order, from Step 5 to Step 2. Follow steps outlined in
Chapter 7, “Start-Up and Calibration” to re-start the ozone system.
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Maintenance
CD10/AD and CD12/AD 1” Reaction Chamber — Exploded View
Figure 15
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Vacuum Break

* Cleaning: Disconnect ozone delivery lines. Remove the vacuum break from mounting clamps. Disconnect the
overflow tube from flapper valve, open flapper and clean the seat with a soft cloth. Remove riser tube threaded
fitting and flush riser tube with water. Re-assemble and re-install vacuum break, making sure to add water to
correct level.

Injector Manifold

* Check Valve: Replace the check valve located at the ozone injection manifold. Note: Because the system is in
the shutdown mode, no vacuum is present at the injector. Therefore, it is normal for some water to be flowing
from the injector during this procedure.

Contact Vessel

Cleaning, Contact Column only: Inspect the diffuser slots at the top of the contact column riser tube. If they
are clear, no further maintenance is required. If the slots are fouled, disassemble the column and clean as
required, following the steps outlined below.

Step 1: Make sure the isolation valves before and after the contact column(s) are closed.
Step 2