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Overview

Introduction

About RGF

Congratulations on the purchase of your new RGF WashMaster® water treatment
system. For over 20 years RGF Environmental Group, Inc. has been the industry
leader in industrial wash water treatment systems with thousands of installations
worldwide.

RGF Environmental Group, Inc. is committed to helping industry comply with strict
EPA regulations. Founded in 1985, RGF pioneered the development of heavy
equipment zero discharge wash water recycling systems.  Since then, RGF has
continuously expanded to encompass the entire scopes of water treatment concerns
of industry. Today RGF offers a variety of products and services that is among the
widest available in the pollution control equipment industry.

How to Use This Manual

As with any piece of new equipment, the first thing you should do is obtain a
complete understanding of the operation and maintenance of the system before you
begin. The best way to do this is to read the manual and associated documentation
sent with the unit well before it is scheduled to be installed. RGF has invested a
great deal of effort to make our manuals as informative and user friendly as possible
to make the task of learning about your new system as enjoyable as possible.

Operations Manual for Washmaster Universal Overview o 1
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How This Manual Is Organized

This manual is divided into the following major sections.

Shipment Inspection/ Receipt Checklist:

This section should be read immediately upon receipt of your system.

Safety:

A description of the labeling conventions employed in the manual to
point out specific items relating to issues of personnel safety and proper
operation of the system. General safety concerns and overall
operational guidelines for the system.

Chapter 1: The WashMaster® System

Unit familiarization, basic system information and system flow
diagrams. Covers the overall concepts of the Vision 2000
WashMaster® System.

Chapter 2: Installation

Provides important information to ensure proper equipment placement
and connection.

Chapter 3: System Startup and Operation

Contains the steps required to properly start up your new system. The
Operating Instructions outline the normal course of action for the
routine operation of the system.

Chapter 4: Preventative Maintenance Schedule

Recommended periodicities for maintenance routines are located in this
section. Personnel who will be maintaining the unit should familiarize
themselves fully with this section.

Chapter 5: General Theory

A description of how the RGF WashMaster® system actually separates
clarifies and treats the waste stream. In depth explanations of the
processes and supporting information to help operators understand the
physics and chemistry of the system.

Chapter 6: Controlling Water Quality

Without proper water chemistry control, even the most sophisticated
systems will fail to perform to expectations. This section covers
important topics, which must be continually considered for proper
system operation.

2 e Overview
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Chapter 7: Troubleshooting

This section provides possible remedies for unusual operating
conditions that occur from time to time.

Chapter 8: Replacement Parts List

A convenient source for locating part numbers and nomenclature of
commonly replaced items on the system.

Chapter 9: Sub-Component Manuals

Additional literature provided on individual components of the system.
This section is useful for more detailed knowledge of technical
specifications regarding a specific sub-component.

System Warranty

System warranty and policy.

Product Registration and Return Forms

Forms for registering your system, Installation and Start-up Record and
Client Questionnaire.

Glossary of Terms

Information section defining some terms used throughout this manual.

Engineering Drawings

Reference drawings and schematics of the system.

Sources of Help

If you are unable to answer questions you have about your system from the
information in this manual, RGF provides the following additional sources of help.

1) Your local RGF Licensed Distributor. He has a trained service
support staff which is trained on all systems.

2) RGF Web Site Help Page provides answers to commonly asked
questions and late breaking information concerning system operation
and maintenance. Access the site at http://www.rgf.com

3) If you still have questions or have comments, the RGF Service
Department can be contacted by e-mail at requests@rgf.com

E-mail queries receive first priority through the Service Department. Please include
as much information as possible so our service staff can quickly return an answer.

Operations Manual for Washmaster Universal Overview e 3
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Shipment Inspection

Shipment Inspection

Immediately upon receipt of the WashMaster® System, you are responsible as the
purchaser to take the shipping containers off the truck and inspect the equipment,
storage tanks and parts for damage.

IF ANY VISIBLE DAMAGE TO THE EQUIPMENT IS
EVIDENT:

e Notify the driver for the courier company immediately and write on
the Bill of Lading what is damaged or missing.

o Call RGF immediately at (561)-848-1826 or FAX (561)-848-9454 a
copy of the Bill of Lading with damage or missing items to RGF.

Pre-Installation Checklist

Remove the RGF PACKING SLIP and the BILL OF LADING. Verify the
condition and presence of all the parts and components found on the pallets and
skids. Remove the LOOSE PARTS CHECKLIST from inside of the LOOSE
PARTS BOX and verify the condition and presence of all the parts and components
within the box. If any of the items are missing, please contact your distributor
immediately or RGF at (561)-848-1826 or FAX (561)-848-9454.

4 e Shipment Inspection Operations Manual for Washmaster Universal
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Safety

Labeling Conventions in This Manual

Certain information contained in this manual is VERY IMPORTANT. In addition,
there are varying degrees of importance of this special information. Since most of
the special information regards safety related issues, this section explains the
conventions used throughout this manual. The following information explains the
various conventions used to highlight important information

‘AkDANGER

This statement directly regards an immediate RISK TO LIFE.

‘ A kWARNING

This designation, along with its associated graphical representation, denotes
information that must be completely understood and heeded in order to prevent
Serious Personal Harm or Significant Environmental Conseguences.

‘A kCAUTION

This designation brings special attention to information that sensitizes the reader to
the importance of following the instruction carefully. Typically used for information
that reduces the risk of equipment damage or increases personal safety of the
operator.

Note:

This designation clarifies or brings attention to particularly useful information that
increases unit performance or reduces operating costs.

Operations Manual for Washmaster Universal Safety e 5



M .
[ —
ENVIRONMENTAL GROUP, INC.

General Safety Issues

o  All operating procedures, cautions, and warnings MUST be adhered to

when operating the WashMaster® system and when using the recycled
water processed through the system.

e All OSHA guidelines should be followed and material safety data
sheets (MSDS) for all chemicals being used to treat the recycled water
should be posted by the owner or operator of the system in a
conspicuous place for all persons coming into contact with the system.

e  Appropriate personal protective equipment MUST be used by all
persons utilizing chemicals when maintaining and operating the system
to avoid personal injury.

e Ensure all areas surrounding the system are adequately ventilated.

e Avoid adding excessive chemicals to the recycling system. (Refer to
Chapter 6, Controlling Water Quality)

Note:

Additional safety precautions are listed throughout the manual.

6 e Safety Operations Manual for Washmaster Universal
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Chapter 1: The WashMaster®
System

The Vision 2000 Concept

The Vision 2000 line of WashMaster® systems was designed with modularity in
mind, to suit each individual waste stream properly. RGF has available several
standard models that may be integrated together as shown in Figure 1.1. However,
depending on how your particular waste stream needs to be treated, depends on if
your distributor or system integrator has added additional components to the standard
system. If additional components have been added, it is important to become
familiar with the components’ names and functions and where they will fit into the
waste streams flow through the system.

» Basic System Layout

. uVv/03
Figure 1.1 Chamber
550 Gallon Pressure
Storage Tank
Tank
Blower
Biosorb
Polish Series One
Filters
Recycled / Supply
Fresh water Pump
selection
Process
Pump
Poly Coated
Skid

Operations Manual for Washmaster Universal Chapter 1: The WashMaster( System e 7
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The WashMaster® System

This manual contains information on system installation, start-up, operation and
maintenance as well as containing useful information on controlling water quality,
training bulletins, and the theory behind how the WashMaster® System operates. In
order to perform installation, start-up and maintenance procedures easily and
correctly, it is important to become familiar with the system that you have. Chapter
2 is designed for just this purpose.

Unit Familiarization / Flow Diagram

Process Skid
2 f— Q Blower
Multi Media
—
— — — ——
ows/ Process Process Pump Polish Filter #1
Bio-Sorb Tank

AN
N

\/@Q@@@

Pressure Polish Filter
550 Gallon storage pump #2

8 e Chapter 1: The WashMaster( System Operations Manual for Washmaster Universal
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Chapter 2: Installation

Installation Requirements

The WASHMASTER® System must be installed in strict compliance with these
procedures in order for the warranty to be activated. The purchaser is responsible for
bringing the required utilities (i.e. water, electricity and drainage) to the system and
connecting them according to local codes. If the system must be modified by RGF
or the distributor in order to meet the requirements of local codes, the purchaser will
be required to pay the modification costs. When the purchaser has completed all of
the above, a field representative will be furnished by the RGF Distributor. He will
provide installation check-out, testing and training at no charge.

Please read the installation procedure completely and thoroughly before installing
and operating the unit.

Installation Procedure

It is important to fully understand Chapter 1 to help you become familiar with all of
the components and equipment names for your particular system. This will make for
easier installation; start up, operating and maintenance procedures.

NOTE:

Make sure to use Teflon tape or Teflon paste on all threaded connections and PVC
glue (medium blue PVVC cement) on all slip connections.

Operations Manual for Washmaster Universal Chapter 2: Installation e 9
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Equipment Placement

Place all of the equipment skids and tanks on the concrete pad location as desired.
Allow a minimum of 2' clearance between components for access ways.

Main Drain Return Line

A. MAIN DRAIN RETURN LINE should be imbedded in the equipment
pad prior to system installation. If there is not one available, one
should be plumbed to accommodate drain return lines from the
components of the system. This return line should be readily accessible
from the rear of each component such that all of the drain lines from
each component can be plumbed into a common manifold and fed into
the Main Drain Return Line (refer to the "Suggested Layout).

Control Panel

OFF /ON/START
SWITCH

Process
Multi-Media
and

Filter
IN/OUT
Pressure

Fresh
Water/
Recycled
Water
Selector

Indicator
Lights

Final Polish
Filter In/Out
Pressure

10 e Chapter 2: Installation
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Aeration
Tower

Biosorb Series |

» Biosorb Series | and Clarifier

A. The Biosorb is incorporated into the WashMaster Universal. It is
located on the right hand side of the system.

OWSs
Section

Skimmer Bio-Section Aeration

Sludge Inlet
/ Return

\ \ Hydrocarbon

L Otj-t|Et Accumulator
Clairifying Skimmer

Section

Operations Manual for Washmaster Universal Chapter 2: Installation e 11



M .
[ —
ENVIRONMENTAL GROUP, INC.

> Inlet Pipe Assembly

1—=1/2” INLET THROTTLE VALVE

1—1/2” CROSSOVER PIPE ASSY.

2”7 AREATION TOWER

NOTE:
DO NOT GLUE 18” SECTION

Figure 2.1

A. Plumb a1 % “line from the settling Pit feed pump to the Inlet of the
WashMaster Universal’s Biosorb Series I. Include in this line a 1 %"
Throttle/Isolation ball valve. This valve is provided to throttle the feed
flow rate to the Biosorb during operation. Install the line into the
aeration tower as shown.

> Fresh Water Inlet Connection

A. Plumb a FRESH WATER SOURCE to the WashMaster Universal’s
3/4" FPT FRESH WATER INLET. This line requires the use of an
isolation ball valve and backflow preventer (not supplied). This fitting
is located on the rear of the system near the Storage Tank

> Drain Return / Bleed Line Connections

A. Plumb the 2” Main Drain Line located on the rear of the system to the
Main Drain Return to wash pad trench.

> Main Electrical Connection

A. The Electrical Connections to the WashMaster Universal should be
connected by a certified electrician, according to local and national
codes. It is required that the Equipment Frame be directly grounded
using a typical Grounding Rod System. (Refer to Electrical Diagrams
in the Engineering Drawings section, located at the back of this
manual)

B. MAIN ELECTRICAL JUNCTION for the WashMaster Universal
System components should be planned into the equipment pad prior to
system installation. Most installations will require 220 VAC, 30 amps,
1 phase, 60 Hz with a neutral and a ground as a minimum. 3 Phase
option is available on request.

C. The MAIN ELECTRICAL DISTRIBUTION BOX is located just
below the Main Control Panel.

D. The Equipment Service Disconnect should be located within 10 feet
of the equipment and within eyesight.

12 e Chapter 2: Installation
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IMPORTANT:

Do not turn on the power to the unit until instructed to do so by this manual.
Otherwise, damage to the system pumps will result.

Main Control
Panel

Electrical Control Panel

Electrical Distribution Panel

> Multi-Media Filter

A. Fill the Multi-Media Filter housing with the supplied media using the
following procedure. Remove the Multi-Media Filter head assembly of
the filter by unscrewing the lid from the top of the vessel using the
supplied head wrench. Remove the head from the body assembly being
careful not to lose the o-ring.

B. Rotate the top diffuser to one side out of center in order to install
media.

C. Fill the media filter with water to just above the laterals to prevent
damage during media installation.

D. Make a funnel out of cardboard to help install the media. First install
all of the rock media in the bottom of the housing. Ensure the
standpipe remains centered during media installation. Level out the fist

Operations Manual for Washmaster Universal Chapter 2: Installation e 13
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layer of media. Next, install all of the sand media into the housing,
leveling upon completion. Then, install all of the anthracite carbon
media, leveling upon completion.

E. Reinstall the filter head. Ensure the o-ring for the head is intact before
re-installation. Snug with head wrench.

Multi Media

Filter with

Head Wrench

Tool Fresh Water
Make-Up
Inlet

Fresh Water
Inlet

Main Drain
Return
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Multi Media
Filter
Process
Tank
Fresh Water
Inlet
Multi Media
Backwash
Valve
Pressure
Tank Fitting
Connection
Multi-Media
Backwash
Slide Valve
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> Fresh Water Inlet Connection

A. Plumb a FRESH WATER SOURCE to the 3/4" slip FRESH
WATER MAKE UP INLET. This line requires the use of an
isolation ball valve and backflow preventer.

Fresh Water
inlet
connection

16 e Chapter 2: Installation Operations Manual for Washmaster Universal



®

[ —
ENVIRONMENTAL GROUP, INC.

Regenerative
Blower

> Pressure Tank Installation

A. Install the 5 gallon Pressure Tank to the top of the Pressure pump
outlet. Wrap Teflon tape around the MPT fitting of the pressure tank
and install ensuring correct thread connection.

Install
Pressure
Tank Here

Operations Manual for Washmaster Universal Chapter 2: Installation e 17
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Chapter 3. System Startup and

Operation

System Startup

> Before you begin

The following startup procedures must be followed thoroughly in order to prevent
damage to the system components.

‘ A kWARNING

Do not apply power to the system until directed to do so in the specific startup

procedure!

Biosorb Series |

> Filling the System
A. Close all DRAIN VALVES (e.g. valves PD-1 and PD-2).

B.

C.

Close all of the ISOLATION VALVES between the components of
the system.

Fill the tanks of the system evenly and at the same time in order to
prevent damage to the compartment baffles of the tank. Continue to fill
the system until the water in the tank starts to flow out of the Clarifier
Skimmer.

Storage Tank, Misc. Tanks and Pits

NOTE: Do Not Open the Isolation Valves until directed to do so.

A

B.

Close the Storage Tank DRAIN VALVE and ISOLATION
VALVES.

Turn on the Fresh Water Supply to the WashMaster Universal. The
Storage Tank will fill automatically to the level of the mechanical float
assembly. Fill the Storage Tank approximately 3/4 full (400 gallon
mark) with fresh water with a garden hose.

Ensure all of the FLOAT SWITCHES inside of the Storage Tank are
free to swing.

Operations Manual for Washmaster Universal

Chapter 3: System Startup and Operation e 19
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D.

Fill the remaining tanks and pits of the system and wash pad to the
position where the level switches are in the engaged position.

Process System

» Filling the System

A. Close all DRAIN VALVES (e.g. valves PD-1 and PD-2).

B. Ensure all Polish Filters are installed and the lids are hand tightened
then backed off % turn.

C. Prime the Process Pump by removing the union from the Process and
Pressure Pump housing and fill the pump head with water from a hose.
Open all of the purge valves on top of the filter housings (PF-1, PF-2).

E. Fill the Process Tank with water until all floats are floating. The
Process Tank is the square tank located on the rear of the system next
to the Biosorb.

F. Recheck all unions to ensure they are all hand tightened.

NOTE:

Proper priming of this pump is of extreme importance. Failure to ensure
proper priming will inhibit proper operation of the pump and destroy it.

> CFC/CO°P System

A

Prepare the CFC System for normal operating by opening CFC-1.

Start-Up

A

B.

Open all of the isolation ball valves between the components of the
system.

POWER CAN NOW BE APPLIED TO THE SYSTEM
COMPONENTS.

CFC SYSTEM START-UP

Start the CFC system by holding the CFC SYSTEM PRIME LEVER
up (refer to Figure CFC-1) until the CFC pressure reaches approx. 11
psi, then release. The lever should remain in the up position. If it does
not, then the CFC System is not properly primed, check the system
valves to ensure they are properly opened and re-bleed the CFC pump.
Once the CFC System is properly started, the Aux. System light and
UV/O3 Catalytic Chamber indicator (blue light on the side of the
chamber) should be illuminate indicating that power has been applied
to the CFC System. Also, the CFC Pump will run continuously. If in
the event the CFC system loses prime, the lever will shut down to
prevent equipment damage.

20 e Chapter 3: System Startup and Operation Operations Manual for Washmaster Universal
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CFC System Prime Lever

Figure CFC-1

DELIVERY SYSTEM START-UP (Optional)

The SUPPLY PUMP (Top pump) will run until a maintained pressure
of approximately 45 psi is reached then the pump will shut-down. If
the pump continues to run without stopping, re-priming of the pump
may be necessary or check to ensure all of the isolation valves are
open.

PROCESS SYSTEM START-UP

The Process System is controlled by the OFF/ ON/ START SWITCH
located on the Control Panel and the float switches located in the
Process and Storage tanks. The Off-On-Start Switch can be turned to
the Start position for automatic operation of the system, once the
process pump starts release the switch allowing it to spring return to the
on position. The Process Pump (bottom Pump) will begin processing
the water through the filters of the system until all of the water from the
process source has been processed to the storage tank or until the
storage tank has reached the high level.

Operations Manual for Washmaster Universal Chapter 3: System Startup and Operation e 21
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System Operation

OWS / Biosorb Series |

» Process Description:

Primary Treatment — OWS / Biosorb Series | Tank:

Initial treatment includes Aeration in the Aeration Tower the oil water separation in
the first compartment of the OWS / Biosorb. There are skimmers installed to collect
the free oils for collection in the Hydrocarbon Accumulator installed on the inward
side of the Series One. The main job of treating and breaking down the pollutant and
biological material in the reclaimed wash water takes place in the aeration chambers
or “BIOZONES” of the Biosorb Series | Tank. A large volume of air is supplied to
the aeration chambers from the supplied regenerative air blower. This air is
introduced at the bottom of the chambers through a series of simple diffusers to
create a fully aerated liquid. A complex system of microorganisms, supported on
plastic media, uses the aerated conditions to break down the biodegradable material
present in the wash water. This form of treatment is called secondary treatment and
it produces a much cleaner effluent than the traditional septic tank style of primary
treatment.

Clarification Stage — Biosorb Series | Clarifier:

Any solids or flock produced in the Biosorb Series | “Bio-Zones” is settled out in
this compartment under quiescent conditions. The sludge that accumulates at the
bottom of this chamber is automatically returned to the Biosorb Series | tank for re-
activation. The clarified effluent then passes through to the Process Tank.

Process Section

> Process System

Water enters the Process System from the process tank by the suction of the Process
Pump and is passed through the Multi-Media Filter and then through the first
Polishing Filter by the process pump where it is delivered to the Storage Tank.

The Multi-Media Filter is automatically controlled and backwashed by the Multi-
Media Filter Controller and the Polishing Filters are automatically backwashed by
the PB-1, PF-3, PP-1 and PD-2 valves which are electric solenoid valves controlled
by the Backwash Timer located in the main electrical control box.

Stored water is then pulled from the Storage Tank by the Pressure Pump and filtered
by the Polish Filter #2 and delivered to the System Outlet.
Controlling Flow

Flow through the Process System is controlled by Flow Control Valve at the inlet
into the Biosorb, the Multi-Media Filter Valve and the Polishing Filter Valves.
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» CFC System (Continuous Flow Control)

Water is continuously fed through the CFC system from the Storage Tank by the
suction of the CFC System Pump and is supplied to the CO3P Process. Flow through

the COS3P Process passes recycled water through the Ozone and Chemical Venturi
and the UV/O3 Catalytic Chamber, and is returned to the Storage Tank.

Controlling Flow

Valve CFC-1 should be fully opened for normal operating conditions.

IMPORTANT:

Valve CFC-1 must never be shut completely off. The UV/O® Chamber requires
continuous flow or the chamber will overheat and malfunction.

» WATER SUPPLY

The water supply to the washing equipment is supplied by the Supply Pump. This
pump maintains pressurized feed to the washing equipment. This system can also
supply an optional High Volume Wash Station.

Storage Tank

» Operation

Water enters the Tank from either the Process Tank or fresh water make-up. The

water inside the tank is continuously pumped by the CFC System, through the codp
Process, and returned. When wash water supply is needed, wash water flow is
pumped by the Supply Pump to the point of use. Float switches inside of the tank
control the operation of the system.

This system has a high level (pump up) float switch. In addition, if the tank water
level reaches a level below 18”, the fresh water make-up valve will allow fresh water
to enter the tank.
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Operational Notes

‘ A kWARNING

| e UV/O® CATALYTIC CHAMBER

1)

2)

2)

3)

DO NOT look at the UV light in the chamber. PERMANENT
DAMAGE OR BURNS TO EYES OR SKIN MAY RESULT.

DO NOT run the UV Chamber without water flow through the
Chamber; The UV bulb needs water flow to keep it cool. DAMAGE
TO THE BULB WILL RESULT.

DO NOT open or attempt to repair the chamber. If problems occur,
call your serviceman or distributor for further instruction.

DO NOT BREATHE OR INHALE THE OZONE GAS.
PROLONGED BREATHING OF NOTICEABLE AMOUNTS OF
OZONE may result in: respiratory irritation to nasal passages, throat,
bronchial and pulmonary membranes; headache, nausea, burning,
watery irritated eyes. In some instances (such as enclosed spaces and
tanks), significant concentrations of ozone may collect. Adequately
vent all tanks and enclosed spaces before entering for maintenance or
repair until the level of ozone has depleted down to acceptable levels
(<0.1 ppm). If an ozone odor is still noticeable, continue ventilating
until the odor is non-detectable. Ozone odor is similar to the smell near
copy machines when making copies or MIG and TIG welders in
operation and is the "fresh air” odor one sometimes notices after a
thunderstorm.

GENERAL NOTE:

At a level of 1 ppm, 0zone becomes intolerable to humans. A human’s reaction to
this level is the same as the reaction to a strong bleach or ammonia odor. Usually,
the nose will indicate discomfort.

‘A kCAUTION

| e POLISHING FILTER

1)

2)

Before servicing be sure to RELIEVE THE PRESSURE on the
Polishing Filter(s) by using the drain valve and bleed valve or
PERSONAL INJURY COULD RESULT!

RGF Filters have been lab tested and time tested - COPY FILTERS
HAVE BEEN KNOWN TO BREAK UP OR DISSOLVE, THEREBY
PLUGGING OTHER PARTS OF THE UNIT CAUSING EXCESSIVE
PRESSURE AND EQUIPMENT DAMAGE!!!
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‘ A kWARNING

| « CFC SYSTEM PUMP:

1)

2)

Proper priming of the CFC System Pump is essential to the operation of
the pump. Improper priming of the pump will cause poor performance
and eventual pump failure.

DO NOT OPERATE the CFC System Pump if the Storage Tank is
emptied or DAMAGE TO THE PUMP WILL RESULT.

‘A kCAUTION

| ¢ PROCESS PUMP:

1)

2)

TO PREVENT DAMAGE TO THE PROCESS PUMP, DO NOT
OPERATE without sufficient prime and net positive suction head
(NPSH).

DO NOT OPERATE THE PUMP while the system valves are closed.

‘A kCAUTION

| « SUPPLY PUMP:

1)

2)

TO PREVENT DAMAGE TO THE SUPPLY PUMP, DO NOT
OPERATE without sufficient prime and net positive suction head
(NPSH).

DO NOT OPERATE THE PUMP while the system valves are closed.
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Chapter 4. Preventative
Maintenance Schedule

Overview

The following section is developed to keep the WASHMASTER® System in top
working order. It is NECESSARY to follow the maintenance procedures below
precisely as stated. The lack of maintenance, in the long run, will reduce

productivity and can be both costly and time consuming.

It is recommended that

this format be copied and incorporated as a regular work routine.

‘ A kWARNING

Turn off all power, and release pressure before servicing the system. All gauges

must read zero!

Required Tools and Supplies

v Hammer

v’ Garden Hose For
Back Flushing

v Garden Hose
Nozzle

v Rubber Boots And
Gloves

Adjustable End
Wrench

Tube Brush For
UV/O® Chamber
Cleaning

#1 Flat Head Screw
Driver For Venturi
Adjustment If
Needed

Proper Safety
Equipment

5 H.P. Shop VAC
For Extracting Old
Media

pH Test Strips

Garbage Bag For
Proper Filter
Disposal

Square Head
Shovel For Digging
Out Trench Valley
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Daily Maintenance

BIOSORB® System Maintenance

» Weekly Maintenance
A. Remove floating solids from the surface of the Clarifier.
B. Check that the blower, sludge lift, and discharge pump are operating
properly.
» Sludge Maintenance Procedure

Large solids in the wastewater will settle out in both the holding tanks and the
primary chamber. These solids collect at the base of these compartments and form
sludge. This sludge degrades biologically over time but accumulates gradually and
needs to be removed periodically.

It is important that the correct procedure for sludge removal of the “BIOSORB” is
carried out. The following steps need to be performed.

IMPORTANT: Please post Health and Safety information and issue a copy to
personnel involved in the sludge removal of the system before commencing.

Ensure that all power to the unit is switched off.

B. Open the drain valves of the Biosorb Series | Tank for 30 seconds to
remove settled sludge from the bottom of the tank.

C. Continue to flush the sludge from the bottom of the tank until
approximately six inches (150 mm) of water is removed from each
chamber.

D. Refill the Biosorb Chambers and holding tanks by adding clear water.

E. After refilling, all electrical power to the units should be restored.

Process Section

» Daily System Check

Daily, with the system running, log the pressure gauge readings. Check the status of
the indicator lights and hour meter. Check the water level in the Storage Tank.

Keep an accurate record of all of the readings and indicators to determine when
certain components of the equipment skid will need maintenance.
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NOTE: Use the following as general rules:

Multi-Media Filter

If the pressure difference across the Multi-Media Filter is greater than 30 psi, the
filter will need to be backwashed according to the Multi-Media Filter Procedure.

Polish Filter Gauges

If the pressure difference for the Polishing Filters is 10 psi or more, the filters need to
be backwashed or manually cleaned.

Polishing Filters

» Daily Maintenance

Daily, or if the inlet and outlet pressure difference on the Polishing Filters is greater
than 10 psi, the filters need to be backwashed by the following procedure.

AUTO BACK FLUSH NOTE:

For Automatic Systems, if it is found that the Polishing Filters are not being
backwashed properly, then the Auto Backwash Sequence will need to be adjusted
accordingly.

UV/O?® Catalytic Chambers

> DAILY MAINTENANCE

A. Ensure the UV/O® Catalytic Chamber indicator light on the side of the
chambers (at the top) is illuminated.
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Weekly Maintenance

Trenches, Sumps, Pits, and Clarifiers

»> Weekly Maintenance

Weekly, or as required, the trenches, sumps, pits and clarifiers of the pad need to be
checked for sediment level. The trenches' sediment level should not be more than
half of the depth of the trench. Dig out the trench using a shovel, and dispose of the
waste accordingly. The sumps and pits should be dug out if there is at least 1/4 of
the depth full of sediment. The clarifiers should be removed and dug out on a
weekly basis, or as required, regardless of the amount of sediment.

IMPORTANT:

Dig out the trenches, sumps, pits and clarifiers as regularly as possible. Keeping
them cleared of sediment build up will result in better water quality throughout the
entire system.
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Multi-Media Filter

> Weekly Maintenance

Weekly, or if the pressure difference across the Multi-Media Filter is greater than 30
psi, then the filter will need to be manually backwashed by the following procedure.

AUTOMATIC MULTI-MEDIA FILTERS
Backwashing the Multi-Media Filter

A. The OFF/ ON/ START Control Switch must remain in the ON position
for this operation.

B. Ensure there is sufficient water in the Process Tank to perform a
sufficient backwash. Once the system starts to backwash, the Supply
Pump will continually fill the Process Tank.

C. Initiate a manual backwash cycle by pressing and releasing the START
BACKWASH switch. The following control sequence will occur:

e  The Process Pump will turn off.
e  Polish filter #2 will start to backwash with fresh water.
e  The backwash valve will move to the backwash position.

e The Process Pump will restart, moving the water through the filter
in the backwash direction then to the waste line. Backwashing will
continue for approximately 3 minutes.

o Polish Filter #1 will backwash with fresh water.
e  The process Pump will turn off.
e The Backwash valve will move back to the filter position.

e  The Process Pump will turn back on and normal filtering will
proceed.
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Polishing Filters

» Weekly Maintenance

Weekly the Polishing Filters need to be removed and manually cleaned by the
following procedure:

Manually Cleaning

A
B.

Turn the OFF/ ON/ START Switch to OFF.

OPEN the Polishing Filters, drain valve (PD-1/ PD-2) and solids bleed
valves.

Allow to drain and relieve pressure. The Pressure Gauges Should
Read “Zero”.

Disconnect all of the air bleed lines from the lids.
Remove the Polishing Filter Lids by turning them counterclockwise.

Remove and manually clean the Polishing Filters using a fresh water
hose to flush all debris from the filter and the inside of the filter
housings. Replace filters to the housings.

Replace the lids by turning clockwise; ensure the filter seals are in
place on the housings.

Replace all of the air bleed lines to the lids.
SHUT the Polishing Filter drain and solids bleed valves.
Turn the OFF/ ON/ START Switch to START position then release.

Storage Tanks

» Weekly Maintenance

A

B.

Open the drain valve to the Storage Tank and allow draining for 1
minute to remove any accumulated solids from the bottom of the tank.

Check inside the tank to ensure the float switches are free to swing.
Remove any accumulated debris or scum from the surface of the tank
water.
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Monthly Maintenance

OXYPUCK
> Monthly Maintenance

A. Add OxyPucks once a month.
UV/O?® Catalytic Chambers

» Monthly Maintenance

Once a month, or as required, the UV/O? Catalytic Chamber needs to be cleaned by
the following procedure:

‘ A kWARNING

Shut off all power to the system before attempting to service or repair the UV/O?
Catalytic Chamber. The chamber operates under high voltage, which can cause
severe shock if ends are removed while power is applied.

A. Turn the main power to the system OFF.
B. Close the Isolation Ball VValves (CFC-1) to the CFC System.

C. Disconnect the union at the top of the UV/O® chamber. Disconnect the
bottom union to thoroughly clean the lower portion of the tube.

NOTE:

Use caution in handling the UV/O? Catalytic Chamber. The UV bulb is extremely
fragile and will break if the chamber is mishandled.

D. Insert an appropriate sized bottle brush and scrub the interior of the
quartz glass tube. If a heavy build up of scale is present, prepare a
solution of Citric Acid and scrub the tube until clean.

Reconnect the inlet and outlet and open isolation ball valve (CFC-1).

F. Turn the main power to the system back ON.
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As Required Maintenance

Multi-Media Filter

» As Required Maintenance

If the Multi-Media Filter has a high-pressure differential after continued
backwashing or if the Polishing Filters are continually fouled, then the media will
have to be changed by the following procedure.

Changing the Filter Media
A. Turn the Process Control Switch to OFF.

B. Ensure all pressure is relieved from the system (all gauges should read
zero). Use the supplied tool to remove the top cap. Remove the drain
Plug from the bottom of the Multi-Media Filter.

C. Once all of the water has drained, use a 5 horsepower wet / dry shop
vacuum to remove the old media. Once all the media has been
removed, thoroughly clean and flush out the filter housing.

D. Replace the media with RGF Filter part # FL-078 and replace media to
filter housing according to the Multi-Media Filter installation
instructions.

E. Re-assemble the filter housing and return to normal operation.

Programmable Auto Backwash

Change the Programmable Auto-Backwash sequence if the filters need to be
backwashed more frequently. The Auto Backwash Timer is factory pre-set to 24
hours between backwashes (T OFF dial) and two minutes of backwash (T On dial).

Turn the main power to the system OFF.

w

Open the Electrical Control Box and remove the ODR relay.

C. The dials on the face of the relay control the amount of time between
backwashes (T OFF dial) and the amount of time the backwash is
performed (T ON dial).

To change the amount of time between backwashes, turn the T OFF dial to the
desired amount of time (scale is in hours). To change the amount of time the
backwash is performed, turn the T ON dial to the desired amount of time (scale is in
minutes). An example of a setting is illustrated:

Timer Setting Example:

Time between backwash cycles = 5 hours
Length of time of backwash = 2 minutes

Dial settings:
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Backwash
Timer
JEEEEEER |
Backwash e Bt
Timer ON/ A i —
- Timer
Do Not Adiust

NOTE:

If the power to the system is turned OFF, the timer restarts its cycle from zero. The
timer relay does not retain its time cycle during power OFF.

Winterizing the System

In areas of the country where the system will be shut down for the winter or there is
a possibility of local freezing, the system will need to be drained down to prevent
damage to the internal components and piping of the system. The water from the
system should be hauled off or evaporated. All main sumps to the system should be
turned off, pumps removed and covered to prevent damage to the sump basins. All
power to the system should be shut off completely. The components of the system
should be drained completely (e.g. pumps, filter housings, UV/O® Chamber)
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Chapter 5: General Theory

Overview

The Piping and Instrumentation Diagram in the Engineering Diagram Section
outlines the path that the waste stream takes as it is recycled. The General Theory
section explains each process of the recycling process. A comprehensive
understanding of theory of the WASHMASTER® System should be achieved to
assist in the proper installation, operation and maintenance of the system.

OWS / Biosorb Series | System

OWS / Biosorb Series |

The Biosorb was designed to accommodate a variety of wastewater applications with
high B.O.D. and C.O.D. levels. Our goal in treating wastewater high in organic
contaminants is to convert the carbon into microorganisms that we can remove from
the water by settling. The Biosorb provides an aerobic environment that encourages
the growth of organisms - organisms that use organic material for both their carbon
and energy source. The clarifier provides a method for settling out the bugs and re-
activating them within the system.

Series Il Equipment Skid

Process System

The process water enters the Process System of the WashMaster Universal
equipment Skid by the suction of the Process Pump. The water is filtered through
the Multi-Media Filter removing large particulate from the waste stream then passed
through the first Polishing Filter for initial polishing of the water. The Multi-Media
and Polishing Filters are periodically backwashed to remove accumulated
particulate.

The water is then placed in the 550 gallon storage tank. The Polishing Filters are
equipped with air and solids purge valves and have a system for back flushing the
filters. From the storage tank the water is filtered again through Polish Filter #2 and
directed to the System Outlet.

The CFC System circulates the stored water through the UV/03 chamber then back
to the storage tank.
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Supply Header

The supply header comprises a manifold of piping and valves, which allows the
operator to select the water source to be supplied to the wash equipment. The
operator may select either wash or rinse water to be delivered to the wash equipment.
Rinse water typically is municipally supplied 40-60 psig "tap" water. Recycled wash
water will come from one of the following sources depending on system parameters:

Continuous Flow Control System (CFC System)

The CFC system consists of the CFC Pump, the UV/O® Chamber, and venturi
injection. The purpose of the system is to continuously provide recycled water at
moderate supply header pressure and to continuously circulate water through the
Catalytic Oxidation Process (CO®P). The terms CFC and CO®P are related and the
systems utilize the same components. CFC refers to the mechanism for the hydraulic
delivery system, and CO®P refers to the chemical and photochemical process for
water treatment.

CFC Pump

The CFC Pump is a 1/2 Hp. centrifugal circulation pump that pumps the processed
water from the storage tank to the Supply Header and through the codp system.

Catalytic Oxidation Process (CO3P System)

The Catalytic Oxidation Process is designed to reduce the Biologic Oxygen Demand
(B.0.D.) and Chemical Oxygen Demand (C.O.D) of the recycled water. This is
accomplished through the contact with ozone and ultraviolet light. The tri-reaction is
completed when the ultraviolet light (catalyst and oxidizer) in the chamber excites
the ozone (oxidizer) and OxyPuck (oxidizer) to cause them to react faster in the
aqueous solution (refer to Figure UV/O3-1). Ultraviolet light is also a remarkable
sterilizer of living organics such as bacteria and algae. In turn, the three works
together in breaking down organics to clarify the water before it is reused. This is all
accomplished by the CFC system, which transfers the water from the tank passing it
by the ozone injection and through the UV/O® Catalytic Chamber and returning it
back to the tank.

UV/O3 Catalytic Chamber

A cylindrical vessel used to produce Ozone (O3) which is venturi injected in the

CFC system, to prevent bacteria or algae growth. The chamber also produces
ultraviolet light, which is a sterilizer used to UV destruct organics and excite 0zone

in the Catalytic Oxidation Process (CO3P) as the water passes through the chamber
(refer to figure UV/O3-1).

UV/03 Catalytic Chamber
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Figure UV/03-1

Pressure Pump

The Supply pump is utilized to deliver the recycled water to the washing equipment
this pump supplies the water from 20 - 40 psi at up to 45 gallons per minute. The
pump contains a pressure switch and pressure tank.
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Chapter 6: Controlling Water
Quality

Overview

Controlling the waste water quality on the WASHMASTER® System is a very
important process that can greatly enhance the quality of your recycled water. By
controlling the pH level, Total Alkalinity, the amount of oxidizers and soaps that are
used, you will be able to improve the quality of water in your system. There are
many factors which control the water quality. These factors are listed below in order
of their appearance in the following section:

pH / Alkalinity
pH
Total Alkalinity
Oxidizers
OxyPuck
Ozone
Ultraviolet Light
Cleaning Agents
Enviro-Control
Water Conditioner 1 (WC-1)
Solids
Total Dissolved Solids (T.D.S.)
Total Suspended Solids (T.S.S.)
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PH / Alkalinity

PH

PH (potential hydrogen) is a relative measure to indicate how acidic or alkaline a
substance is. Thus, it denotes the degree or strength of alkaline or acidity. Some
acids or alkaline substances are stronger than others and, in order to compare them,
the pH scale has been devised. The pH numerical index ranges from 1.0 (extremely
acidic) to 14.0 (extremely alkaline). The midpoint of 7.0 indicates that the solution
is neutral. That is, it is neither acidic nor alkaline. Pure distilled water is a neutral
solution. Note: High PH tends to emulsify oils and reduce the efficiency of the unit.
The use of high PH cleaners should be minimized.

The PH scale is a logarithmic scale and even though the difference from 0 to 14.0
doesn't seem very great, every unit on the pH scale is a difference of 10 times, and
every two units is a difference of 100. For example, if you have an alkaline cleaning
solution of 10.0 and increase it to 11.0, you are making that solution 10 times more
alkaline. If you go up two units to a PH of 12.0, the solution becomes 100 times
more alkaline, and so on.

» Controlling PH:
To Raise PH:

One chemical usually added to raise the PH level is Sodium Carbonate. How much
to add is basically a trial and error operation, but a general rule of thumb that is good
to follow is to add 1/4 pounds of Soda Ash for every 1,000 gallons of water within
the system. After adding the Soda Ash, wait for about an hour before re-checking
the PH level. Take whatever further action is indicated by the test.

To Lower PH:

The chemical normally added to lower the PH level is called Muriatic Acid, which is
actually a dilute form of the more hazardous hydrochloric acid and comes in liquid
form. Another acid product is the so called Dry Acid or Sodium Sulfate, which
comes in a granular form. Acid of any type should always be added directly to
the water, NEVER the water to the acid! The amount of acid required is
determined by performing an acid demand test with the water test Kit.

Total Alkalinity

Total Alkalinity is the measure of the total amount of alkaline chemicals in the water
and not the same as PH. PH measures the strength of an alkaline (or acid), while
alkalinity measures the amount of alkalis present. While PH and Total Alkalinity is
not the same thing, Total Alkalinity can have an effect on how fast or easily
changes in PH can be accomplished.
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» Controlling Alkalinity

For our purposes, the Total Alkalinity should be kept at about 150 ppm. In
general, alkalinity has not been a problem for recycling, providing you are using a
neutral soap. If you have a drum of water and introduce a scoop of alkaline clearer,
you may change the pH and get a reading of 12. That does not mean that if you add
a second scoop of cleaner, you will get a different reading - in fact, it will probably
be identical. What will change is the Total Alkalinity.

Oxidizers

OxyPuck

OxyPuck is an oxidizer that exhibits outstanding purifying characteristics. It is not
affected by the pH level and the only byproducts after oxidation are oxygen and
water. Also, the OxyPuck does not need to be closely controlled. It will
significantly reduce the amount of B.O.D. (biological oxygen demand) and C.O.D.
(chemical oxygen demand) and will also remove any odors that may be present and
increase the clarity of the water.

Ozone

Ozone is another oxidizer that exhibits outstanding purifying characteristics. Ozone
is different than OxyPuck in that it is not in a liquid form. Ozone is produced by a
unique process developed by RGF in which a special chamber called the
TurboHydrozone® uses air as it's agent to produce the ozone. A simple look at the
blue indicator light on the chamber assures ozone is being produced. The ozonated

air is then bubbled inside of the storage tank or is vacuum dragged into the cosp
System by the Ozone Venturi, which agitates the water thus oxidizing it, which
reduces B.O.D.'s and C.0.D.'s, removes odors and improves water clarity.

UltraViolet Light

UltraViolet (UV) light is the third oxidizer used by RGF to complete the catalytic

oxidation process (CO3P). UV light is a sterilizer, which kills organics by emitting
ultraviolet light inside of the UV Catalytic Chamber. This ultraviolet energy is also
used to excite the OxyPuck and the ozone that is already in the water to enhance
their individual oxidation potentials.
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Cleaning Agents

In discharge systems the use of soaps or chemical additives is not recommended. If
one must use detergents or additives they should be neutral pH, quick splitting
variety and used sparingly. Cleaning Agents are added to open-looped recycling
water systems to help remove the oils and road film off of the equipment being
cleaned. Cleaning agents contain surfactants, which help to relieve the surface
tension of the water, enabling the oils and particles to detach more readily from the
equipment being cleaned. Some cleaning agents, however, may cause the oils to
emulsify, which will not allow for easy removal, which in turn may end up back on
the equipment. In order to prevent this, the cleaning agents in consideration for use
with the system should be formulated with low to moderate foaming and limited oil
emulsifying properties while remaining a neutral pH cleaner. RGF recommends the
following two cleaning agents to be used with your system.

Enviro-Control

RGF has developed a specially formulated soap for closed-looped recycling systems
called Enviro-Control to use with your system. This soap is a water white blend of
biodegradable surfactants containing all of the qualities listed above, plus it helps
prevent bacteria and algae growth, inhibit corrosion. It has no dyes, perfumes or
thickeners added, and it helps to flocculate oil accumulation.

Enviro-Control can be purchased in a super concentrated form through your
distributor or RGF at 1-561-848-1826 or FAX 1-561-848-9454.

Water Conditioner-1 (WC-1)

Water conditioners are a good addition to a recycling system because they help to
maintain good water quality and help in releasing suspended solids. RGF has
available a water conditioner that can do all of this and more, the Water
Conditioner 1 (WC-1). This water conditioner has many water quality improving
abilities. It aids in the flocculation of suspended solids, reduces B.O.D. and C.O.D.
loading, and helps to soften the water. WC-1 also inhibits corrosion on your system,
providing more years of service and will help to lower the total suspended solids
count, which will improve the color and clarity of your recycled water. Since WC-1
can provide all of these benefits, it should be made a regular part of the chemical
additions to your system.

Dissolved and Suspended Solids

Total Dissolved Solids (T.D.S.)

T.D.S. represents the total conductive material actually dissolved in the water. It is
the same as salt or sugar dissolved in water and should not be confused with
suspended solids or turbidity. Total dissolved solids can include both organic and
inorganic materials. Inorganic materials can be soluble in many cases and add to
T.D.S. Any chemical addition to the water will increase T.D.S. (except OxyPuck).
Water treatment chemicals often solve one problem but create another problem.
While the addition of a flocking agent may remove suspended solids and turbidity, it
may drastically increase T.D.S.

44 e Chapter 6: Controlling Water Quality Operations Manual for Washmaster Universal



M .
f O —
ENVIRONMENTAL GROUF, INC.

Eventually, a solution with increasing T.D.S. will reach a level where it is considered
to be saturated (i.e. it has reached its solubility constant). Saturation is when the
addition of a soluble or dissolved solid reaches the maximum ability of the water to
hold it in solution at a given temperature. When the T.D.S. level exceeds this level,
the material comes out of solution and either settles or forms crystals, which is how
rock candy is made.

T.D.S. is measured by a special conductivity meter, which works on the principle
that "pure" water has no conductivity of electrical current. The addition of material
such as T.D.S. increases the electrical conductivity; therefore, the higher the reading,
the higher the T.D.S. level. Readings are in Micro-Siemens - a unit used to measure
low electrical current.

Total Suspended Solids

T.S.S. represents the total amount of fine colloidal particles floating in a liquid, too
small to settle out, but kept in motion by Brownian movement. Brownian movement
is the rapid vibratory motion of particles suspended in a liquid caused by the
bombardment of the particle by the moving molecules of the liquid. The velocity
varies inversely with the size of the particles and also depends on the viscosity of the
medium. T.S.S., unlike T.D.S. (Total Dissolved Solids), does not dissolve in water
and are deemed important because these solids will create unsightly conditions,
sludge deposits and a demand for oxygen. Suspended solids can be organic or
inorganic.

The standard way of testing waste water for suspended solids is to filter the waste
water through a 0.45 pm (1 micron = 1 millionth of a meter) porosity filter.
Anything on the filter paper after drying at a temperature of approximately 103°C is
considered a portion of the suspended solids. Another way to measure suspended
solids is by a device called a spectrophotometer. This device is used to measure
photo metrically the quantity of light of a particular wavelength (S.S. = 810 nm) that
is absorbed by the suspended solids in solution.
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Chapter 7: Troubleshooting

Flow

SYMPTOM

| PROBABLE CAUSE |

SOLUTION

PROCESS SYSTEM

1. PROCESS PUMP
NOT
OPERATING

A) POWER IS NOT

APPLIED TO PUMP

PUMP HAS LOST
PRIME

B)

C) SYSTEM VALVES
ARE IMPROPERLY

ALIGNED

A)

B)

Q)

VERIFY POWER IS APPLIED;
THE PROCESS SYSTEM
CONTROL SWITCH IS IN
THE PROCESS POSITION
AND THE BREAKER IS
SHUT.

ENSURE FLOAT SWITCHES
ARE PROPERLY
POSITIONED,
UNOBSTRUCTED AND FREE
TO SWING AND ADEQUATE
WATER IS IN BOTH
SUCTION AND DISCHARGE
TANKS

ENSURE THE PROPER
ELECTRICAL CONNECTIONS
WERE MADE TO THE
SYSTEM. REFER TO THE
PROCESS PUMP
COMPONENT MANUAL.
VERIFY SYSTEM LINEUP.
ENSURE UNOBSTRUCTED
FLOW TO PUMP SUCTION.
REPRIME PUMP ENSURING
THAT PUMP CASING IS
WATER FILLED. OPEN THE
PRIMING PLUG AND RE-
PRIME PUMP.

CONDUCT VALVE LINEUP
WITH P&ID.

2. NOORLOW
FLOW
THROUGH
PROCESS
SYSTEM

A) POLISH FILTERS
ARE CLOGGED

WITH PARTICULATE

A)

PERFORM A POLISHING
FILTER BACK FLUSH IN
ACCORDANCE WITH PMS.
IF THIS DOES NOT REMEDY
PROBLEM THEN FILTERS
ARE FOULED AND NEED TO
BE REPLACED.

Operations Manual for Washmaster Universal
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2. NOORLOW A) MULTI-MEDIA A) PERFORM A MULTI-MEDIA
FLOW FILTER IS FILTER BACK FLUSH IN
THROUGH CLOGGED WITH ACCORDANCE WITH PMS.
PROCESS PARTICULATE IF THIS DOES NOT REMEDY
SYSTEM PROBLEM THEN FILTER IS

FOULED AND NEEDS TO BE
REPLACED.
B) PERFORM A POLISHING
B) POLISH FILTERS FILTER BACK FLUSH IN
ARE CLOGGED ACCORDANCE WITH PMS.
WITH PARTICULATE IF THIS DOES NOT REMEDY
PROBLEM THEN FILTERS
ARE FOULED AND NEED TO
BE REPLACED.

CFC SYSTEM

1. CFC PUMP NOT A) POWER IS NOT A) VERIFY POWER IS APPLIED;
OPERATING APPLIED TO PUMP BREAKER IS SHUT.

ENSURE THE PROPER
ELECTRICAL CONNECTIONS
WERE MADE TO THE
SYSTEM. REFER TO THE
CFC PUMP COMPONENT
MANUAL.
B) PUMP HAS LOST B) CHECK WATER LEVEL IN
PRIME STORAGE TANK. ENSURE
UNOBSTRUCTED FLOW TO
PUMP SUCTION. REPRIME
PUMP ENSURING THAT
PUMP CASING IS WATER
FILLED. CONDUCT VALVE
LINEUP WITH P&ID.
C) SYSTEM VALVE IS C) CONDUCT VALVE LINEUP
IMPROPERLY WITH P&ID.
ALIGNED

2. UV/O3 A) OZONE GENERATOR | A) CALL YOUR DISTRIBUTOR
CHAMBER ON IS DEFECTIVE OR RGF FOR FURTHER
HOUSING IS OFF TROUBLESHOOTING

ADVICE.
3. UV/O3 A) UV BULB RUBBER A) RE-SEAT BULB INTO
CHAMBER GROMMET IS GROMMET.
LEAKS IMPROPERLY
SEATED.
B) UV CHAMBER IS B) ENSURE UNOBSTRUCTED
OVER PRESSURIZED FLOW. CONDUCT VALVE
C) INNER CHAMBER LINEUP WITH P&ID.
GLASS IS CRACKED C) INNER CHAMBER MUST BE

OR BROKEN.

REPLACED.
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Electrical

The WashMaster® system should be installed by a licensed electrician and should
have a properly sized over-current protection (i.e. circuit breaker) device installed
upstream of the device. Electrical Troubleshooting should be conducted by an
electrically trained individual after he has carefully reviewed the electrical drawings
in Engineering Drawings section. All indications should be considered: LED
illumination, pump rotation and fluid flow.

SYMPTOM

| PROBABLE CAUSE |

SOLUTION

PROCESS SYSTEM

1. INDICATOR
LIGHTS NOT
OPERATING

A) POWER IS NOT
APPLIED

B) LIGHT IS BLOWN
ouT

C) LOOSE WIRES

D) BAD GROUND

A)

B)

Q)

D)

VERIFY POWER IS APPLIED;
THE SYSTEM

CONSULT TECHNICIAN OR
REMOVE 4X4 ELECT. BOX
FROM REAR OF PANEL AND
REPLACE LIGHT.

CHECK ALL WIRE
CONNECTIONS WITH MAIN
POWER TURNED OFF AND
TIGHTEN IF LOOSE.

OPEN MAIN ELECT. BOX,
CHECK GROUND STRIPS
FOR LOOSE WIRE THEN
TIGHTEN, IF NECESSARY

2. PROCESS
SWITCHES NOT
OPERATING

A) POWER IS NOT
APPLIED

B) LOOSE WIRES

C) BAD GROUND

D) BLOWN SWITCH

A)

B)

€)

D)

VERIFY POWER IS APPLIED;
THE SYSTEM

CONSULT TECHNICIAN OR
REMOVE 4X4 ELECT. BOX
FROM REAR OF PANEL AND
REPLACE.

CHECK ALL WIRE
CONNECTIONS WITH MAIN
POWER TURNED OFF AND
TIGHTEN IF LOOSE.

OPEN MAIN ELECT. BOX,
CHECK GROUND STRIPS
FOR LOOSE WIRE THEN
TIGHTEN IF NECESSARY
REMOVE 4X4 BOX ON REAR
OF PANEL AND REPLACE
PER ELECT. DIAGRAM.

3. UV/O3LIGHT
NOT
OPERATING

A) GFI BLOWN
BREAKER
B) GFILOOSE WIRES

C) BURNED OUT BULB

A)

B)

C)

OPEN GFI COVER AND
PRESS RESET

CHECK ALL WIRE
CONNECTIONS WITH MAIN
POWER TURNED OFF AND
TIGHTEN IF LOOSE.

CALL RGF OR YOUR
DISTRIBUTOR
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Chemistry

SYMPTOM | PROBABLE CAUSE | SOLUTION
CHEMICAL
1. EFFLUENT A) OXYPUCK FEED A) REFILL OXYPUCK FEED
RECYCLED SYSTEM SOLUTION SYSTEM.
WATER SMELLS IS LOW OR EMPTY.
B) OXYPUCK FEED
SYSTEM IS NOT B) REFER TO THE LMI PUMP
WORKING OPERATION MANUAL.
PROPERLY.

C) UV/O3 CHAMBER
NOT OPERATING.

C) SEE ELECTRICAL: UV/O3
CHAMBER NOT OPERATING.

2.  EFFLUENT A) OXYPUCK FEED A) REFILL OXYPUCK FEED
RECYCLED SYSTEM SOLUTION SYSTEM.
WATER IS VERY IS LOW OR EMPTY.
CLOUDY. B) OXYPUCK FEED
SYSTEM IS NOT B) REFER TO THE LMI PUMP
WORKING OPERATION MANUAL
PROPERLY.

C) UV/0O3 CHAMBER
NOT OPERATING.

D) THE WATER C) SEE ELECTRICAL: UV/O3
CONDITIONER (WC- CHAMBER NOT OPERATING.
1, OPTIONAL) HAS D) INCREASE THE WC-1
NOT BEEN ADDED INJECTION RATE.
OR RESIDUAL
LEVEL IS LOW.

NOTE:

If repeated attempts to reduce smell or clear up the recycled water fail to improve the
water quality, or if the amount of soap needed to clean adequately rises to an
unacceptable level. The water has become overburden with dissolved and suspended
solids. The system should be drained and the spent water disposed of in accordance
with local, state and federal regulations.

50 e Chapter 7: Troubleshooting Operations Manual for Washmaster Universal



M .
ENVIRONMENTAL GROUP, INC.

Chapter 8: Replacement Parts

General Ordering Information

When preparing to order replacement parts for your system:

Have the Model # and Serial # of the unit ready when placing the
order.

Have the ship to address ready.

Identify the part needed with the part # and description and call RGF or
your local distributor to place an order.

Replacement Parts List

The following is a list of commonly needed replacement parts.

[ PART # | DESCRIPTION

Filters and Parts

FL-078 FILTER MEDIA FOR MULTI-MEDIA FILTER

FP-073 MULTI-MEDIA FILTER VALVE ASSEMBLY

FL-086 25 micron POLISHING FILTER CARTRIDGE (ONE)

FP-051 O-RING FOR POLY FILTER HOUSING
Chemicals

CE-029 OXYPUCKS (18 PER PKG.)

EC-1-5 ENVIRO-CONTROL - 55 GALLONS

WC-1-5 WC-1 WATER CONDITIONER -5 GALLONS

Operations Manual for Washmaster Universal
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Pumps and Parts

PU-130 1/2 Hp. CFC SYSTEM PUMP
PU-140 1-1/2 Hp. CENTRIFUGAL PROCESS PUMP
PU-142 VITON SEAL FOR 1 1/2 Hp., PUMP
PU-32 1/3 Hp. S.S. LIFT STATION SUMP PUMP
PU-20 PUMP UP FLOAT SWITCH (30' CORD)
PU-25

PUMP DOWN FLOAT SWITCH (30' CORD)

Valves and Unions

VA-06-1 3/4" PVC BALL VALVE
VA-06-4 1 1/2" PVC BALL VALVE
VA-100 | 3/4” SOLENOID VALVE ASSEMBLY (NORMALLY CLOSED)
VA-100-1 3/4” 1 1/2” SOLENOID COIL ONLY (120 VAC
VA-22 1/2" BRASS FLOAT VALVE WITH FLOAT
VA-110 | 1 1/2" SOLENOID VALVE ASSEMBLY (NORMALLY CLOSED)
PF-253 3/4" PVC UNION
PF-256 1 1/2" PVC UNION
VA-51 1/4" FPT X 3/8" TUBE 90 DEG PVC VALVE
Misc. Parts
EL-580 — PANEL INDICATOR LIGHTS (SPECIFY COLOR)
EL-582
EL-160 OFF/ ON/ START SWITCH)
SA- UV/O3 CHAMBER
005T-16
PT-117 OZONE VENTURI
PT-12 RGF GREY TOUCH-UP PAINT
HF-23 1/4" O.D. POLYETHYLENE TUBING
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Chapter 9: Sub-Component
Manuals
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Process Pump and Pressure Pump

BGT

I I I Residential Water Systems

Goulds Pumps

GT IRRI-GATOR™ Self-Priming
Centrifugal Pumps — 60 Hz

FEATURES

(@ Il Self-Priming Design: Once pump is initially
primed, filled with water, it will reprime
when the water level rises above the end of
the suction pipe.

B Serviceable:

* Back pullout design allows disassembly of
pump for service without disturbing piping.

* Two compartment motor for easy access to
motor wiring and replaceable components.

B Diffuser (Guidevane): Bolt down diffuser
provides positive alignment with impeller.
Diffuser has stainless wear nng for extended
performance in abrasive conditions. ED.A.
compliant, injection molded, food grade,
glass filled Lexan® for durability and abra-

New base on 1% - 3 HP models. slon resistance.

W Impeller: ED.A. compliant, glass filled
Moryl®. Corrosion and abrasion resistant.

B Corrosion Resistant: Electro-coat paint
process is applied inside and out, then
baked on.

M Casing: Cast iron construction. Four (4) bolt,
back pull-out design. Tapped openings pro-

GOU LDS PU M PS vided for vacuum gauge and casing drain.
@ M Powered for Continuous Operation: Pump
ratings are within the motor manufacturer's
recommended working limits. Can be oper-

ated continuously without damage.
Goulds Pumps is a brand of ITT Corporation B Mechanical Seal: Carbonfcerarn'rc b
ould BUNA elastomers. 300 senies stainless steel
WIRLgOUNE.com metal parts. Pump design prevents the seal
from running dry.

Engineered for life

54 e Chapter 9: Sub-Component Manuals Operations Manual for Washmaster Universal



®

[ —
ENVIRONMENTAL GROUR, INC.

Goulds Pumps

GT Irri-Gator Self-Priming Centrifugal Pumps

APPLICATIONS . M?:gu‘r;n working pressure; AGENCY LISTINGS
: 125 L
Specifically designed fior the . _
folowing uses " ma’g‘“ ——— o Csmadine Suandaeds
9 Amzzoaban
* Lzwm sprinkiing » Rotation dockwiss when
* Imigation viewed from motor end
* Air conditioning systems Matar Underwritars
* Hoat pumps = NEMA standard open drip byl
= Water transfer proot.
* Dewatering * &0 Hez, 3500 RPM Goukdy Pusmps. i 50 W01 Regaasred
= Staimess stesl shaft
SPECIFICATIONS * Singhe phase: ¥i-1%: HP STANDARD ODP MODELS
Pump: 115230 V; 2 and 3 HR
« Pipe connections 230 V only Built-in ovesioad e e
114 NPT suction with automatic resat. =10 T
1%" NPT discharge = Three phase: 230/450 V. -1 % 1
» Caparitis: to 110 GPM at Ovedoad protaction must ErY 7
5 foot suction i1, lbe provided in starer unit =30 3
« Haads: 1o 178 feat. Starter and heaters (3) mast be Trort "
: odered separately
* Reprime capabiities: 19 15 L] )
fct suction it * Dptional TEFC motors are avail- (3] % ]
able. See price book for onder G2 1
numbers [RiTH] 1
DIMENSIONS AND WEMNHTS
[ Weda Gl | G | Gis G0 | Giw | Gierd | Ghied | Giisd | Goed | el
[ E 1 1% ] ] ¥ 1 1% 1 3
Langth =¥ To 0%, | i, T, | 11 ] T | J0v, | 0w, | J1%,
Width Ei
T
Woightflbs] | &8 | %2 B | & | ® [ & 8 | = | & ] 7
Pruses Girasis [ Thiaa
\
-—
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PERFORMANCE CURVE
METERS | FEET]
al
. — —
"‘-._H .L Ty
i 1001 h‘h “h"\. 3 h-\q.
g!} 1 P VAN \m_\
3 T TN
W o LY \ 111 B K
5 1 PG A A AW Y
5 1 mu 111 AL B 14
5 =l AEENERE R
o
= & 1 _1!‘ I T T LY
g -m-% 'ltl WA T 1 1‘. 1.1I 17
= o HH helt X
RS ALY 1 —
W e, 1
] EH : of
0 :F‘ - - -
[ mF EFQ___,
- I 1 I I
] 10 w3 [T 0 ™ @ W W0 M0 120US GPM
o 5 M ] b 15 mihr,
GALLONS PER MINUTE ()
Sengle and thres phase hawe wene performanc.
PERFORMAMNCE RATINGS SELF-PRIMING (AFTER INITIAL PRIME)-
=] A
- Section Lift n Fect
Pretsure IH R B AEIRE
, 20 MM EIERE
o T EN A
[1] I ENERERE
) ] FIER A
g:;g; 7] AHEEIE
[ 1] N IR R [ [] e Jhes sl 2k has
e 0 A EIEFIEE — eyl
m,]; 0 FEEIEE
1] N EN ER L
) 2 A EAEEI
g;g; 0 R AR
[1] FAEEIEILE
] 05 100 | B8 | M | &
% 7] FIEIEEE
1] IR R
PFerformanc: ratings ara in GPW
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COMPONENTS

:E“““-"“"‘"“—‘“-‘i
a4

E
%
3
b

g
f
g

|

@GOULDS PUMPS

mT

2E81 Easx Bayard Strest, Sereeca Falis, NY 13148

Pnone (115) 568-7113 * R (315) 568-7971

WA goulds. oom

Gty Parmp 30 67 (mi-gatce Jow rogieed wadamarts of ITT Corpesgtion. T, e [inginsered
Hlocks Symtsol and Enginesred for Lte are regivsarsd tragemarks of [T Manstacmuring Enterpee, inc
Moyl and Laxan am segimmred nSdemarts of G Pamc

gl T (11 Compiiomes BT - Pt e L &
FRIPILAICES. AR WALETT T CHANGE TSI ROTEE

*
%

Engineered for Iife
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CFC System Pump

STA-RITE’

“LT” SERIES
CENTRIFUGAL PUMPS

oow M E RTO5S O oA N LA L

INSTALLATION, SFERATION & PARTS

MODELS
176 HP LT1 /6L
12 HP LTACL
34 HP LTADL
34178 HP LTAYDRL
Thiz manval should be fupnished =
the end uszp of this pump; its us wil]
|Ed ['E-=3 sEr\'i-:e anJs :lnd ch:mce chf
injupy and will bengthen pump lite.
SteFlte PooliSpa Diroug
255 Wnight Streeet, Ddaan, W 55115
Irrer rallonal: - TE-S05d, Fak oe-ras- 7l
a3 ribe cofn
Uinbors Dy, TH « Doy, W1 & hlleemes g, Crik bt 04,
<0 S -Abe Ino e Frirtedinll S o,

S61 [Py, 441 304)
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LT SERTIES CENTRIFLTGAT. FUMT

Toavoid unneeded service calls, prevent possible injuries, and get the most
out of wour pump, READ THIS MAMNLUIAL CAREFLILLY!

The $-Rite ‘LT SeHes pump:

= |5 designed to circulate water inabove ground swimming pools, and in
spas, hot tubs, and solar sypstemns

® Is an eonellent performer; dumble, reliable, with non-clogging impeller

Tahle of Contents
SETEmY T NSUCTIONS oo e o N T A T S R T

L R R P SRR U . - -1
LT 1] TP PNRRUPRPY 7

U B IEEhOG RN MBS u: st srsmem st onsss e sz T

Fozpair Pars List...ooee e
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IMPORTANT
SAFETY
INSTRUCTIONS

Alwaysfollow basic safety pre-
cautions with this equipment, in-
duding the following

AVARNSE (1, vl the risk of
injury, o not permitchilden o
use this procuct unles they e
closgly supervized atall times,

This purnp is or uss
with perrransnthy irstalled pools
and may also be usad wath hot
tubs and spasif so marked. Do
ot us with S0 mble pools. A
perrranently insalled pool izcon-
Aruced inoron the ground or in
a building such thatit cannot be
eadily dismssembled or somge.
A sorblke pool isconstruced o
that it may be eadily disssem-
bledd for storage and eassembled
© its original intsgrity.

SAVETHESE
INSTRUCTIONS

READ AND FOLLOW SAFETY
INSTRUCTIONS!

This isthe afetyal ert symbol. When you see thissymbal on your system
orin this mamal, look for one of the foll cwing sigmal words and be alert
to the potential for personal injury.

BTl = imes zbout bz that will causs cheath, sericus parsoral
injury, or rajor propety damage ifignored.

wames about hazards that can causedeath, sriows personal
injury, OF major property damage ifignoed,

warms about hazarde that will or can cause minor pereornal injune
or property damage if ignomead.

NOTICE indicates spacial irstructions not related to hazards,

Carefully read and follow all safety instructions in this manwal and on equip-

ment Keap sfety kbek in good condition; replace if missing or carnagsd.

A XWARNMA | Incorrectly installed ortested equipment may fail, cawsing
severs injury of property damage
Read and follow instructions in owner's manual when insalling
and operting exquipmem. Have a rained pool professioral per-

form all pressume ests.

1. Do not oo nnect systern © 2 high presule or ity water syssm.

2. Ussequipment only ina pool orspa installaton.

3. Trapped airin system can caus explosion. BE SURE allair isout of sustemn

befo e opaEting oF t=Sing Syuiproent.

Before pressure testing, make the following safety checks:

Check all clarmps, bohs, lids, and systern acces=ones beb e testing,
Releas= allair in sysem before testing,

Tighen Sa-Ritz vap lkls © 20 1 0k (4.0 kg-m) tornue for testing,

Wuatar pressure for st must be lessthan 25 FSI(7.5 kgiom2).

Water Temperture for tast must be less than 100° F (38°C).

Limittest to 24 hours, After 12=t, visually check sysem 1o be sue itis ready
for o peration . Remove trap lid and retighen hand tightonly.

NOTICE: Thess parameters apphy to Sta-Rite equipment only. For
non-Sa-Rite eguiprment, consult manutacturer.

Mmur rotrral by operates at high emperature and will be 0o hot
10 touch. it is proectad from haat damage during operation by an auto matc in-
temal cut off switch, Betbre handling pump or moor, sop motorand allow it
10 coo| for teenty minutss,
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BONDING LUG m/ 1-1/4" DISCHARGE
\
1

1-1/4" SUCTION

N0

N

TS~-PUMP MAY BE BOLTED
TO LEVEL FOUNDATION
OR MOUNTING BRACKET

FIGURE 1

INSTALLATION

Only qualified, licensed personnel should install pump and wiring.

Pump mount must:

Be solid - Level - Rigid - Vibration free. (To reduce vibration and pipe stress,
holt pump to mount.)

Allow pump suction inlet height to be as close to water level as possible.
Allow use of short, direct suction pipe (To reduce friction losses).

Allow for gate valves in suction and discharge piping.

Have adequate floor drainage to prevent flooding.

Be protected from excess moisture.

Allow adequate access for servicing pump and piping.

NOTICE: Use Teflon tape or Plasto-Joint Stik' for making all threaded
connections to the pump. Do not use pipe dope; pipe dope will cause stress
cracking in the pump.

NOTICE: Pump suction and discharge connections have molded in thread
stops. DO NOT try to screw pipe in beyond these stops.

Teflon Taping Instructions:

Use anly new or clean PVC pipe fittings.

Wrap male pipe threads with one to two layers of Teflon tape. Cover entire
threaded portion of pipe.

Do not overtighten or tighten past thread stop in pump port!

If leaks occur, remove pipe, clean off old tape, rewrap with one to two addi-
tional layers of tape and remake the connection.

NOTICE: Support all piping connected with pump!

"Lake Chemical Co., Chicago, lllinois
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4\ WARNING
@

Piping:
Use at least1 14" (32mm) IPS PYC. Inciease dze ifa long run is nesded.

Toavord shains on the pump, support both suction and dischage pipes inde-
perclently. Flace hese suppors nearthe purnp.

Tozavoid 3 Srain kit by 3 gap at the [ast conrection, s all piping atthe
pump and mn pipe away from the purnp.

Mever w2 a suction pipe smaller than pump suction connection.

Toavoid airlocking, slope suction pipeslightly upward woward the pump.
NOTICE: To prevent flooding when removing pump Brservice, all flooded
suction systerms must have gate vahees in suction and diecharge pipes.

Fittings:
Fittings restrict flows or bestefficiency uss fewest possible fittings.
Avoid fittings which could cause anairtmp,

Fool fitings must conform o Intamational Association of Flumbing and
triechanical Officials (LA YOl standads.

Usz only non<entmpping suction fitting ordouble suction.

ELECTRICATL.

A Cround motor before connecting to electrical power supply. Falureto
ground motorcan cause severe o fatal electrical shodd hazard

A Do not ground to a gas supply line
A Toavoid dangerous arfatal el ecttical shock, turn OFF powerto motar
before working on electrical connections

A Ground Fault Circuit Interrupter (GFCI) tripping indicates an el ectrical
problern. If GFCI tipsand will not reset, have a qualified electrician
inspect and repair clectrical system

Emdﬂu& ‘l‘::'m A Bactly match supply voltage to mmeplate voltage {115 Volt single
0:" MI “m’ phase only) Incorrect voltage can cause fire or seriously darmage motow
- and voids waranty. If in doubt consult a licensed ol ectrician
Gmund purg betore
correcsting to Vo[tage
porver s upply.
Yoltage at motor must be not mo e than 10%5 above or below motor name-
plate mted voltageor motor rmay overbeat, causing overoad tnppirg and re-
duced component life. If voltage & lessthan %095 or more than 11045 of ated
BoLrsSjm volage when mooris unning at full load, consult power company.
HRTORNAVERLTE \_{; o, Grounding/Bonding
Gﬂp:;f,.':;. -~ \J,) f Irstall, ground, bond and wie motoraccord ing 1o local or Matonal Electrical
"’"j {  Code eguirments,
Chnr g : {._J Patmvanently ziound motor, Uss gieen giound t2iminal provickd undsr motar
?( v 3 Q,.,‘ e canopy oraccess plats (See Figute &; uss size and type wire ratjuired by
¥ CI) p code. Conrect moor giound terminal 1o elactrical ssrvice giound.
"—.\ A ﬂ;ﬁﬁ'-ﬂ* Bardd rmoorto pool structure. Use a solid copper conductor, size Mo, 8 AWCS
b s i 8.4 =5. mm) or krger. Run wirefrom eaemal bording luz (see Figure 2) 0

Figure 2 - Typical ground screw and
bonding lug locations.

reintorcing oo or mesh.
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o — Connecta Mo, 8 AWK (B 4 sy, rm) solid copper bonding wire © the pressure
wite connector provicded on the motor bousing and to all rmetal pars of the
SN LE ouAL . . . . Lo
WOLTASE O LTAGE swimming poal, spa, or hot tub and © all electrical equipreent, metal piping
MOTORS MOTORS orconduitwithin & fest{1 B mj of the ircide walls of swimming poal, spa, or
bt tubr.
Wiring

Furp must be perrranenthy co nnected to circuit. Table | gives corect wik
and citcuit breaker sizes forthe pump alone. If ather lights ar appliances are
also on the smme circuitl, besue 1o add theiramp loads 1o pump amp bad
bzt e figuring wireand circuit breaker sizes. (If unsure how to do this or if
Whie this iz confusing, consult a licensed electrician.) L= the load circuit breaker
wiBlack as the master on-off switch.

Tracer
a Iretall 2 Soundd Fault Circuit [rterropter (SRS in civcuity i will soree 2 sho-
] cimcuit to ground and disconnect power befome it becones dangem us o poo|
u=ers. For sizeof SRC] myuired and Bt proced ures or SFC)L 522 manufac-
turer's instrction.

Incase of powerourge, check SRCI for rip ping (which will prevent normal
purnp operation). Reset if neceszany.

Figure 34 - Wiring hoo k-up dagram.

MOTICE: If wou do not use conduitwhen wiring motor, be sure to szal wik
opening on end of motorto prevent dir, bugs, etc., from entering.

‘l Valuesgiven in able below are for PUMPOMLY, If additional aces-
cories are installed on pump motorcimeuit theater, blower, ote.), in-
clude their amerage draw when figuring wire and cimuit breaker sizes.

Hinirnorn seeitch aned tirer amp rating roust 2qaal Branch Fus2
%}%hthg ziwen i "Recorrnendad Feing and Wiing Datatable,

Groard (15 e L

Bk of
roobor 145 wolt
with Lo Lires
weerninal | 1 =ed F1 L
|
— Hh 5pd Feanioba Clircaat
Power Supplyfor FOT
Spdonal Tim e S Frotcior
Kusirg dmer, Connect
TrmerMotr © Low Spead iy SEisenE

Figure 3B - Remoteswitching for11 5% 2-Speed pumps. Timer supply should be
unswitched

TABLE | - EECOMMENDED FUSING AND WIRING DATA - 60 Cyela Mators
Setva to Motor - Digt. in FL M)

Pump Wotor  Branch Fuse  Mawload  violtsgeS n-{on fof-zon  zoq-300
trkcde | Hp Reting & mps* Aomps HZ Phasz (-5 0y [Eos0md]  E0-S0h
LT1/aL 18 15 45 115801 1442 142 14(2
LTACL 18 15 &4 1154504 142 12(3) 10{5 5}
LTADL £ 15 1.4 115804 14(2) 104 5.5) .4
LTAYDRL 50418 15 10550 115804 14(2) 1243} 10055

*Eranch Short Circuit Prosection | Mon Time Dely Fuse),
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OPERATION
NEVER run pump dry. Running pump dry may damage seals, causing leakage

A CAUTION and flooding. Fill pump with water before starting motor.

A Do not add chemicals to spa system directly in front of pump suction.
Adding undiluted chemicals may damage pump and voids warranty.

Open gate valves before starting system.

Pump will prime itself when used in flooded suction system.

Be sure to release all air from filter and piping system; see spa/ffilter owner's
manual.

On 2-Speed models, low speed is used for filtration and heating; high speed

AWARNING provides therapy jet action.

A Do not block pump suction. To do so with body may cause severe or
fatal injury. Small children using spa must ALWAYS have close adult
supervision.

* Tub should have dual suction outlets to prevent body or hair entrapment.
* Use only tub suction fittings certified to meet ASME/ANSI standard

¥ A112.19.8M-1987.
Hazardous suction. NOTICE: Do not black pool return or spa jets! To do so may flood area caus-
Can trap hair or ing damage to equipment and water damage to surrounding area.

body parts, causing
severe injury

or death. Spa or Tub Water:
Do not block Keep water level at least two inches above bottom of skimmer opening when
suction. system is not in use. Failure to do so can allow air o enter systern, causing

pump to lose its prime.

Keep water temperature at 104°F (40°C) or below.

A DANG EH Age or health conditions may require a lower temperature; consult a physi-
cian for more information.
If in doubt, start at a lower temperature and gradually increase it according to
iﬂ“ﬁ@%;jﬁﬂh

your experience.
Keep an accurate thermometer in bath; check it before getting in.

Do not use or allow the use of the spa by anyone using alcohol or
drugs. The effects of hot water, alcohol and/or drugs can cause dizzi-
ness and falling, loss of consciousness, or heart attack.

A A long bath in hot water may cause hyperthermia (too much heat in
the body) which can be fatal. Some symtoms of hyperthermia are:

Too much heat ¢ Nausea

can cause hausea, » Dizziness

dizziness, fainting or .

death. * Fainting

Check temperature If these symptoms appear while in the spa, GET OUT AT ONCE!

before using spa.

Cool the body at once with cold towels or a cool shower.

Call a doctor if symtoms do not go away.

~l
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A\ WARNING

Haz=w doase woltage
Can shock, bum,
o caues death_

D scorirect pomear
bafore wwakirg

01 PR Or oo,

A\ WARNING

Hazwr dowe woltage

Draining Pump
& Toawoid dangerous orfatal el ectrical shock fazard, turn OFF power to
motor before draining pump

Storage/Winterizing:
Exploson fazard. Purging the system with compressed aircan

cause companents to explode, with vsk of severe injury or death to ameone
narhy Liszonly a low pressure(below & PSI), high wolurme blower when air
putging the purnp, filer, or piping

NOTICE: Allowing pumnp to freeze will damage purnp and wvoid wanzanty!

NOTICE: Do not use anti-freere solutions (except popykene ghool) in your
pioo fzpa systam. P opylens ghiool is non-owic and will notdamage plastic
systarn corn po rents; other anti-fresres are high by towic and may alzo damage
p Rstic components in the systen.
Crrmin all water fiom purmp and piping when epecting freezing ernperaies
ot when storing purnp for a long time (22 instructions balow).
Feep mctor diy and covered duking stomge.
Toavo ik condensatio foonosion problems, do not cover purnp with plastic.
For outdooriunpriotected instlktions:
1. Sravity drin systern as faras possible.
2. Protect aras which refain water with non-toxic propylene ghycol antifresere
("R antifreeze’).
. Enclose entire system in a weatherp oof enclosure,
4. Toavokd condensatio nfco nosion damage, allow wentilation; do not wiap
systern in plastic.
E. Use 3 408% pmopylena glyoo 6055 water solution to profect pump 1o
50 ceptess F(-46 degressC).

Startup For Winterized Bquipment
1. Remove any termpo iy weather protection plhoed amund system.
2. Follow filtar ranufacturar’s insructions for reactiwation of the fiker.

3. Inspect all electrical witing for damage or deterioration ovear tha shutcown
perod. Have a gualified serviceman repair wiing as neseded,

Inspect and ighen all watertight connections.

LOvpan all valves in auction and retum piping.

. Rermawve amywinerzing plugs in piping systar.

. Drinall antifreers fiom sysem.

.Close all drin valwves and mephos all drain plugsin piping sistem.

LA

o oy oo i

. Frire pumnp according o instructions on Page 7.

riumMEr SERVICE
"L Toawoid dangerous or fatal el ectrcal shock fazard, turn OFF power to
muotor beforew orking on pump or motor,

Ma lubrication ar regular rainterance k nesded beyond masonable careand
petodic cleaning.
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PUMP ADAPTER If shaft seal is damaged, repair as follows:

Removing Old Seal

. Disconnect power to pump motor.

2. Drain water to below level of suction and discharge piping and discon-
nect pipes from pump body.

TUBE TO- 3. Remove nine capscrews, Key No. 10, Page 11, from pump body,
STATIONARY T

PART OF SEAL 4. Remaove pump body from seal plate, Key No. 3. Use care to not damage

Figure 4 gasket, Key No. 4, when opening pump body. If damaged, replace.
5. Remove cover from end of motor to expose shaft and electrical
PUMP ADAPTER components.
TUBE FOR PRESSING acea 7 * 21 @ o flats -haft at cover & 3|
INISEAL: PRESSON 6. P|d(.(.“:1 7116 open end wr‘n.n(,h on flats of motor shaft at cover (..nd below
FLANGE ONLY centrifugal switch mechanism. Hold shaft, and when looking at impeller,
l\ turn impeller clockwise and remove from shaft.
o5 7. Unscrew four through-baolts under motor cover to remove seal plate from
POLISHED CARBON maotor.
FACE OF SEAL.
DO NOT SCRATCH 8. Drive stationary part of shaft seal out of seal plate using rigid tubing or
COAT SEAL WITH SEALANT pipe as shown in Figure 4.
COMPOUND BEFORE INSTALLING . 3 g
. 9. Clean seal plate cavity and motor shaft.
Figure 5
Installing New Seal

1. Coat seal cup with Sealastic #732 RTV sealant hefore pressing seal into

seal cavity. Press into place with a tube or pipe of correct diameter to
Z press on seal cup rim only, as shown in Figure 5.

2. Pry loose the ceramic seal seal in back of impeller, using screwdriver be-
tween seat and cavity in impeller as shown in Figure 6. Clean cavity from
which seat was removed.

PRY OUT ROTATING
PART OF SEAL 3. Lubricate O-Ring on seal seat with liquid soap solution. Press seat into im-
FROM IMPELLER peller cavity with polished face up as shown in Figure 7. Use cardboard
Figure 6 disc or large washer to protect surface of ceramic seat of new seal.
BE SURE you do not scratch or nick seal surface.
LUBRICATE RUBBER RING 4, To Reassemble pump, reverse steps one through seven. See Exploded

WITH SOAP SOLUTION View, Page 11.

USE CARDBOARD DISC OR-WASHER
TO PROTECT CERAMIC SURFACE WHEN
PRESSING NEW SEAL INTO IMPELLER

Figure 7
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TROUBLESHOOTINMNG GUUIDE
Readand undersand safety and operating instrueticons in this manwal
AWARNNG| &

before deing any work on pump!
[ )

ﬁ Only qualified personnel should electrically test pump motos

Pump does not o perate:

1. Check S RZI for pioper operation acoomd ing 1o S FC ] rnanufach s instn -
tions.

Check for plugged impeller. Fallow d Emssemblyfasenbly irstroctions
under P urmnp Service", Page 8.

Consultderleyinstl ler or szrvice representative,

k2

Haza dos waoltage
LTan shock, bum,

OF caues death.

-

Inadequate cimculation or jet action:

Driscoreect powser
bexfiore wwo it 1. Check for blocked fittings. Block fittings will causs poor flow and poor Bt
1 PR O Moo, action.

b

Consult dealeyinstal ler or s2rvice representative,

Excessiveair in system - pump loses primes:
1. riake s water level iz at least 2 (5 1mm) above ©p of jets with spstern
not opetating.
friake sure thew are no leaks in suction piping.
M¥iaka sure ther & no vores fwhidpool) atthesuction.
. Consultdealeyinstl ler or service repressntatve.

B p

Cireuit breaker in home panel tips repeatedly:
. Bremker rust be of adayimte capacity,
. For CFC1 breaker test according t0 S FC ] manufacturer’s ingructions.
. Be sure no other lights and applianoes ae on circuit,

B —

. Consultdealeginstller or service represantatve.

Mechanical troubles and noise:
LM purnp suction and discharge piping ae not adeguaely sup pored, purnp
azsembhe will be strained. See "Insallation™, Page 4.
2. Do not rmount pump ona wooden platform! Securly mountona con-
ctete platform for guistest pao mance.
Air leak insuction line (bubbles in waer mturning o pool). Repair leak.
Tighten trap lid.
4. Foreign matter (gravel, metal. etc) in pump impeller. Disassemble pump,
clean impeller, fallow "Purmp Sarivea insthuctionson Page § for
rEaszzmbly.

w

L. Cavitation.
Irnpriowe suction corditions by incweasing pipe size, decweasing numberof
fitings. |ncrease discharge pressume (reduce flow by throttling discharge
gate vahe).
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REPAIR PARTS LIST
LT SERIES
CENTRIFUGAL PUMP

»
Model Humber
Ky LTul LTACL LTADL LTANYIHRL
Ho. Degcripti on . % HP wHP % HP - HP
1 | MaoriisWieoHA Fht 1| AsDoAisl AEOOLL AsooDLL AEo0bLL-y
2 | Singer 1| EsF el ==2r GE-T CER-T
5 | Seal Mate 1 S Pa -S4 P2 - P =S P2
4 | Gasket 1| Caose CaF B SEE R CEF B
5 | ShaftSeal 1 LN 025555 L5355 LNOe-E555 LHO-5a55
A | Shim (010 Thick) As Requisd 2 | Casaib G4z Db a2l G520
6B | Shim (0= Thick]) As Required 2 | CGaz==D Gz Cazmeh Caz-zah
7 | Irpsler i | CEEF2 CEIRP SE{TER TSR
S | Vaolve 1| Ho2FP C -2 01 -247F 01 -247F
2 | Pip= Flug, X' NFT 1| WTE-aoT WWCTE-AOT WCTE-40T WWCTE-A0T
10 | Gapscenw, 10 9 | Usos7155 357155 Lao-57155 La0-571.55
11 | Lodkweasher R IR - ==o) IECE= =0 [IE == U4z is
12 | Washer, Aat 9 | Ua311355 Ld3-1 1355 Udz-113555 LI4=-11355
SERVYICE PAR TS
Seal and Gashet Hit 1 PR10TS PPi0Ts PR10FS FP107S
Crerbaul Bt 1 PP PP1cE (e ==-= FPPi0=2
Adaper, Urian - 1-1/2" Slip 1 L1 1-15=0 U11-1&F U1-155F L1-183F
Cdlar, Unicn i L 1-152F Ui1-152F U1-152F Li1-152P
-Firg, Uricn 1 [[=2==3 [[=8== [[=2=="4 [Hl=F== 2
Acaper, Urian - 1-1/4" MPT 1 L 1-122F U11-15F U11-155F L11-156P

* For5K110 or k220 Saies Cabinet Spa, order Moor Mo, C215=21E.
HOTE: bheludes quick dzcorenect Uhion As semblies. Par Mo, L1 11-1885p (3.
Caottaite 2 eachof - LH1-182P1, UH1-183P1, L1 -185P and Us-2as.

1
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STA-RITE LIMITED WARRANTY

Patops, filers, skitorrers, trodereater Lipghts Ceaoept bulbe,

accessores ated fttines roaroafehmed by #a-Fite are pRr

Tatiher] 10 be fres of delets i foatenial avd wobcvatehip for

ore (1) year fmrndate of ivealhtion

Year from date
of iInstallation

HRES, OEER, SWtan 5, Sutean 2 ane Post-Clay
Tatiks

Prodduct specific warrantiess

Iitemal filter covrporesds ared valvas ... ... .. 1year
MigeEThan - PoolGpa Heaters ... ... ... ... 2 wars

Heater B losime aaily ¢ Uppar FH & LH;
lomrer ey o ; atel copdrol boand exclonmey... 10 wars

Artrengtte Fool Cleaners slicdng Howe .. 2 jears
vt flters— Tanks .. ... .. ... .10 years poo-mted®
“Falre and ivdemal corpotents, .. ... ... L. 1year
PogFam-Tatks ... ..o 10 years
EIEfTETS » oo avomins BOmessys SruEes o8 aun 1 yEar
PR Rt -

Filter'Tanks . .. ....... 5 years proTatad 1st 2 wears fally
Elereef8 oo o Pumviens Peeis ov B9s 1 year
Spaemn 2 Above Srowns fpderns - Tavks .. .. .. .10 ears
Puops SPRtfomnard demals ... ... ... ..., 1lyear
BUDS von v doci G pecceen eci e 1 YEaT
heh ecuipped wrthaa. O Stoith
2-cofrpartive to $0ohors (Do nuot dnc hade

ptcps ok as part of a syEterre packagey ... ... 2 wEars
Trape, TR-Te SPQEEFS . 1 yEar
T stioal Compumerctiol Rilber - Tavks .. ... .. .. ... 10 wars
Imtemyals . ... ... ... 1 yaar
Hortrontal Corvrerctel Sy

5L e 5 wars

(Fears &5, Fromted declingyg 200 frear, Y. 10 - 1063

* Full wramratdy converage is it effect for ore pear after instal
latiot 'The pro-mted Parmyty covers the fwak onfy dming
the 2d theogk 10t war afterisctllation. The atnoawt coe
ekd decmases by 109 each yeat. (i, 210 Wear 20 oovrared,
30d year S0 coweIed, ete.).

The fomgoite Parmttesrelite to the origitalcotoner pir
cla o *Furlase ) oty 51a-Fibe shall bave the optict 10 Te
pairor Ephee the defectire product, at its sole discretion
Fumhasers soorst pay all hborasd shippitg charge s recesary
torephoe the prodict covwered by this wamatity. Requests for
TRATTrtY semrce vkt be srads through the soda g dealer,
Thiz parmydy shall ot apply to aver prodiet that bas been
subyect to reglipetce, iR pRlication, tproper detalbiticn
OT tredtteta tee, OF other cimeh ees which aTe fof in
Sta-Fibe's dipect cotimol

Thiz warmnhty =i forth 5@-Fde's sk obligation ard
Fumhaser's exclusive mrnedy for defective produacts,

S'TARITE SHATL MOT EE I ELE FCR AT COMSEGUENTIAL,
DNCIDEMTAL CF. © O TIFENT DATASES WER T3 CEVER.

THE FOFEFOING WAFFANTIES AFE EMCLIUEIVE AND IN
LIEUTSF ALL STHER EXPRESS WA FRAMTIES. IMPLIET: “WA F:
EANTIES, DIN<LUD I EUT MOT LIMITED T THE IMPLIELD
WARFRANTIES ©F MERCEANTABIITY ANL FITMESS FOF 4
FAFTIC TLAF, FURPCSE, SHALL MOT BEFEND BEVOHE THE
LUEATICON OF THE APPLICAFLE EXFRESS WAFRANTIES
FRCA/IIEL: FIEFETN.

Sotne statesdo wot allowr the eachision or livnitation of it
deral or cotme uetitia] datages or Livndtataodes od howr D
an dtnplied pamatty hets, 20 the abowe litimtiots or ezche
Siom toay ot apply o o, This wamrardy eives wonl specific
legal rphts ard won vimy aleo have other rghts which vary
roansate 1o sate,

Supersedes all prewor publicatiores.
StaRite Industries
203 Wright st., Delavan, WI 53115

A Pretain Wanr antty Corlificate jupper portion} in a safe and comeoni ent location forvomr recorde.

DETACH HERE Rll cutbotons poron corqpasly and mall wikin 10 deps of purhasainslation o
b FaFite, Mine Warranty Dept, 233 Wiight 5t Ddavan, Wl 52115

Harne

Warranty Registration Card

e s pood has bee inaardos COkethand 012 O2-& Q510

Ot g

City Shiba ap

Furchazs Cabe

Frroechuct Funch 42

[ haaw inslllabion [ Replacen ent

TipecfFodl  OInground O vy OFberghss [ Gunibe

SiEeecf Podd

Furch-asediran:
L= T

0,0 s

ity Thabe ap

Fless=s=nd me more information on thess
other products from Sta-FRite.

O Purps [OFikers O Aucratie Pool Cleanens
O khinterarce Equiprrent [ Test Strips
O H=ater=

SITTIG [T 1 ZANT)

70 e Chapter 9: Sub-Component Manuals

Operations Manual for Washmaster Universal



®

f O —
ENVIRONMENTAL GROUF, INC.

Auto Backwash Timer

omRron.
Solid-State Repeat-Cycle Timer H3CR-F

1/16 DIN Solid-State Repeat-Cycle
Timer

B Wide power supply ranges of 100 to
240 VAC 24 VAC/VDC, 12VDC

B Combinations of independent long or
short ON/OFF time settings are
possible

B Fourteen time ranges from 0.05 s to
30hor1.2sto300h

M Repeat cycle models with either ON
start or OFF start operating functions

B Easy sequence checks through -\ @ C E
instantaneous outputs for a zero set
value at any time range

B 11-pin and 8-pin models are available

Ordering Information

Part number Repeat cycle OFF start | H3CR-F H3CR-F8 H3CR-F-300 H3CR-F8-300
Repeat cycle ON start H3CR-FN H3CR-FaN H3CR-FN-300 H3CR-F8N-300

Timing units 0.05s5t030h 1.2sto0 300 h

Terminal form 11-pin models | 8-pin models 11-pin models 8-pin models

Supply voltages 100 to 240 VAC, 24 VAC/DC, 12 VDC

Operating mode Repeat cycle

Note: Specify both the model number and supply voltage when ordering.
Example: H3CR-F 24 VAC/DC

Supply voltage
Il MODEL NUMBER LEGEND

HacR - (] (][] -[]

1 2 3 4
1. Classification 3. Repeat cycle mode
F: Repeat cycle timers None: OFF start
2. Configuration N: ON start
None: 11-pin socket 4. Specified Type
8: 8-pin socket 300: Long time range (1.2 s to 300 h) type
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H3CR-F OMRON H3CR-F
H ACCESSORIES
Description Part number
Sockets 11-pin | Bettom surface or track mounting, top screw terminals P2CF-11
Bottom surface or track mounting, top screw terminals, finger-safe terminal conforms to P2CF-11-E
VDEO106/P100
Back mounting, for use with Y32F-30 mounting adapter, bottom screw terminals P3GA-11
&a-pin Beottom surface or track mounting, top screw terminals P2CF-08
Bottom surface or track mounting, top screw terminals, finger-safe terminal conforms to P2CF-08-E
VDEO106/P100
Back mounting, for use with Y32F-30 mounting adapter, bottom screw terminals P3G-08
Terminal cover for P3G sockets, conforms to VDECO106/P100 Y92A-486
Panel mounting adapter | Fits behind panel, ideal for side-by-side installation. Use P3G_-_ sockets Y92F-30
Panel-mounting adapter (88 mm x 58 mm x 66 mm) Y92F-73
Panel-mounting adapter (58 mm x 50 mm x 66 mm) Ya92F-74
Protective cover Hard plastic cover protects against dust, dirt and water; not for use with panel covers Ya2A-48B
NEMA 4 cover Waterproof front cover Ya2A-48N
Colored panel covers Light gray (Mungell No. 5Y7/11) to match case Yo2P-48GL
Medium gray (Munsell No. 5Y5/1) Yo2P-48GM
Black (Munsell No. N1.5) Y92P-48GB
Mounting track DIN rail, S0 em (1.64 ft) length; 7.3 mm thick PFP-50N
DIN rail, 1 m (3.28 ft) length: 7.3 mm thick PFP-100N
DIN rail, 1 m (3.28 ft) length: 16 mm thick PFP-100N2
End plate PFP-M
Spacer PFP-S
H RANGE SELECTION
OFF indcator (green) unit display window
Litwhentheoutput isOFF,  —— F i U,
ON indicater (orangs) ] o 3 'Iimf::“-: :f'(i-b-l ek I]Ho ":| T‘:
Lit when the cutput is ON, d,,ﬁ']?;ﬂ]' RIS WA PR
Scale range dspiay ON-time settingknob (with crangs pointer)
windows |~ For ONAime sefting
™ OFF-lima selting knob (with greenpoirter)
For OFF4ime safting
Tirne range ssdactor (gelect ong ——
from 1.2, 3 12 and 30) ompon KICA ON-time unit display window
For both ON-tirne and OFF-time: v )
ON-fime unit §slector (salect one
fromsac 105, min, andhrs, of from
10 & 10 min, hrg, and 10 R)
0.05 s to 30 h Models 1.2 s to 300 h Models
Time | Time units Time | Time units
fange [ g (sec) x10s min h (hrs) range I x10s x 10 min h (hrs) x10h
(10s) (10s) (10 min) (10h)
12 0.05t01.2 [1.2t012 012t01.2 1.2 1.2to12 1.2to12 012te1.2 [1.2t012
3 03to3 3to 30 03to3 3 Sto 30 Sto 30 03to3 3to 30
12 12to12 12to 120 12to12 12 12to 120 12to 120 12to12 12to120
30 3o 30 30 to 300 3o 30 30 30 to 300 30 to 300 Jto 30 30to 300
Note:  Instantaneous output is available at any time range. To Mote:  Instantanecus output is available at any time range. To

obtain instantaneous cutput, set to below 0. obtain instantanecus output, set to below 0.
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H3CR-F OMRON H3CR-F
Specifications
Part number H3CR- F/-F-300 | H3CR-Fa/-Fg-300 H3CR-FN-FN-300 | H3CR-FaN/-FaN-300
Operating mode OFF start ON start
Supply AC 100 to 240 VAC (50/60 Hz)
voltage
i el AC/DC 24 VAC/DC (50/60 Hz)
DC 12VDC
Operating voltage range 85% to 110% of rated supply voltage, 90% to 110% with 12-VDC models
Power AC 100 to 240 VAC: 10 VA (100 VAC applied)
consumption CAciDG 24 VAC/DC: 2 VA (24 VAC applied)/1 W (24 VDC applied)
DC 12VDC: 1 W

Start, Reset, Gate inputs

OMN-impedance: 1 kG max.
ON residual voltage: 1V max
QOFF impedance: 500 k{2 min.

Control Type DPDT relay

outputs Max. load 5Aat 250 VAC, pf.= 1
Min. load 10mA at 5VDC

Repeat accuracy +0.3% full scale max. (£0.3% full scale max. +10ms in ranges of 1.2 and 3 5)

Setting error +5% full scale max +0.05 s max.

Resetting system Time-limit operationtime-limit reset or self-reset

Resetting time Minimum power-opening time: 0.1 sec

Indicators Output ON indicator (orange LED), output OFF indicator (green LED)

Materials Plastic case (light gray Munsell 5Y7/1)

Mounting Panel, DIN track, or surface depending on socket selected

Connections 11-pin round socket | 8-pin round socket | 11-pin round socket | 8-pin round socket

Weight Approx. 100 g (4.23 0z.)

Approvals UL, CSA, CE

Ambient Operating -10° to 55°C (14" to 131°F) with no icing

temperalure  giorage -D5" to 85°C (-13° to 149°F) with no icing

Humidity 35% to 85%

Vibration Mechanical durability 10 to 55 Hz with 0.75-mm single amplitude each in three directions
Malfunction durability 10 to 55 Hz with 0.5-mm single amplitude each in three directions

Shock Mechanical durability 980 m/s2 (100G) each in three directions

Malfunction durability

©8 m/s? (10G) each in three directions

Variation due to voltage change

+0.5% full scale max. (+0.5% full scale max. +10 ms in ranges of 1.2 and 3 )

Variation due to temperature change

2% full scale max. (2% full scale max. £l0 ms in ranges of 1.2and 35)

Service life Mechanical

20 million operations min. (under no load at 1,800 operations/h)

Electrical

100,000 operations min. (5 A at 250 VAC, resistive load at 1,800 operations/h)

Insulation resistance

100 ME2 min. (at 500 VDC)

Note: A power supply with a ripple of 20% max. (single-phase power supply with full-wave rectification) can be usad with each

DC model.
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H3CR-F

OMmRoN

H3CR-F

Engineering Data

[ MNote: A maximum current of 0.15 A can be switched at 125 VDC (cosf = 1) and
i = "—4‘: a maximum current of 0.1 A can be switched if L/R is 7 ms. In both cases,
% — a life of 100,000 operations can be expected.
e 1 The minimum applicable load is 10 mA at S VDC (failure level: P).
w
8
il
] i —_— =
g HOVOCLR=7ms ——
= - !
5 250 VA0 VDS
s \(< (oost = 1) =
=
5]
100 4
= 250 VAG (sosf = 014)
T 1 esr= e
0 1 £ 3 4 5
Load current (A)
W BLOCK DIAGRAMS
. Fero sstting i
ONindicator  OFF indicater datection '

]

Indicator
circuit

" AC (DC) input >

circuit

‘WHWHMK‘

Cne-chip microcomputer

Output “x) :
aircuit ,

Tirres rangeunit '
selectors '
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H3CR-F OMmRON H3CR-F
Timing Charts

H3CR-F8 H3CR-F

H3CR-F8N H3CR-FN

H3CR-F&-300 H3CR-F-300

H3CR-F8N-300 H3CR-FN-300

[}

o

| Power supply J

Leave terminals 5, & and 7 open.
Do not use them as relay terminals.

MNote:

Note: Part numbers with an “N” included are Repeat cycle ON start timers. All others are Repeat cycle OFF start timers.

QOperating mode Timing chart
Repeat cycle
01 smin.
OFF start B
s
Power o
CFF | |
Lorr ton Lorr tow torr lgrr g
ON Lit ]
ndcalor e it
OFF Lit |
ndicator  Neg lit
Cutput [n ] ]
NC OFF
Oupur~ ON |
NG OFF
Lo ON st ime
topr OFF sat ime
Repeat cycle 0.1 & min
OM start &
or
Fowet  oer
. fon - ICFF - ICN il ICFF - . [ON — FF -
ON Lk ] =
indicator  Not lit
OFF Lit
indicator o
Output OoN — —
NO OFF
Output ON i
NC OFF
Lo ON s tirme
topr OFF et time
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H3CR-F OMRON H3CR-F

Dimensions

M TIMERS
Unit: mm (inch)

H3CR-F | 174 6262 —
H3CR-FN £9) | 57, 6 ffg = o0r

H3CR-F-300 [
H3CR-FN-300
| B
37 da Hm ) asnxasn
.48 T | (1.76x1.76)
I 14 da. [ D J
A3
17:4 BE.6 (262
57 6 523 07

— D —D
a7 da — Y
1.48) D (1.76x1.76)

14 da [ — ‘
/(._.
R1.3
Il TRACK MOUNTING
11-Pin Models 8-Pin Models
P2CF-11/P2CF-11-E P2CF-08/P2CF-08-E

23%

* These dimensions vary with the kind of DIN track (reference value).

Il PANEL MOUNTING
11-Pin Models 8-Pin Models

17 17
I B I | 75

H3CA.F
3CHFN

H3CA-F-300 &

H3ICR-FN-300 | E

P3G-08
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H3CR-F OMmRON H3CR-F
H PANEL-MOUNTING ADAPTERS

Unit: mm (inch)

Y92F-30 Panel Cutout

42(1.65) o
b 488 (1 BE) e

Note: Adapter installs behind the panel. It is ideal for side by side
installation. Use P3G-11 or P3G-08 sockets.

Y92F-73

0SR max 4598
A (N)

Mote:  Recommended panel thickness is 1 to 3.2 mm.

‘T O

348

Panel Cutout
Adapter rIIl:IIIi!IlJII:Z--T\M:\ 4.5 da,
i
@

A0S rax. 521053
~ v -

45:015
P
8 (2.26)

HSOCKETS

Track-Mounting/Front-Connecting Socket
P2CF-08

e holes

8510 66 76402

Gt

Mote:  The mounting panel thickness
should be 1 to 3.2 mm.

FOS rrem. o,
Sl ot > e

.

Mete:  The mounting panel thickness
should be 1to 3.2 mm.

Terminal Arrangement/
Internal Connections

(Top View) Surface Mounting Holes
?@0? Two, 4.5 dia. or two, M4
EZE/;}' 40402 =
oé¢$
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H3CR-F CMRON H3CR-F

P2CF-08-E (Finger-Safe Terminal Type)

Corferming to VDEO 06/P100 Eight
MISXTE

Two, 45 dia. mounting hdes

+ot

P2CF-11

P2CF-08-E (Finger-Safe Terminal Type)
Conforming to VDEO! 06P100

Eight
M25 X 7.5 sems

Back-Mounting Socket T T——

P3G-08 27 dia, Internal Connections
i | (Bottom View)

P3GA-11 27 dia
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H3CR-F OMRON H3CR-F
Finger-Safe Terminal Cover for P3G(A)

Corforrming to VDEX 05P100 Twelve, 64 dia holes

Y92A-48G .

/
1S olo o ] ] ofolclc
1] o @0l .. @ | o
a4 6,,‘, UPO- e e o 4B 48

L boolood = 31040;8

J ]
ISNERR

47.4 —l

L

H PROTECTIVE COVER
Y92A-48B The hard plastic protective cover preverts accidental resetting. It also shields the front
pang fram dirt and water, The cover is intended for use in areas where unusual service
conditions do not exist, The YS2A4EB cover canndt be used with the Y82P Pand
Covers below:

16 (0.63)
overall depth

H MOUNTING TRACK AND ACCESSORIES

PFP-100N/PFP-50N PFP-100N2
e -_'_-_____—-'!
— =
ey = e — = =
—
16
734015 .
‘}i | F L= =3 —1 27 |54 292
S i c”'} = 3510.3 e P LN E ]
I I { ri 1 T \n . 15|5I E[ I%I‘EI15 '
*15:2_—5:![_5’-35-1'1 a00 (SOO)LZ_-L' L-Laﬂ—ﬁ &) o SNl L 19 [~ Hekmeia
(s note) {see note)

Note:  The values shown in parenthieses are for the PFP-S0N.

PFP-M End Plate PFP-S Spacer " _1_‘25_-1
2y i |
[t 1 | J
= 355 /3 443 348
L d
10 M4x8
pan head 165
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System Warranty
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ULTRASORB® System
Limited Warranty

This warranty supersedes and replaces any warranty statements orally made by the Sales Person, Distributor, or
Dealer or contained in written instructions or other Brochures or informational documents in relation to this product.

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE
HEREOF

The Manufacturer Warrants, parts only for a period of twelve (12) months from the time of startup, not to exceed
fourteen (14) months from the date of shipment, the new ULTRASORB® System to be free from defects in
material and workmanship under the normal use and service when operated and maintained in strict accordance with
the ULTRASORB® System operating instructions.

The Manufacturer's obligations under this warranty is being limited to repairing or replacing any part found to its
satisfaction to be so defective, provided that such part is, upon request, returned to the Distributor or Manufacturer,
with freight prepaid. This warranty does not cover parts damaged by decomposition from chemical action or wear
caused by abrasive materials, nor does it cover damage resulting from misuse, abuse, or any other than its intended
use, accident, neglect, or from improper operation, maintenance, installation, modification or adjustments.

This warranty does not cover parts or equipment used with the ULTRASORB® System that is not made by the
manufacturer, since these items are covered by warranties from the respective manufacturer. The Manufacturer
makes no warranty as to electrical apparatus or other materials not of its manufacturer.

The Manufacturer's sole responsibility shall be limited to repair or replacement of the equipment within the terms
stated herein above.

The Manufacturer shall not be liable for consequential or punitive damages whether or not caused by manufacturer's
negligence or resulting from any expressed or implied warranty or breach thereof. Consequential damages for the
purpose of this agreement shall include, but are not limited to, the loss of use, income or profit, or loss of or damage
to property occasioned by or arising out of in-operation, use, the operation, installation, repair, or replacement of the
equipment or otherwise.

It is understood that any controversy or claim arising out of or relating to the ULTRASORB® System Warranty
herein or the alleged breach thereof, shall be settled by arbitration in accordance with the rules of the Arbitration
Association of America, Palm Beach County, Florida, and judgment upon the award rendered by the arbitrator(s)
may be entered in any court baring jurisdiction thereof.
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PROCESS PERFORMANCE WARRANTY

The Manufacturer Warrants that when installed and operated in accordance with the Manufacturer's written

instructions, the ULTRASORB® System will remove dirt, oil, and grease from wash water. No other warranty
expressed or implied should be considered valid. There are numerous operating conditions which will affect the

efficiency of the ULTRASORB® System, thereby making any general water quality statement unrealistic.
WARRANTY SERVICE
In order to validate your warranty, fill out the Warranty Validation Form and return to RGF at the address below:

RGF WARRANTY DEPARTMENT

Outside of Florida  (800) - 842 - 7771
In Florida (561) - 848 - 1826
FAX (561) - 848 - 9454

To obtain warranty service contact RGF and a warranty representative will help with the warranty problem and
determine the status and a Warranty Authorization Number will be given at that time. Be prepared to answer
specific questions on the problem at hand. If there are warranted parts that need to be returned, fill in the Warranty
Authorization Number on the Warranty Request Form along with the items being submitted for warranty and a
brief explanation of the problem or defect and return it and the part(s) to:

RGF Environmental Group, Inc.
C/o Warranty Department

3875 Fiscal Court

West Palm Beach, Florida 33404
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ENVIRONMENTAL GROUP

ULTRASORB® System
Limited Warranty Policy

RGF ENVIRONMENTAL GROUP, INC. ["Manufacturer"] Warrants the ULTRASORB® System to be
free from DEFECTS in Material and Workmanship.

HOW LONG IS THE WARRANTY?

o For twelve (12) months from the date of initial startup of the system; not to exceed fourteen (14) months
from the date of delivery.

e The Installation / Startup Record and Warranty Registration Form should be signed and dated by an

authorized officer or employee of the customer and returned to RGF promptly to activate the warranty.

HOW DO | CONTACT RGF ENVIRONMENTAL GROUP ABOUT MY WARRANTY, A
QUESTION, OR A COMPLAINT?

e A question or a complaint may be addressed directly by your local Distributor or dealer.

o If they cannot answer the question or complaint directly, then call or FAX the Warranty Department at
RGF at:

RGF WARRANTY DEPARTMENT

Outside of Florida (800) - 842 - 7771
In Florida (561) - 848 - 1826
FAX (561) - 848 - 9454

ARE THERE ANY PARTS THAT ARE NOT COVERED BY THIS WARRANTY? (That the
Manufacturer will not repair or replace)

e Parts that are damaged by decomposition from chemical action or wear caused by abrasive materials,
nor does it cover damage resulting from misuse, abuse, any other than it's intended use, accident,
neglect, or from improper operation, maintenance, installation modification or adjustments.

e Parts not made by the Manufacturer, such as the electric pressure pump motor or other materials not of
its manufacturer. However, RGF will process the claim with the pump or other manufacturer.
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WHAT SHOULD BE DONE IN THE EVENT THAT THE EQUIPMENT IS DAMAGED BY
SHIPPING?

o Immediately upon receipt of the system, the purchaser is responsible to take the shipping containers off
of the truck and inspect the equipment and parts for damage.

o If there is any visible damage to the equipment:
1. Notify the driver of the courier company immediately and write on the Bill of Lading what is
damaged or missing.
2. Call RGF immediately at 1 - (800) - 842 - 7771 outside of Florida, 1 - (561) - 848- 1826 in
Florida, or FAX 1- (561) - 848 - 9454,

WHAT IF DAMAGE IS FOUND ON THE EQUIPMENT AFTER THE COURIER HAS LEFT?

e Claims for concealed shipping damage must be reported to the courier and a copy sent to RGF in
writing via FAX 1 - (561) 848 - 9454 or certified U.S. mail within fifteen (15) days from the date of
delivery.

NOTE:
The courier company will not cover the damages if the foregoing steps are not adhered to.

STEPS THAT SHOULD BE TAKEN IF WARRANTY WORK OR REPLACEMENT IS NEEDED.

e Call your local distributor or RGF Warranty Department and notify them of the problem or
malfunction. Be prepared to be very descriptive with the problem.

e If it is determined that a part has malfunctioned due to defect, a Warranty Authorization Number
will be given for tracking the part. Fill out the Warranty Request Form along with the Warranty
Authorization number and return it along with the defective part prepaid to:

RGF Environmental Group Inc.
C/o Warranty Department

3875 Fiscal Court

West Palm Beach, Florida 33404

THINGS THAT SHOULD BE DONE TO HELP KEEP THE ULTRASORB SYSTEM RUNNING
EFFICIENTLY.

Read the Operations Manual thoroughly.
Make sure all of the employees who operate the system are fully trained on the procedures for
operating the system and follow preventive maintenance routines strictly.

e Do not run water that has contaminants through the system that it is not designed to remove.

e Make sure the system is operated in accordance with the Manufacturer's suggested instructions.

o Replace filters as recommended in the Operations Manual.

e Control the water quality in accordance with RGF's suggested guidelines.

o Keep sump pits, trenches, and weirs cleared of heavy sediment build up. Heavy solids build up will

cause the sump pump to overheat and fail to operate properly. Failure to prevent this will void the
sump pumps warranty.
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e Lack of a water clarifier (such as hydrogen peroxide, chlorine, WC-1, Ozone, etc.) will cause algae to
grow resulting in plugged filters and foul smell.

WHAT SERVICE IS EXPECTED FROM THE DISTRIBUTOR?

e The Distributor will install, perform the initial startup, and train your personnel.

Should there be any questions relating to this warranty policy information, please feel free to contact
our customer service representative at:

RGF Customer Service

Outside of Florida (800) - 842 - 7771
In Florida (561) - 848 - 1826
FAX (561) - 848 - 9454
Or Write RGF Environmental Group, Inc.

C/o Customer Service Dept.
3875 Fiscal Ct.
West Palm Beach, FL 33404
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ENVIRONMENTAL GROUP

ULTRASORB® System
Warranty Request Form

NOTE: THIS FORM MUST BE COMPLETED AND ACCOMPANY ALL RETURNED ITEMS

Warranty Authorization Number: W-

CUSTOMER: NAME
ADDRESS

PHONE FAX

DISTRIBUTOR:  NAME
ADDRESS

CONTACT

UNIT: MODEL
SERIAL #
DATE OF PURCHASE

ITEMS BEING SUBMITTED FOR WARRANTY::

PLEASE LIST THE PARTS AND GIVE A BRIEF DESCRIPTION OF THE PROBLEM.
ITEMS
1)
2)

DESCRIPTION (COMMENTS)
1)
2)
3)

SHIP TO: RGF ENVIRONMENTAL GROUP, INC.
C/lo WARRANTY DEPTMENT
3875 FISCAL COURT
WEST PALM BEACH, FLORIDA 33404
FAX 561-848-9454

(FOR RGF USE ONLY)

DATE ITEMS RECV'D

RECEIVED BY

REPLACEMENT PART SENT/WARRANTY APPROVED L1~ WARRANTY DENIED [

WP-2
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ULTRASORB® System
Warranty Validation Form

To validate the Warranty for the system, this form must be read, signed and returned to:

1.

RGF Environmental Group, Inc.
C/o Warranty Department

3875 Fiscal Court

West Palm Beach, Florida 33404
FAX 561-848-9454

I have inspected the system upon arrival for shipping damage and have reported any problems to the local
distributor, the Courier Company, or RGF within the required time period.

I have been provided with training on the operation and procedures for the system by the distributor or RGF
representative, during the installation and startup of the system.

I understand it is the customer's responsibility to:

Regularly monitor and maintain the water chemistry of the system and to utilize properly only any chemicals
or cleaning agents that are compatible with the equipment.

To regularly clean out the sump pit and perform suggested preventive maintenance on the system in order to
keep the system in good working order. | understand that failing to do so will adversely affect the efficiency
of the system. | also understand that it is my responsibility to properly dispose of the used filters, pit
sediment, and any other by-products accordingly.

Protect the system from extreme (high/low) temperatures to prevent damage to the components and piping of
the system.

Notify the local distributor or RGF Warranty Dept. immediately upon any malfunction of the system in order
to receive warranted work or parts.

| understand that any controversy or claim arising out of or relating to the ULTRASORB® System Warranty
herein or the alleged breach thereof, shall be settled by arbitration in accordance with the rules of the Arbitration
Association of America, Palm Beach County, Florida, and judgment upon the award rendered by the arbitrator(s)
may be entered in any court baring jurisdiction thereof.

I hereby acknowledge the above.

Signature Date

Customers Name
Address
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ENVIRONMENTAL GROUP

ULTRASORB® System
Installation / Startup Record
Model Number Installation Date
Serial Number Start-Up Tech.
Distributer
Customer
Address
Phone () FAX () Contact
Names of Trainees Position Initials

What is Being Cleaned Hr's. Per Day

Washpad Design & Const. By?
Is the Washpad Satisfactory? Yes No If No, Explain

Was the Unit Missing Parts? Yes No If Yes, Explain

Did the Unit Have Shipping or Hidden Damage? Yes No If Yes, Explain

List Any Options/Modifications with this Unit.
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A
ENVIRONMENTAL GROUP

ULTRASORB® System
Installation / Startup Checklist

MAINTENANCE PROCEDURES, CHECK IF COVERED & APPLICABLE

Overall System Description
EPA & Sewer Rules

Wash Pad Maintenance
Solids Cleaning Procedure
Bleed Lines

Solids Grid

Filter Media

Hydrocarbon Absorber 111
Jet Pump and Switch
TurboHydrozone

Polishing Filters

Pressure Tank

Options:
Options:

Sump Pump & Maintenance
Electrical, Shutoffs, Etc.
Centrifugal Separator
Oil Accumulator
Coalescing Tubes
Hydrocarbon Absorber 11
Centrifugal Pump
Chlorinator

Fresh Water Make-up
Air Compressor

Pressure Gauges

3 Way Control Valve
Options:

Options:

CRITICAL FUNCTIONS AND PROCEDURE DISCUSSIONS

Basic Water Chemistry;

PH, Alkalinity, TDS
Algae/Bacteria Control;
Chlorine, Hydrogen Peroxide
Water Cycling, WC1

Water Testing; ETS Kit,

PH Paper, TDS Meter

Operator Safety;

Clothing, Ventilation, Etc.
Cleaning Agents; Enviro-
Control, Ultra-Safe

Water Management
Recycled / Fresh Water
Where to Get Help; Manuals,
Distributor, RGF

CUSTOMER HANDOUTS AND SUPPORT MATERIAL

Operating Manuals
Maintenance Video

Water Test Kit

Spare Parts List

CUSTOMER EVALUATION OF START-UP TRAINING:
How Would You Rate Your Training? Good Fair Poor

General Comments

RGF Tech. Rep. Signature

Trainees Signature
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ULTRASORB® System
Client Questionnaire

Company Name

Contact Person

Location

Phone ( )

RGF Dealer/Salesman

Purchase Date (approx.)

Model Serial Number
HOW WOULD YOU RATE THE FOLLOWING?
GOOD FAIR POOR

General Operation
Recycled Water Quality
Quality of System
Service & Support
Warranty

Installation / Training
Safety

RGF Dealer / Salesman
Value

Would you purchase another RGF System? Yes No

Comments

Completed By: Date

Please return this form to:
RGF Environmental Group, Inc.
C/o Customer Service Dept.
3875 Fiscal Court
West Palm Beach, FL 33404
Fax: 516-848-9454
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Glossary of Terms

Aeration Tower

Tall 2" dia. PVC pipe on the Series | Tank used to mix air into the waste stream to
enhance oil separation and remove V.0.C.'s (volatile organic compounds).

Back Flush Cartridge Filter

A small cartridge filter used to remove any solids from the back flush water which
may clog the MS® Membranes or Polishing Filters during back flushing.

Back Up H.I.P. Absorber Filter

This filter is an auxiliary H.I.P. Absorber that is activated when water usage rate
exceeds product water rate produced by the MS® Membranes.

CFC System Pump

A continuous flow control centrifugal pump used to circulate the recycled water
through the COP System (Chemical Injection, Ozone Venturi and UV/O?® Catalytic
Chamber) and supplies the water to the cleaning equipment.

CO®P system

(Catalytic Oxidation Process) System of low cost oxidant production is designed to
provide a hydroxyl radical for contaminated water treatment. This system utilizes
ozone, UV and OxyPuck to create a hydroxyl radical ion for maximum oxidation and
biodegradation.

Control Panel

The Control Panel contains all of the equipment and electrical components used to
control the system: flow control valves, pressure gauges, indicator lights, switches
and the hour meter.

Grass Catcher

A poly cart designed to remove large solids and grass from the waste stream before it
enters the system.

Operations Manual for Washmaster Universal Glossary of Terms e 97



M .
[ —
ENVIRONMENTAL GROUP, INC.

H.I.P. Absorber

An absorption media filter designed to remove herbicides, insecticides and pesticides
from the recycled water stream.

HCA-3 Absorber

Housed in a polyethylene vessel, is a hydrocarbon absorber used as a final measure
of removing oils before the water is processed through the Polishing Filters or MS®
Membranes. The Absorber consists of two highly absorbent medium,
polyisocyanurate and fibrous polypropylene, to absorb low micron particles of oil,
fuels, solvents, and hydrocarbons.

Main Drain Return Line

A recommended method for returning the system drains to the front end of the trench
system. This line should be sized accordingly to accommodate the system drains.

Ozone and Chemical Venturi

A venturi used in the CO®P system, which draws ozone produced by the UV/O?
Catalytic Chamber and mixes it with the OxyPuck before it enters the chamber.

Polishing Filter

The polishing filter is a polypropylene vessel, housed in a filter canister that is used
to remove small to microscopic particles from the process water and the supply water
streams.

Process Pump

A centrifugal pump located on the equipment rack of the Series Il Equipment Skid,
pumps the process water through the specific filters of the system.

Series lll Storage Tank

A 500 (or 800) gallon cylindrical polyethylene tank used to store the recycled water
for later use.

UV/O?® Catalytic Chamber

The new UV/O® combination chamber produces over three times the ozone and
approximately twice the ultraviolet radiation as our initial design. When these two
components of the CO®P process are combined into one unit, they become more
effective, efficient and compact.

Vision 2000

The Vision 2000 line was designed as modular units, to suit various treatment
technologies. RGF has several individual components that may be integrated
together to suit your environmental needs.
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Engineering Drawings

General System Layout

Piping & Instrumentation Diagram (P&ID)

An engineered diagram which indicates the flow path of the system outlining placement and nomenclature of valves, pressure gauges and
unions.

ELECTRICAL LADDER DRAWING

An engineered diagram of the control panel logic, showing ladder logic and general control of the system.

ELECTRICAL DISTRIBUTION DRAWING

DISTRIBUTION AND CONTROL PANEL LAYOUT

An engineered drawing of the control panel internal components, showing identification and location.
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ELECTRICAL DISTRIBUTION DRAWING
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DISTRIBUTION AND CONTROL PANEL LAYOUT

®

A
ENVIRONMENTAL GROURF, INC.

8 \ 7 \ 6 \ 5 v 2 3 2 1
0 @ ?gcu@@@o@o@@@c
O o O o O o O o %
DISC PDE1PDE2 CBWCB2CBBMBMMBU CB6
1 L1ﬂ0 Lzﬂs 5]
T ¢'¢| o= ® e eIe(e|e(® ®|®
L [N (Ke)e)
[oYc)! \eYc) T T T
) & ﬁ
@ @ =) () () () () () —_ = -
& & & e|f=i=y
Slicllelelele|e|e|e|e|e
= == === == ==

C)DC)DC)O@OC)D#

0 M1 M2 M3
P S R SR
EIEN R
[ I I A
i Y s s R O s
CONTROL PANEL

T
=
i
=
==
=R,

)

)

WASHMASTER UNIVERSAL

CUSTONER

—
MNV\RONMENTAL GROUP

DESIGNED BY

'DISTRIBUTION BOX LAYOUT

REPRODUCTION OF THIS DOCUMENT IN ANY
FORM IS PROHIBITED WITHOUT EXPRESS
WRITTEN CONSENT OF RGF ENVIRONMENTAL

DWG. FILE:

DRAWN BY. RH

[S7E— JRerERENCE

APPROVED BY

B [WMU 0212 eV [0

CAD FILE; WNU 0212 REVD

Care OATE Eias
AS NOTED ‘ 2/24, 2012‘ 3 OF

8 7 6 5 A 4 [ 3

2

1

Operations Manual for Washmaster Universal Engineering Drawings e 109



