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1.0 INTRODUCTION

The Northeast Area Groundwater Operation & Maintenance Plan (O&M Plan) for the W.
R. Grace & Co. — Conn. (Grace) Acton Superfund Site (the Site) is submitted in accordance with
the Operable Unit Three (OU-3) Remedial Design/Remedial Action (RD/RA) Statement of
Work (SOW), as approved by the United States Environmental Protection Agency (USEPA) and
the Massachusetts Department of Environmental Protection (MassDEP) on August 30, 2006
(USEPA, 2006).

This O&M Plan provides a general description of the equipment and operating
procedures for the Ground Water Treatment System (GWTS) located in the Northeast Area
of the Site. The GWTS is designed to remove volatile organic compounds (VOCs) and
arsenic from approximately 20 gallons per minute (gpm) of extracted ground water and
discharge the treated water into reinjection wells.

A map showing the treatment system location is presented in Figure 1-1 and the
GWTS as-built design drawings are included in Appendix A. Further details on the site
background and design are presented in previous documents, including the Northeast Area
Groundwater Concept Design (GeoTrans, 2009).

The major components of the GWTS include an influent manifold, a low-profile air
stripper, particulate filtration, an arsenic reduction system, liquid-phase granular activated
carbon (LGAC), a reinjection manifold and vapor-phase granular activated carbon (VGAC).

1.1 ELEMENTS OF THE O&M PLAN
The O&M Plan is comprised of the following elements:

e Equipment Description

e System Operations

e System Maintenance

e Monitoring and Sampling

e Potential Operating Problems and Remedies
e Documentation and Reporting

e Safety Issues

Each of the elements is discussed in detail in Sections 2.0 through 8.0, respectively.

1.2  IMPORTANT MESSAGES AND WARNINGS

This manual should be in the possession of the personnel who operate and maintain
the GWTS. The purpose of this manual is to instruct and advise operators and maintenance
personnel. This manual will remain a valuable resource for the safe, economical, efficient
operation and maintenance of the GWTS.

(Revision 01) I 0 & M, Inc./GeoTrans, Inc.



Failure to properly follow instructions, take notice of warnings, and take proper
precautions and preventive measures may be dangerous and could cause serious injury,
equipment damage, and/or environmental problems.

Mechanical modifications or substitutions of parts on equipment that may affect
structural or operational safety shall not be made without prior manufacturer's approval or
engineer's advice. Modifications other than those approved may defeat protective features
originally designed into the equipment and its controls; and therefore, shall not be made.

Only qualified personnel who have been properly instructed in this equipment's proper

operation and maintenance requirements and in its potential hazards shall be allowed to
operate and maintain it.
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2.0 EQUIPMENT DESCRIPTION

The GWTS is a modular-based treatment system, fully-assembled and tested in a pre-
fabricated enclosure. The groundwater treatment system includes an air stripper, liquid-phase
carbon, vapor-phase carbon, and metals adsorption for arsenic removal. The air stripper is
designed to remove VOCs to below Interim Groundwater Cleanup Levels (IGCLs). Liquid-
phase carbon will remove the VPH (C5-C8 Hydrocarbons). Vapor-phase carbon will remove
odors from the air prior to discharge. Metals adsorption will remove arsenic to below IGCLs.
IGCLs for the Site are summarized in Table 2-1 below:

Table 2-1
Interim Groundwater Cleanup Levels

Volatile Organic Compounds
1,1-Dichloroethene oo
~1,2-Dichloroethane 5
1,2-Dichloropropane 5
Benzene 5
Methyl tert butyl ether 16
Methylene Chloride 5
Trichloroethene 5
Vinyl Chloride 2
Semi-Volatile Organic Compounds
Bis(2-chloroethyl)ether 5
Bis(2-ethylhexyl)phthalate 6
Inorganic Compounds
Antimony |6
~ Arsenic ' 10
Beryllium 4
Chromium 100
Lead 15
Manganese 300*
Nickel 100
Concentrations in pg/L.
* A background value, to be determined during
remedial design, may be selected as the IGCL for
manganese,

(Revision 01) 3 0O & M, Inc./GeoTrans, Inc.



The treatment system components include:

e [xtraction Well Manifold;
e Influent Equalization Tank and Transfer Pump;
Low Profile Air Stripper;

e Vapor-Phase Granular Activated Carbon;

e Bag Filter Unit;

e Arsenic Reduction System;

e Liquid-Phase Granular Activated Carbon;

e Discharge Equalization Tank and Transfer Pump;
e Reinjection Well Manifold; and,

e [lectrical Controls

The treatment system is housed in a 10-foot by 24-foot prefabricated wooden building
with a roof height of approximately 12 feet. This building has a shingle roof, heaters, exhaust
fans, lighting, and an area for spare parts storage. Appendix A contains the as-built system
drawings and includes a process and instrumentation diagram and an equipment building layout.
The following sections describe the function and design of each component of the GWTS
sequentially as water flows through the influent manifold to the reinjection system.

2.1 EXTRACTION WELL MANIFOLD

Groundwater is pumped from the extraction well through underground piping to an
influent manifold constructed of 2-inch, Schedule 80 PVC pipe located in the treatment building.
This manifold contains the appropriate fittings and instrumentation for flow measurement,
sample collection; and pressure measurement, as described below (refer to Drawing 03 in
Appendix A).

2.1.1 Influent Flow Meter

A flow meter is located on the incoming extraction well line. The Signet 2551 Magmeter
is an insertion-style magnetic flow sensor with no moving parts. The sensor displays both
instantaneous flow measurement as well as totalizing flow volume, and has an integrated flow
transmitter to send a 4-20 mA analog output signal to the GWTS programmable logic controller
(PLC). Manufacturer specifications for flow meters are provided in Appendix B.

2.1.2 Influent Sample Ports

A stainless steel influent sample port is located on the influent line. The sample port is
completed with a short piece of teflon tubing to facilitate sample collection. Manufacturer
specifications for sample ports are provided in Appendix B.

2.1.3 Influent Pressure Gauges

A stainless steel liquid-filled pressure gauge (0-60 psi) is installed on the influent line.
This gauge provides a direct read of pressure. Manufacturer specifications for the influent
pressure gauges are provided in Appendix B.

(Revision 01) 4 O & M, Inc./GeoTrans, Inc.



2.2 INFLUENT EQUALIZATION TANK AND TRANSFER PUMP

Ground water from the extraction well discharges into a 600 gallon, polyethylene inlet
equalization tank. This tank allows control of the groundwater flow rate through the air stripper
for maximum treatment efficiency. The tank is outfitted with level controls to operate a pump
that transfers the extracted groundwater from the equalization tank into the air stripper. A
high/high level alarm will stop the extraction well pump in the event of a unit operation failure.
Off-gases from the equalization tank are vented to the atmosphere outside the building. The
pump specifications are as follows:

e Gould’s NPE Series model #1ST1F5C4:
e 460v, 3-phase, 1.5 hp motor; and,
e 1 to 30 gpm flow capacity

Manufacturer information is provided in Appendix C.

A valve and pressure gauge are located on the outlet side of the pump. These can be
used for rough flow control of water from the pump located in the influent equalization tank.

2.3 LOW-PROFILE AIR STRIPPER

Water flows from the influent equalization tank though piping equipped with the
appropriate fittings and instrumentation for flow measurement, sample collection, and pressure
measurement to an air stripper. The QED tray air stripper is utilized to remove dissolved-phase
VOCs from the extracted groundwater. The air stripper is a low-profile design constructed of
stainless steel housing and stainless steel trays. The air stripper is capable of treating a maximum
of 25 gpm continuous throughput. The air stripper has an integral sump outfitted with a level
indicator and controls for effluent transfer pump operation. In addition, a high sump level alarm
will stop the influent transfer pump from conveying water to the air stripper if a high sump alarm
oceurs.

An integral main blower supplies fresh air to the air stripper. Approximately 300 cubic
feet per minute (cfm) of ambient air is pulled-up through the trays countercurrent to the water.
The air exits through an exhaust stack, and is routed through vapor-phase activated carbon for
odor control. Water is introduced at the top tray of the air stripper and falls downward through
successive trays into the sump at the bottom of the air stripper. Air stripper specifications are
as follows:

e QED Model EZ-4.4SS;

e 4 tray unit;

e Stainless steel housing;

e Stainless steel trays; and

e [ to25 gpm flow capacity.

Air stripper manufacturer information is provided in Appendix D.

O & M, Inc./GeoTrans, Inc.
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2.3.1 Air Stripper Flow Meter, Sample Port and Pressure Gauge

A Blue-White F-420N, inline, variable area flow meter is located at the inlet to the air
stripper to provide a visual measurement of the combined water flow into the stripper. A sample
port is located prior to the air stripper to be used for collection of a combined water sample
prior to treatment in the air stripper. A stainless steel liquid-filled pressure gauge (0-60 psi) is
installed at the inlet to the air stripper to provide a direct read of pressure. Manufacturer
specifications for this equipment are provided in Appendix B.

2.3.2 Air Stripper Blower

An oil-free regenerative blower provides the air required for the air stripper. It is Jocated
on the exhaust side of the stripper and pulls the air through the trays. The unit has sealed
bearings and requires minimal maintenance. Specifications are as follows:

e Busch Samos model SB0430
e 3.5 Hp, 460 volt, 3-phase
e 300 CFM (@ 28 in. water column

Manufacturer information is provided in Appendix D.

2.3.3 Air Stripper Transfer Pump

Level controls in the air stripper sump operate a pump that pumps the water through the
bag filtration unit and arsenic reduction system into the discharge equalization tank. The pump
specifications are identical to the other GWTS transfer pumps:

e  Gould’s NPE Series model #1ST1F5C4;
e 460v, 3-phase, 1.5 hp motor; and,
e | to 30 gpm flow capacity

Manufacturer information is provided in Appendix C.

A valve and pressure gauge are located on the outlet side of the pump to roughly
control flow from the pump. Manufacturer specifications are provided in Appendix B.

2.4  VAPOR-PHASE GRANULAR ACTIVATED CARBON
The air exiting the air stripper will be passed through vapor-phase granular activated
carbon (VGAC) in order to minimize any potential discharge odors. A single, 30-inch diameter

canister of carbon will be utilized.

The specifications are as follows:

e Model VR-400;

e 400 pound carbon capacity; and,
e 300 cfm flow capacity.

L]

Manufacturer information is provided in Appendix E.
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A pressure gauge, temperature gauge and a self-averaging pitot tube flow sensor are
located in the exhaust stack so that the discharge air flow can be calculated. Manufacturer
specifications are provided in Appendix B.

2.5 BAG FILTER UNIT

Bag filtration is used to remove suspended solids or particulate matter from the extracted
groundwater stream. This helps minimize particulate build-up in the arsenic reduction system
and potential clogging in the reinjection wells. The bag filter housing is carbon steel and
contains one high capacity bag filter. Specifications are as follows:

e (CSD OEM model #007A13041.020N2V4;
e Single-bag;

e 100 gpm flow capacity; and,

e [50 psi rating.

Manufacturer specifications are provided in Appendix F.

A sample port is located prior to the bag filter. The port can be used for collection of
a water sample post air stripping and pre-bag filtration and arsenic treatment. Pressure
gauges are located on either side of the bag filter so that the pressure drop across the bag can
be visually monitored as an indication of when to change the filter.

2.6  ARSENIC REDUCTION SYSTEM

An iron-based granular media arsenic reduction system is utilized to reduce the dissolved-
phase arsenic from the extracted groundwater. The system consists of two 30-inch diameter
treatment vessels operated in series (lead/lag). Each filter vessel contains approximately 500
pounds of iron based granular media. After the lead treatment vessel has been exhausted, it will
be replaced with the lag vessel and a fresh vessel will be placed in the lag position. Specifications
are as follows:

e Adedge Bayoxide E33 (granular ferric oxide) filter media;

e Tetrasolv HPP-500 filter vessels, 30-inch dia. by 74-inch tall;
e 7 cubic feet media capacity;

e 25 gpm flow capacity; and

e 125 psi rating.

Manufacturer information is provided in Appendix G.

Sample ports are located on either side of each vessel so that samples may be
collected and analyzed to determine the performance of the arsenic reduction system.
Pressure gauges are located on either side of each vessel so that the pressure drop across each
vessel can be visually monitored to provide an indication of when to backwash or change the
vessels. In addition, a differential pressure switch senses the overall pressure drop across the
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vessels, and, in the case of high pressure, will send an alarm to the PLC indicating that the
vessels should be backwashed or changed.

2.6.1 Backwash Operation

The arsenic reduction vessels are manifolded and valved so that each vessel can be
periodically backwashed.  Supply water for backwashing comes from the effluent
equalization tank, which contains treated water just prior to final polish with liquid-phase
granular activated carbon. After use, the backwashed water discharges to the influent
equalization tank for treatment. The equalization tanks were sized to accommodate the
backwashing cycles without upsetting the GWTS operation.

2.7 LIQUID-PHASE GRANULAR ACTIVATED CARBON

The liquid-phase granular activated carbon is utilized to remove the VPH (C5-C8
hydrocarbons) from the extracted groundwater. The system consists of one 30-inch diameter
treatment vessel. The vessel contains approximately 500 pounds of granular activated carbon.
After the vessel has been exhausted, the carbon will be replaced with fresh carbon. Specifications
are as follows:

e Westates AquaCarb 830 carbon;

o PV-500 filter vessel, 30-inch dia. by 67-inch tall;
* 500 pounds carbon capacity;

e 25 gpm flow capacity; and

e 75 psi rating.

Manufacturer information is provided in Appendix L.
2.8 DISCHARGE EQUALIZATION TANK AND TRANSFER PUMP

Treated water from the arsenic reduction system enters a 600-gallon, polyethylene
equalization tank prior to reinjection. This tank allows control of the groundwater flow rate to
the reinjection wells. A high/high level alarm will stop the air stripper discharge pump. Off-
gases from the equalization tank are vented to the atmosphere outside the building. In addition,
the tank is outfitted with level controls to operate a pump that sends the treated water to through
the liquid-phase granular activated carbon unit and into the reinjection wells. The pump
specifications are identical to the other GWTS transfer pumps:

e Gould’s NPE Series model #1ST1F5C4;
e 460v, 3-phase, 1.5 hp motor; and,
e ] to 30 gpm flow capacity

Manufacturer information is provided in Appendix F.
2.9  REINJECTION WELL MANIFOLD
Treated ground water is pumped from the discharge equalization tank through the liquid-
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phase granular activated carbon unit and into injection manifold to the reinjection wells. The
manifold is a single 2-inch, Schedule 80 PVC header pipe. This manifold contains the
appropriate fittings and instrumentation for sample collection, pressure measurement, and valves
to control which well(s) discharge water flows. (refer to Drawing 03 in Appendix A).

Each of the two reinjection wells are fed by an individual line containing the appropriate
fittings and instrumentation for sample collection, flow measurement and pressure measurement
(refer to Drawing 03 in Appendix A). A check valve and an anti-siphon valve have been
installed at the discharge of the transfer pump. There are also down well check valves on each
reinjection well to keep the discharge lines to the wells full of water to reduce air introduction to
the wells. Discharge piping to the reinjection wells is below grade outside the GWTS.

2.9.1 Discharge Fiow Meters

Individual flow meters are located on each reinjection well line. The meters display both
instantaneous flow measurement as well as totalizing flow volume, and have an integrated flow
transmitter to send a 4-20 mA analog output signal to the GWTS PLC. Manufacturer
specifications for the flow meters are provided in Appendix B.

2.9.2 Discharge Sample Ports
A stainless steel sample port is located on each reinjection line. Manufacturer

specifications are provided in Appendix B.

2.9.3 Discharge Pressure Gauges

A stainless steel liquid-filled pressure gauge is installed on each reinjection well
discharge line to provide direct read of pressure at each location. The gauge specifications are
identical to those described in section 2.2.3. Manufacturer specifications are provided in
Appendix B.

2.9.4 High Water Level Shut Down Controls

A high water level shut down control switch is installed in each reinjection well to shut
down the treatment system in the event of flow issues with the reinjection well. Manufacturer
specifications are provided in Appendix B.

2.10 ELECTRICAL CONTROLS

The GWTS is fully-automated and is designed to operate continuously unattended. The
building includes a 200-amp main power disconnect with lockable operating handle. The
system control panel contains all motor starters and electrical circuits, distributes power to all of
the equipment, and includes a PLC to monitor and process all alarms and control operation of the
GWTS. As-built electrical schematics for the GWTS are provided in Appendix A.

2.10.1 Control Panel

The GWTS control panel is located within the system enclosure. The operation and
visualization of all equipment is facilitated through a Human Machine Interface (HMI). The
HMI has a viewing screen so the operator can access the status of all treatment operations and
can make process modifications.
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The control panel includes all overload and short-circuit protection devices. The
control panel also includes surge protection for a modem and phone line. Manufacturer
information is provided in Appendix H.

2.10.2 Programmable Logic Controller

The treatment components listed above are operated through a TWIDO PLC.
Instrumentation and programmed system logic allow the treatment system to operate with
minimal operator intervention and allows for remote reporting and operation of the system.

Telemetry capability allows the operator to monitor and control the GWTS equipment
through a dial-up, cellular modem connection. The TWIDO PLC software has been programmed
and tailored to match the process system equipment configuration and allows the operator to
remotely control equipment operations, monitor data, and/or retrieve data, through a graphical
interface. Manufacturer information is provided in Appendix .

2.10.3 Alarms and Instrumentation

Instrumentation is provided to indicate and control process operation both locally and
from a remote terminal connected by telephone modem. System alarms are indicated locally and
also activate a fax or telephone call. The instrumentation and alarm actions for the GWTS are
described below:

Influent Flow Meter:

Range: 0 to 20 gpm

Display: Local flow rate (gpm), and totalizer (gallons)
Output: 4 to 20 milliamps

Influent Equalization Tank:

Level controls: Mercury activated float switches (3)

Levels and Actions: Low level (turns off equalization tank pump)

High level (turns on equalization tank pump)
High alarm (turns off recovery well pump and autodials an

alarm)
Alarm Reset: Automatically clears or manually by operator
Low Profile Air Stripper:
Level Controls: Wet well sump utilizes mercury activated float switches (2)
to activate the air stripper pump and protect against overfill.
Levels and Actions: Low level (turns off air stripper pump)

High level (turns on air stripper pump)
High alarm (turns off influent equalization tank transfer

pump)
Alarm Reset: Automatically clears or manual restart
Pressure Sensor: Low blower pressure

Levels and Actions: Low pressure (turns off recovery
wells and process equipment and autodials an alarm)
Alarm Reset: Manually by operator
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2.10.4

Arsenic Reduction System Filters (2):

Pressure Sensor: High line pressure differential
Levels and Actions: High pressure differential (autodials an alarm)
Alarm Reset: Manually by operator

Discharge Equalization Tank:

Level controls: Mercury activated float switches (3)

Levels and Actions: Low level (turns off equalization tank pump)
High level (turns on equalization tank pump)
High alarm (turns off air stripper sump pump and autodials
an alarm)

Alarm Reset: Automatically clears or manually by operator

Discharge Flow Meters (2):

Range: 0 to 20 gpm
Display: Local flow rate (gpm), and totalizer (gallons)
Output: 4 to 20 milliamps

Reinjection Wells (2):

Level Sensor: Conductivity probes (2)
Levels and Actions: High-high (turns off discharge pump
and recovery well pump and autodials an alarm)

Alarm Reset: Manually by operator

Building Environmental Monitors:

Temperature Sensor: Thermostatatically controlled heating/ventilation
Levels and Actions: Low building temperature (turns on forced-air heater)

High building temperature (turns on exhaust fan)
Alarm Reset: No alarm

Building Heating and Ventilation
The GWTS is enclosed in a wood-frame building and contains thermostatically controlled

heating and ventilation. The ventilation fan is a New York Blower model EN-122H exhaust fan
with a 1/4-Hp motor. Heating is provided by a 7.5 KW Dayton model 2YL67 forced-air heater.
Manufacturer specifications are provided in Appendix J. The construction of the building is
shown on Drawing 06 in Appendix A.
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3.0 SYSTEM OPERATION

Operation of the GWTS is in accordance with manufacturer’s recommendations and the
procedures outlined in this document. The groundwater treatment system is designed for
continuous unattended operation and will require minimal operator assistance. The system has
automatic shutdown controls in case of upset conditions. The control panel includes a remote
access telemetry system for remote monitoring of treatment unit operations and notification of
maintenance personnel in the event of a system alarm or shutdown condition.

3.1 START-UP PROCEDURE

Normal startup of the GWTS should only be done locally at the control panel within the
treatment building. Remote startup via telemetry is not recommended without a local operator
present and in communication with the person connected via telemetry.

To perform a normal GWTS startup, follow these steps:

Inspect all system components for leaks or other problems;

Verify that there is electrical power and no breakers are tripped;

Verify on the phase monitor that proper electrical power exists;

Read any alarm conditions noted on the HMI screen:

Reset the system from the HMI screen;

The auto-startup process in the PL.C should take control;

Place all control panel switches to the “AUTO” position; and,

Inspect all system components for proper operation; make sure there are no leaks or
other problems.

LR

© N oW

3.2 NORMAL OPERATING CONDITIONS

The GWTS will be operated continuously except for short periods of time when it will
be shutoff to inspect or repair components and backwash the arsenic filters. Under normal
operation, water will be pumped from the ground water extraction well through the manifold
piping and into the GWTS influent equalization tank. The total influent water flow rate is
approximately 20 gpm. In sequential order, the following treatment processes occur; air
stripping, particulate filtration, arsenic reduction and liquid-phase activated carbon polish.
Then the treated water is conveyed to the reinjection wells. Refer to Drawing 03 Piping &
Instrumentation Diagram in Appendix A for a depiction of the treatment processes and
locations of sample ports, pressure gauges, and flow meters. The GWTS design operating
conditions are listed in Table 3-1.
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Table 3-1
GWTS Design Operating Conditions

Parameter Representative Value Comment
Average water flow rate 20 gpm Range 0 — 20 gpm
Air stripper differential 20 inches water > 32 inches of water
pressure indicates fouling of trays
Bag filter pressure <5 psi > 20 psi indicates clogged

bag

Aursenic filter differential <20 psi > 45 psi indicates clogged
pressure vessel(s)
Liquid phase activated carbon | <5 psi > 30 psi indicates clogged
differential pressure vessel(s)

3.3 NORMAL SHUT-DOWN PROCEDURE

Normal shutdown of the GWTS can be done either locally at the control panel within the
treatment building, or remotely via telemetry.

3.3.1 Local Shutdown
To shut down the system for routine maintenance or any non-emergency reason, follow

these steps:
1.

1l

Turn off the extraction well pump by turning the operating switch on the control
panel to “OFF”. All treatment process equipment will continue to operate until the
water level in all equipment reaches minimum levels. The air stripper fan will
shut off approximately 30 minutes after the last influent equalization tank pump
cycle.

If necessary, operating switches for all pumps and equipment can be turned to off
once the operator verifies that it is safe to do so.

Follow lock-out/tag-out procedures and any other safety procedures before
conducting any maintenance activities.

3.3.2 Remote Shutdown
To shut down the system for routine maintenance or any non-emergency reason via

telemetry, follow these steps:

[nitiate the auto-shutdown process while remotely connected to the PLC via
telemetry. This will turn off the extraction well pump while allowing all other
freatment process equipment to operate until the water level in all equipment
reaches minimum levels. The air stripper fan will shut off approximately 30
minutes after the last influent equalization tank pump cycle.

If necessary, operating switches for all pumps and equipment can be turned to off
once the operator verifies that it is safe to do.

Follow lock-out/tag-out procedures and any other safety procedures before
conducting any maintenance activities.
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34 EMERGENCY SHUT-DOWN PROCEDURE

Although the normal shutdown procedure is the preferred method for shutting down the
system, the following procedure is recommended when rapid shutdown is necessary during
emergency conditions such as fire or catastrophic failure of tanks, pipes, etc:

1. Shut off electrical power to the system by pressing the red “Emergency Stop™ button on
the GWTS control panel.

2. Shut off electrical power to the system by turning the main disconnect on the outside wall
of the treatment system to the “OFF” position. This will turn off all electricity to the
GWTS.
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4.0 SYSTEM MAINTENANCE

The following sections describe routine and major system maintenance, as well as, listing spare
parts to be kept on Site for routine maintenance and steps to be taken to winterize the system.

4.1 ROUTINE MAINTENANCE

Routine maintenance will be completed in accordance with manufacturer’s
recommendations. Maintenance inspections will be performed during scheduled monitoring
events and as needed throughout the treatment systems operation. Activities will include a
detailed and thorough examination of the entire groundwater treatment system. All equipment,
piping and instrumentation will be inspected with maintenance performed per manufacturer’s
specifications. Typical maintenance activities will include:

. Cleaning and redevelopment of the extraction well and pump;
. Cleaning of the air stripper trays;

e  Replacement of filter bags;

. Replacement of the arsenic reduction system filter units;

“ Replacement of liquid-phase carbon;

° Cleaning of the level switch systems and flow meters; and,

. Cleaning and redevelopment of the reinjection wells.

System inspections will be done weekly for the first eight weeks of operation, then
monthly thereafter. Table 4-1 summarizes activities that will be performed during routine
monitoring and Table 4-2 summarizes the frequency of routine maintenance tasks. Contact
information for the manufacturers and vendors of the equipment is presented in Table 4-3.
Specific information regarding key maintenance tasks is provided below.
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Table 4-1
Summary of Routine Maintenance

Item

Maintenance Activity

Extraction Well

Check the condition of the well head.

Check water level in the extraction well.

Record flow and pressure from the extraction well.

Check that the flow control valve position is correct for the extraction well.

Check that the flow meter is operating properly for the extraction well.

Check for leaks in the process piping.

Adjust feed flow rate to design conditions.

[nfluent
Equalization
Tank and
Transfer Pump

Check that the water level in the equalization tank is within the normal
operating range.

Check that the level controls are operating properly.

Check that there is no excessive buildup of foreign material on the level
switches.

Check for solids buildup in the bottom of the equalization tank.

Check for proper operation of the transfer pump.

Check for leaks.

Air Stripper

Check and record tray differential pressure gauge reading.

Check see through panel on front of tray unit for foreign material buildup.

Check that the air stripper main air blower and auxiliary carbon blower are
operating properly.

Check that the sump level control system is operating properly.

Check for proper operation of the transfer pump.

Transfer Pump

Bag Filter Check bag filter pressure gauge.
Change bag filters if required.
Arsenic Check pressure gauges on arsenic reduction system.
Reduction
System Check for leaks.
Liquid-phase Check pressure gauges before and after LGAC.
carbon Check for leaks.
Discharge Check that the water level in the equalization tank is within the normal
Equalization operating range.
Tank and Check that the level controls are operating properly.

Check that there is no excessive buildup of foreign material on the level
switches.

Check for solids buildup in the bottom of the equalization tank.

Check for proper operation of the transfer pump.

Check for leaks.
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Table 4-1 (cont’d.)
Summary of Routine Maintenance

Reinjection
Wells

Record flow and pressure for each reinjection well.

Check water level for each reinjection well.

Check that the flow control valve position is correct for each reinjection
well.

Check for leaks in the process piping.

Check the condition of each well head.

Vapor-Phase
Granular
Activated
Carbon

Check that unit is operating properly.

Check general condition of vessel.
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Table 4-2
Schedule of Routine Maintenance

Maintenance Task Frequency
For 1st After 1st
. Month | Month

Inspect general operation and performance of the GWTS weekly | monthly
Check for alarms or shutdowns on PLC panel weekly | monthly
Check for'_p_resencc of 11'ap';5&d gas in mu]li-Bﬁg filter and manually R weekly | monthly
vent

Check for presence of trapped gas in thc_l”iai'd-phas-b carbon vessel B_y‘ wcékly rﬂomhl'y-
manually venting via the valve at the top of the vessel.

[nspect air stripper effluent and equalization tank pumps | - weekly monthiﬂ
Inspect piping, Valvés, flow meters, and transmitters _ weekly | monthly
Inspect electrical and telemetry system ) | weekly | monthly
Inspedfhag filter and arsenic reduction system weekly | monthly
Calibrate flow meters - - ~ Quarterly or as

. o PR s required
Perform pump manufacturer specified maintenance As specified
Inspect and clean air strippc_r traysﬁat sho(vﬂgiﬂgns ofgihgniﬁca;l As necessary
ifouling, hardness deposits, etc.
[Replace bag filters when pressure drop reaches 20 psi o As necessary
Backwash arsenic vessels when pressure drop reaches 30 psi "~ |As necessary
Replace arsenic vessel when breakthrough is observed _ As necessary i
Iﬂiﬁlace worn or faulty equipment or compohcnts ' As necessary i
Check system status after major storm events _ As necessary [
Redevelop extraction well _ As necessary
Re?c_velop reui—njectiog_wells i o ' As necessary

4.1.1 Filter Bag Replacement

Occasionally, particulates build up in the bag filter and it becomes necessary to
change the filter bag. The 25-micron polypropylene filter bag should be inspected and
replaced when the differential pressure across the filter element is greater than 20 psi under
normal operations. The pressure differential is manually read on pressure gauges located on
either side of the filter housing.

The following procedure should be followed to inspect and replace the filter bags
without shutting down the GWTS. Bag filter replacement can also be completed with the
system shut down normally.

1. Shut off the air stripper sump pump. This is best done right after the pump has
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finished a pumping cycle.

2. Verify that the pressure in the bag filter housing has bled to zero psi. Vent with
vent valve, if necessary.

3. Loosen the lid nuts and rotate lid off of vessel.

4.  Remove the filter bags with caution. Make sure to wear gloves during bag
replacement.

5. Inspect filter bag basket for roundness and flange condition.

6.  Verify that basket and bag bearing surfaces are clean and free of nicks.

7.  Insert new bag filter elements, making sure that all the bags are properly seated.

8. Inspect and clean gasket and gasket groove, if necessary. If gasket is worn out or

nicked, replace.
9.  Rotate lid over vessel and align bolt and nut brackets.
10. Close the lid; engage all bolts and hand tighten nuts.
1. Moderately torque nuts at 180° to each other, rotating around the vessel until
tight.
2. Turn the air stripper sump pump to AUTO.
3. Bleed any remaining air from the vessel by opening the vent valve slowly until
walter starts to come out.
14. Close vent valve.

4.1.2 Air Stripper Maintenance

Prior to performing maintenance on the interior of the air stripper, the operator should
stop all influent water sources and allow the air stripper to treat the remaining water
cascading through the trays, allowing the system to stop on its own. Once the air stripper has
completely treated the remaining water and the effluent pump has stopped, the operator can
lockout the system and open the tray access doors.

The suggested maintenance of the air stripper is clearly outlined by QED in the
operation manual provided in the Appendix D. Frequency of maintenance and cleaning is
determined by the measured airflow rate and backpressure on the blower. Airflow rate
should be maintained at 300 cfm to ensure high removal efficiencies and the backpressure
should be kept below 32 inches of water. The key air stripper maintenance items include:

o Air Stripper Trays - should be clean and free of debris and deposits especially at
the aeration holes;

° Demister Pad - should be clean and free of biological fouling and debris to
minimize backpressure on the blower;

o Sight glass tubing - should be clean and free of algae and deposits;

. Gasket seals and Tray Felt seals - check seals for rips or tears, repair with
silicone as necessary;

e Air Stripper Effluent pumps - should be lubricated in accordance with the pump
operation manual; and

. Overall Appearance - Exterior of the air stripper and pumps should be
maintained clean of deposits and stains.
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4.1.3 Arsenic Reduction Vessel Backwash

The arsenic reduction vessels are designed for continuous operation with regular
maintenance. If the differential pressure across the vessels becomes greater than 30 psi,
backwashing will be necessary to re-fluff the media.

The procedure for backwash of a single vessel is as described below. The procedure has
been written to backwash the lead vessel without shutting the system down. The same procedure
will be used to backwash the lag vessel with the exception of the valve sequencing.

Important: Change the valves in the following order, otherwise you risk deadheading
the pumps resulting in potential equipment and/or piping damage. As an alternative,
the operator can shut down the air stripper sump pump temporarily, quickly make
valve changes, and then restore the pump operation before the air stripper sump
reaches the high level alarm.

I.  Open the backwash outlet valve (rerouting water to the influent equalization.
tank).

2. Close the isolation valve between the vessels (isolating the lag vessel).

Open the backwash inlet valve between the two vessels.

4,  Manually operate the discharge equalization tank pump for the desired backwash
duration. Do not allow the pump to run dry.

5.  Close the discharge equalization tank valve (rerouting water through the lead
vessel).

(O8]

Important: So that the process flow is restored to the original series flow, change
valves in the following order:

Open the discharge equalization tank valve.

Place the discharge equalization tank pump back in AUTO mode.
Close the backwash inlet valve between the two vessels.

Open the isolation valve between the vessels.

Close the backwash outlet valve.

DB —

4.1.4 Arsenic Reduction Vessel Replacement

When breakthrough (concentration of 10 ppb or greater) of arsenic is detected at the
outlet of the lead vessel, the lead arsenic reduction vessel will be taken out of service. The
lag vessel will be moved to the lead position, and a new vessel with fresh media will be
installed in the lag position. The spent media and vessel will either be properly disposed of
in total, or the vessel will be filled with fresh media and held as a spare. The operator will
coordinate the profiling, replacement and disposal of the spent media according to all
applicable regulations.

If the system is not shut down during change out, the lead vessel will be temporarily
taken out of service and the water will be routed to the lag vessel. Once a new vessel is installed,
the operator should fill the vessel with water and allow the media to soak as suggested by the
vendor. After soaking the media, the new vessel should be backwashed to remove the fine
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particulates prior to use.

4.1.5 Liquid-Phase Carbon Replacement

When breakthrough (concentration of >75 ppb or greater) of VPH (C5-C8
hydrocarbons) is detected at the outlet of the LGAC the carbon will be scheduled for
replacement. Fresh carbon will be installed in the LGAC. The spent carbon will be shipped
out for regeneration. The operator will coordinate the profiling, replacement and shipment of
the spent carbon according to all applicable regulations.

4.1.6 Transfer Pump Maintenance

The transfer pumps in use with the GWTS require minimal maintenance. The
manufacturer (Gould’s Pumps) information in Appendix C describes pump maintenance and
repair procedures in detail. These include but are not limited to procedures for lubrication,
greasing, maintenance of bearing isolators, disassembly and assembly.

4.1.7 Residuals Management
The following treatment residuals will be periodically generated from the treatment

system:

e Filter bags;

e Vapor-phase carbon;

e Liquid-phase carbon;

e Arsenic reduction media; and,

e Material related to cleaning equipment and/or wells.

These residuals are not expected to be hazardous. The vapor-phase carbon, liquid-phase
carbon and arsenic reduction media will be sampled per the vendor’s disposal requirements.

A representative sample a bag filter will be collected and analyzed for total arsenic.
42  MAJOR MAINTENANCE

Major maintenance is any effort needed to repair or replace equipment to continue
system operation. The need for major maintenance would result from a major malfunction
causing the system to be inoperative. Major maintenance also refers to system design
changes and/or maintenance requiring significant downtime. The appropriate equipment
manufacturer can be contacted when any major maintenance is called for. Contact
information for the equipment and materials vendors is provided in Table 4-3.
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Table 4-3
Contact Information for Equipment Manufacturers/Suppliers

Equipment |Manufacturer| Telephone Vendor Contact Telephone
Extraction Grundfos (559) 292-
Well Pump Pumps Corp. 8000
Low Profile QED (800) 624- QED
Air Stripper Environmental 2026 Environmental
Systems Systems
Transfer Goulds Pumps | (315) 568- | Goulds Pumps
Pumps 7123
Arsenic Tetrasolv (800) 441- Seneca Dan Nolan | (515) 262-
Reduction Filtration, Inc. 4034 Environmental 5000
Vessels
Arsenic AdEdge (678) 835- AdEdge Valarie (678) 835-
Reduction Technologies, 0052 Technologies, Rhodes 0052
Media Inc. Inc.
Flow Georg Fischer | (781)438- | Georg Fischer Kevin (781) 454-
Meters/Transm| Signet, LLC 5646 Signet, LLC Buchanan 9928
itters
Vapor Phase Tetrasolv (800) 441-
Carbon Filtration, Inc. 4034
Liquid Phase Siemens 978-614-7428 Siemens AnnicLu 603-767-
Carbon DeWitt Santini 1118
Bag Filters Custom Service| (248) 340-
& Design 9005
Control Panel Seneca (515) 262- Seneca Rich Richards| (515) 262-
and Environmental 5000 Environmental 5000
Telemetry
Intake Filters Stoddard (847) 223-
Silencers, Inc. 8636

43  SPARE PARTS

A reasonable supply of spare parts should be maintained according to the maintenance
requirements for each item of equipment. Table 4-4 is a list of recommended spare parts.
For additional information, part numbers, etc. of the different system components; please
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refer to the appropriate manufacturer’s information contained in the Appendices of this
document.

Table 4-4
Recommended Spare Parts
Item Make / Model Vendor Contact Suggested Spare
Inventory
Bag Filters 25-micron Custom (248) 340-9005
polypropylene | Service & | 10
e _ Design | 5
[ntake Filters |F64-6" housing/| Stoddard | (847) 223-8636 |
¢ F8-110 filter |Silencers, Inc. 2
Vacuum 3005 liquid- | Ashcroft, Inc. | (800) 328-8258
Gauges filled f 2

44  WINTERIZATION

Winter maintenance activities are those required to protect the system from damage
during periods of freezing temperatures. The extraction well and reinjection wells should be
inspected prior to the onset of freezing conditions. Snow or heavy ice accumulation should be
removed. The GWTS heating system should be checked to ensure that the heater is working in
treatment building.
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5.0 MONITORING, SAMPLING AND REPORTING

This section describes the long-term monitoring, sampling and reporting related to the
Northeast Area remedy. Monitoring and sampling will be done according to procedures outlined
the Field Sampling Plan for the Site (HSI GeoTrans, 2000 and GeoTrans, 2007). Sample bottles,
preservatives, and laboratory holding times and analytical methods to be used for sampling are
specified in the Quality Assurance Project Plan for the Site (HSI GeoTrans, 2000; GeoTrans,
2007).

5.1 WATER LEVEL MONITORING

Groundwater level monitoring in the Northeast Area will continue to be performed
according to the Operable Unit Three (OU-3) monitoring program, as defined by the
Groundwater Monitoring Plan (GeoTrans, 2006) and modified by annual monitoring reports. The
current water level monitoring program includes annual measurement of water levels at
approximately 60 locations in the Northeast Area.

Grace proposes to collect additional water level data during start-up of the Northeast Area
Remedial Action. Start-up is defined to occur after installation, development and testing of all
the extraction and reinjection wells. More specifically, pressure transducers will be installed in:

e monitoring wells MW-43S and MW-43D, located adjacent to the LNAPL source
area, and

e MW-06S, MW-06D, MW-06D1, MW-06D2, MW-06B, MW-04S and MW-04D,
RE-10BS and RE-20BS located near the extraction/reinjection wells.

L]

Water levels will be measured from these locations on an hourly basis starting
approximately two weeks before system start-up through the first two weeks of operation. Water
level data collected from these locations will provide an indication as to the hydraulic impacts
that the extraction/reinjection system has on the shallow aquifer system in the vicinity of the
reinjection wells as well as in the vicinity of the Linde light non-aqueous phase liquid (LNAPL
related contamination.

Water level monitoring will also be done at the extraction and reinjection wells. Water
levels will be measured by hand in each extraction well on a monthly basis. Water levels will be
collected on a daily basis from each active reinjection well using a pressure transducer/data
logger. The extraction and reinjection well water level data will be used to evaluate changes in
well efficiency over time and will be used to determine if and when wells need to be
redeveloped. Water level monitoring proposed specifically for the Northeast Area Remedial
Action is summarized in Table 5-1.

52 GROUNDWATER QUALITY MONITORING
Groundwater quality monitoring in the Northeast Area will continue to be performed

according to the Operable Unit Three (OU-3) monitoring program, as defined by the
Groundwater Monitoring Plan (GeoTrans, 2006) and modified by annual monitoring reports.
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The current monitoring program includes annual sampling and analysis of groundwater from 20
locations in the Northeast Area for VOCs, 8 locations for 1, 4-dioxane and 8 locations for
inorganic compounds. Figure 2-1 shows the locations that are sampled and what parameters they
are sampled for.

In addition to the OU-3 monitoring program sampling, Grace will collect groundwater
samples from three locations and analyze them for extractable petroleum hydrocarbons (EPH)
and volatile petroleum hydrocarbons (VPH). Samples will be collected from monitoring well
MW-49, which is completed across the water table, MW-06D1, which is completed in the
shallow till, and MW-06D2, which is completed in the deep till. These three monitoring wells are
located between the Linde LNAPL-related contamination and the area where groundwater will be
extracted from the bedrock. Groundwater quality results from these locations will provide an
indication as to whether the Linde LNAPL-related contamination is migrating to the north toward
the Grace extraction and reinjection wells. During system operation, Grace will sample these
three wells every six months for the first two years of extraction well operation, then annually
thereafter. The first set of samples will be collected prior to activation of the Northeast Area
remedy to provide a baseline condition. This data will be reported in the Annual Monitoring
Program Reports for the Site. Groundwater quality monitoring proposed specifically for the
Northeast Area Remedial Action is summarized in Table 5-1.

53 TREATMENT SYSTEM MONITORING

Groundwater samples will be collected from extraction well NE-1 weekly for the first
four weeks, then on a monthly basis. These samples will be analyzed for VOCs, 1, 4-dioxane,
EPH/VPH, total arsenic, iron and manganese. SVOCs and other inorganic compounds will be
analyzed for if results from samples collected during extraction well step-testing indicate that
they are present at levels that would be of concern. The results from the extraction well samples
will give an indication as to the quality of groundwater being extracted from the bedrock as well
as the water quality influent to the treatment system.

Water samples will be collected from the effluent of the liquid-phase carbon unit weekly
for the first four weeks and then on a monthly basis. The results from these samples will be used
to monitor the efficiency of the treatment system. Water quality results from the liquid-phase
carbon unit effluent will represent the compliance point sample results and the quality of water
being reinjected into the aquifer. These treatment system water quality samples will be analyzed
for VOCs, 1,4-dioxane, total arsenic, iron, manganese, and VPH. In the event that EPH is
detected in the air stripper influent, it will be added to other sampling points within the treatment
train, as necessary. During the monthly sampling events pH and turbidity will be measured on
site at the effluent of the liquid-phase carbon unit. A total arsenic sample will be collected
between the two arsenic reduction system vessels weekly for the first eight weeks. The arsenic
sample collected mid-way through the arsenic reduction system will be used to evaluate
breakthrough of the lead vessel. Following review of the first eight-weeks of sample results, a
determination will be made as to the continued frequency needed for these samples. The
sampling frequency will depend on actual arsenic influent concentrations and breakthrough time
for the lead vessel.
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A VPH sample will be collected after the arsenic reduction system and prior to the liquid-
phase activated carbon unit weekly for the first four weeks and then on a monthly basis. This
VPH result in conjunction with the effluent VPH results will be used to evaluate the efficiency of
the carbon unit.

No air samples are proposed to be collected since the vapor-phase carbon has no specific
mass removal requirements. The mass of VOCs discharged to the air will be calculated based on
the water quality sample results.

Odor will be evaluated during weekly operational visits for the first 8 weeks and monthly
thereafter. Carbon change-out is anticipated to be performed on an as needed basis when odor
monitoring indicates change-out is necessary. Treatment system monitoring for the Northeast
Area Remedial Action is summarized in Table 5-1.

The following treatment residuals will be periodically generated from the treatment
system:

e Filter bags;

e Vapor-phase carbon;

e Liquid-phase carbon;

e Arsenic reduction media; and,

e Material related to cleaning equipment and/or wells.

These residuals are not expected to be hazardous. The vapor-phase carbon, liquid-phase
carbon and arsenic reduction media will be sampled per the vendor’s disposal requirements.

A representative sample a bag filter will be collected and analyzed for total arsenic.

USEPA will be notified immediately in the event that groundwater exceeding an Interim
Groundwater Cleanup Level (IGCL) or any other Applicable or Relevant and Appropriate
Requirement (ARAR) is reinjected. IGCLs for the Site are summarized in Table 2-1.

5.4 EXTRACTION / REINJECTION WELL MONITORING

Extraction and reinjection well monitoring will be done weekly for the first four weeks,
then monthly thereafter. The following data will be recorded during each monitoring event:

e Record totalizer reading and flow rate for each extraction and reinjection well;
e Record individual extraction well / reinjection well pressure; and
e Record pH and turbidity for each extraction well.

5.5 REPORTING

Monitoring and sampling results related to installation and start-up of the Northeast
Area remedial action will be included in the Northeast Area Groundwater Remedial Action
Report, which will be submitted within 90 days after USEPA determines that construction is
complete and that the Northeast Area Groundwater Remedial Action is “Operational and
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Functional™.

Long-term monitoring and sampling results related to the Northeast Area remedial
action will be reported in one of two documents:

o Annual Monitoring Program Reports for the Site or
o Annual Northeast Area Treatment System Reports.

The Annual Monitoring Program Reports for the Site will be submitted following
completion of the annual Site-wide water level and groundwater sampling round. The
following information will be included in the Annual Monitoring Program Reports:

e A brief description of the water level and water quality sampling procedures;

e A table summarizing the water level measurements;

e Unconsolidated deposits and bedrock potentiometric maps showing water level
elevations and potentiometric contours;

e Tables summarizing the water quality data;

e Unconsolidated deposits and bedrock water quality maps indicating the VDC,
vinyl chloride, and benzene concentrations detected in each monitoring well;

e Contour maps showing the distribution of VDC, vinyl chloride, and benzene
concentrations above MCLs;

e Maps showing the distribution of arsenic in groundwater;

e Time-concentration plots of VDC, vinyl chloride and benzene;

e A discussion of any statistically significant water quality concentration trends
observed;

e Discussion/proposal of changes to the monitoring program, including a listing of
monitoring wells, if any, that should be dropped from annual sampling; and

e LEvaluation of impacts of the remedy, if any, to the Linde LNAPL-related
contamination.

The Annual Northeast Area Treatment System Reports for the Site will be submitted
by the end of the first quarter of each calendar year. The following information will be
included in the Annual Northeast Area Treatment System Reports:

Tables summarizing the freatment system water quality sampling results;

e Estimate of the VOC mass removed by the remedy;

e [valuation to confirm if air emissions are at or below a level of No Significant
Risk to human health and public welfare;

e Summary of air stripper, arsenic reduction system and liquid-phase activated
carbon removal efficiencies;

e Tables summarizing extraction and reinjection rates;

* Discussion of operation and maintenance activities performed; and

e Discussion of issues, if any, related to the treatment system operation.

After the remedy has been operational for three years, and if necessary, every two
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years thereafter, an evaluation will be conducted to determine if pumping can be
discontinued. The evaluation will include the following:

e Information from the Acton Water District regarding yield and drawdown at the
three Public Water Supply Wells located in the School Street Well Field:

e Contaminant concentrations at each of the three Public Water Supply Wells
located in the School Street Well Field and whether they are meeting, and are
expected to continue to meet drinking water standards; and,

e The effectiveness of the extraction and treatment system.

Table 5-1
Monitoring and Sampling for Northeast Area Remedial Action

Location Analysis Frequency
Water Level Monitoring -
MW-438, MW-43D, Pressure transducer/data logger Hourly for 2 weeks prior to system
MW-04S, MW-04D, start-up through first 2 weeks of
MW-06S, MW-06D, operation
MW-06D1, MW-06D2, MW-06B,
RE-10BS,
RE-20BS |
Extraction Wells Hand measurement Monthly )
Reinjection Wells Pressure transducer/data logger Daily
Groundwater Quality Monitoring )
MW-49 EPH Prior to system start-up
MW-06D1 VPH Every 6 months for first 2-years
MW-06D2 Annually while system operating
) - Treatment System Monitoring o
Extraction Well NE-1 (Influent) VOCs, 1 ,4-dioxane, EPH/VPH Weekly for first 4 weeks;
Total arsenic, iron and manganese Monthly thereafter
Between Arsenic Reduction Total arsenic Weekly for first 8 weeks
System Vessels Long-term frequency to be determined
- i after 8 weeks
After Arsenic Reduction System VPH Weekly for first 4 weeks;
and before Liquid-Phase Carbon Monthly thereafter
Unit
Liquid-Phase Carbon Effluent VOCs, VPH Weekly for first 4 weeks
1,4-dioxane Monthly thereafter
Total arsenie, iron and manganese
. Add EPH if detected in influent B
Air Odor monitoring Weekly for first 8 weeks
Monthly thereafter
Extraction/Reinjection Well Monitoring
Extraction Well NE-1 Totalizer Reading/Flow Rate Weekly for first 4 weeks
Well Pressure Monthly thereafter
Reinjection Wells RE-1 and RE-2 B B
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6.0 POTENTIAL OPERATING PROBLEMS AND CORRECTIVE
ACTIONS

This section is a listing of the most likely potential problems with the system, their
possible causes and corrective actions.

6.1 EQUIPMENT MALFUNCTIONS

Table 6-1 lists individual equipment malfunctions, probable causes, and in most
cases, corrective actions to be taken. By no means is this list complete. It is intended only as
a guide for the maintenance personnel to help them in properly identifying and isolating
equipment malfunctions. If in doubt as to the actual cause of a malfunction, consult the
equipment manufacturer for assistance.

The system will automatically shut down and will need to be restarted manually under the
following conditions:

Motor fault in any pump.

High-high level alarm in either of the two reinjection wells.

Low pressure (indicating low air flow) in the air stripper.

Differential pressure across arsenic reduction vessels greater than 30 psi.

oL =

In the event the system shuts down, the cause will be investigated, an appropriate
remedy will be implemented, and the system will be restarted. All other alarms are either not
anticipated to occur frequently or do not require immediate attention by the operator.

6.2 EXCEEDANCE OF A GROUNDWATER DISCHARGE STANDARD

In the event the effluent from the groundwater treatment system exceeds a
groundwater discharge standard, the following steps will be taken:

Iy [f a VOC discharge standard is exceeded inspect/clean the air stripper system
and resample the treatment system effluent; or,

2. If the arsenic discharge standard is exceeded inspect/replace the arsenic
reduction system vessels, as necessary and resample the treatment system
effluent.

If the effluent sample collected after the above actions have been taken exceeds a
groundwater discharge standard or, if a compound which is not being treated by the system
exceeds a groundwater discharge standard, then an evaluation of potential modifications to
the treatment process necessary for the system to meet the groundwater discharge standards
will be done. In the unlikely event that modifications are not feasible, for practical or cost-
effectiveness reasons, Grace will consider the feasibility of installing a compliance point
between the reinjection wells and the School Street Well Field Zone II boundary.
Modifications to the treatment system and/or implementation of a compliance point other
than the treatment system discharge will be proposed to the USEPA for their review and
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approval. As with all correspondence related to the Northeast Area remedial action, Linde.
the property owner, will be copied on all correspondence related to treatment system or
compliance point modifications.

Table 6-1

Potential Operational Problems and Remedies

Potential
Problem

Cause

Remedy

High Level
Alarm in Air
Stripper

Feed flow rate too high.

Adjust feed flow rate to design
conditions.

Pump Failure.

Repair / replace pump.

Pump operation level switch
malfunctioning,.

Clean / repair / replace pump switch.

Low air flow
rate through the
air stripper

Damper closed too much

Open damper on the effluent side of
the air blower.

Fouled trays or demister pad

Clean trays and/or demister pad of
fouling.

High level alarm
in equalization
tank

Groundwater extraction rate oo
high.

Adjust extraction flow rate to design
conditions.

Pump failure.

Repair / replace pump.

Pump operation level switch

Clean / repair / replace pump switch.

influent header

malfunctioning.
Low level of Pump operation level switch Clean / repair / replace pump switch.
water in an malfunctioning.
equalization Pump feeding tank is Check feed pump operation level
tank malfunctioning. switch,
Repair / replace pump.
No flow in Influent piping is clogged. Check clean-outs. Snake line if

necessary.

Extraction pumps not operating
properly.

Check pump. Clean or replace if
necessary.

High pressure
readings across
the bag filter

Filter bag is clogged.

Replace filter bag.

High differential
pressure
readings across
the arsenic
filters

Filters are plugged.

Backwash or change filter.
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[noperable flow
meters

Loose connections

Check connections. Re-tighten if
necessary.

Particulate build-up

Remove flow sensor and clean if
there is a build-up

High level alarm
n reinjection
well(s)

Discharge flow rate too high.

Adjust extraction flow rate to design
conditions.

High-high level alarm switch
malfunctioning.

Clean / repair / replace high-high
switch.

Reinjection well(s) fouled.

Redevelop reinjection well(s).

Odor detected
outside of
treatment
building

Leak in piping to carbon.

Check for leaks. Repair as necessary.

Vapor-phase carbon is spent

Replace vapor-phase carbon.

(Revision 01)

31

O & M, Inc./GeoTrans, Inc.




7.0 DOCUMENTATION

An important factor in operating any efficient extraction and treatment system is the
completion of accurate operational and maintenance records. Without a record of past
operational performance, it is impossible to identify trends in any process. Records provide
the operators with valuable information upon which to base their decisions concerning the
system operation.

Four types of GWTS records will be maintained at the site: operating reports,
maintenance records, emergency condition records, and personnel records. These records are
discussed further in the following sections.

7.1  OPERATING REPORTS
Detailed operating reports will be maintained for GWTS operation. These reports can be
used to record information that is integral to observing and controlling operational trends of the

GWTS. Table 7-1 presents an example Monthly GWTS Inspection Report. Table 5-1
summarizes the frequency of data collection.
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Table 7-1
Monthly GWTS Inspection Report
W. R. Grace Superfund Site, Acton Massachuselts
Northeast Area Remedial Action
Date: Weather:
Equipment/Personnel On-Site:

Description of Work Performed:

Extraction Well Flow Rate gpm Total Flow gallons
Extraction Well Pressure - psi

[nfluent Equalization Tank Pump Pressure ___psi

Air Stripper Run Time hours Air Stripper Diff. Pressure in. H20
Air Stripper Influent Flow Rate gpm Air Stripper Sump Pump Pressure psi
Bag Filter Inlet Pressure psi Bag Filter outlet Pressure psi

Lead Arsenic Vessel Inlet Pressure  psi Lead Arsenic Vessel Outlet Pressure  psi
[Lag Arsenic Vessel Inlet Pressure psi Lag Arsenic Vessel Outlet Pressure  psi
Discharge Equalization Tank Pump Pressure psi

Reinjection Well RE-1 Flow Rate gpm Total Flow gallons
Reinjection Well RE-1 Pressure ~ psi

Reinjection Well RE-2 Flow Rate gpm Total Flow gallons
Reinjection Well RE-2 Pressure psi

Vapor-Phase Carbon Diff. Pressure in. water

Vapor-Phase Carbon Temperature i

Odor Present  Yes/No If yes, please describe:
Additional Information:

7.2  MAINTENANCE RECORDS

Record completion and retention is the most important aspect of the maintenance
program. From a review of the maintenance records, operating personnel, the responsible
regulatory agency, and the design engineer can identify recurring problems with various pieces
of equipment, select the appropriate list of spare parts to be maintained on site, and develop and
design solutions to overcome these problems.

A log book will be maintained onsite to record daily maintenance activities. In addition,
a running record of maintenance performed on each piece of equipment will be kept. The
equipment inspection and service record provides an easily identifiable list of maintenance
performed on each piece of equipment. Data concerning the preventive maintenance necessary
on each item of equipment is obtained from the manufacturer’s O&M manuals, and the next
scheduled servicing can be easily indicated. Table 7-2 presents an example Equipment Service
Record.
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Table 7-2

Equipment Service Record
W. R. Grace Superfund Site, Acton Massachuselts
Northeast Area Remedial Action

Equipment:

Date:

Work Done:

Comments:
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7.3  NON-ROUTINE CONDITIONS

A record of non-routine conditions affecting the system will be maintained in the site
logbook. Example non-routine conditions include: area wide power failures, extraction pump
failures, or natural disasters. The logbook also serves as a register of major emergencies or
alarm conditions, with supplemental reports filed describing the occurrence, damage, cause,
emergency corrective actions taken. costs attributed to the situation, and permanent corrective
actions taken, if required.

7.4  PERSONNEL RECORDS

A record of onsite personnel and any visitors, subcontractors, regulatory agency
personnel, etc. will be maintained at the site.
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8.0 SAFETY ISSUES

A site-specific O&M HASP has been prepared for the Site and is included in Appendix K
of this O&M Plan. The HASP contains the following information:

organization and responsibilities of the project/health and safety team;
characterization of the chemical and physical hazards present at the Site;

a description of the medical program required for O&M personnel;

instruction on selection and use of personal protective equipment (PPE) and action
levels for upgrading or downgrading PPE;

proper delineation of work zones and equipment personal decontamination; and

m  anaccident prevention and contingency plan.

8.1 GENERAL SITE SAFETY

Any piece of equipment can be dangerous if operated improperly. Safety is
ultimately the responsibility of those operating and maintaining the equipment. All
personnel operating and maintaining the GWTS and its proper implementation must be
familiar with all of the system components, and observe all OSHA, federal, state and local
safety codes and requirements. The personnel should also be active participants in the
approved company health and safety program.

Failure to properly follow instructions and failure to take proper safety precautions is
dangerous and can cause serious personal injury, needless equipment damage, and
unnecessary environmental harm. Mechanical modifications and/or substitutions of parts on
equipment that will affect structural, operational, or environmental safety should not be
made. Modifications that may defeat protective features originally designed into the
equipment and its controls should not be made.

Table 8-1 summarizes the hazards associated with the GWTS operation. The
following is a partial list of general precautions to follow but in no case is the list exhaustive
nor is it intended to be. Operators and maintenance personnel should expand on this list after
first reviewing the entire GWTS and its operation with the appropriate health and safety
authorities.

e Keep areas clean. A clean work area is a much safer area.

e Keep all equipment guards in place. If removed to service the equipment, make sure
the guards are replaced properly.

e Wear eye and face protection around rotating and pumping equipment and whenever
working around or handling chemicals. Be especially cautious for splash when
disconnecting piping, valves and fittings.

e Wear ear protection if necessary.

e Wear proper apparel. Do not wear loose clothing, or jewelry, which could be caught
in machinery.

e Wear a proper respirator around chemicals and in areas where vapors and/or gases
may be present.
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e Non-skid footwear is recommended and always wear protective gloves when feasible.

e Remove adjusting screws or wrenches. Form a habit of checking to see that all tools are
removed from equipment.

e Make sure all personnel are familiar with OSHA approved Material Safety Data
Sheets for all hazardous materials they may encounter.

Reporting mechanisms for medical emergencies are described in the site health and safety

plan (nearest hospital or medical treatment facility, etc.). Signs containing 24-hour emergency
phone number contacts should be posted in the control room and system compound gates.
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Table 8-1

Hazards Associated with GWTS Operation

Hazard

Precautionary Measures

Noise levels greater than 65 decibels
Slipping, tripping on equipment and
pads

Leaks from piping and equipment
b})ltltmg_oi water during change
out/replacement of equipment and
piping

Electrical shock

Wear hearing protection.

Be aware of surroundings.
i

Wear goggles and gloves while fixing any leaks.
Wash hands properly if there is any contact with
liquids.

Stay clear of damaged electrical wiring. Use
common sense. Use proper lock-out/tag-out
procedures.
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APPENDIX A

GROUNDWATER TREATMENT SYSTEM AS-BUILT DESIGN DRAWINGS
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Signet 2551 Magmeter Flow Sensor

Availabe in a variety of wetted materials and
ideal for pipe sizes up to DN300 (12 in.]

Description

The Signet 2551 Magmetar s an insertion
style magnetic flow sensor that features
na moving parts. The patented™ senser
design is available in corrosion-rasistant
materials to provide long-term reliability
with minimal maintenance costs. Mate-
rial options include PP with stainless
steel, PYOF with stainless steel, PVDF
with Hastelloy-C, or PYDF with Titanium.
Utilizing the comprehensive line of Signet
installation fittings, sensor alignment and
insertion depth is automatic. These ver-
satile, simple-to-install sensors deliver
accurate flow measurement over a wide
dynamic range in pipe sizes ranging from
DN15 to DN300 [0.5 to 12 inches), satis-
fying the reguirements of many diverse
applications.

Signet 2351 Magmeters offer many output
options of frequency/digital [S?L], 4 to 20
mA or relays which are available on both
the blind and display versions. The fre-
quency or digital {S°L) sensor cutput can

System Overview

be used with Signet's extensive line of flow
instruments while the 4 to 20mA output
can be used for a direct input to PLCs,
chart recorders, etc. Both the £ to 20 mA
output and digital (5°L) sensor interface is
available for long distance signal trans-
mission of up ta 1,000 ft. An additional
benefit is the empty pipe detection which
features a zero flow output when the sen-
s0rs are not completely wetted. Also, the
frequency output is bi-directional while
the 4 to 20mA cutput can be set for uni- or
bi-directional flow using the display or the
RS232 set-up tool which connects to PCs
fer programming capabilities.

In addition the display version of the 2557
Magmeter is available with relays and
features permanent and resettable total
values which can be seen on the display.
Also, the display contains multi-languages
with English, Spanish, German, French,
Italian and Portuguese menu options.

Stand-Alene | Panel Mount

Signet Flaw Instrument

Pipe, Tank, Wall Mount
Signet 3580 Flow  _~

4 to 20 mA Input
Frogramable

o - _leotd senaratetyl Insrcumer! : ) Chart .o Lagic
83500 B350 = | fsald separatalyl | e o - Coantroiler
Signet 2851 | 5C75 5500 — P g lor simuar]
Magmzter 5600 BREE | Signet Universal T - '- "_",Lq
Adapter Wit [3-8050] LT {1§ |
{sold separataly, oty

Signet 2551 Magmeter

s

Signel Fittings
wsold separatelyl
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Features

* Patented Magmeter
technology

+ No moving parts

¢+ Bi-directional flow

» Empty pipe detection

» Installs into pipe

sizes DN 15 tc DN
300 [0.5te 12 in.)

Flow rate range
0.05to 10 m/s
[0.15 te 33 ft/s)

» Accurate measure-
ment even in dirty
liguids

Blind 4 to 20 mA,
digital/frequency,
relay output

No pressure drop

Corrosion resistant
materials: PP or
PVDF with S5, Has-
telloy C, or Titanium

* Multi-language dis-
play menu available

Applications

» Chemical Processing

- Demineralization
Regeneration

- Water and Waste
Water Monitoring

+ Metal Recovery and
Landfill Leachate

- Commercial Pools,

_Spas, and Aquariums ..

« HYAC

- Irrigation

- Scrubber Control

» Neutralization S
ystems

- Industrial Water
Distribution

e

* US. Patent No: 7,055,394 B1

www.gfsignat.com
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Dimensions
Blind Version

“—— P4 mm —*
3.7 in.]

S e |

77.25 mm
[3121al]

=
=
=

Skl

—
“ipe Range
12tw0din. -X0= 238mm2.3in.]
3wwdin, -X1= N mmlisinl
10to12in. -X2 = 157 mm l6.6in]

K= Sw:ldy 2T Y orW

Display Versicn

95.3 mm al
(3.75in.} i

1

116.8
[4.6 in.

¥
y
KO
X1
-X2

¥

Pipe Range
1/2t04in. X0 = 58 mm{2.3in]
StoBin.  -X1= fimmi3éinl
100 12in. -X2= 147 mm [6.5in.}

X = Sensor Body P, T, V. or W

www.gfsignet.com

Specifications

General

Pipe size range:ON15 to DN 300 {C.5in. to 12 in.)
Flow Range

s Minimum: 0.05 m/s [2.15 ft/s)

+  Maximum: 10 m/s (33 ft/s]

Linearity: +1% reading pius 0.01m/s 10.035 ft/'s]
Repeatability: £0.5% of rzading @ 25°C {77°F}
Minimum Conductivity: 20 uS/cm

Wetted Materials:

Sensor body/Electrodes and Grounding ring:
+  -PO, -P1, -P2: Polypropylens/318L55
-T0, -T1, -T2: PVDF/Titanium

-V0, -V1, -V2: PVDF/Hastelloy-C

«  -WO, -W1, -W2: PYOF/3146LSS
O-rings:

* FPM [standard]

*» EPDM, Kalrez [optional]

Case: PET

Disptay Window: Polyamide

Protection rating: NEMA 4X/IP45

Electrical
Fower Requirements
o 4to20 mA: 21.6te 26.4VDC, 22.1 mA max.

»  Frequency: 5to26.4VEC, 15 mA max.

» Digital [S°L): 5to 6.5VDC, 15 mA max.

»  Auxiliary lonly required for units with relays):
9 to 24 VDC, 0.4A max

Reverse polarity and short circuit protected

Current output {4 to 20 mAl:
+  Loop Accuracy:

32 pA max. error [25°C @ 24 VDC)
* Isolation: Low voltage < 48 VAC/DC from
electrodes and auxilary power
Maximum cable: 300 m (1000 ft.]
Error condition: 22.1 mA
Max. Loop Resistance: 3000
Compatible with PLC, PC or similar
equipment

Frequency output:

«  QOutput modes: Freq., Freg=10, or Mirror
Relay

Max. Putl-up Voltage: 30 VDC

Max. Current Sink: 50 mA, current limited
Maximum cable: 300 m (1000 ft.]
Compatible with Signet Medel 5075,

5500, 5600, 8550, 8900

Digital {SL) Output:

~—SerratASCH; TTitevel 9600 bps

»  Compatible with Model Signet
8900 instrument

Relay Specifications
s #1, #2 Type: Mecnanical SPOT
Rating: 5A @ 30 VDC max.,
5A @ 250 VDC max.
e #3 Type: Solid State
Rating: 50mA @ 30 VDC,
S0mA @ 42 VAC
Hysteresis: User adjustable, plus time- delay
Trigger Celay: Adjustaole (0 to 9599.9 sec |

Relay Modes: Off, Low, High, Window, and
Proportional Pulse

Ralay Source: Flow Rate, Resettable Totalizer

Error Condition: Selectable; Fail Open or Closad

Display
Characters: 2x 14
Contrast: User-setin four levels
Backlighting lonly on relay versions):
Requires external 9-24 VOC,
0.4 mA max.

Environmental Requirements
Storage Temperature:

-20° to 70°C [-4° to 158°F)
Relative Humidity :

0 to 95% [non-condensingl
Operating Temperature
*»  Ambient: -10° to 70°C (14° to 158°F)
+  Media: 0° to B5°C {32° to 185°F)
Max. operating pressure:
10.3 bar @ 25°C (150 psi @ 77°F}
1.4 bar @ 85°C {20 psi @ 185°F|

See Temperature and Pressure Graphs for
more information

Standards and Approvals
« CE
« UL, CUL [for display versions with relays)

*  NEMA &X [ IP45 Enclosure [with cap

installed]
=  EMC: ENS5011: 1998 +A1:99+A2:02
Class B Emissions
EN&1326: 1997 +A1:98+A2:01
EN61000-6-2:2001
= Safety: EN&1010-1:2001

= U.S. Patent No. 7,055,396 B1
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Ordering Information

SensorPart Na,

| 3-2551

Sensor Body [Transducer] and electrodes/grounding ring materials - Choosa one

-P | Palyoropylene and 316L 55

-T |PVDF and Titanium

-V |PYDF and Hasteiloy ©

| -W | PYDF and 316L 55

10

Pige size - Choose oné

ON15 0 DNIOD (1 /2ta 4 ind

DN125to ONZ200 {5 to 8 'n.]

1
2 |

DN250 to DN20C 10t 12 n )

Dis

play Options - Chogse One

-1

Na Display

-2

Wiih Display, two SPOT retays, one solid state ralay

-4

With Display

Qutput aptions - Choose One

1

Frequency, Digital [SIL] out, [Fregency+10, Mirror Relay® [azen collectar]]

2

4 to 20 mA output

13-2551 |-P (D

_7

i

Example Part Number

*This aption is a programa®sble open collector output that is available with display

versions only.

+(5F+

Appliratmn Tips:
Note minimum process
liguid canductivity
requirement is 20 ys/

cm

Insisll sensor using

standard Signet

installation fitiings for

best results

Sensor is capable of
retrofitting into existing
515 and 2536 fittings

Mfr. Part No. Code Mfr. Part No. Code
3-2551-P0O-11 159 001 105 3-2551-V0-11 159 001 257
3-2551-P0-12 159 001 110 3-2551-V0-12 159 001 259
3-2531-P0-21 159 001 247 3-2551-V0-21 159 001 269
3-2531-P0-22 159 001 273 3-2551-V0-22 159 001 275
3-2531-P0-41 159 001 2561 3-2551-V0-41 159 001 263
3-2551-P0-42 159 001 279 3-2551-V0-42 159 001 281
3-2531-P1-11 159 001 106 3-2551-V1-11 159 001 258
3-2551-P1-12 159 001 111 3-2551-V1-12 159 001 260
3-2531-P1-21 159 001 2468 3-2551-V1-21 159 001 270
3-2551-P1-22 159 001 274 3-2551-V1-22 159 001 276
3-2551-P1-41 159 001 262 3-2551-V1-41 159 001 2464
3-2551-P1-42 1592 001 280 3-2551-V1-42 159 001 282
3-2551-P2-11 159 001 107 3-2551-v2-11 159 001 450
3-2531-P2-12 159 001 112 3-2551-v2-12 159 001 451
3-2551-P2-21 159 001 435 3-2551-v2-29 159 001 456
3-2551-pP2-22 159 001 438 3-2551-v2-22 159 001 457
3-2551-P2-41 159 001 432 3-2551-V2-41 159 001 462
3-2551-P2-42 159 001 441 3-2551-V2-42 159 001 463
3-2551-T0-11 159 001 108 3-2551-W0C-11 150 001 230
3-2551-T0-12 159 001 113 3-2551-W0-12 159 001 231
3-2551-T0-21 159 001 436 3-2551-W0-21 159 001 271
3-2551-70-22 159 001 439 3-2551-W0-22 159 001 277
3-2551-T0-41 159 001 433 3-2551-W0-41 159 001 265
3-2551-T0-42 159 001 442 3-2551-W0-42 159 001 283
3-2551-T1-11— +-159-004109- — - ——3-2551-W1-11 ——
3-2551-T1-12 159 001 114 3-2551-W1-12 159 001 233
3-2551-T1-21 159 001 437 3-2551-W1-21 159 001 272
3-2551-T1-22 159 001 440 3-2551-W1-22 | 159 001 278
3-2551-T1-41 159 001 434 3-2551-W1-41 159 001 266
3-2551-T1-42 159 001 443 3-2551-W1-42 159 001 284
3-2551-T2-11 159 001 448 3-2551-W2-11 159 001 452
3-2551-T2-12 159 001 449 3-2551-W2-12 ‘ 159 001 453
3-2551-T2-21 159 001 454 3-2551-W2-21 159 001 458
3-2551-T2-22 159 001 455 3-2551-W2-22 159 001 459
3-2551-T2-41 159 001 460 3-2551-W2-41 159 001 464
3-2551-T2-42 159 001 461 3-2551-W2-42 | 159 001 465
50
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Accessories and Replacement Parts

+GF+

Mfr. Part No. | Code Description

0-Rings

1220-0021 198 801 186 0-ring, FPM (Viten®]

1224-0021 198 820 006 0- rlng ERPDM

1228-0021 198 820 007 G-ring., FFPM (Katrez®)

Replacement Transducers

3-2351-P0 159 001 211 PP/316LSS, DN15 tc DN100 [0.5 to 4 in.) pipe

3-2331-P1 159 001 212 PP/316LSS, DN125 to DN200 (5 to 8 in.) pipe

3-2551-P2 159 001 444 PP/316LSE, DN250 to DN300 (10 to 12in.] pipe

3-2551-TO 159 001 213 PVDF/Titanium, DN15to DN100 (0.5 to 4 in.] pipe

3-2551-T1 159 001 214 | PVDF/Titanium, DN 125 to DN200 (5 to 8 in.] pipe

3-2351-T2 159 000 445 | PVDF/Titanium, DN250 to DN300 (10 to 12 in.] pipe

3-2531-V0 159 001 376 | PVDF/Hastelloy-C, DN15 to DN100 (0.5 to 4 in.] pipe

3-2531-V1 159 001 377 | PVDF/Hastelloy-C, DN125 to ON200 (5 to 8 in.] pipe

3-2531-V2 159 000 446 PVDF/Hastelloy-C, DN250 to DN300 (10 te 12 in.] pipe

3-2531-W0 159 001 234 PVDF/316LSS, DN15 to DN100 (0.5 to 4 in.] pipe

3-2551-W1 159 001 235 PVDF/314LSS, ON125 to DN200 {5 to Bin.| pipe

3-2531-W2 159 001 447 PVDF/316LS5, DN250 to DN300 [10 to 12 in.] pipe

Replacement Electrdnics Module

3-2551-11 159 001 215 Magmeter electronics, frequency or digital (3L output

3-2551-12 159 001 215 Magmeter electronics, 4 to 20mA cutput

3-2551-21 159 001 372 Magmeter Display Electronics, frequency or digital (S3L) output

3-2551-22 159 001 373 Magmeter Display Electronics, 4 to 20mA output

3-2551-41 159 001 374 Magmeter Display Electroncis, frequency or digital (S3L) output,
w/relays

3-2551-42 159 001 375 Magmeter Display Eiectroncis, frequency or digital [S3L) output,
w/relays

Other

7300-7524 159 000 687 24VDC Power Supply 7.5W, 300mA

7200-1524 159 000 688 24VDC Power Supply 13W, 600mA

7300-3024 159 000 689 24VDC Power Supply 30W, 1.3A

7300-5024 159 000 4690 24VDC Power Supply 50W, 2.1A

7300-1024 159 000 691 24VDC Power Supply 100W, 4.2A

3-8551.521 159 001 378 Clear plastic cap for display

1222-0042 159 001 379 O-ring for clear plastic cap, EPOM

3-0232 159 000 845 4 to 20mA spanning CD with RS232 Caonverter

Please refer to Wiring, Installation, Accessories and Fittings sections for

more information.

www.gfsignet.com
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Senes 645 Wet/Wet D;fferentlal Pressure Transmltter

BULLETIN A-30-65

LERE T J

AiGH PRESSURE 20RT

GENERAL

The Series 645 Wet/Wet Differential Pressure Transmitter
is designed for use with any gas or liquid compatible
with 17-4 PH stainless steel, 300 Series stainless steel,
Viton and Silicone O-rings and bleed screw seals. Units
can accurately measure the differential pressure even
when liquid is applied to both ports. The transmitter
contains a fast response capacitance sensor and a
unique isolation system.

The isolation system transmits the motion of the differ-
ential pressure sensing diaphragm from the high line
pressure environment to the dry enclosure where it
moves one of a pair of capacitance plates proportional-
ly to the diaphragm movement. The variable capaci-
tance is converted to a current proportional to the differ-
ential pressure by the capacitance sensing and signal
conditioning circuit located in the enclosure. The elec-
tronic circuit linearizes output versus pressure, stan-
dardizes the output, and compensates thermal effects of
the sensor.

INSTALLATION

The Series 645 Differential Pressure Transmitter is sup-
plied with a mounting bracket and two 6-32 x 3/8 hex
head screws. First attach the bracket to mounting loca-
tion~Using holes or Band clamp notches available on
large section of the bracket. Attach the transmitter to the
brackat by using the two 6-32 x 3/8 hex head screws
and the two tapped holes located on the underside of
the transmitter. See Figure 1 at right.

DWYER INSTRUMENTS, INC.
P. 0. BOX 373 MICHIGAN CITY, INDIANA 46361

, U.S.A.
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SPECIFICATIONS

Service: Compatible gases or liquids applied to both pres-
sure and reference ports.

Output: 4 to 20 mA, two-wire.

Supply Voltage: 11 to 30 VDC.

Loop Resistance: 0 to 1000

Maximum Line Pressure: 250 psig.

Maximum Overload Pressure: (High side) 1 to 5 psi: 20 %
FS, 10 to 25 psi: 10 X FS, 50 psi: 5 x FS, 100 psi; 2.5 x FS;
(Low side) 2-3 X FS.

Zero and Span: Adjustable, non-interactive, +1 mA.
Accuracy: +0.25% FS.

Temperature Limits: Operating: 0 to 175°F (-22 to 80°C),
Storage: -65 to 260°F (-54 to 126°C).

Response Time: 30 fo 50 msec.

Thermal Effects: (includes zero and span) £0.02% FS/°F, 30
to 150°F (-1 to 65°C).

Wetted Parts: 17-4 PH stainless steel, 300 Series stainless
steel, Viton and Silicone O-rings and bleed screw seals.
Housing: Stainless steel/Aluminum,

Process Connection: 1/4 - 18 NPT(F).

Electrical Connection: Barrier strip terminal block with con-
duit enclosure and .875 (22 mm) diameter conduit opening.
Weight: 14.4 oz (0.4 kg).

Mounting
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NOTE:

For differential pressure measurements at high line pres-
sure (250 psig max.), it is recommended that the pres-
sure sensor be installed with a valve in each line, plus a
shunt valve across the high and low (referance) pressure
ports as indicated in Figure 2 below. The high pressurs
port is labeled with the word “HIGH",

System Set-up

FAGH | Low
1
K4 i
e ‘%k Dé‘: WVE 9
i wit ¢
| E/ ,
MGH | Lo }
S — I' e il
et
PRESHIRT
SENEOR

WL A = HIGH SOE WAL
WNNE 8 W SIDE VVE
VMVE C o= SHUNT AUV RE-TO04e2-01

Figure 2

Valve C should be open and Valves A and B closed
whenever the system is first being wetted or pressur-
ized. Valves A and B should then be opened slowly to
avoid hammering. Valve C can then be closed and the
system is operating. When removing the differential
pressure sensor, open Valve C first, then close Valves A
and B.

Bleeding the Pressure Ports
Three bleed screws are |ocated on the side of the unit
(two for low pressure port, one for high pressure port).

Install the transmitter in its intended location and pres-
surize the ports. Back off the first bleed screw mounted
on the flat side of the sensor body (2 turns max.) until lig-
uid begins to flow out. After only bubble-free liquid flows
out, retighten the bleed screw. Repeat the same proce-
dure for the second set of bleed screws located on the
round section of the low pressure fitting.

Electrical Connections

The Series 645 Wet/Wet Differential Pressure
_Transmitters _are irue 2-wire, 4-20 mA_ current_output
devices and deliver rated current into any external load
of 0 to 800 ohms.

The units are supplied with a 7/8” diameter knockout
intended for a 1/2” ID conduit connection. It is suggest-
ed that any electrical cable shield be connected to the
system’s loop circuit ground to improve electrical noise
reduction.

When making electrical connections, be sure to cbserve
polarity—units are designed to have current flow in one
direction only. The minimum supply voltage is 11 +.02 x
(Resistance of receiver plus line. The maximum supply
voltage is 30 + .004 x (Resistance of receiver plus line).
To access electrical corrections, remove cover on top
of the unit. See Figure 3 for correct electrical connec-
tions.

Wiring
l,__ - I
Series €45 |
Transmitter |
+ ‘ <

Power Load
Supoly (Monitor

Figure 3

OPERATION

The Series 645 Wet/Wet Differential Pressure
Transmitters are carefully calibrated to the specific input
pressure range versus current output at the factory. Little
or no field calibrating is necessary.

Zero and Span Adjustment

To gain access to the zero and span adjusiments,
remove the top cover of the transmitter. Loosen the 6-32
seal screws in the plastic terminal block. The zero and
span adjustments are located under the plastic terminal
block. Be careful not to disconnect any internal wiring.
After all adjustments are made, remember to re-install
the 6-32 seal screws. The Series 645 transmitters with
4-20 mA output are factory calibrated using a 250 ohm
load at 24 VDC. Zero and span adjustments are approx-
imately +1 mA, individually.

MAINTENANCE

After final installation of the Series 645 Wet/Wet
Differential Pressure Transmitter, no routine maintenance
is required. Periodic checks of connections is recom-
mended. Please contact Dwyer Instruments, Inc. before

returning-unit-for-repair-to-review information relative to— -~

your application. When returning a product to the facto-
ry, carefully package and ship freight prepaid. Be sure to
include a complete description of the application and
problem and identify any hazardous material used with
the product.

ECopyright 1997 Dwyer Instruments, Inc. Printed in U.5.A. 7/97

DWYER INSTRUMENTS, INC,

P.O. Box 373, Michigan City, Indiana 48380, U.S.A.
Phone: 219/8739-8000 Fax: 219/872-9057

FR R1-440983-C0
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i Magnehelic” Differential Pressure Gages

Indicate Positive, Negative or Differential, Accurate within 2%

"

Patent Nos. 4,030,365
5,012,678
Standard Magnehelic® Pressure Gage has &
large, easy-to-read 4" dial,

Dimensions, Standard Series 2000 Magnehelic” Pressure Gages.
(Slightly different on medium and high pressure models)

@4-1/8 [104.78] BOLT |
CIRCLE FOR PANEL MOUNTING

120° APART
12
v NPT HIGH ) [ (12700
-2RES:
RESSURE e R A _
| H b —PRESSURE !
_— | } 148 NPT LOW/
¥4 131.75] ! ||_H-—"PRESSURE
£) ) —~1 i |
1/8 LOW
PRESSURE
716
oI ) e
ESRTAT- 2 . 12
[42.38) U 270

Select the Dwyer Magnehelic® gage for high aceuracy — guaranieed
within 2% of full scale — and for the wide choice of 81 models available to suit
your needs precisely. Using Dwyer's simple, frictioniess Magnehelic® move-
ment, it quickly indicates low air or non-corrosive gas pressures — either pos-
itive, negative (vacuum) or differential. The design resists shock, vibration
and over-pressures. No manometer fluid to evaporate, freeze or cause toxic
or leveling problems. It's inexpensive, too.

The Magnehelic® is the industry standard to measure fan and blower
pressures, filter resistance, air velocity, furnace draft, pressure drop across
orifice plates, liquid levels with bubbler systems and pressures in fluid am-
plifier or fluidic systems. It also checks gas-air ratio controls and automatic
valves, and monitors blood and respiratory pressures in medical care equip-
ment.

Note: May be used with Hydrogen where pressures ars less than 35 psi,

MOUNTING. Asingle case
sze is used for most models of
Magnehelic® gages. They can
be flush or surface mounted
with standard hardware sup-
plied. With the opuional A-810
Pipe Mounting Kit they may oe conveniently installed on honzontal or vertical 14" -
27 pipe. Although calibrated for vertical position, many ranges abave 1" may be used
at any angie by simply re-zeroing. However, for maximum accuracy, they must be
callbrated in the same position in which they are used. These characteristics makz
Magnehelic® gages ideal for both stationary and portable applications, A 4%4” hole
is requirad for flush panel mounting. Complets mounting and connection fittings
plus instructions arz furnished with each instrument,

VENT VALVES

In applications where pressure is continuous and the Magne-
~helic® gage is connected by metal cr plastic tubing which
cannot be sasily removed, we suggest using Dwyar A-210A
vent vaives to connect gage. Pressure can then be removed
to check or re-zero the gage.

HIGH AND MEDIUM PRESSURE MODELS
Installation is similar 1o standard gages except that a 4"%s hole
is needed for flush mounting. The medium pressure consiruc-
ticn i ratec for internal pressures up to 35 psig and the high
pressure up to BO psig. Available for all mocels, Because of
largsr case, the medium pressure and nigh prassure models
will ~ot fitin a portabie case size. Installation of the A-321 safe-
ty refiei valve on standard Magnehelic® gages often provides
adequats protection against infrequent overpressure.

Flush ...Surface...or Pipe Mounted

4 VISIT QUR WEBSITES:  www.dwyer-inst.com  »

SPECIFICATIONS

Service: Air 2nd nan-combusiible. compatible gases. {Natural Gas cpticn aval-
able.)

Wetted Materials: Consuft factory.

Housing: Die cast alumirum case and bezel, with acrylic cover. Extenor fnisnig
coated gray to withstand 188 fiour sall spray comosicn t2st.

Accuracy: +2% ol [ull scaie (2% on - 0 -100 Pa, -125 2a, 10MM and =4%
on - 00, -60 Pa, -6MiM ranges), throughout range at 70°F (21.12C).

Prassure Limits: -20"Hag, tc 15 psig.T -0.677 par to 1.034 bar) MP ortion:
35 psig {2.41 bar), HP option. 80 psig (5.52 bar)

Overpressure: Reliel plug opens at approxmately 25 psig (1.72 bar), standang
gages oriy.

Temperaturs Limits: 20 to 140°% " (-6.87 tc 60°C),

Size: 4(101.6 mm) Diameter digl face.

Mounting Orientation: Diaphragm in verical Sosition, Consull factory for
other position orisntations.

Process Connections: 1/8" lemale MPT duplicate nigh and low cressure 1205
- ane palr side and one pair back.

Weight: 11020z (510 g), MPA HP 21b 2 0z (963 g)

Standard Accessories: Two /8" NPT plugs lor duplicate pressure taps, two
1/8 pipe thread o rutber tubmg adapler ang fhree fush mourting acapiers
wilh screws, (Meunting and snap ring retainer substituted for 3 acapters ir MP
& HP gage accessones.

“Low lemperaiure models avadable as specal ootion,

tFor appbcations wih high cycle rate within gage totei pressure -aling, ~ext Hgher maling s eoam-
manaed. See Medurn snd High oressune notions at lower laft,

OPTIONS AND ACCESSORIES

Transparent Overlays

Furnished in red anc green o highlight ard emphesize
critical pressuras.

Adjustable Signal Flag

Integral with plastic gage cover. Availatle for most mod-
els except those with mediumn or high pressure cen-
struction. Can be ordered with gage or separate,

LED Setpoint Indicator

Sright red LED on rght of scale shows ‘when setooint s
reached. Fleld adjustable rom gags face. unit operates
an 12-24 VDC. Reauirss MP or HP style zover and
bezel.

Portable Units

Carnbine camying case with any Magnehelic® gage of stan-
card rarge, except high pressure connection. Includes 9
2.7 m) of ¥ 1.0, rubber lubing, stanchang orac<et and
terminal fube with holder,

Air Fiter Gage Accessory Package

Adapts any standard Magnerelic® ‘or use as an air fter
gage. includes alurminum surface mountirg bracket with
screws, two 3 1, (1.5 m} lengths of W aluminum ubing
two static pressure lips and two moided plastic vent
valves. integral comprassion fittings on both fips and
valves.

www. dwyer-inst.co.uk  » www.dwyer-inst.com.au
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[lualllv [lesign aml construction fe

Bezel provides dlange for fluss meurtirg n CE
cangl
Clear plastic face 3 highly resstart to "

breakage. =rovides wrdisicriec viewing of
pCinter ang scals
——

agoursie

Precision litho-printed scale s
ard sasv 1o read

Red tipped pointer of heat treatac alumirur
tLicing is 2asy 1o 328 |t 5 ngicly mountad on
the heiix shaft

Pointer stops or moiced rubber orevart
cinter over-traval wit-out dameacea

“Wishbone" assembly provices mountirg for
neiix, heiix bearings ard pointe” shaft

Jeweled bearings are shock-resisiant mounted:
provide virtually friction-in

N

ee motion for helix
Mation damped with nigh viscosity siiicone
fluid.

Zero adjustment screw is corvenently ———————
located in the plastic Lover and s accessibie
without rermoving cover, O-nng seal provides

pressure tightness.

Helix is precisicn made from an alloy of high magnetic permeability. Mounted in jeweled

allres

O-ring seal for ccvsr assurss
integrity of case.

5 prassure

Blowout plug of silicare ruboer protects
against overpressure or '3 paig rated
maocels. Ooens at anproximately 22 psig

Die cast aluminum case s precision made
and ndite-dipped to withstand 168 hour sait
soray corrosion test. Exterior finished n
caked dark gray hammerloic. One case size
18 Lsed for all stancard cressure opticrs, and
for beth surface and flusn mounting,

Silicone rubber diaphragm with iregraily
molded C-ring is supported by front anc rear
plates. It 1s locked and sealed in pesition witt

a sealirg olate anc retairung ring. J!aohragm
moticn is restricted 10 grevent damage due ™o
OVEDressuras

Calibrated range spring is flat spring steel
Small amplitude of motion assures
consistency and long lifs. It reacts to pressure
on diaphragm. Live length adjustable for
callbration.

Samarium Cobalt magnet mounted at one
end of range spring rotates helix without me-
chanical inkages.

bearings, it turns freely, foliowing the magretic field 1o move the pointer across the scale. MODELS
Dual Scale English/Metric Models
odal Range, Range,
Number In, W.C. Pa or kPa
2000-00 0-0.5 0-125 Pa
SERIES 2000 MAGNEHELIC®*— MODELS AND RANGES 20010 0-1.0 0-250 Pa
The models below will fulfill most requirements. Page 11 also shows examples of spe- 20020 0-2.0 0500 Pa
: S : : ; i AT 20030 0-3.0 0-750 Pa
cial models built for OEM customers. For special scales furnished in ounces per 20040 040 0-1.0 kP
square inch, inches of mercury, metric units, ete., contaet the factory. 20060 6.0 0-1.5 kPa
20080 0-8.0 0-2.0 kPa
20100 0-10 0-2.5 kPa
Rf:,? Dual Scale Air Velocity Units
Range Center Range,
Model Inchas Mode! Inches of Model Range In W.G. Madel CM of Model Range,
Number of Water Number Water Number Velaocity, F.P.M. Number Water Number Pascals
2000-00+ + 0-25 2300-0t+ 25-0-.25 2000-00AV+ - « 0-.25/300-2000 2000-135CM 0-15 2000-G0PAT» « 0-60
2000-0+t - 0-50 23m 5-0-5 2000-0AV1 - 0-.50/500-2800 2000-200M 0-20 2000-100PAt = 0-100
2001 0-1.0 2302 1-0-1 2001AV 0-1.0/500-4000 2000-250M 0-25 2000-125PAt « 0-125
2002 0-2.0 2304 2-0-2 20024V 0-2.0/1000-3600 2000-50CM 0-50 2000-250PA 0-250
2003 0-3.0 2310 5-0-5 20104V 0-10/2000-12500 2000-80GM 0-80 2000-300PA 0-300
2004 0-4.0 2320 10-9-1 For use with pitot tube. 2000-100CM 0-100 2000-500PA 0-500
2005 0-50 2330 15-0-15 2000-150CM 0-150 2000-750PA 0-750
2006 0-60 Model Range Model Range 2000-200C4 o-200 Zoro Canter Ranges
2008 050 Number Psi Humber MM of Water | 2300-250CH e
2010 0-10 2000-300CM 0-200 ggﬂD-ZSDPJ\ 125-0-125
2015 0-15 2201 04 T 3 00-500PA 250-0-250
2020 0-20 2202 0-2 S ToMAtr o Zero Cermter Ranges Model Range,
2025 0-25 2203 0-3 2000-25MM 0-25 2300-4CM 2-3-2 Number Kllapaseals
2l S0 2204 o4 2000-50MM 0-50 2300-10CM 5-0-5 2000-1KPA 01
Ao . 2205 ~ 05 < 2000-80MN 0B 2300-30CM — | —15-0-5— | - 2000=1.5KPA- | 015
050 4 2210 0-10 2000-100MM 0-100 2000-2KPA -2
gggg g-% ;g;g 0-15 2000-3KPA 0-3
3 ' 0-20 - aK .
2100 0-100 2230°* 0-30 2610 Gentar Ranges 200.5KPA 05
2150 B-150 WP sstln stannard : 0 2000-8KPA 0-3
M asin stans 2300-20MMt | 10-0-10
HP apon stantary 2000-1DKPA 0-10
Accessaries Special Purpase Aanges 2000-15KPA 0-15
A-298, Surface Mounting Bracket . : Scale Mo. 2401 Scale No. 2402 | 2800-20KPA 0-20
A-300, Flat Flush Mounting Bracket . Options — To order, aod suffix: | E. 2001-ASF Square Root Blank Scale 2000-25KPA 025
A-310A, 3-Way Vent Vaive... ASF (Agjustable Signal Flag) Specify Range  Specify Range | 2000-30XPA 0-30
A-321, Safary Relief Valve.. HP (High Pressure Option) Madal 2000-00N i Zero Genter Ranges
A-432, Portabie Kit LT |Low Temperatures to -23°F) ndzl 2000-00N. range -.05 ‘o
A-605, Ar Fiter Kit MP {Med. Pressure Option) +20° WG. For room pressure 2300-1KPA 50-5
A-610, Pipe Mount Kit SP (Sepoint Ingicatcr) monitoring 2300-3KPA 15-0-15
Scale Overlays — Red. Green, Mirrorad or Cumbqnal o0, Spacity Locations
+These ranges calibrated for vertical scale position. 101 1RGH 02300

« Accuracy +/-3%. » = Accuracy +/-4%

CALL TO ORDER:  U.5. Phone 219 879-8000  »  U.K. Phone {+44) (0}1494-481707 =

Asia Pacific Phone 61 2 4272205 5
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Nameplate — Stain-
less steel permanently

Includes compiete size
and-medel information,

Head — Machined stainless steel.

Packing gland — Parker CP| brass
compression fitting.

Sensor tube — 304 S5,

Sensing ports — Muitipla upstream
and downstream ports sized and posi-
tioned to provide effective accurate
pressure averaging, even at lower
valocitles,

Dwyer Flow Sensors are averaging Pitot tubes that provide aceu-
rate and convenient flow rate sensing for schedule 40 pipe. When pur-
chased with a Dwyer Capsuhelic® differential pressure gage of
appropriate range, the result is a flow indicating system delivered off
the shelf at an economical price.

Pitot tubes have been used in flow measurement for years. Conven-
tional pitot tubes sense velocity pressure at only one point in the flow-
ing stream. Therefore, a series of measurements must be taken across
the stream to obtain a meaningful average flow rate. The Dwyer flow
sensor eliminates the need for “traversing” the flowing stream be-
cause of its multiple sensing points and built-in averaging capability.

Dwyer Series DS-300 flow sensors are designed to be inserted in
the pipeline through a compression {itting. They are furnished with
instrument shut-off valves on both pressure connections. Valves are
fitted with 14" female NPT connections. Accessories include adapters
with %2" SAE 45° flared ends compatible with hoses supplied with
the Model A471 Portable Capsuhelic® kit. Standard valves are rated
at 200 psig (13.7 bar) and 200°F (93.3°C). Where valves are not re-
quired, they can be omitted at reduced cost. Series DS-300 flow sen-
sors are available for pipe sizes from 1" t0 10".

DS-400 Averaging Flow Sensors are quality constructed from exira
strong %" dia. stainless steel to resist increased forces encountered at high-
er flow rates with both air and water. This extra strength also allows themn
to be made in longer insertion lengths up to 24 inches (61 em). All models
include convenient and quick-acting quarterturn ball valves to isolate the
sensor for zeroing. Process connections to the valve assembly are '&" fe-
male NPT. A pair of V6" NPT X V4" SAE 45° flared adapters are included,
compatible with hoses used in the Model A-471 Portable Capsuhelic® Gage
Kit. Supplied solid brazs mounting adapter has a 34" dia. compression fit-
ting to lock in required insertion length and a %" male NPT thread for
mounting in a thred-c-let (not included).

208 VISIT OUR WEBSITES:  www.dwyer-inst.com

*3¢* In-Line Flow Sensors

Use with the Dwyer Differential Pressure Gages or Transmitters

—={ 11516 [43.21] ’—

1-116
f36.52]

t 1/16 [1.57] CLEARANCE

Select modgel with suffix which matches pipe size
DS-200-1"
DS-300-1%"
DS-300-14"
Ds-300-2"
DS-300-2%"
DS-300-3"
DS-300-4"
DS-300-6"
DS-300-8"
DS-300-10"

DS-400-6"

DS-400-8"

DS-400-10"
DS-400-12"
DS-400-14"
DS-400-16"
DS-400-18"
DS-400-20"
DS-400-24"

Options and Accessories

A-160 Thracolet, X" NPT, forged steel. 3000 psi
A-161 Brass Bushing, %" x %"

(C3-20C) To order, add suffix -L\deduct

(® Items subject to Schedule B discounts

o wwwdwyer-inst.co.uk  + www. dwyer-inst.com.au



How To Ondep

Merely determine the pipe size into which the flow sensor will be
mounted and designate the size as & suffix to Model D3-300, For ex-
ample, 2 flow sensor to be mounted in a 2" pipe would be a Madel No.
DS-300-2".

For non-critical water and air flow monitoring applications, the chart
helow can be utilized for ordering a stock Capsuhelic® differental pres-
sure gage for use with the D3S-300 flow sensor. Simply locate the max-
imum flow rate for the media being measured under the appropriate
pipe size and read the Capsuhelic® gage range in inches of water col-
umn to the left. The DS-300 sensor is supplied with installation and op-
erating instructions, Bulletin F-50. [t also includes complete fiow
conversion information for the three media conditions shown in the
chart below. This information enables the user fo create a complete dif-
ferential pressure to flow rate conversion table for the sensor and dif
ferential pressure gage employed. Both the Dwyer Capsuhelic® gage
and flow sensor feature excellent repeatability so, once the desired
flow rate is determined, deviation from that flow in quantitative mea-
sure can be easily determined. You may wish to order the adjustable
signal flag option for the Capsuhelic® gage to provide an easily identi-
fied reference point for the proper flow.

Capsuhelic® gages with speciai ranges and/or direct reading scales in
appropriate flow units are available on special order for more critical
applications. Customer supplied data for the full scale flow {quantity
and units) is required along with the differential pressure reading at
that full flow figure. Prior to ordering a special Capsuhelic® differen-
tial pressure gage for flow read-out, we recommend you request Bul-
letin F-50 to obtain complete data on converting flow rates of various
media to the sensor differential pressurs output. With this bulletin
and after making a few simple caleulations, the exaet range gage re-
quired can easily be determined.

Large %/ Inch Diameter for Extra Strength in Lengths
to 24 Inches

, 28
[32.40] |
[ram =y

f i
i - 344 [19.05]
4 | 55:\.
! |
mau.mbi e o
GAP UP T 12" PIPE
18 43.1?51
GAP 14" PIPE AND UP
DS-400

GAGE FULL RANGE FLOWS BY PIPE SIZE (APPROXIMATE)
RANGE MEDIA @ 70°F ‘ , = ;
(IN. W.C.) 1 W 1% i 2% ¥ 4" 8" B 10
Water (GPM) 48 8.3 11.5 205 30 49 85 205 350 560
2 Air @ 14.7 PSIA (SCFM) 19.0 33.0 42.0 65.0 113 183 330 760 1340 2130
Air @100 PSIG (SCFM) 50.0 905 120.0 210.0 325 510 920 2050 3600 6000
Water {GPM) 7.7 14.0 18.0 34.0 i 78 138 320 560 890
5 Kir @14.7 PSIA (SCPM) 30.0 51.0 86.0 118.0 178 289 510 1200 2150 3400

Air @ 100 PSIG (SCFM) 83.0 142.0 190.0 340.0 510 820 1600 3300 5700 10000
Water (GPM) 11.0 19.0 253 455 67 110 185 450 800 1260

10 Air @ 14.7 PSIA (SCFM) 41.0 72.0 93.0 163.0 250 410 725 1690 3040 4860
Air @100 PSIG (SCFM) 120.0 205.0 275.0 470.0 740 1100 2000 4600 8100 15000
Water (GPM) 18.0 32.0 40.5 72.0 108 173 310 720 1250 2000

25 | AIr@14.7 PSIA (SCFM) 63.0 112.0 155.0 255.0 390 640 1130 2630 4860 7700
Air @100 PSIG (SCFM) 185.0 325.0 430.0 760.0 1200 1800 3300 7200 13000 22000
Water (GPM) 25.0 44.0 57.5 100.0 152 247 435 1000 1800

50 Air @ 14.7-PSIA (SCEM) 90.0 161.0 205.0 360.0 560 900 1600 [ 3700 6400 -
Air @ 100 PSIG {SCFM) 260.0 460.0 620.0 10500 | 1700 2600. 4500: . | 10000 18500 - |
Water (GPM) 36.5 62.0 82.0 142.0 220 350 620 1500

100 | Air@14.7 PSIA (SCFM) 135.0 230.0 3000 505.0 800 1290 2290 5000
Air @ 100 PSIG {SCFM) 3700 860.0 870.0 1500.0 2300 3600 6500 ~*'| 15000

B Th3 g P A B

Model A-471 Portatile Kit

The Dwyer Series 4000 Capsuhelic® differential pressure gage is ‘deally
suited for use as a read-out device with the DS-300 Flow Sensors. The gage
may be used on system pressures of up to 500 psig even when the flow sen-
sor differential pressure to be read is less than 0.5" w.c. With accuracy of £3%
of full seale, the Capsuhelic® gage can be used in ambient temperatures from
32 to 200°F (0 to 93.3°C). Zero and range adjustments are made from outside
the gage. The standard zage with a die cast aluminum housing can ne used
with the flow sensor for air or oil applications. For water flow measurements,
the optional forged brass housing should be specified. The Capsuhelic® gage
may be panel or surface mounted and permanently plumbed to the flow

sensor if degired. The optional A-610 pipe mouncing bracket allows the gage
Lo be easily attached to any 1% - 2" horizontal or vertical pipe.

CALL TO ORDER:  U.S. Phone 219 879-8000  »

For portable operation, the A4T1

UK. Phone (+44) {0)1494-461707 »

Capsuhelic* Portable Gage it is
available complete with tough
polypropylene carrying case,
mounting bracket, 3-way manifold
vaive, two 10" high pressure hoses,
and all necessary fittings. See
pages 6 and 7 for complete
information on the

Capsuhelic® gape.

CAPSUHELIC® GAGE SHOWN
INSTALLED IN A-471 PORTABLE KIT

Asia Pacific Phone 61 2 4272-2055 207



Series

E)(ll||]8il]ﬂ-Pl‘l][lI Ditierential Pressure Switches

R FEM.I\J_

'=LE|.."|T-|IUL
COMMNECTION

7
I_,.

D |] u l] c € . C APFROVED
SPECIFICATIONS
ik Service: Air ang non-combustibie. compaticie
‘—|:[3I? e aB iﬁeﬁd Materials: Consuilt factony.
,.;!g“bg]‘{,‘;‘je‘f,;ﬂl\x | :L-—'a,a:![ Temperature Limits: -40 to 140°F (-40 to
(2) 017764 [6.75] ; — | a7z &0°C); 0 to 140°F (-17.8 to 80°C) for 1950P-8,
MOUNTING RNE - KA 3 5, 25, and 50. -30 1 130°F {-34 4 tn 54 .4°C)
HOLES EQUALLY };':L'"T" 21 :G&?;warcuzac 30 10 130°F (-34.4 to. 54
ON A 42708 (12385 &1 -~ 2 rieol-Us,
lg ) [ 2149 Pressure Limits:
=3 LS | Caontinuous: 1950 - 437 WG [
AANGE, €] I@ 1950P's - 35 psi {2.41 par); |
ADJUSTMENT o | 8
SCRAEW 3.1 1/8 FEMALE PY psi { -
o HiGH PRESSURE Surge: 19503 C
% | £ S’B‘s CONMNECTCM psi [3.45 bar), 1950
T =l P

Enclosure Rating: 'F'Sd '\I:'W\ 3. 7an03
Switch Type: Single-cola 2ouble-throw (SPDTY
Electrical Rating: 15 A @, 125, 250, 480 VAC,
80 Hz. Resistive 1/8 HP @ 125 VAC, "M HP @

Model 1950 Explosion-Proof Differential Pressure Switch combines the best features of the popular Dwye;
series 1900 with an integral explosion-proef and weather-proof housing, making it an exceptional value for either ap-
, Groups C and D, Class [T Groups
and G and Class [IT hazardous atmospheres (NEMA 7 & 9), Raintight (NEMA 3). Weatherproof features include a
drain plug and O-ring seal in cover. Electrical connections are easily made by removing front cover. For convenience
the zel point adjustment serew is located on the outside of the housing. Twelve models offer set points from .03 to
20" w.e. {7.5 to 3 kPa) and from .5 to 50 psi (0.035 to 3.5 bar). The unit is very light and compact — about haif the
weight and bulk of ather expiosion-proof or weatherproof switches with separate enclosures.

plication. It is CE, UL and CEA listed, FM approved for use in Class [, Div 1

250 VAC, 60 Hz,

Electrical Connections: 3 scraw type,
comman, nemally open and normally closea.
Process Connections: 1/8 fernale NPT,
Mounting Orientation: Ciachragm in vertical
position. Corsull factory for other sosition
orentaticns.

Set Point Adjustment: Screw type onteg of
housing.

Weight: 3.25 b (1.5 kg); 1850-02 model, 4.4 1b

(2 kg).
Agency Approvals: CE, UL, CSA, P\,

EF

SERIES 1950 SWITCHES - MODELS, OPERATING RANGES AND DEAD BANDS

Model Range, Approximate Dead Band al Model” Range, Approximate Uead Band at
Mumber | Inches W.C. Min. Set Point Max. Set Point Number PSID Min. Set Point Max. Sat Point
1850-02-28| 030 10 025 05 1950P-2-2F | 03102 2 3
1950-00-2F| 0710 .15 04 05 1950p-8:2F | 15108 e g
1850-0-2F | '15t0 50 10 15 1850p-15-2F ) 5 1072 : :
1950-1-2F | 41015 1 20 1950P-25-2F o 25 2 -z
1950-5-2F | 141055 30 40 1950P-50-2F | 19 t0 50 1 i
1950-10-2F ) 31011 40 50 CAUTION: For use only with air or compatible gases. Applications with hazardous at-
1950-20-2F 41020 40 60 mospheres and a single positive pressure may require special venting.

*P=PS5ID range modeis

Series
1950G

Explosion-Proof Diffenential Pressure Switch

Explosion-Proof, Weatherproof, Compatihle with Natural Gases

1/8 FEMALE NPT
Low

EXTERNAL
GROLND
12) @17i64 6.75)
MOUNTING
HOLES SQUALLY
SPACED
O A 4708 {12363] BC.

Patent No. 6,089,098

&CEw@ L

The-Model 1850G- Explosion-Proof-Switch: combines the best-features———————-

of the popular Dwyer Series 1950 Pressure Switch with the benefit of nat-
ural gas compatibility. Units are rain-tight for outdoor installations, and are
UL listed for use in Class [, Groaps A, B, C, & D; Class II, Groups E\F, & G
and Class TTI atmospheres, Directive 94/9/EC (ATEX) Compliant for C € €
11 2 G EExd IIB & Hydrogen T6 and CSA & FM approved for Class I, Div
1, Groups B, C, I); Class [T, Div 1, Groups E, F, G and Class ITI atmosp}"erns
The 1950G is very compact, acout half the v.mgnf and bulk of equivalent con-
ventional explosion-proof switches.

Easy access to the SPDT relay and power supply terminals is provided by
removing the top plate of the aluminum housing. A supply voltage of 24
VDC, 120 or 240 VAC is required. A captive serew allows the cover to swing
aside while remaining attached to the unit. Adjustment to the set point of
the switch can be made without disassembly of the housing.

CALL TO ORDER:  U.S. Phone 219 879-8000

UK. Phone (+44) (0)1494-461707

SFPECIFICATIONS
gt Service: Ajr and compaticle combustible gases.
-—'53';33] Wetted Materials: Contact Factony.
k ; o Temperature Limits: 3 1o 140°F (-17 to 60°C).
] {214 Note: Set paint drift may occur with ambient
4 : o7 temperature changes,
g ) Pressure Limits: 45" w.c. {1 1.2 kP3) continuous;
] T 10 psig {68.95 kPa) surge.
Enclosure Rating: 1P84, NEMA 3, 7 and 9.
N g FEMALE NPT Swiitch Type: 1 Form G relay (SPOT).
HEWpIEEsUnE Electrical Rating: 104, 120/240 VAC, 28 VOC.
|38 g Resistive 50ma, 125 VDC,
853 Power Requirements: 24 VDC =10%. 120 ¢r
240 VAC +10% optional.
Elactrical Connections: internal terminal block,
Process Connections: 1/5" fernale NFT,
Mounting Orientation: Draphragm in vertical po-
—= = = - —————- ——- = - gitien—Eensul-factony-forother-position——— ————————-
arientations.
Set Point Adjustment: Screw type on top of
housing.
l\A\a"&aigi’lt.' i:b' TS.?Iaz (1.35 kg%:SA
gency Approvals: CE, UL, , P, ATEX,
MODELS
Model Range, Approximate Dead Band at
Number' Inches W.C. Min. Set Point Max. Set Paint
19506-00-B-24 0710 15 04 08
1950G-0-B-24 A5te .50 06 A
1950G-1-B-24 Ato1.6 1 29
1950G-5-B-24 1.4t05.5 4 )
1950G-10-B-24 Jto N ] 1.8
19506-20-B-24 41020 1.2 . 3.0

‘Mota: For allernate supely vollages change 24 0 120 or 240, Sxempie: 1950G-0C-B-129

+  Asia Pacific Phone 61 2 4272-2055 51
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ble Area riow Meters

Features:

*  Tough machined acrylic meter body, highly polished to a clear
finish.

* Direct reading permanent scale.
*  White back reflector for easy reading.

= 1" FINPT or 1-1/2" M/NPT adapters with high grade Viton o-ring
seals .

* 316 stainless steel or Hastelloy rod guided floats.
*  Acceptable in direct sunlight applications.

Speications:

Max. working pressure: .......
J130°F (84°C)@ 0 PSI
- 5%

..water, specific gravity 1.0

Max. Fluid Temperature: ..
Full scale accuracy:..
Calibration fluid: .
Scale length: .
Environment:.......
Maximum pressure drop
Approximate shipping wt

130 PSI (8.9 bar) @ 70° F (21° C)

4" (10Cmm)

.....Acceptable for direct sunlight exposure.

.2 PS5l
.2 b. (.91 ka}

Maximum Temperature vs. Pressure

130°F (54'C)

118°F [48°C)

106°F (41'c) |-

sTF (A b—
T0F (21°C)

TEMPERATURE

Y700 N S
|
i

0 26(1.5) 5236} TE(S4)  104(7.1)  130(3.00
STATIC PRESSURE PSI(BAR)

Materlals of Constructlon-

Meter Body: ..
Adapters: .

Guide Rod Hclde-r:m
O-ring seals: ...........ccoceenriins

Float:

Standard Series ...,
K-Sanes......cooeieiieeerrenennns

Guide Rod:

Standard Series ...............

K- Series ........

AT T

.....Cast Acrylic Red
,,,PVC

..Polysuifone

Viton® (cptional EP)

316835
..Hastelloy

..3168S
...Hastelloy

Dimensions:

12"
305mm
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Vaiable Area Iow Meters

installation Requirements:

1. Misalignment will damage the meter!

Fiowmeter must be installed in an exact vertical plane

alignments. Misalignment may cause the o-ring seals to leak.

2. Pipe dope and glue will damage

Use only Teflon® tape on the threadad adaplers. The meter bogy and plastic fittings cannot tolerate PYC Giue
andlor pipe dope. Even fumes can cause severe damage. If you are installing your flowmeter to a giued pipe
configuration, install the flowmeter affer ail giued fittings are dried and lines are purged of all fumes Newver hold

the meter!

the meter bedy with pliers or like tocls. DO NOT OVER-TIGHTEN!

3. Vibration and heavy loads will damage the meter!

Wall, flcor and ceiling mounts and supports must be carefully aligned with the meter body and sturdy enough tc
suppart the plumbing and prevent vibration. Never allow the flowmeter to support the weight of related piping

to ensure accuracy. Be zertain of proper plumbing

Ceiling

4. Solenoid valves will damage the meter! | 1 3
Avoid a system that will impose a sudden burst of flow to the meter. Such a burst will cause the float to impact 3

the float stop with destructive force. Solencid valves, or other quick opening valves cannot be usad unless meter is i l
protected against sudden bursts of flow 5

5. High pressures and temperatures will damage the meter!

The maximum acceptable temperature and pressure is interdependent. The maximum acceptable working pressure
is dapendant on the actual fluid temperature. The maximum acceptable fluid temperature is dependant on the

actual working pressure. (see Temperature Vs. Pressure chart).

Flow Range and Model Options:

Standard Series

= Equipped with 316 SS guide rod

Models for Liquid

Floor

K-Series
= Equipped with Hastelloy guide rod
K-Series models are specially equipped far highly cerrosive applications.

Models for Liquid

MODEL Dual Scale Range Adapter Adapter Float

NUMBER GPM LPM Pipe Size Material  Malerial MODEL Dual Scale Range Adapter Adapter Fleat
F-42025LN-16 510 25 20 to 100 1" FINPT PVC 316 S8 NUMBER GPM LPM Pipa Size Materdal  Material
F-42025LN 251121201600 -"--11"?1-”"”3"“ s 6155, F42025LK-16 51025 2010100 1 FINFT PVC  Hastelloy
--1201GL'\J g 30 o iSO f:‘"\r‘ FR4R025LK %0540, 20AGT00 T R2ENINPT S T PYC R SEsialioy
FARIZEMINGT F-42040LK-18 30w 150 1" FINPT PVC  Haswelloy
FR2080LK e S30MEH B0 A2 MINPTI S BVIC T i H sl By
F-42050LK-16 010200 1" FINPT PVC  Hastelloy
Frd 20500 Uite 2000 - TRTMINPT: VIC 25T Hastelloy

Correction factor formulas for AIR models

PRESSURE CORRECTION

r‘ 14.7 = Norking PEIG
4.7

TEMPERATURE CORRECTICN

Notes:

1} Liquid models calibrated with water. Sp.Gr

1.0. Custom Sp.Gr. calibrations available, Contact the factory.

2) Air models calibrated at standard Cenditions (70°F @ 14.7 PSla). Temperalurs anc pressure correction may ba required. Contact the factory for custom calibrasions.

Blue White

5300 Businass Drve, Huntinglon Beach, CA 92649
Tel: 714-882-A529
WUCTE G RGN wwwblue-white.com Email: sales@blue-white.cam

Fax: 714-594-9432

All trademarks are the cropery of their respective owners,
Technical daia shael #85000-034 rev.081105
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Mercury activated, wide-angle switch designed to control pumps up to 1 HP at 120 VAC
and 2 HP at 230 VAC.

This mercury activated, wide-angle pump switch provides automatic control of pumps in
non-potable water and sewage applications. This switch is not sensitive to rotation or
turbulence

The Super Single® pump switch is suitable fer use with intrinsically safe circuits
Contact SJE-Rhombus regarding specific intrinsically safe applications

Patented umbler assembly gives positive pump on or pump off CABLE: flexible 14 gauge, 2 conductor

B
(UL, CSA) SJOW, water-resistant (CPE)
B Controis pumps up to 1 HP at 120 VAC and 2 HP at 230 VAC. : : .
FLOAT: 3.38 inch diameter x 4.25 inch iong
B Adjustable pumping range of 6.5 to 13.5 inches (17 to 34 cm). {8.58 x 10.80 cm) high impact, corrosion
: ’ ; resistant, PVC housing for use in sewage
B Includes standard mounting clamp and boxed packaging and non-potable water up to 140°F (60°C)
B UL Recognized for use in non-potable water and sewage MERCURY SWITCH: mercury-to-mercury
B CSA Certified contacts, hermetically sealed in a steel
@ N‘ capsule
R " o r L]
B Three-year limited warranty 4 ELECTRICAL:
120 VAC 50/60Hz Single Phase:
ST, - Maximum Pump Running Current:
Q;—_\f}md?‘ﬂuﬁ_t_f 15 amps
Maximum Pump Starting Current:
D iti Pump Down / OFF positi EF a0
Pump Down / ON position ump Down ; posion Recommended Pump HP:;
contacts contacts 1 HP or less
CLOSED ; .
230 VAC 50/60Hz se;
Maximum Pump Running Current:
12 amps
Maximum Pump Starting Current:
35 amps
Recommended Pump HP:
2 HP or less
NOTE: This switch must be used with

pumps that provide integral thermal
overioad protection.

This switch is available:
B for pump down or pump up applications as specified by part
number.

with a 120 VAC or 230 VAC piggy-pack plug

without a plug for direct wiring In 120 VAC or 230 VAC applications

in standard cable lengths of 10, 15, 20, or 30 feetand 3, 5, 8, ¢r 10 —f 2
meters (longer lengths available). ‘ ' u X

PO Box 1708, Detroit Lakes, MN 56502
1-888-DIAL-SJE « 1-218-847-1317
1-218-847-4617 Fax
email: sje@sjerhombus.com
www.sjerhombus.com
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Madison Co.

27 Business Park Dr.
Branford, CT 06405 US
Phone: 203-488-4477

Fax: 203-481-5036
Toll-free: 800-466-5383
Email: info@madisonco.com

Website: http://www .madisonco.com

Stainless Steel Multi-Point Float Switches

Madison Company offers a comglete line of Standard and Configured (slightly modified Standard designs)
models. These preducts continue to meet the needs of applications in many markets, at competitive prices. In
addition, Madison Company offers the capability to design specific liquid level switches for OEM applications
that require unique considerations in materals, configurations and system interfacing.

Engineered designs incorporate over 45 years of experience in liquid level switch applications in a variety of
environments and installation configurations. High reliability of the magnetic reed switch technology assures
repeatability at an econamical price. Our design experience and flexible manufacturing techniques also offer
customers many value-added design and assembly options to reduce their product cost.

Features

® Multi-point

Custom design capability using our on-line Product Configurator for an instant price quote
Magnetic reed switch technology

High reliability

Wide selection of available materials

Three basic sizes : full, miniature and subminiature

Direct interface to controllers available

® BSPP & BSPT style fittings now available

Multi-point switches are available in many materials and configurations and can contain as many float actuation
points as the application and switch design may allow (normaily up to five). These rugged units can be
mounted within any vessel, utilizing the mounting options shown above, or customized to the specific
a2oplication. The actuation peints are defined by the custorner and can be engineered o address offsat
locations within the vessel, allowing for the bypass of obstructions or saddle type tanks. For turbulent

conditions, siosh shields, as well as electronic interface components and accessories, can be providad,
Temperature sensors can also be incorporated into these models.

Results 1 -7 of 7

Item # Stem Material Float Material Max. Temperature Float SG Max. Pressure Lead Time
M5602 316 Stainless Steel 316 Stainless Steel 200°C 0.55 200 psig 4 days
M5605 316 Stainless Steel 316 Stainless Steel 200°C 0.55 200 psig 3 weeks
M4602 316 Stainless Steel Buna-N 105 °C 0.45 150 psig 4 days
ME602 316 Stainless Steel  Polypropylene 105 °C 0.75 100 psig 4 days
M5002 316 Stainless Steel 316 Stainless Steel 200°C 0.70 300 psig 4 days
M4402 316 Stainless Steel Buna-N 105 °C 0.45 150 psig 4 days
MB002 316 Stainless Steel Polypropylene 105 °C 0.80 100 psig 4 days

Results 1 -7 of 7

5/26/2009 | Page 1 of 1
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Gems

Sensors

Warrick® Conductivity-Based
Liquid Level Control

For over 50 yeaars Warrick® sensors and controls have offerad
dependable no-moving-parts control and monitoring of conductive
liquids. Now as part of the Gems Sensors family, Warrick brand
conductivity controls continue to offer reliability, process automation,
labor savings, flexibility and oparator safety at an economical cost.

The concept is simple: Take advantage of a liquid’s conductive
properties to complete a circuit and cause a control relay to actuate.
Use of permanently-mounted stationary electrodes gives the user
precise accuracy, repeatability and no-moving-parts reliability.

This simple concept has led to the development of a complate line of
conductivity-based controls and electrode fittings shown here. For
0OEM's we also have the capability to custom configure controls and
electrode fittings to meet your specific application requirements.

Application Versatility

Pumps. Warrick control systams control the operation of pumps

in countless applications: feeding of elevated tanks; drainage of
wastewatar from industrial sumps; batch processing; irrigation and
flood control; sewage disposal.

Boilers. One of the earliest uses for Warrick level controls, service
on boilers, supervises feedwater flow and provides critical low water
cutoff protection and/or alarm functions.

Steam Cookers. Steam cookers and similar equipment such as steam
generators, evaporators, sterilizers and water heaters all depend on
Warrick liquid level controls for protection. In applications of this kind
the controls automatically shut off the heat source in the event of a
low water level, as well as maintain the proper water level, through the
energizing of a solenoid valve.

Drink Dispensers. In this industry, level controls are essential in
controlling the carbonator tanks' water level.

Sump Pumps. The original use of Warrick conductance-actuated
controls, service on sump pumps, is still one of the most
common applications.

High and/or Low Level Alarms. Warrick conductance probe-

type controls also provide assured safety and peace of mind as
high and/or low level alarms in boilers, process and storage tanks and
similar equipment.

Solenoid Control. As simple on/off devices, Warrick
controls offer dependable process control in
a wide variety of applications. For example,
in a cooling tower, a Warrick control
would activate the solenoid which brings
water into the tower.
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INTRODUCTION

System Components

The illustration, below, graphically defines the typical Warrick® liquid
level control system, which includes three basic elaments:

1. Controls. The control is an elgctrical davice with contacts that open
and close in response ta liquid levels sensed by the probes. Because
it is wired directly to the power source and to the sensing source,
it can send signals that activate or de-activats solenoids, pumps
or alarms.

Warrick® controls are available in many different designs and
sensitivity ratings for a wide range of application requirements.

2. Fittings. The fitting is a housing that holds the probes (or
floats), insulates them from the vessel, and provides a means of
connection to the control.

Warrick® fittings are available for single-probe or multi-probe
applications, for mounting to vessels in a variety of ways, and in
open or pressure tight styles.

3. Prohes. The probe is a sensor that extends downward from the
fitting, with the tip positioned precisely at the level where the
control should be activated.

Warrick® probes are available in a variety of materials to suit
different liquids and a variety of lengths to fit different depth
raquirements.
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The liquid level control systam shown here is d2signed for “pump up”
application. The pump will start refilling the vessel when the liquid
reaches the lower probe tip, then stop refilling the vessel when the
liquid reaches the higher probe tip.

I Contents Page Start
‘f_ = [D 2. FITTING General Purpose Plug-ln Modules............D5

J S | — General Purpose Open Board Controls..... D-7

J - RONIRL, SPRORES L pisd Low Water Cutoff Controls .........ceecivinins D-8

Relay Output D-11

. Dual Function Controls ........c.ccemrencines D-14

W Intrinsically Safe Controls .........ccco.ccouun. D-15

_—EJZED]:[ Multi-Function Controls ..., D-17
— AP Moisture Detector. .......susmmssssissssssisnss D-18
‘ General Purpose Control ..........ccccoeeiiuna, D-19

Pump-up systam

Fitting and Probes Selection Chart.......... D-20

Fittings and Probes: ... D-21
PareliCOREOIS . s tisimmasssmce RO
ARYEUPEREIS: ... D-33
Kits and Options D-35
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Princip]e of Operation s_ﬂliq State Contrals _emp!uy tvo separale
_ circuits, one for sansing and camparing
Electromechanical Controls 2mploy a currant flow and one far energizing
simple sgries circuit which includes the oulput ralay. This ‘switch __
the transformer, relay coil, electrode within a switch’ allows solid &
probes and the liquid madia being state controls to operate
monitored. When liquid contacts at much lower sasondary
hath the rafarence and sat paint yoltages (12VAC typical)
electrode probes, current flows and much higher sensitivities.
through the liquid madia which in Advantages of this technology
L4+ lum engrgizes the relay coil and include raduced shock hazard
mechanically changes the autput ona moving part the output relay.
contacts slate. viide sensitivity range and latching
When liquid is below the alectrode probes, the capability for auto refill or empty applications.
probe circuit is open, the relay coil is not anargized. and the output Intrinsically Safe Contrals ar2 solid
contacts-return to'their “normal’ state. state controls which limit currant and
Sensitivity (the maximum liquid resistance allowable) is adjusted by voltage to a level incapable of igniting
changing the secondary voltage passed through the electrades and flammable gasses, vapors or dust.

They can be used as conductivity
liquid level controls or with dry
contact devices such as Gems
Flow and Lavel Switches or other
non voltage storing or praducing

liquid madia (500 VAC max).
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devices.
Sensitivity Data
Sensitivity vs. Maximum Probe Wire Distances — in feet*®
Cantrols
Ohms Saries | 18;35:5“ Series Saries Series Savies Serfes Series Saries
1 140, 18N 17 21,31 47 67 25, 26M 19MRA OF

50 75000 - s — — s = = o
430 7500 — — — — — — — -
1,500 1750 — - — — - — — —
3,000 - — — 4000 — — — — -
3,300 — - 5000 — — — — — —
4,700 - 10000 3500 — — 4000 900 — 300
7,000 500 — = — £ = — — =
10,060 — 5700 1750 900 — 2400 600 o~ 600
11,000 — — — — — — — 5500 -
19,000 — - - — — — — 3000 —
20.000 130 — == = == = = = —
22,000 — — 1000 - — — — — —
28,000 - 2200 — — 1500 1200 250 — 250
47,000 — — 500 - - - — — —
50.000 — 1075 —_ —_ 900 600 — — =
100,000 — 570 230 75 — — — — —
470.000 - 270 — — — — — — —
1,000,000 — 3 — - 400 300 — — =
3,000,000 - :

E,SOQ'JT Conlact faclory for more information

* Basad on typ2 MTW o7 THHN #14 or 418 QW3 witz, Other wirs sizz and sensing medium may reduce avérall masimum distanse.

MNatss

1. DC po prabe sircuit-maxmum distancs perasan contial and moke < imded tihe tolal rzssante ol he wirs and lioua)

2 Tatal rasistance must not 2xcaed the sensitvity ol ihs zoaum

3. On controls diresily sornacted o floars raihar than probes, mauimuim disiance is lmitzd only to the w3l rzsistance of 2 wiz
4 AC on praba circult has araater rasddhions on madmum distansa,

- wwWw.gemssensoss. cam
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Tank, PUMP & PIPING SPECIFICATIONS AND VENDOR [NFORMATION



Sprayer Specialties, Inc.

| NOR400RECT . 300 GALLON 375 GALLON

Gallon f 400 Gallon Capacity | Frap Standing | RECTANGULAR
220 US |No Framework Required TankENORI0ORECT | Tank.#NOR37SRECT
Gal.  Wt.24" ist Pri Soticy P

pet ‘L’St Price $965.00 List Price $ 807.00 t:;‘f;"i;?:::eﬂfm
E;}izuwsrzzom B3 NORWESCO , S
$882.00 - 4 w— ' ZINORWESCD | I NORWESCD

! 7

RE@TAN@UL&R POLY TANKS —

*ldeal for agricultural, nursery, residen-

tial and commercial turf units.

*Attractiva, .,.compact =s|gr-'

requiring no campliex support struc- [

tures,*5* screw on czp. |
b size PTH PRICE |
'F 8 gal...S0LBRECT..ccuurrn:$76.00 1 - ’
H=10"overall ht.=15.5" /L=16"/ W=12" | et Ht 48" Wt 29" Length 62" i
* 12 gal...SOL12RECT. ..........$105.00 ; e
H=12"(overall ht=17"/ L=18" ) W=14" Length §1 112" Height 54"  Width 29" HE 55347 WL 30" Length 52

i See The

Zynx X15in
the Guidance
Section of This
Catalog!
Unbelievale
Features!

] @A A
' Dimensions:
f4gal = h14",131",w14"
. 25gal = n17",136",w18"

Frae standing with mount for 12 volt pumps
~ and six 516" mounting lug noles on bottom

' SIZE PT# LIST PRICE
14 gal..PK14SPOT...$80.50

¢ 25 gal...PK258POT.....85.60

-, Gallons W H Pt# List$
5 50 18" 53" NOR50VERT 183.00
B5 23" 4 NORBSVERT 222,00
75 23" 50" NOR75VERT 240,00
75 18" 79" NQR75VERT-18. 122.00
100 28" 43" NOR100VERT 267.00
105 23 63" NOR10SVERT 279.00
150 30" 70 NOR150VERT 35100
0 Gallons Total 165 31" 55 NOR165VERT 375.00
arté BOS-140C. § 915.00 200 30" 72" NOR200VERT 451.00
210 32" 69" NOR21OVERT 440.00
et hros Tarik § H 260 32" 84" NOR260VERT 481.00
ree Tank System 300 35" 78" NOR300VERT 486,00
:210 Gallons Total 425 47" 72 AGE425VERT 548.00
Part# BOS-210C § 1237.00 — W — 500 48" 72" NORS0OVERT 639.00
500 46" 75" ACE500VERT 701.00
Tank Only=ACE70LT-STACK ' S 800 48" - - 88" ACEBOOVERT 780.00
List Price § 280.00 750 48" 102" NOR750VERT 865.00
e 1000 g4° 79" NOR1000VERT 1107.00
BEA80 ¢ 100 Gallon "V" Tanks ™Y 1 @b
Alternat | ot 1 ; y
fon (VB1DOR) $ 593,00 —— Gallons Dia. Sldewail Ht. List$
Snown: VBT00S '
X O phavbblie O Sandars Festures 10,000 10."" 17 $Quoted
;; for VETOOR ‘123: Iga'-épgn\?:r“cw 11,?80.....-.-10 Only
; = ﬂ 1-?;1‘; Top Vented 1 2,400 11'-6"
(TE] | anw 1
Lf?ga ‘% 'iL e 84 TQ. 1 2_[3_|E ngg: 3 14,1 00“..““10 ..............
1-314" 5j (-
— flemateld  See industrial section at rear Tooe o % 115,500.00000011'-6
(VB100R) of catalog formore defails | 20,000........11"-6"......... 20

197 Call For Fresght Quote. Cleer Sizes Avalable-Call 1-300-351-1587



Grundfos brings environmental pumping systems
into the 21st century with the new Redi-Fla3
submersible pump.

produce a high efficiency
over a wide lcad range as
compared (o conventional

single-phase motors

Permanent-magret motors @

By comoining advanced elecironics, permanarit-

magnet motcrs, and Grundics’ owr micra-‘frequer

converiar, we are now able to control and
communicate with pumps in ways never before
possible. A few of the features that come aut of this
combination are Fluid Level Central Scfi-Start and

integrated Cry-Run Protection.

The Redi-Flo3 features a newly developed permanent-
magnet motor, controlled by advanced electronics,

featuring Grundios' micre-frequercy converier

As a result of the high and flat periormance curve of the
moter, a wider performance ratio can be covered by fewer
models as compared o pumps with conventional motors
The motor has a soft-start system which ailows the pump
to start with gradually increasing speed and with the
highest possible starting tcraue

The starting torque is 1.5 times greater than a

conventional 3-wire motor

The Grundfos' designed micro-iraquency converter

controis the permanent-magnet motor

".350 400 450" ‘50D 550 <600 [W]
T watte ] Bl

Leadzrs in Pump Technology



Technical Data

ELECTRIC

Tre optional Redi-Flo3 status box and R160 at Supply Voltage: 1x20C-240Y, 50/8C Hz

the surface allows you to communicate with the Operation via Generator: The generator ousput must be

pumpes integrated siectrorics through the equal tothe motor P1K'M -18%.

standard npower ieads. No adcitional wires ars Starting Current: Tha motor starting current 13 equal
t the highest value stated on the

motor nameplate.

required! This feature provides the direct Jse of
mulipie sensors, digital Inout and relays without
adding any sxtra slectronics and cost. Purmp Starting: Soft-start

flaximum: 2 seconds

siatus readout and parameter charges can Runi-up Time:

easily be performed at the surface with the R100 Matar Protection: The matar is protected against,
dry-run, overvoltage, undervoliage.

everload, over semperature.

or the Redi-Flo3 PC Tool

Power Factor, PE =1

Power Lead: Continuaus ‘engtn
Redi-Flo2 pump design uses "floating” impellers Tefzel Cahle €iv.
Each impeller has its own tungsten carbide/
ceramic bearing. This design and the PIPING CONNECTION
environmentally tough 316 stainless steel and Discharge Port: 5-Redi-Flo3 - 1 NPT

PVDF construction provide excellent wear
resistance and soligs handling capability

10-15-Redi-Flod - 1 1/4" NPT
22-30-Redi-Flad - 1 1/2" NPT
APPROXINIATE DIMENSIONS AND WEIGHT

d Motor Dimensions {MSE 3-NE):
Reliable ouilt-in spring loaded check valves

_ 0.33-C.50A Hp 20.2" length x 2.608" diameter
'et you operate the pump in any position 0.5040.758 Hp 20.9" length x 2.8 diameter
from vertical to horizontal. 1.0-1.5C Hp 22.3" length » 2.68" diameter

Mator Waights {(MSE 3-NEJ

0.33-0.50A Hp 6.9 lbs
== 0.50-0.758 Hp 7.1 lbs
— 1.0-0.5C Hp 8.2 Ibs
1
! Pump End Dimensions:
. i Pump Diameter 2.88"
i Pump Diameter, incl, cable guard: 281
: Pump End Dimensions (min. and max.}:
5-Redi-Fio3 106" 1o 18.0°
10-Redi-Fod 106" 10 16.9
15-Redi-Fla3 10.6" to 16.9"
22-Redi-Fo3 106" t0 16.9°
30-Redi-Fla3 106710 13.7"
Flnw 1n Geitons for Misuns
Pump-End Weights {min. and max.}:
All Madels 2.21bs 10 3.51bs
2
A Well Diameter {minimum): ig

3

Available from:

GRUNDFOS Y&

Leaders in Pump Technology ]

usTED

BE= crundfos Pumps Corporation

3131 M. Busiress Park Avenue, Frasna, GA 93727
{559) 292-8000 FAX (539) 291-1357

Grundfos Canada, Inc.

Bombas Grundfos de Mexico, 5.A, de C.V.

|

|
3
|
|
J

2941 Brighion Ra.

Cakyille, Sntaro L5H 5C3, Canada
[905) 20-9533 FAX (905) 329-9512

M Boulevard TLS 215, Parque Indusinal Stiva Aurapuerdo

Visil our websiie al wwwus.grundfos.com

C.P 38600 Apodaca, M.L Mesico
52-8-144-4000 FAX 52-B-144-4010

Performance curves and technical -nlorrnat-lor. listed as a range
only and subject to change without notice. Consull Grundfos
procduct data for exact pump specifications.
[ LrRFSL005 [ aioo
{_PRINTEDINUSA. |
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Technical Data Redi-Flo3 22gpm
Model # HP | Size Disch. Dimensions in Inches Approx.
‘I Size Ship Wt.
' A B | C D E | (pounds)
22Redi-Flo3-80 1/2A | 3" 11/2" NPT | 304 | 19.8 | 10.6 2.6 2.9 12
22Redi-Flo3-140 3/4B 3! 11/2" NPT | 33.6 | 19.8 | 13.7 2.6 2.9 13
22Redi-Fio3-210 11/2C 3" 11/2" NPT | 38.2 ! 21.3 | 169 2.6 2.9 16
Note: Weights include pump ends with motors
- 1 172 NPT —5E 7
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LIMITED WARRANTY

f:" L N v =N
Products manufactured by GRUNDFOS are warranted to the original user only 1o be free
of defects in material and workmanship for a period of 18 months from date of installation,
but not more than 24 months from date of manufacture. GRUNDFOS' liability under this
warranty shall be limited to repairing or replacing at GRUNDFOS' option, without charge,
F.O.B. GRUNDFOS factory or authorized service station, any product of GRUNDFOS
manufacture. GRUNDFOS will not be liable for any costs of removal, instaliation,
transportation, or any other charges which may arise in connection with a warranty claim.
Products which are sold but not manufactured by GRUNDFOS are subject to the warranty
provided by the manufacturer of said products and not by GRUNDFOS'warranty. GRUNDFOS
will not be liable for damage or wear to products caused by abnormal operating conditions,
accident, abuse, misuse, unauthorized aiteration or repair, orif the product was not installed
in accordance with GRUNDFOS printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the
distributor or dealer of GRUNDFOS products from which it was purchased together with
proof of purchase and installation dale, failure date, and supporting installation data. Unless
otherwise provided, the distributor or dealer will contact GRUNDFOS or an authorized
service station for instructions. Any defective product to be returned to GRUNDFOS or a
service station must be sent freight prepaid, documentation supporting the warranty claim
andlor a Return Material Authorization must be included if so instructed.

MANUFACTURERWILLNOTBE LIABLEFORANY INCIDENTALORCONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARENO EXPRESS ORIMPLIED WARRANTIES, iNCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. EXCEPT
AS EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLD "AS IS”, THE ENTIRE
RISK AS TO QUALITY AND FITNESS FOR A PARTICULAR PURPOSE, AND
PERFORMANCE OF THE GOODS IS WITH THE BUYER, AND SHOULD THE GOODS
PROVE DEFECTIVE FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE
MANUFACTURER, DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF
ALL NECESSARY SERVICING OR REPAIR.

Some jurisdictions do not allow the exclusion or limitation of implied warranties of
merchantability and fitness for a particular purpose, ofincidental or consequential damages
and some jurisdictions do not allow limitations on how long implied warranties may lasi or
require you to pay certain expenses as set forth above. Therefere, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.

The telephone number of our service and repair facilities central direciory, trom which you
can obtain the locations of our service and repair facililies i1s, 1-600-333-1366.

(S y

Faderal Communicati C issi Notice:

This equipment has been tested and fuund to comply with the limits for a Class A digital device, pursuant to part 15 of the FCC
Rules. These imils are desiyned 10 provide reasonable protection agamst narmful interference when the equipment is uperated
in a commaercial environment. This equipmenl generates, uses, and can radiate tadio frequency energy and, if not installed and
used In accondance with the instruction manual, may cause harmful niterference (o radio communications. Operabion of this
equipmenl in & residential area 15 likely 1w cause harmiul iderference i which case the user will be reguired Lo carrect e
interlerence al his own 2xpense.

GRUNDFOS

Leaders in Pump Technology
Grundfos Pumps Corporation - 3131 N. Business Park Ave., Fresno, CA 83727
Customer Service Centers: Allentown, PA « Fresno, CA
Phone: (800) 333-1366 - Fax: (800) 333-1363
Canada: Oakville, Ontaric - Mexico: Apodaca, N.L. L F'Q@Qﬂ[@!ﬂ@_

Visit our website at www.us.grundfos.com | . PRINTED IN USA
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Electrical Work

WARNING:To reduce the risk of electric shock during operation of this pump
requires the provision of acceptable grounding. If the means of connection to
the supply connected box is other than grounded metal conduit, ground the
pump back to the service by connecting a copper conductor (at least the size
of the circuit supplying the pump) to the grounding screw provided within the
wiring compartment.

i, Well Preparation

if the pump is to be installed in a new well then the well should be fully
developed and bailed or blown free of cuttings and sand. The construction of the
GRUNDFOS Redi-Flo3 submersibles makes it resistant to abrasion; however, no
pump made of any material can forever withstand the destructive wear that

occurs when constanlly pumping sandy water.

2. Make Sure You Have the Right Pump

Determine the maximum depth of the well, and the
drawdown level at the pump's maximum capacity. Pump

selection and setting depth should be made based on this

data.

3. Pumped Fluid Requirements

Submersible well pumps are designed for pumping turbid
free, cool water; free of air or gases. Possible decreased
pump performance and life expectancy can occur when
operating in conditions outside of this chemistry. Water
temperature ideaily should not exceed 104°F, Extended
pump life and optimal performance can best be obtained
thraugh proper well development and in the case of
higher fluid temperatures use a cooling shroud.

A check should be made to ensure that the installation
depth of the pump will always be at least three feet below
the maximum drawdown level of the well (Fig.1). The
bottom of the motor should never be installed lower than
the bottom of the screen.

4. Motor Cooling Requirements

= ~=famp

=~ “hator

Fig. 1

To ensure proper motor cooling refer to the table below for minimum flow

requirements.

Flow velocity
past the motor

Maximum !
liquid temperature_i

0.0fls
_free convection)

_ Min. 0.5 fls

86° F(30°C)

104°F (40°C)

Pege | —

if the pump is to be installed horizontally, e.g. in &
tank, and there is a risk that the pump might be
covered by mud, it must be installed in a flow
sleeve.
Liquid temperatures/cooling
Figure 2 shows an operaling Redi-Fle3 pump
installed in a well.
Figure 2 illustraies the foliowing:

- Well diameter.

- Pump diameter.

- Temperature of pumped liquic.

- Flow past the motor 1o the pump

strainer.

Note: The well diameter must be at least 3" If there
is a risk that the motor will be covered with
sediment or the pumped fluid is at an elevated
temperature then it is recommended the pump be
placed in a Flow Sleeve. The motor should always
be instaiied above the well screen.

5. Applications
Typical applications:
Environmental applications such as:
- Remediation pumping.
- Leachate recovery.
- Pollution recavery.
- Dewatering

6. Motor Preparation

wWell Lha

g dia

b4

Flg 2

o

GRUNDFOS MSE3-NE submersible motors have water-lubricaied stide

bearings. No additional lubrication is required.

The submersible motors are factory-filled with a special GRUNDFOS
motor liquid (type SML 2), which will protect the motor fluid down tc

-4°F(20°C) and to prevent the growth of bacteria, The level of motor flute is
important for the operating life of the bearings and conseguentily the iife o1

the motor.

Refilling of motor liquid

It is recommended tc check and if needed, refill the motor with

GRUNDFOS motor fluid SML 2.

Pltge =



Pre-Installation Checklist' =

To refill the motor, proceed as follows:

1. Remove the cable guard and separate Filling piig %‘
the pump end from the motor. 10° :L <
|
2. Place the motor in vertical position | | 7 = '.V
with an inclination of approx. 10°. .-' } E‘%
3. Remove the filling plug using a ‘ —i
screwdriver or a similar tool. I |
4. Inject motor liquid into the motor with |
a filling syringe or similar tool,see fig. 3. i

5. To allow possible air to escape, move | e =i
the motor from side to side. And turn the  Fig. 3
shaft.

6. Replace the filling plug and make sure it is tight.
7. Assemble pump end and motor.
8. Install the cable guard.

The pump is now ready for installation.

7. Installation Postions

l . Positional requirements

i The pump is suitable for
vertical as well as horizontal
installation, however, the
pump shaft must never fall
below the horizontal plane,
see fig. 4.

Fig. 4

Prge 3

_Installation Procedures

8. Electrical connection
General

The electrical connection should be carried out by an authorized
electrician in accordance with local regulations.

electricity supply has been switched off and that it cannot be
accidentally switched on. The pump must be grounded. The
pump must be connected to an external mains switch.

j Before starting work on the pump, make sure the

The supply voltage, rated maximum current and power factor (PF) appear
on the motor nameplate. The required voltage for GRUNDFOS
submersible MSE3-NE motors, measured at the motor terminals, is +6%/-
10% of the nominal voltage during continuous operation (including
variation in the supply voltage and losses in cables).

If the pump is connecled to an installation where a Ground Fault circuit
breaker (GFl) is used as additional protection, this circuit breaker must trip
out when ground fault currents with DC content (pulsating DC) occur.

Supply voltage:1 x 100-115V or 1 x 200-240 V +6%/—-10%, 50/60 Hz.

The current consumption can only accurately be measured by means of a
true RMS instrument. If other instruments are used, the value measured
will differ from the actual value.

The Redi-Flo3 pumps can be connected to a Redi-Flo3 status box.

Note: The pump must never be connected to a capacitor or to
another type of control box other than a Redi-Flo3 status box.
The pump must never be connected to an external frequency
converter.

Motor protection
The motor has built-in automatic thermal overload protection and requires
no additional motor protection.

Connection of motor
The motor can be connected directly to the main circuit breaker.

Page
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Installation Procedures

9. Making the Wiring Connections

WARNING!

To reduce the risk of electric shock during operation of this pump
requires the provision of acceptable grounding. If the means of
connection to the supply connected box is other than grounded metal
conduit, ground the pump back to the service by connecting a copper
conductor, at least the size of the circuit supplying the pump.

Single-Phase 2-wire
Wiring Diagram
for GRUNDFOS Motors

10 2- Wire Pump
with Ground

Quick Disconnect

vl

Black

Black

Green

n Pump & Motor

Fig. 5

FPage 5

A capacitor or control box should NEVER be
-connected to a Redi-Flo3 submersible pump.

Installation Procedures

10. Cable Sizing

SINGLE-PHASE 60 HZ Maximum Cable Length Motor Service to Entrance

Motor Rating Copper Wire Size
VOLTS HP 14 12 10 8 6 4 2 0 00
115 13 130 210 340 540 840 1300 1960 2910
S iz} 100 160 250 390 B20 960 1460 2160
230 1y 550 880 1390 2190 3400 5250 7980

Yz | 400 850 1020 1610 2510 3880 5880

sy | 300 480 760 1200 1870 2890 4370 6470

1 250 400 630 990 1540 2380 3610 5360 6520
14 | 190 310 480 770 1200 1870 2850 4280 5240

11. Motor Cable

Redi-Flo3 pumps are specifically designed to be used with Grundfos SQE-
NE Tefzel motor leads. Standard SQE-NE Tefzel motor leads are
available between 25 and 300 foot lengths in 5 foot increments. Custom
lengths longer than 300 feet are available in 10 foot increments up to 600
feet from the factory.

Page &



General

Note: Do not lower or lift the pump by means of the motor cable.

The loose data plate supplied with the pump should be placed close to the

installation site.

12. Installing the cable plug to
the motor

To install the cable plug, proceed as follows:

1.Check that the cable is of the correct type,
cross-section and length.

2.Check that the mains on the location has
correct connection to ground.

3.Check that the motor socket is clean and dry.

4. Press the cable plug into the motor socket.
The plug will only fit one way, see fig. 6.

5.Install and tighten the four nuis, see fig. 6.
When the plug has been installed, there must
not be a clearance between the motor and the
cable plug.

b3

13. Installing the [

cable guard
To fit the cable guard, proceed as
follows:

1. Make sure that the motor lead
lies flat in the cable guard.

2. The two flaps of the cable
guard must engage with the
upper edge of the pump
sleeve, see fig. 7.

Fig.7

fig. 8.

3. Fasten the cable guard to the cable
plug with the four screws supplied, see

14. Piping
«  The pump should only be gripped by the
two flats at the top of the pump, as
shown in fig. 9.

«  The pump can be instailed vertically or

horizontally, During cperation, the pump

musl always be completely submerged
in water.

¢ When plastic pipe is used, a stainless
steel safety wire is recommended for
lowering and lifting the pump. Fasten
the wire to the eyeiel on the pump, as
shown in fig. 10

= The threaded joints must be well cul
and fit together tightly to ensure that
they do not work loose.

15. Installing the Pump

Installation Depth
The dynamic water level should always be
abave the pump see fig. 11

A = Dynamic water level

B = Static Water Level

C = Minimum 3" weil diameter

D = Drawdown

E = Installation depth below static
water level. Maximum 500 feet

Procedures
To install the pump, follow these steps:

1. Instali the enclosed data piate sucker al
the well head.

2. Check the well for proper clearance — the
well must be at least 3" in diameter. {tis
a good idea to check the weli for
clearance using a plumb rng (2.5 v x 10
in.).

3. Attach the first section of riser pipe 10 the
pump.

Fig. i1

9]



Installation Procedures

16. Installing the Pump(cont.)

4. Lower the pump into the well. Make sure the motor cable is not
damaged when the pump is lifted or lowered into the well —
especially in 3" wells. NOTE: Do not lower or lift the pump
using the motor cable.

5. When the pump has been installed to the required depth, the
installation should be finished by means of a well seal. Note that
the dynamic water level should always be above the pump.

6. Loosen the safety wire so that it becomes unloaded and lock it to
the well seal using a cable clamp.

7. Attach the supplemental information label at the electrical
installation site.

8. Complete the electrical connections. Remember that a
capacitor or a control box should NEVER be connected to a
Redi-Flo3 submersible pump.

Installation depths

Maximum installation depth: below the static water level: 500 feet,
Minimum installation depths: 1.75' below the dynamic water level:

Vertical installation:

During start-up and operation, the pump must always be
completely submerged in water.

Horizontal installation:
The pump must be installed at least 1.75 ft. below the
dynamic water level. If there is a risk that the pump might be

covered by mud, the pump must always be placed in a flow
sleeve.

17. Generator Operation
« It is OK to operate the Redi-Flo3 with a generator.
The generator must be sized 10% above the pumps P1

(Input Power) values.
Use the table to select the correct size generator for the

motor HP,
Motor HP Min. Generator Size (Watts)
13-12A 1000
1/2-3/4B 1700
1-12C 2000

FPage 9

Operating the Pump

18. Starting the Pump for the First Time

When the pump has been connected correctly, the pump should be
started with the discharge valve closed approximately one-third. Due
to the soft start featlure, the pump takes approximately 2 seconds to
develop full pressure.

Motor Cooling and Other Considerations

* Make sure the well is capable of yielding a minimum quantity
of water corresponding to the pump capacity.

» Do not start the pump until it is completely submerged in the
liquid.

* As the valve is being opened, the drawdown should be checked to
ensure that the pump always remains submerged.

= To ensure the necessary cooling of the motor, the pump should
never be set so low that it gives no water. If the flow rate
suddenly falls, the reason might be that the pump is pumping
more water than the well can yield.

Water Impurities

= |If there are impurities in the water, the valve should be opened
gradually as the water becomes clearer. The pump should not be
stopped until the water is clean, otherwise the pump parts and the
check valve may become clogged.

+ When the water is clean the valve should be fully opened.

Minimum flow rate

« To ensure the necessary cooling of the motor, the pump flow rate
should never be set to a value lower than .2 gpm. If the flow rate
suddenly falls, the reason might be that the pump is pumping
more water than the well can yield.

Note: The pump'’s dry-running protection is effective only within
the recommended duty range of the pump.

Note: Do not let the pump run against a closed discharge valve for
more than 5 minutes. When the discharge valve is closed,
there is no cooling flow and there is a risk of overheating in
motor and pump.

Page 411



Built-in protection
The motor incorporates an electronic unit which protects the motor in
various damaging situations.

In case of overload, the built-in overload protection will stop the pump for 5
minutes. After 5 minutes, the pump will attempt to restart.

If the pump is started and the well has not recovered, the pump will stop
after 30 seconds.

If the pump has been stopped as a result of dry running, it will start
automatically after 5 minutes or the reset time set by the R100.

Resetting the pump:
Switch off the electricity supply for 1 minute.
The motor is protected against the following conditions:
- dry running,
- voltage surges (up to 5000 V),
- overvoltage,
- undervoltage,
- overload
- overtemperature.

MSE 3NE Motors:

Note: To set Dry-Run limit in the MSE-NE pumps, you need to connect
the pump to a Redi-Flo3 status box. Refer to Redi-Flo3 status box 1&0O for
proper connections.

To set Dry-Run protection, follow these steps:
1. Start the pump against closed discharge.
2. Rapidly read the power consumption value (W) in the R100
display 2.5.
3. Multiply this value by 0.9.
4, Within the R100, go to display 4.6 and enter the new value
(minimum power limit).
5. Go to display 4.7 and change the setting to "Active".
For further information on dry-running, refer to RediFlo3 Status Box 1&0.

Maintenance and service:

The pumps are normally maintenance-free. Deposits and wear may occur.
For that purpose, service kits and service tools are available from
GRUNDFOS. The GRUNDFOS Service Manual is available on request.
The pumps can be serviced at a GRUNDFOS service center.

Page 1}

~ Assembly/Disassembly

19. Assembly of Pump and Motor

To assemble pump end and motor, proceed as follows:
1. Place the motor horizontally in a vice and tighten it, see fig. 12.
2. Grease the motor shaft end with a vegetable based grease.

3. Screw the pump end on the motor. A spanner may be used on the
clamping faces of the pump part, see fig.12.

4. Install cable guard as described on page 7.

When pump end and motor have been assembled correctly, there must not
be a clearance between pump end and motor.

To disassemble reverse procedure.

i = '
Use pump vise here.
/ o -

291" |

Fig. 12

) &
Fegue 12



_Troubleshooting

IF_auIt Cause Remedy
1. The pump does not run a. The fuses are blown Replace the biown fuses if the new fuses blow
too, check the electrical installation and the drop cable.

b. The GFl circuit breaker has tripped. Reset the circuit breaker.

c. No electricity supply. - Contact the Electricity provider.

d. The motor protection has cut off the Check for motor/pump blockage h
electricity supply due to overload.

e. The drop cable is defective. | Repair/replace the pump/cable. B

f. Overvoltage has occurred. Check the electricity supply

2. The pump runs but gives a._The discharge is closed. R B Openthevalve _
no water. b. _ No water or too low water level in well. T See 1Iern“_3'a -

c. Check valve is stuck in it's closed position. Pull the pump and clean or replace the valve.

d. The suction strainer is closed. ___| Pull the pump and clean the strainer.

e. The pump is defective. Repair/replace the pump.

3. The pump runs at reduced a. The drawdown is larger than anticipated. Increase the installation depth of the pump, throttle the pump
capacity. . or replace it with a smaller capacity model,

b. The valve s in the discharge pipe are partly Check and clean/replace the valves as necessary. |

___ closed/blocked. B

c. The discharge pipe is partly chocked by Clean/replace the discharge pipe.
impurities (lron bacteria).

d. The non- return valve of the pump is blocked. ) | Pull the pump and check/replace the valve.

e. The pump and the riser pipe are partly choked | Pull out the pump. Check and clean or replace the pump, if
by impurities (Iron bacteria). necessary. Clean the pipes.

f. The pump is defective. Repair/replace the pump.

a. Hole in discharge pipe. == Check and repair the piping. > - =

h. The riser pipe is defective. L " | Replace.

i. Undervoltage has occurred, Check the electricity supply. i

4. Frequent starts and stops. a. The differential of the pressure switch Increase the differential. However, the stop pressure musl
between the start and stop pressures is too not exceed the operating pressure of the pressure tank, and
small. the start pressure should be high enough to ensure sufficient

water supply.

b. The water level electrodes or level switches Adjust the intervals of the electrodes/level switches to ensure
in the reservior have not been installed suitable time between the cutling-in and cutting-out of the
correctly pump. See installation and operating instructions for the

automatic devices used. If the intervals between start/stop
cannot be changed via the automatics, the pump capacity
may be reduced by throttling the discharge valve.

c. Checkvalve is leaking or stuck half-open. Pull the pump and clean/replace the non-return valve.

d. The supply voltage is unstable. Check the electrical supply.

e. The motor temperature is too high. Check the water temperature.

Fage 13
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“Troubleshooting

Instruments not allowed:

Note: The use of the following instruments is not allowed during fault
finding:

Insulation Resistance Hign-vollage
Test Test Test
N+ N - - b BT
e 7] S Vad [

R

A A -

Note: When measuring, use RMS-instruments.
Checking the motor and cable:

1. Supply voltage Measure the vollage L1

(RMS) between phase
and L2. Connect the
voltmelterto the terminals
al the connections.

The voltage should, when the
motor is loaded, be within the
range specified on Page 4, large
variations in supply voltage
indicate poor electricity supply,
and the pump should be stopped
until the problem has been
corrected.

P |
N
PE

2. Gurrent consumpuon | Measure the current (RMS)

while the pump is operating
at a constant discharge
head|(if possible, at capacity
where the motor is heavily
loaded). For maximum

If the current exceeds the full load
current, there are the following
possible faults:

Poor connection in the leads,
possibly in the cable joint.

Too low supply voltage, see item 1
current, see motor on Page 13.
namenplate.

Environment
During handling, operation, storage and transport, all environment
regulations dealing with the handling of hazardous materials must be
observed.
When the pump is taken out of operation, it must be ensured
A that no hazardous material is left in the pump and in the riser
pipe, which can be injurous to persons and the environment.

Disposal

Disposal of this product or parts of it must be carried out according to the

following guidelines:

1. Use the local public or private waste collection service.

2. If such waste collection service does not exist or cannot handle the
materials used in the product, please deliver the product or any
hazardous materials from it to your nearest GRUNDFOS company or
service center.

F':ig{' 1473

Supply Volitage:

Operation via Generator:

Star‘t_ing Current:
Starting: -
Run-up Time:_
Motor Protection:

Power Factor:
Service Factor:

| "As @ minimum, the generator output
| must be equal to the motor PA[KW] +10%

~10.33-0.50A[HP)-1.75 at 230V

Technical Data -

1x200-240V +6%/-10%, 50/60 Hz, PE

The motor starting current is equal to the
highest value slated on the motor nameplate
Seft starting
Maximum - 2 seconds

The motor is protected against;

Dry running, overvollage, undervollage,
overload, overlemperature
PF=1

0.50-0 75A[HP]-1.4 at 230V
1.0 -1.5C[HP] -1.16 at 230Y

3 Wire, 12 AWG TEFZEL
Available in 5 fl. increments from 25ft.- 300ft.

Motor Cable:

Length

Motor Liquid: Type SML 2

pH Values: o Redi-Flo3: 5109

Liquid Temperature:

Note: if liquids with a viscosity hlgher than
please contact. GRUNDFOS .. -
Discharge Port:

STORAGE CONDITIONS
Minimum Ambient Temperature:
Maximum Ambient Temperature:

|22-305QE-NE- 1 1/2" NPT

The temperalure of the pumped liquid must
not exceed 104°F.
thal of water are to be pumped

‘iSOE NE- 1' NF’T
10-15SQE-NE- 1 1/4" NPT

4°F
+140°F

Freeze Protection: !

OPERATING CONDITIONS|
Maximum Ambient Fluid Temperature:
APPROXIMATE DIMENSIONS AND WEIGHT
Motor Dimensions (MSE3-NE):
0.33-0.50A[hp]
0.50-0.75B[hp)
1.0-1.5C[hp] " —
Motor Weights (MSE3-NE):
0.33-0.50A[hp]
0.50-0.75B[hp]
1015CHhp
Pump End Dimensions:
Pump Diameter:
Pump Diameter, incl. cable guard:
Pump End Dimensions(min. and max.):
5SQE-NE
10SQE-NE
155QE-NE
225QE-NE
30SQE-NE ol
Pump End Weights(min. and max.):
All Redi-Flo3 Models
Well Diameter {minimum):
Installation Depth (Maximum):

120.9" length x 2.68" diameler
20.9" length x 2.68" diameter
22 3" length x 2.68" diameter

_|82Lbs

o mew o
_,.‘_:_..*

If the pump has to be stored after use, it
must be stored on a frost-free location or it
must be ensured thal the motor liguid is

!rus'[ -proof. {The motor must be stored

6.0Lbs
7.1 Lbs

2.68"
291"

" to 13.6"
" 10 14.5"
lo 14.5"
" 1o 14.5"
1" 1011.3"

22Ibsto3.51bs
3
500 feet, below stalic waler level 4

l".r_r,u' Iy



Technical Data

5SQE03A-90-NE

~“VOLTAGE

“MAX: AMPS!

1/3 A 230V/115V 3.9/7.8
5SQED3A-120-NE 13 A 230V/115V 3.9/7.8
55QEO5A-170-NE 1/2 A 230V/115V 4.9/9.8
5SQE05B-210-NE 1/2 B 230V 4.9
5SQE05B-250-NE 1/2 B 230V 4.8
5SQEDN7B-290-NE 3/4 B 230V 7.6
5SQE10C-340-NE 1C 230V 7.6
5SQE10C-380-NE 1C 230V 7.8
5SQE10C-420-NE 1C 230V 7.6
10SQEQ3A-100-NE 1/3 A 230V/115V 3.9/7.8
10SQEO5A-140-NE 1/2 A 230V/115V 4.9/9.8
10SQE05B-180-NE 1/2 B 230V 4.9
10SQE07B-220-NE 3/4 B 230V 7.6
10SQE10C-260-NE 1C 230V 7.6
10SQE10C-300-NE 1C 230V 7.6
10SQE15C-340-NE 11/2C 230V 1.1
155QEO03A-70-NE 1/3 A 230V/115V 3.9/7.8
15SQEO5A-110-NE 112 A 230V/115V 4.9/9.8
15SQEQ5B-130-NE 1/2B 230V 4.9
15SQEQ7B-170-NE 3/4 B 230V 7.6
15SQE10C-200-NE 1C 230V 7.6
15SQE10C-230-NE 1C 230V 7.6
15SQE15C-270-NE 112C 230V 11.1
22SQE03A-40-NE 13 A 230V/115V 3.9/7.8
225QEQ5A-80-NE 112 A 230V/115V 4.9/9.8
22SQE05B-110-NE 1/2B 230V 4.9
22SQE07B-140-NE 3/4 B 230V 7.6
22SQE10C-180-NE 1C 230V 7.6
228QE15C-210-NE 11/2C 230V 111
30SQE05A-40-NE 12 A 230V/115V 4.9/9.8
30SQE05B-80-NE 12 B 230V 7.6
30SQE10C-120-NE 1C 230V 7.6
30SQE15C-160-NE 11/2C 230V 11.1

Fage 17

_Technical Data_

i ACCESSORIES
PRODUCT PART NUMBER
CU 300 96422776
Flow Sleeve 96037505
Grease 96037562
Grundfos SPP1 Potentiometer 625468
RediFlo3 Motor Leads - available in 5ft. increments See price lisi
25ft 96037428
50ft 96037429
751t 96037430
100ft 96037431
1251t 96037432
150ft 96037433
175f 96037434
2001 96037435
225t 96037436
250ft 96037437
300ft 96037438
R100 Infrared Remote 625333
HP Infrared Printer 822403 620480

Page 18
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Goulds Pumps
G&L Series NPE

316L SS
NPE Series End Suction Centrifugal Pumps
Bombas Centrifugas de Succion Final Serie NPE

- [G)GOULDS PUMPS

Goulds Pumps is a brand of ITT
Residential and Commercial Water,

Goulds Pumps es una marca de fabrica
de ITT Agua Residencial y Comercial

www.goulds.com

Engineered for life



A Full Range of Product Features
Una Gama Total de Caracteristicas del Producto

NPE Product Line Numbering System
Linea de Producto NPE 5istema de Numeracion

Superior Materials of
Construction: Camalets AlSI
316L stainless stee liguid handling
components and mounting oracket
far corrosion resistance, guality
appearance, and improved strength
2nd ducility.

High Efficiency Impeller:
Enclesed wrpeller wish unigue
floating seal ring desicn maintains
maximum efficiencies aver the lile
of the oump without adjustment,

Casing and Adapter Features:
Stamiess steel construction with
NPT threagec, centeriine connec-
tions. e3sily accassible vent, prime
and drain conneciians with siain-
less stesl plugs. Octional seal facs
ventflush availacle.

Mechanical Seal: Standard

John Crane Type 27 with carbon
versus silican-carbide faces, Viton
elastomers, and 316 stainless metal
parts. Oprional high temperature
and chemical duty seals available.

Motors: NEMA standarc open
dnp-proof, totally encigsed fan
cooled or explosion proof anclo-
sures, Rugged ball bearing design
for continuous duty under all
operating conditions.

The various versions of the NPS are
identified by a product code number
on the cump label. This number

Materiales Superiores de
Construccion: Componentes
completas para manejo g liqu-
aes en acero incxidable ASI 3161
v cansoia pera el mentge cara
resistencia & fa corrosion,
apariencia de calidad, y fueréa y
ouctiidad meioradas.

Impulsor de Eficiencia Supe-
rior: Bl impulsor 2ncerrddo con
un disefis tnico de anillo del sello
lotante, mantierie sin ajustes, a
eficencia maxima sobre ls sda

de ia bomba.

Caracteristicas de la
Carcasa y del Adaptador:
Construccion en acers inoxidable
con NPT roscado, conexiones
cantrales, valvulas de facil acceso,
conexiones de cebado y drenage
con enchufes de acaro incxid-
able. Cara del sello valvulaichorro
opcional disponible.

Sello Mecanico: Estandar John
Crane Tipo 21 con carben en con-
traste con caras de silicon-carbide,
elastémeros.de Viton, y partes
meialicas de acero noxidable

318. Selios de afta temperatura

v productos quimicos estan dis-
ponibles.

Motores: Estandar NEMA 2
prueba de goteo, ventifador
toralmente encerrado o recinios

a prueba de explosion. Disero
robusto de balineras de bolas
para trsbajo continuo en todas las
condiciones de funcienamiento.

Las diferentes versiones de fa NPE
se /fentifican con un numero de

codigo del preducto en la etigueta

15-3iso thecatalog numberfarthe —— —deabomba Ssteiimea s

pump. The meaning of each digit in
the product code aumzer is shown
at left,

también el nidmero de! catalogo
para la bomba, El significado

de zada digne en el numero de
codigo del producto se muestra a
la izquiarda.

Example Product Code,

Ejemplo Codigo del Producto

15T 2C1A4F

-

with seal

Opcion de Sello ValvulaiChorroSeal Ven
— Mechanical Seal and O-ring
= Pre-engineered stangard
For ooticnal machanical seal modliy cataieg order no,

: ‘{"" Seal Vent/Flush Option,

code lisiad oelow,

Sello Mecanico y Anillo ‘0"
4 = fstandar aprobado

Fara seflo macdnico aptioral modifizar af pumero d= arden
del catdloga con =l cadigo del seflo anctace atajo

i John Crane Type 21 Mechanical Seal (%" seal),
| Seflo Macanico John Crane Tipo 21 {sello de ")
i C)::l ]I . | ! Metal ll Part
| el Rotary, | Stationary, ‘Elastomers,; Parts, Na.,
Ca::;?o Rotativo | Fstacionano | Hastémeros|  Partes Pigza
Seilo | M'etéfrcasl Numero
7 i [ &% 10Ki8
b ] 2 | gion [ oo | [ 10855
; 5| Sieon | Caride | e | 2195 [ygg
5 Carbide | viien 1062

Codigo

L Impeller Option . . . No Adder Required
For optional imoeller diameters modify catalng orger no.

with impeller code listed. Select optional impeller diameter ‘rom
pump performance curve.

del Impulsor Opcional

Para impulsores con didmetros opconales modificar el numero de
orden del catalogo con el codigo del impulsor anotado. Escoger ef im-
pul con didmetre opcianal de fa curva de funcionamienta de i3 bomba

75
P Rati

Driver:

1=1x

C=YiHF E=1HP
D=Y%HP F=1%HP h=3HP

v, TEFC

ng, HP Potencia
G=2HP 1 =5HP

Hertz/Pole/RPM,

~~— — —— —Conductor: Hercios/PalalRPM~
1 = 60 Hz, 2 pole, 3500 RPM

2 = 60 Hz, 4 pole, 1750 RPM

3 = 60 Hz, b pole, 1150 APM

4 = 50 Hz,  pole, 2900 RPM

5 = 50 Hz, 4 pole, 1450 RPM
Material

ST = Stainless steel, Acero inoxidable
e —— Pump Size, Tamano de la Bomba
=11 -6 3=1%xl1-6

-8

letiers “FRM" in
these positions.

Para la ersion
con el armazdn
montado, ——
sustituya las
fetras "FRM"

en esias
posicignss,

| impeller Code, |____ Pump Size, Tamano de la Somba
Cadigo del 1x1% -6 1 x1'h-86 1%x1-§
Impufsor | piameter | Diame ey

LS = B S

[ S - R %
! He = | 5% 5
P 4 6% 5% %
[ 3 S 5 I
f == ; B 4.-,1 I -

B i o e

3 4 an | 3%
i P | % -
Driver, Conductor =7
1=1PH,CDP 7= 3PH XF
2=3PH O0OF 8= SISV XP
3=575V ODF 9= 3PH, TEFC For frame
4=1PH, TEFC Premium Eff mounted
5=3PH TEFC 0= 1PH M VRSO,
=15 substitute the
H

GOULDS PUMPS
Commercial Water
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Performance Coverage (60 Hz)

Alcance de Funcionamiento (60 Hz)

METERS

METRCS

5

2 40
=]
-4
=
=
=
[
330
=
.q'.
=
e
=2
=
= 0
=
=
o
=
o
2
10
0

PIES

180

140

25T

14 %14 -6
Ya—5 HP
3500 RPM

e |

f

3sT ==

14" x2"-6
1-5 HP

3500 RPM

7

d

| 35T 1750 RPM |

L1 |

i

80 100 120 140 160 us. GPM
1 [l | 1 | |
0 5 10 15 10 25 30 35 mijh
CAPACITY (CAPAZIDADI O
NOTES: NOTAS:

Nct racommended for operation
seyond printed H-G curve

For critical application conditiors
consuit factory.

Not all combinations of motor,
impeller and seal options are
available for every pume model,
Please check with G&L on nen-
cataloged numoers

All standard 3500 RPM GOP and
TEFC motors supplied by Goulds
Pumps, have minimum of 1.15
service factor. Standard catalog
units may utiize available service
factor. Any motars supplied other
than Goulds Pumps check avail-
able service factor

Mo se recomienda para funciona-
miento superior al impreso en la
curva H-G.

Para condiciones de aplicaciones
criticas censuftar con la fabrica,

No todas las combinaciones de
las opciones de motor, impulsor y
sello estan disoonibles para cads
models de bombas. Por favor
verifique con G&L en (os numeros
no catalcgados.

Todos los matares estandar

de 3500 RPM, OCP (abiertos
resguardados) y TEFC (totalmente
encerrados con enfriamiento
forzado) provistos por Goulds
Pumps tienen un facter minimo
d= servicio de 1,15. Las unidades
“gsiandar ‘decafdlogo pueder
utilizar el factor de servicio
disganible. Verificar ef factor de
servicio disponible de todo motor
no provisto por Goulds Pumps.

GOULDS PUMPS
Commercial Water
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NPE Close Coupled Pump Major Components: Materials of Construction
Bomba Cerrada Acoplada NPE Componentes Principales: Materiales de Construccion

100 10 347
b )

370 513 184 108 383
g F g

1%, 2 and 3 HP
4128 408 37 Vb, 2y 3 HP
Item No., Description, Materials,
Parte No. Descripcién Materiales
160 Zasing, Carcasa
iG‘- Impeller, Impulsor AIS] 315L55
108 Mgotor adapler Adaptador del moter AlSi 218l

Metor adapter seal venyfiush,

Acera incxidanie

1084 Sello valvulaichorro del adaptador del motor
123 Deflectar, Ceffector BLNA-N
184 Seal housing, Ai!cjemaenfo del sello -
= e
i Seal nousing seal veniflush, i:?’ 112'{ a
Sello vétvulalchorro del alojamiento def sello N
I i e . Acero inaxigable
347 Guidevane, Difusor
349 Seal ning, quidevane; Ar-;'!Edef seflo, difusor  Viton
370 Socket head screws, casing; AlSI 41055,
! Encajes cabezas de torniffos, carcasa AlSl 410 Acero inoxidable
371 Boits, motar,-' - Plated steal, - )
i Tornillos, motor Acero chapeado
383 Mechanical seal, Seflo mecinico “spe char, ver tabla
408 Drain and vent plug, casing, AISH316L 55,
Enchufes de drengje y vélvula, carcase A5t 3161 Acero inoxidahie
I O-ing, drain and ventplug; L R
4128 Aniflo ‘0", enchufe de drenaje y vélula Vitan {3t standar)
e = ST TR ——  EPR (Optional, Opcional)
513 0-ring, casing, Anillo ‘0", carcasa
Matar NEMA siandard, 56) flange;

Mator NEMA estandar, bricla 56/

Seal Face Vent/Flush Option,
Opcion Cara del Sello Valvula/Chorro

Yo, Yeand 1 HP
Yo Yay 1 HP

Footed motor for 5 HP ODP and TEFC, all explosion
proof motors, see page 13,

Motcr con pie para 5 HP ODP y TEFC, a prueba de
explosiones motores, en la pagina 13.

GOULDS PUMPS
Commercial Water
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NPE Frame Mounted Pump Major Components: Materials of Construction
Boimhba NPE de Armazon Montado Componentes Principales: Materiales de Construccion

347

(v
e

383

304

4128 —~_

122

112 370C
/

Seal Face Vent/Flush Option,
Opcion Cara del Sello Valvula/Chorro

138 in 228
Item No., Description, Materials, Item No,, Description, Materials,
Parte No. Descripcion Materiales Parte No. Descripcion Materiales
100 Casing, Carcass 304 Impeller locknut, Contratuerca del impulsor  aj5) 31655,
f_ﬂ_‘_ impeiler, _ETPF’f"?"_ B  AISI36LSS, 347 Guidevane, Difusor __A:'S.‘ 716 Acero inoxdable
108 Adaster, Adaptador AlSI 3160 349 Seal ring, guidevane; Aniilc aef sello, difusor Viton
> Acero incxidable ey - 7 : Eeores
1084 Motaor adapter sezl ventfflush, 361 Retaining ring, Anilfo de retencién Steel, Acero
il vél ) det N
-~ i Sello valvlalchorre de! adaptador del motor 0 Socket head sciews, casing; AISI410SS,
08 Bearing cover, Cubierta de balineras Cast iran, Hierro fundido Encafe cabeza del torniflo, carcasa A5l 410 Acero inowidable
132 Ball bearing (outboard), Steal, Hex nead screw, bearing cover; At el
. Balineras de bolas fexterior) Acerp 370C Tornillo de cabeza hexagonal, a‘lc;r 5‘1;3 -
: ASI31655 cupierta de balineras ERiCivpnaag
12 Shaft, Eje AlS! 316 Acero inoxdable Hex head screw, bearing frame; " o
T8 lipesea mbond), Selo cubero e BUNAted, BUNAmsig | 371 Tomilo de cabeza hexagona, ey OO
i iaii s ' - armazon de balineras st
139 Lip-seal {outboard), Sello cubierto lextenor)  BUNA/sieel, BUNA/acero e e P T T =
p” : ( ) 3 il ._J,_____'_l—_ 3 383 Mechanical seal, Sello mecénico “see chan, ver tabta
Ball bearing (inboard), Stepl, 7
13 Balineras de bolas (interiar) Acerp {J_GG ____St_\af‘[ key, Llave del gje Steel, Acero -
— = 7 Drain and vent plug, casing AISE316 53
184 Seal housing, Aigamiento aef seffo 40 . SR : ;
iz = ki e AlSI 316L 55, 8 Enchufes de drenage y vélwula, carcasa AISI 316 Acero inoxidable
Seal hausing seal vent/flush, T— : e —————
184 A . A AlS] 316L Acerg inoxidable {]-rmg drain and vent D|ug
ey w5 5 + i Ter ' s _—
5”0 .{f{'.}ufafc.h?"?_ﬁ?{_a ?fﬂe_nfg I_:m Se_dc R —— 2hed Anillo ‘0", enchufe de drenaje y vifvila Viton {Standard, estandar)
228 Bearing ‘rame, Armazon de balineras Cast iron, Hierrg fundido = e ——-———— EPR {Optonal, Opcional)

513

0-ring, casing; Anillo ‘0", carcasa

GOULDS PUMPS
Commercial Water



Performance Curves — 60 Hz, 3500 RPM
Curvas de Funcionamiento - 60 Hz, 3500 RPM

r = I T
l' Model NPE / 15T Size (Tamano} 1 x 176 Impeller Selecicns ‘cr ODP & TEFC Mcw:. | Ordering  Standard
ETITRE e (Cursa) INC231] SelacZanes del impulsor para i . Code, | HP Rating, | Imp.
wees st | APM 3500 Curve (Curva) INCZ31R01 Ko GOD R EEE { Codigo [Estindar HP| Dia.
METAGS 3 ; ; . = s . g e ES— |dePecﬁdo Potencia |
] ) | 5= g 3 1 -3 H m 1 'l n anc
L9 1 wpsoreimeest + 1+ ) e et | il
56 {— ) ] 1 __ NOTA: No se recomenda parz ‘uncicnanen’o E 2 4%
i\w;mxmaﬁamu vl 40 T
s T | 5 ‘ D | x|
. s i IV | S I T =
2 = T e | c | v |5l
2 N jo ' | ' P
S aob S ) ! | i 7 |
g e L e MR ' ! B
;| i B ]
% \? 51‘“ 50 ~ ! A ! p) ! 6% |
£ PEntER) il L ' —
5 0f Y L TR NOTE: Although ot
= | < i / ] | recommended, the gump
SE.\ ~ 4 sy ! may pass a Vi sphere
g /t > +iN, NOTA: & bien ne se
£ 0k : of.m AL Hp recamiends, la bomba puede
a A e e pasar una esfers de 'f¢”.
= - oy # ISRNE RT
- d 3
= DV I W fﬁp A{‘b
"”:ﬁ
o )
oL | + )
40 50 60 us. GPM
Il
10 my'he
CAPACITY {CAPACDACHQ
|Mndel NPE / 15T Size (Tamano) 1 x 1%-6 | impe'ler Selections for Exp. Proof Motors i Ordering | Standard
{RPM 3500 Curve (Curval CNO231R01 Selecciones del Impulsor para Motores Exp. Proof Code, | HP Rating, | Imp.
METERS  FEET] Codigo Estandar HP| Dia
METROS _ PIES | A X 2
L | | . | l ! i - - | NOTE: Not recommended for operation beyond annted -3 curve de Pedido| Potencia
e = ?Sﬂa-—_FEET[P ES) : 47 NOTA: Nosele:r.mlfnul p:a funcionamienta suaenor al 4"
S0 160izmerrmtee - L : : st : ‘ A lspec
\}\ i 3 3
- iAszn';mmN_ 4 . i ¥ Al i
g 140" ! Yy U8 i 9 T 1 D 1 4%
(= 40" =
g i =/ 5 C 1% | 5%
3 ot | plipy s 8 2 | 5%
& TDGC i 1I N @ !
30 A N A | gt
2 ) - NOTE: Althougn not
= e ["""--# S recommended, the pumo
‘g 20 h Fl may pass 3 'Ag” sohere
2 S0 e DR e J‘& NOTA: §i bien no se reco-
o ISpeC .t~ il 3 "=~ —mienda, s bombapceds passT
2 40 8 una esfera de fie”
(=] i
b e
mi 5, 280! SR I
H
v on 10 20
L 1 ]
0 L3 10 mynr

CAPACITY (CAPACIDAR) D
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Product Specifications

-
5 ov's - ol o HARYEL

PV Industrial Pipe: Schedule 80

Application:

Corrasion resistant pressure pipe. [PS sizes © 3" through 24" for use ac
210 psi o 1230 ps1; varies with schedule. pipe size, and temperature as sized in Farrel Plastes (n
dn 112 Wi Generally 1 0 most acids, bases, salts, aliphatic solutio: lanes, and halo
15 vailable and should he referenced for proper material selecion. Pipe exhilies excellent physical properues and dlammability
s {independentdy wested flame and smoke characteristiesULC) Tepieal apolicaton

wastewater reaument. wvigation, agrivitl

wrand meluding 140 F Pressure ranng
engineering bulleun (Product

ans, Chemical resistance da

DNRETALLTes Uy

Bulle

include: chemical processing, nlating,
ural, and cther induswial applications

claracerssti:
migh puriiy applicatdons, petable water svstems, water and
mvelving corrosive fluid ranster,

Scope:

This specification our!ings minimum manufacturing requirements sor Poiveinyl Chloride {PVC) Schedule 80 iron pipe size (1PS) pressure
pipe This pipe is intended for use in applications where che fluid conveved does nocoxceed 140 F This pipe meets and or exceeds the
mdusery standards and requirements as set forth oy the American Socety tor Tesang and Materials (ASTM ] and the Nanonal Saniration

Foundation (NSF International)

PVC Materials:

The material used in the manufacture of the pipe shall be domesucally produced rigid polyviny! chioride (PVC) compound, Type |
Gradle 1. with a Cell Classification of 12454 as defined in ASTM D1784, trade name designation H707 PVC, This compound shall be grav
in celor as specified, and shall be approved by NSF International for use with potable water (NSF Std 61).

@
2
a.
=3
@
2
5
©
@
=
3]
w
S
.

Dimensions:

PVC Schedule 80 pipe shall be manufactured in strict accordance to the requirements of ASTM D1785 for physical dimensions and
tolerances. Each production run of pipe manufactured in compliance tc this standard. shall also meet or exceed the test requirements for
materials, workmanship, burst pressure, flattening, and extrusion quality defined in ASTM D1785. All belled-end pipe shall have tapered
sockets to create an interference-tvpe fit. which meet or exceed the dimensional requirements and the minimum socket length tor
pressure-type sockets as defined in ASTM D2672. All PVC Schedule 30 pipe must also meet the requirements of NSF Standard 14 and
CSA Standard B137.3 rigid PVC pipe for pressure applications, and shall bear the mark of these Listing agencies. This pipe shall have a
flame spread rating of 0-25 when tested for surface burning characteristics in accordance with CAN ULC-8102-2-M88 or equivalent.

Marking:

Product marking shail meet the requirements of ASTM D1785 and shall include: the manufacturer's name (or the manufacturer's
trademark when privatelv labeled); the nominal pipe size; the marerial designation code; the pipe schedule and pressure rating in psi
for water @ 73T, the ASTM designation D1783; the independent laboratory's seal of approval for potable water usage; and the date and
time of manufacture

Sample Specification:

All PYC Schedule 80 pipe shall be manufactured from a Tepe [, Grade I Polsviny] Chloride (PVC) compound with a Cell Classification of
12434 per ASTM D1784. The pipe shall be manufactured in strict compliance w ASTM D1785, consistently meeting and/or exceeding the
Quality Assurance test requirements of this standard with regard o material. workmanship, burst pressure; flattening, and extrusion
quality. The pipe shall be manufactured in the USA, using domestuc materials. by an 1SO 9001 certified manufacturer. Standard lengths
of pipe sizes 6" and larger shall be heveled each end by che pipe manufacturer, All pipe shall be stored indoors after production at the
manutacturing siie undl shipped from faciory. This pipe shall carry the National Sanitation Foundation (NSF) seal of approval for potable
water applications. All pipe shall be manufactured by HARVEL PLASTICS, INC

Harvel Plastics, Inc. * 300 Kuebler Rd., Easton, PA 18040-9290 Tel: 610.252.7355 + Fax: 610.253.4436 » www.harvel.com
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Schedule B0 Dimensions

Nom. Pipa Average Min. Nom. Max
Size (in.) 0.D. 1.D. Wall  Wit./Fe W.PR
L8 0405 0.195 0.095 0.063 {230
4 0540 0282 0.119 0.105 130
38 0.675 0.403 0.126 0.146 920
2 0840 0526 0.147 0.213 850
L 1.050 0.722 0.154 0.289 690
| _L3Is 0.936 0.17% 0.424 530
e 160 155 0091 0588 520
[-112 _1.500 1476 0200 0.711 470
2375 1913 0218 0984 400
2875 2290 0276 1500 420
3500 afed 0300 2010 370
_AD0 3326 _
4500 37a6 03 9% 30
i 5563 4768 0375 4078 290
6625 5709 0432 5810 280
8.625 7.565 0.500 8.522 250
10.750 9.493 0.593 12,635 230
12 (2750 11294 0587 17384 230
14 14.000 12410 0750 20852 220
16 Ue000 1423 084 26810 20
18 18000 16014 0937 33544 220
S 20000 17814 103 41047 220
u 24.000 21418 1218 58233 210

Product Specifications

PVL Industrial Pipe: Schedule 80

BEsUTe FRungs given are for water, non-shock. @ 73°F The

toilowing wmperature de-rating tactors are w be applied to the
working pressure raungs (W listed when operaiing ar elevazed
l‘(fﬁ".!jl‘."f!fllﬁ‘.\]

L . De-Rating Factor
Mul:iply the working pressure

rating of the seiected pipe ar Operating De-Rating
Q
73°E hv the appropriate Temp (F) Factor

de-rating tactor w determme . n

the maximum working pressure 80
rating of the pipe at the —
elevated -emperature chesen e P L
110
EX; o .
10" PYVCSCH 80 @ 120°F = 7 130
140

230 psi X 040 = 92 psi max.

@i20°r

THE MAXIMUM SERVICE TEMPERATURE FOR PVC [S 140°F.

Solvent-cemerted joints should be utilized when working at
or near maximum temperatures. Harvel Plastics does not
recomment the use of PVC for threaded connections at
remperatures above 110°F; use flanged joints, unions, or rofl
grooved couplings where disassembly is necessary at elevated
remperatures.

Thread only Scheduie 30 or heavier walls, Threading requires

a 30% reduction in pressure rating stated for plain end pipe

@73’ F. Threading of Schedule 40 PVC pipe is not a recommended
practce due o insufficient wall thickness.

Chemical resistance data should be referenced for proper
material seleciion and possible de-rating when working with
fluids other than water. Refer to Harvel Plastics 112401 Product
Bulletin for chemical resistance, installation data, and additional
information

ASTM STANDARD D1784 MATERIAL EQUIVALENTS:
Cell Classification 12454 = PVC Type | Grade 1 = PVC1120

Pipe sizes shown are manufactured in strict compliance with
ASTM D735

Harvel Plastics, Inc. + 300 Kuebler Rd., Easton, PA 18040-9290 Tel: 410.252.7355 + Fax: 610.253.4436 » www.harvel.com
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APPENDIX D

LOW-PROFILE AIR STRIPPER SPECIFICATIONS AND VENDOR INFORMATION



QED Environmental Systems

6155 Jackson Ave. Ann Arbor, Ml 48103 Phone: 800-624-2026 Fax:734-995-1170

QED EZ-Tray ™ Air Stripper System
Operations and Maintenance Manual

QED Treatment Equipment, P.O.Box 3726, Ann Arbor, M1 48106
Phone: (800)-624-2026, Fax: (734)-995.1170
pin 95167 Rey 3/18/04



EZ-TRAY™ AIR STRIPPER
OPERATION AND MAINTENANCE MANUAL

TABLE OF CONTENTS

Service Department Phone and Special Precautions 3
Basic System Description and Components List 4-8
Equipment Setup Procedure 9-11
System Startup Procedure 12-14
System Shutdown Procedure 15
Air Stripper Maintenance and Cleaning 16-18
Troubleshooting 19-22
QED Warranty 23-24
Figures 1-4

HAAPP-SUP\SOURCES\TreatmentiOandM\EZTRAYOM.DOC



Thank you for relying on QED Treatment Systems to handle your treatment needs.
After reading your Operation and Maintenance Manual, if you have any questions
regarding the startup or operation of your system, please contact the QED Service
and Repair Department at 1-800-624-2026.

PLEASE NOTE!

Read your QED Operation and Maintenance Manual First!
The manual will assist you in the proper procedure for equipment hookups,
installation, startup, maintenance, and troubleshooting.

It is Important That a Qualified, Licensed Electrician Perform All
Electrical/Wiring Installation Work.
Please see Equipment Set-Up in the Operating Instructions section of this manual.

Follow the Manufacturers Instructions

All the mechanical equipment that was supplied with your air stripper system should

include the respective manufacturer’s instruction manual for each piece of equipment.

The documentation will either be found with the actual piece of equipment (if shipped

loose) or found within a QED Operation and Maintenance manual that includes all
relevant manufacturers’ instruction sheets.

Follow Safe Work Practices
Be sure to follow all associated safety practices.

(P8}



BASIC SYSTEM DESCRIPTION

EZ-Tray™ systems are fabricated from rugged stainless steel, or treated carbon steel.
Each system is pre-assembled and factory tested before shipment to your site. EZ-
Tray™ low profile air strippers are built to meet site and project specifications, which
can include a number of standard or optional pieces of equipment. Depending upon
the specifics of your order, the equipment described in this manual may or may not be
included with your system configuration. Please refer to your sales order for the
equipment that should be included with your system. Equipment information will be
found either within this O&M manual or in separate documentation provided in
addition to this manual.

Air Pressure Gauge (Standard)

The standard pressure gauge reads the differential pressure between the sump
pressure and atmospheric pressure, in inches of water column. The gauge is
connected to the system via tubing that is attached to a pressure port on the air
stripper sump. The air hose connected to the sump leads to the "high" pressure port
on the gauge. The "low" pressure port is left open to the atmosphere.

Demister (Standard)

A demister pad is installed beneath the air discharge stack located on the top cover of
the unit. The purpose of the demisting pad is to remove entrained water droplets that
would have blown through the discharge stack. It is possible, though unlikely, that
the demisting pad may become plugged or fouled. If this occurs the demisting pad is
easily removed. Disconnect the vent line, take off the demister cap, and remove the
demister. The demisting pad can be cleaned with a pressure washer or replaced with
a new one,

Gaskets (Standard)

Three gaskets are used in the EZ-Tray™ air stripper units. One gasket is installed in
the air discharge stack flange, one gasket is used to form an airtight seal between the
front hatch and aeration trays, and a felt gasket is located on the underside of each
aeration tray. Through the course of regular maintenance, these gaskets will
eventually wear and will not seal effectively. When the gaskets are ripped, worn, or do
not seal properly, these gaskets should be replaced. Contact QED for replacement
gaskets and adhesive. Please contact QED prior to making any gasket repairs or
adjustments.

Sight Tube (Standard)
The sight tube provides a means of easily viewing the water level in the sump tank.

Blower

The blowers on the EZ-Tray™ low profile air stripper units are typically cast aluminum
type B spark resistant, direct drive @ 3450 rpm, with motor options of TEFC or EXP.
Each blower is selected to meet the proper air flow requirements (cfm) at the
anticipated working pressures (inches of water column) of each system.

It is critical that the blower damper be opened wide enough to provide the unit with
the designated minimum flow. If the damper is opened too wide, however, high airflow
can cause water entrainment, with water droplets caught up in the airstream and sent
out of the air stripper discharge stack.
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It is also critical that water does not enter the blower housing while the blower is in
operation; this will damage your blower and veid the warranty. The high water level
alarm switch prevents this from happening. Make sure it is installed correctly. If not
installed by QED, it is recommended that the blower piping be of an inverted-U design,
capable of collecting water within the blower piping and minimizing the potential for
blower flooding. Please refer to Figure 3 for a typical blower piping configuration.

If water does accumulate in the blower, it must be removed from the blower housing
before continuing operation. A small drain hole may be drilled and plugged on the
bottom side of the blower housing to provide a means of discharging any water that
may accumulate. Remove the plug temporarily to drain any water. Else, take off the
front panel of the fan housing and remove the water.

When starting the unit for the first time, check that the blower wheel is
rotating in the direction of the arrow on the blower housing. If you hear
the blower wheel rubbing or any odd sounds shut down the system immediately and
call QED.

Damper
The standard QED blowers normally have a damper on the discharge side of the

blower. The damper is used to make adjustments to the air flow rate (cubic feet per
minute) of your system. The air flow rate is increased (higher cfm's) by opening the
damper, and decreased by closing the damper.

Use the damper to adjust the sump pressure to its proper operating value. By
adjusting the sump pressure, the proper operating airflow through the air stripper will
be achieved. Follow the instructions given in the earlier “Air Pressure Gauge” section
to obtain the correct sump operating pressure. Using an air flow meter and an air
pressure gauge together is desirable for confirming airflow and sump pressure,
especially when attempting to troubleshoot any problems encountered with the air
stripper operation. It is also recommended that you keep a log book of pressure
readings so you can determine when and the frequency of system fouling.

Air Blower Silencer

The air blower silencer reduces the dynamic noise level of the blower. The size of the
silencer and the type of connection used to mount it is dictated by the size of the
blower and the choice of options. If a silencer is purchased through QED, they are
typically shipped loose, for customer installation. The silencer can be mounted either
horizontally or vertically (through the use of an elbow) but should be properly
supported to avoid over-stressing the blower housing. Silencers exposed to high wind
velocities should also be properly secured.

Air Flow Meter

The air flow meter measures the amount of air flowing through the system. Ifitisa
pitot tube-type, two air tubes lead from the air piping to a meter/gauge. To operate
effectively, the pitot tube must be located a minimum required distance upstream and
downstream from elbows, valves, etc. Refer to manufacturer’s installation instructions
for proper installation procedures.

The air flow meter typically gives readings in feet per minute, which is then multiplied
by the cross sectional area, square feet, of the vent line to give cubic feet per minute
(CFM). As stated in the damper section, the air flow meter is needed to make damper
adjustments, especially after initial start-up.



Control Panel

The control panel serves two basic functions required for the safe operation of the
system. The first is to provide the required electrical safety components for each
motor (blowers and pumps) per NEC standards. These components consist of fuses,
motor starters, and overload relays.

The second function is to provide the required process safety alarm components. The
alarm circuit monitors the low air pressure switch and the high water level alarm
switch. If either of these alarms occur then the alarm contacts will shut off the
incoming water source (feed or well pumps) if the appropriate connections have been
made. A qualified, licensed electrician should perform any and all electrical
connections.

Control Panel Intrinsically Safe Components

EZ-Tray™ low profile air stripper systems that process potentially explosive
concentrations of vapors require intrinsically safe (IS) signals to all electrical
components housed in non-explosion proof enclosures. The IS signal does not have
enough energy to ignite the concentration of any NEC classified explosive vapor.
Typical components that need IS signals are the float switches and well probes.
Determination of when IS signals are required is generally the responsibility of the
groundwater remediation engineer who has placed the order for a system. A qualified,
licensed electrician should perform any and all electrical connections.

Water Flow Indicators and Totalizers

The digital water flow indicator, typically installed in the incoming process water line
or shipped loose, reads the rate of flow (GPM) and the totalized flow (gallons). The flow
meters are selected to exceed the maximum flow of your system while providing a wide
working range. The digital face plate is battery operated and intrinsically safe. The
mechanical components of the meter is the turbine styled rotor which spins around a
shaft that is axial to the flow of water.

The standard nutating disc meters have a totalizing function only. They operate upon
the positive-displacement principle, where the flow of water through the meter moves a
disc which in turn rotates a magnet. Every magnet rotation corresponds to a fixed
volume of fluid which is then added to the summed total of flow.

Feed and Discharge Pumps

Any transfer pumps included in the air stripper order have been selected by our
engineering staff to meet all known flow and pressure requirements. The standard
pumps are typically stainless steel centrifugal-type with motor options of EXP or
TEFC. The standard pumps are not self-priming; they must be primed before
starting by filling either the discharge port or the priming port with clean water until
the entire pump chamber is full. The pipe/hose leading into the pump should also be
full of water, too. Install throttle valves on the discharge lines for adjusting water
flowrate. The valve should be throttled back until the motor draws the nameplate
current rating. Warning: If the pump is running wide open and it is not pumping
against the required head, the pump will cavitate and adversely affect pump
performance and pump life.

Centrifugal transfer pumps used by QED typically must be throttled back if they are
not pumping against the required head. Before initial system startup, double check
the pump rotation. A pump shaft rotating in the wrong direction could spin off the
pump impeller and cause serious damage to the pump. Pumps operating in the wrong
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rotation will show poor performance. Systems using pumps should have the flow rates
tuned so that the discharge is keeping up with the feed pump.

High Water Level Alarm Switch

The high water level alarm switch is one of the two alarm interlocks that must be
properly connected by a licensed electrician prior to the system's initial start-up.
Please see the Special Cautions at the beginning of the Operating Instructions section
for more information. The purpose of the high water level alarm switch is to prevent
water from flooding the blower by shutting off the incoming contaminated water once
it has reached a designated level. The high water level switch will send an alarm
signal when it is approximately 3% inches above the coupling its cord emerges from.

Line Sampling Ports

The line sampling ports provide a quick and easy means to take a water sample of
both incoming contaminated water and outgoing clean water. The sampling ports are
the ball valves located on both of the inlet and outlet piping. When starting the unit for
the first time double check that the valves on the sample ports are closed.

When taking a water sample, open the valve and let the water flow for at least 1
minute prior to taking the sample. This purges the sample port of any stagnant water.
When purging the sample port on the contaminated water line, make the
contaminated water is collected in some sort of storage container and then properly
dispose of the water after sampling.

Low Air Pressure Alarm Switch

The low air pressure alarm switch is one of the two alarm interlocks that must be
properly connected by a licensed electrician prior to the system's initial start up.
Please see the Special Cautions at the beginning of Operating Instructions section for
more information. The low air pressure alarm switch monitors the blower for
continuous water treatment.

Should the blower fail, the low air pressure switch should be wired to shut off all
incoming water. It, like the air pressure gauge, is connected to the system via an air
hose which is attached to a pressure port on the sump tank. The air hose is
connected to the "high" pressure port on the switch. The "low" pressure port is open
to the atmosphere. Periodically inspect and remove any water which may have
accumulated in the tubing. The presence of water can affect proper switch operation.

Test the switch, at initial start up, by removing the air hose from the pressure port on
the sump tank once the system is in full operation. This should set the system into an
alarm condition and shut off the incoming contaminated water.

Main Disconnect Switch

The main disconnect switch removes power from the EZ-Tray™ low profile air stripper.
A disconnect is required by the National Electric Code (NEC) and must be installed.
Some control panels, not supplied by QED, contain an internal disconnect or circuit
breaker to remove power. Disconnects supplied by QED are external to the control
panel, providing flexibility in situations where a site already contains a disconnect for
the air stripped system. A qualified, licensed electrician should perform any and all
electrical connections.

Intermittent Operation
Some systems are ordered with the intermittent operation option. EZ-Tray™ low profile
air stripper systems can be designed to run intermittently when continuous blower
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operation is a concern. When the feed water is flowing into the system, the blower will
be in operation and the outlet pump (if provided) will maintain proper sump tank
levels. When the feed water is shut down, the blower will run for an additional period
of time to treat the water that had previously entered the air stripper before shutting
down. When the feed water is restored, the blower will start up to treat the new
incoming water. The benefits of intermittent operation are lower operating costs,
better control of noise, and longer motor life.

Water Temperature Gauge

The temperature gauges can be installed on both the inlet and outlet piping. The
water temperature represents an important factor when estimating the system's
performance since it directly effects removal efficiency. Temperature gauges provided
by QED typically have read outs of 0-140 degrees F.

Water Pressure Gauge

Water pressure gauges can be installed on both the inlet and outlet water lines. The
gauges can be used to determine the water pressures entering and exiting the system.
Excessively high readings could signal that something in your system is plugged.
Large fluctuations in the pressure readings could be a sign that the water flow rate is

varying.
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EQUIPMENT SET UP

Special Cautions!

Use a Licensed, Qualified Electrician for Any and All Electrical/Wiring
Work, and Always Use Proper Work Safety Practices!

Follow All Applicable Codes

The plumbing and electrical installations must be performed by qualified
personnel. All installations must be done in accordance with local, state and
national codes.

Install Adequate Supports on Piping and Ductwork

The external process piping that will connect into and from the QED equipment
should be properly supported to minimize stresses and vibration from non-QED
equipment. The QED equipment is not designed to support the process water
and air lines without proper structural support.

Do Not Run Free Product, Oil or Grease Through the Air Stripper

Free product will contaminate the unit by coating the sidewalls with a film of
free-product. Air strippers are not designed to treat free product, oil, grease, or
any other type of immiscible phase.

Equipment Setup Steps Depending upon how the system was ordered, some of the
following instructions may not apply.

Setup Step 1. Secure/Mount the Equipment
For shipping purposes, the EZ-Tray™ unit may come either already skid-

mounted or the equipment shipped loose. If shipped loose, locate the
equipment as required and firmly secure to the floor, base, etc.

Setup Step 2. Install the Blower Piping

If the blower is not already pre-piped on a QED skid, install the blower piping to
connect the blower outlet to the air inlet nozzle on the air stripper sump. Refer
to Figure 3 for an example of a blower piping configuration.

Setup Step 3. Level the EZ-Tray™ Unit
Level the EZ-Tray™ unit. This is a critical step in the proper assembly of the
equipment. The aeration trays must be as close to level as possible.

Setup Step 4. Install Discharge Piping, either gravity-discharge or pump-
discharge.

Install the Gravity Discharge Pipe (For Gravity Discharge Units Only)

Refer to the outlet piping drawing in Figure 4 to assemble the piping kit and
vacuum breaker. Customers providing their own gravity discharge piping must
ensure that proper water sump levels are maintained during operation.

It is essential that the piping be mounted vertically and that it be properly
supported. Install outlet piping from the pump's discharge port. Use proper
pipe sealant, PVC cement, and proper plumbing techniques as necessary.



Caution: The vertical height of the piping should not be changed from
that provided in the kit unless air stripper conditions have changed
dramatically from the originally-specified flows. The piping kit includes
flexible couplings to allow easy vertical height adjustment, should it be
necessary.

Install the Pump Discharge Pipe (For Pump Discharge Units Only)

For a unit with a discharge pump that has not come mounted to a QED skid,
install the water line from the air stripper sump to the pump inlet. If customer
has purchased a QED pump kit, the components will be found in a separate
box. Install outlet piping from the pump's discharge port. Use proper pipe
sealant, PVC cement, and proper plumbing techniques as necessary.

Prime the pump. Allow the inlet line and pump chamber to fill completely.

Setup Step 5. Install the Sump Drain Valve and the Sight Tube (if not
already installed at the factory)

Setup Step 6. Connect the Water Lines

Connect the process water lines to the inlet and discharge piping. Firmly
support the process water lines to prevent excessive stress on the piping.
The piping is not designed to support the weight of the customer’s process
water lines.

Use proper pipe sealant, PVC cement, and proper plumbing techniques as
necessary.

Setup Step 7. Connect the Tubing Between Pressure Gauges, Pressure
Switch(es), and Air Stripper Sump

Connect the air line tubing from the hose barb located on the top of the sight
tube to the high pressure ports on both the air pressure gauge and the air
pressure switch(es). Keep the low pressure ports open to the atmosphere
(remove plugs or caps).

Setup Step 8. Install Air Discharge Stack

Install any necessary extension to the air stripper air discharge stack as
necessary. Caution: Any added extension should have an inner diameter
at least as large as the air stripper stack. Connect the stack extension to the
exhaust stack using a flexible rubber coupling or other suitable means.
Support the extension independently of the air stripper so that it can be easily
disconnected if the demister element must be removed for maintenance
purposes,

Setup Step 9. Wire the Electrical Components
Have a qualified, licensed electrician wire up the electrical components in
compliance with local, state, and national codes.

IMPORTANT! Make sure the safety interlocks are connected properly! To
avoid damage to the blower and flooding of the equipment with contaminated
feed water, install the high water level and low air pressure interlock switches.
If the water level in the sump tank rises beyond the maximum level water could
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flood the blower. This will destroy the blower and void the warranty. The high
water level interlock switch will shut off the feed water pump in an emergency
situation. The low air pressure interlock switch will shut off the feed water
pump in the event of a blower failure. This reduces the risk of having untreated

water passing through the air stripper.

If QED is supplying the control panel, refer to the appropriate wiring diagrams.

Setup Step 10. Install Optional Items
Refer to manufacturers’ installation instructions for all equipment and properly

support all equipment in an appropriate manner. This also applies to the
optional air stripper blower silencer which requires support to aveid
overstressing the air stripper blower housing.
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START UP

Please refer to Figures 1 and 2 at the end of this manual for a general drawing of an E-
Z Tray air stripper and its aeration tray. Upon completion of the equipment set-up
procedure (above), mechanical and electrical installation (including float switches, air
pressure switches, etc.), proceed as follows:

Startup Step 1. Turn Off Electrical Components Using the Site’s
Appropriate “Lock-Out” Procedure. Close Drain and Sample Valves.
Check that all electrical components associated with the unit are turned off,
and all drain and sample valves are closed.

Startup Step 2. IMPORTANT! Fill the Inlet Chambers with Clean Water.
Each downcomer (see Figures 1 and 2) must be sealed by having its end
immersed in the seal pot water of the tray below it. Remove the air stripper
front hatch and fill the seal pots to their proper levels (to the height of the weir).
Failure to do so may create a situation where not enough back pressure is
provided upon blower startup, causing the blower motor overload to trip.

Startup Step 3. IMPORTANT! Fill the Sump Tank with One Foot of Clean
Water.

On initial start-up, the sump tank must be filled with clean water to a height of
about one foot. The sump tank can be filled by taking off the front hatch and
filling the sump directly or by disconnecting the water inlet piping and using a
hose applied through the water inlet connection. The water level should be
seen in the sight tube.

Startup Step 4. Power May Now Be Supplied to the System.

Startup Step 5. IMPORTANT! Check the Blower Rotation (IMPORTANT for
proper air stripper operation)

Check the blower rotation by momentarily turning the Hand-Off-Auto (HOA)
Switch to the “Hand” position (“bumping” the motor). Verify that the fan turns
in the direction of the arrow on the blower casing. If rotation is incorrect 1)
have a licensed electrician correct the wiring per manufacturer’s instructions,
and 2) check and correct the rotation of the other motor(s) in the system.

(This is a common oversight and very often is the reason for inadequate
blower operation. If the blower is not providing the expected airflow or
backpressure, please double-check this step).

Startup Step 6. Connect a Clean Water Line to the Air Stripper Inlet.
Trial-run Air Stripper System Using Clean Feed Water at the Expected
Flowrate.

Start the QED Air Stripper System by closing the Blower Damper and Placing
the Appropriate HOA Switches in the “Auto” Position. Carefully open the
damper to achieve the desired tray pressure or air flowrate at the anticipated
water flowrate for the system.
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Startup Step 7. Monitor the Trial Run and Adjust the System Accordingly.
The following items should be monitored as water builds up on each tray:

1. Proper sump pressure. This may require 15-30 minutes for the water to
reach the proper depth on each tray. Once the blower has reached its
operational speed and water flow is steady, the blower can be throttled to
adjust airflow to optimal conditions, QED wet-tests every EZ-Tray unit for
proper sump pressures at the customer’s expected water flow rates for
“clean tray” and “fouled tray” conditions. The wet-test values are normally
printed on a label and affixed to the side of the air stripper. Adjustments
should be made first by referring to these wet-test pressure values. If no
values are given, refer to the table below. The values are estimates, and vary
depending upon the influent water flowrates. The table assumes there is no
additional pressure from equipment downstream of the air stack. If
downstream equipment adds backpressure, these values may not be

accurate.
# of Trays Typical Sump Operating Pressures,
(approximate’)
1 tray system 4-6" wc
2 tray system 8-12" we
3 tray system 12-18" we
4 tray system 16-24" wc
etc. etc.

IT IS RECOMMENDED THAT A BOOSTER BLOWER BE USED IF IT IS
EXPECTED THAT THE COMBINED PRESSURE LOSS OF THE QED AIR
STRIPPER AND ANY DOWNSTREAM EQUIPMENT EXCEEDS 40" WC.

Be careful when making damper adjustments—fouling of the system over time
will affect the air flow rate. A “fouled” system will have lower air flow at the
same sump pressure reading than a clean system. A severely fouled air stripper
will not produce the minimum air flow the system requires for proper
performance. The blower damper should therefore be adjusted to the proper
sump pressure after the trays have been properly cleaned. Refer to the
“Equipment Maintenance Instructions” for proper cleaning procedures.

2. Check for any leaks and correct.

Note: If the blower overload trips, the system will shut down. This overload
may indicate that the damper needs to be parially closed. Reset the overload
and try to start the system again.

Once Step 7 is successfully completed, turn HOA switches to “Off” and proceed
to Step 8.

Startup Step 8. Replace the Clean Water Feed Line with the Contaminated
Feed Line.

Install the inlet piping according to proper plumbing practices. Use proper pipe
sealant and PVC cement where necessary.

Startup Step 9. Initiate Full Operation.
Switch all air stripper system HOA switches to “Auto”.




PLEASE NOTE: The blower damper should now already be in its proper
position to provide the desired airflow for the system’s anticipated influent
water flowrate; however, the airflow through the air stripper upon initiating “full
operation” will be greater until water builds up on the trays. If this increased
airflow is a concern, it is advised to close the damper slightly to throttle the
airflow until the water has built up to it final height on each tray.

Startup Step 10. Inspect and Record Unit's Operation Data
Inspect the unit's operation at regular intervals and take pertinent instrument
readings. Record readings and performance data in an operations log book.

Startup Step 11. Set the Throttle Valve on Discharge Pump

Units with a discharge pump are supplied with a throttle valve. The valve
should be set so that the pump matches the influent flow rate without
cavitation and draws no more than the rated full load amps stamped on the
pump motor.
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SYSTEM SHUT DOWN PROCEDURE

Shut Down Step 1. Shut Water Off
Shut off the water feed to the system.

Shut Down Step 2. Wait 5 Minutes Before Blower Shutoff
Wait 5 minutes to allow the water in the aeration trays to be completely treated, then

shut off the blower.

Shut Down Step 3. Shut Power Off
Shut off power at the main disconnected switch if more than a temporary shut down is

anticipated.

Caution:

If proper shut down procedures are not followed contaminated water will drain
into the sump and contaminate the water that has collected in the sump. Allow
the blower to run the additional 5 minutes after the feed water is shut off.



EQUIPMENT MAINTENANCE INSTRUCTIONS

This information describes how to clean the QED EZ-Tray™ Air Stripper unit. Please
refer to the manufacturer’s instructions for maintenance on the non-air stripper
equipment.

Tray Fouling
With normal operation of the air stripper, the sump pressure will typically increase

over time. This typically indicates that the air stripper trays are becoming fouled. If
this occurs, shut down the system. Remove the door and visually inspect for signs of
fouling and clean the air stripper as outlined in the “Maintenance” section of this
manual. Occasionally inspect the pressure gauge tubing for water build up. Water
trapped in the air tubing could produce an erroneous reading. A pinch clamp is
provided on the tubing and should be closed when ne one is at the site in order to
prevent potential condensate accumulation. Ceondensation buildup will ruin the
pressure gauge.

Dealing with High Mineral Concentrations

Minerals, dissolved in high concentrations, tend to precipitate out of groundwater
during aeration processes. These minerals form insoluble deposits commonly referred
to as "fouling". Deposits from iron-rich or mineral-rich feed water can be reduced by
pre-treating it with sequestering agents or possibly other types of technologies. There
are a number of sequestering suppliers that should be able to offer recommendations
or suggestions. The recommended cleaning procedure is pressure washing. Follow
the instructions detailed below.

Cleaning the Air Stripper

Recommended cleaning equipment:
Pressure Washer with Washer Wand
2 GPM minimum flow at 900 PSI maximum. Equipment rental
companies can usually supply such a unit on a daily rental basis.

Clean Water Supply
Clean water supply with a capacity of at least 2 GPM at 20 PS]I,
connected to the pressure washer by means of an ordinary garden hose.

Cleaning the Unit. The QED air stripper is designed for easy cleaning. Trays
can either be removed for cleaning or left in the unit and cleaned. Another
option would be for the customer to purchase a spare set of trays which would
allow maintenance personnel to replace the fouled trays with clean trays and
reduce air stripper downtime and allow the maintenance personnel to clean the
trays at a more convenient time.

Cleaning Step 1. Turn Off Equipment, Perform Electrical “Lockout”
Procedure
Turn off the feed water supply and all associated electrical equipment.

Cleaning Step 2. Provide for Waste Disposal
Make provisions for disposing of the sludge and waste generated during
cleaning.
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Cleaning Step 3. Remove Front Cover(s). Either remove the trays
from the air stripper unit or leave them in for cleaning.

Cleaning Step 4. Turn On Water and Pressure Washer
Turn on the water supply to the pressure washer. Then, turn on the
pressure washer itself. Wear protective goggles while spraying.

Cleaning Step 5. Insert Wand into Air Stripper (This step is for
cleaning trays while they remain in the air stripper unit. If trays have
been removed for cleaning, skip step 5 and proceed to step 6.)

Insert the wand all the way into the door opening. Point the spray nozzle
up towards the bottom of the lowest tray.

Cleaning Step 6. Clean Bottom Side of Tray

Holding the wand tightly, pull the trigger to start the pressurized water
flow. Expect the wand to kick back as flow starts. Move the wand side
to side at a rate of about 1" per second. Be sure to cover the entire tray
bottom area. The tray holes must be cleaned of all deposits. Periodically
stop the cleaning operation and inspect the cleaned area. The area is
clean when there are no deposits around the aeration holes.

Cleaning Step 7. Clean Top Side of Tray

Move the wand to the top side of the tray. Continue spraying with the
nozzle pointed down onto the top surface of the tray. Also clean the
downcomer and sealpot areas. Remove all visible deposits from the tray
baffles and the walls of the unit. Inspect the cleaned area for deposits.

Cleaning Step 8. Repeat for all Trays
Repeat the procedure for all trays, working up to the top-most tray.

Cleaning Step 9. Spray the Ceiling and Walls of the Air Stripper. If
the air stripper is a mild-steel unit with coal tar epoxy coating, extra care
must be taken not to remove the epoxy with the high pressure water.
Cleaning the walls and ceiling are not necessarily required for proper air
stripper operation.,

Cleaning Step 10. Rinse

After the cleaning operation is finished, rinse the ceiling, trays, baffles,
and walls with the pressure sprayer. Work down from the top down to
the sump tank. Make sure the surfaces are clean and the holes are not
blocked by loosened debris.

Cleaning Step 11. Check the Demister Pad and Replace as Necessary
Inspect the demister pad and clean as needed.

Use the pressure sprayer to remove debris, deposits and gummy residues
sometimes found on the demister pad.

Demister pads that are excessively plugged should be replaced.




Cleaning Step 12. Inspect the Air Stripper

Visually inspect the air stripper box for the following:

1. Gasket integrity

2. a. If this is a mild steel unit, the internal and external epoxy-coatings
must be inspected for exposed areas. Scratches, chips, burns, etc.
will expose the mild steel to water, contaminants, and the elements,
creating potential for corrosion. These exposed areas must be
cleaned, dried, and re-epoxyed before commencing air stripper
operation. Contact QED for touchup epoxy.

b. If this is a steel unit, inspect the air stripper for any damage and
repair as necessary.

3. Aeration tray integrity. Inspect trays for structural damage, felt
gasket integrity, and acceptable silicone sealant in the sealpot area.
Check the downcomer of each tray for holes, rips, etc. Replace as
necessary. Contact QED for replacement items.

4. Inspect the internal piping (typically PVC piping} and replace as
necessary.

Cleaning Step 13. Follow Manufacturer’s Instructions for
Maintenance on Non-Air Stripper Equipment

HAAPP-SUP\SOURCES\Treatment\QandM\EZTRAYOM.DOC 18



TROUBLESHOOTING
Problem 1. Blower Won't Start or Run

No Power to Blower
Check that all switches are in "ON" or "AUTQ" position.

Position main disconnect switch to "ON" position. Turn control switches to
"ON" or "AUTO".

Blown Fuse

Check to see if fuses are okay. Check fuses in main disconnect switch and in
control panel.

If blown, replace with fuse of same size and rating.

Overload Relay Trips
Locate reset button on blower overload relay.

Rush reset button in. Reasons for tripping: incorrect line voltage, motor wired
incorrectly, inadequate ventilation, bearings are bad.

Tubing to Pressure Switch Plugged with Water or Debris
Remove tubing from pressure switch and blow into it towards tank.

Clean or replace tubing if plugged or kinked.
Blower Wheel Jammed Against Side of Housing
TURN OFF ALL power to the system. Try to spin wheel by hand. Wheel should
rotate freely. Call QED.
Problem 2. Outlet Pump Won't Shut Off
Suction or Discharge Piping for Pump is Clogged
Check water flow from discharge pipe. Piping should be clean inside. Look for
narrowing caused by scale or iron accumulation.

Remove piping, inspect and clean or replace as necessary.

Float Switch in Tank is Stuck in Down Position
Look into sump and check that all floats are floating on the water.

Clean all deposits from float. Replace float is necessary.

Normal Operation - Water Level in Sump is Okay
Pump will stop when water level reaches pre-determined height in tank.

Allow water level to decrease until pump turns off.

Let water level reach pre-determined lower level, which will cause outlet pump
to turn off.



Problem 3. Outlet Pump Won't Start or Run

No Power to Pump
Check that all switches are in "ON" or "TAUTO" position.

Position main disconnect switch to "ON" position. Turn control switches to
"ON" or "AUTO".

Blown fuse

Check to see if fuses are okay. Check fuses in main disconnect switch and in
control panel.

If blown, replace with fuse of same size and rating.

Overload Relay Trips

Locate reset button on pump overload relay.

Push reset button in. Reasons for tripping: incorrect line voltage, motor wires
incorrectly, inadequate ventilation, bearings are bad.

Normal Operation - Water Level in Sump is Okay
Pump will start when water level reaches pre-determined height in tank.

Allow water level to increase until pump turns on. be sure pump switch is in
"Auto” position.

Let water level reach pre-determined upper level, which will cause outlet pump
to turn on.

Level Switch in Tank is Wired Incorrectly in Control Panel
Check wiring circuit against diagram. See that all connections are tight and no
short circuits exist because of worn insulation, crossed wires, etc,

Rewire any incorrect circuits. Tighten connections, replace defective wires.

Impeller, Seal or Bearing Damaged
TURN OFF POWER. Try to turn impeller by hand.

If impeller won't turn, remove housing and locate source of binding.
Problem 4. Low Air Pressure in Stripper Tank

Blower Damper Closed
Visually check position of damper on inlet of blower.

Open damper to get proper reading on pressure gauge. Firmly tighten screws.

Motor Rotation Backwards
Watch rotation of blower wheel at slow speed.
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Reconnect for proper rotation as per motor diagram.,

Gravity Discharge Trap Installed Incorrectly
Tray should be positioned vertically.

[nstall discharge trap per outlet plumbing drawings provided in Figure 4.

Inlet Chamber (Sealpot) in each Tray is Not Full of Water
Slide tray aside and look at water level in chamber.

Remove front cover. Fill up inlet chambers with a hose. Or, follow inlet
chambers fill up procedures above in Initial Start Up.

Front Cover not in Place
Front cover must be secured during operation.

Tubing to Pressure Gauge Plugged with Water or Debris
Remove tubing from pressure gauge and blow into it towards tank.

Clean or replace tubing if plugged or kinked.

Debris Blocking Blower Intake
Look at blower intake. Remove any accumulated debris.

Normal Operation for Automatic Unit
When inlet pump starts, blowers will start, air pressure will rise to operational
level.

No action necessary.
Problem 5. High Pressure in Stripper

Air Exhaust Piping is Restricted
Check vent piping for obstructions. Check that vent pipe diameter does not
decrease.

Vent piping diameter must be the same as the outlet vent diameter on the
cover.

Air Holes in Bottom of Trays are Plugged
Remove inspection and cleanout caps and visually inspect holes.

For iron fouling, clean out unit with a 1000 PSI pressure washer. For scaling,
scrape or bang scale from all surfaces, then use a pressure washer to open
holes. Consider using sequestering agent or other technology to reduce scaling.

Demister Pad is Plugged
Inspect the bottom of the demister pad in the cover. Clean and/or replace as

necessary.

Problem 6. Water Won't Flow into Unit



Inlet/Well Pump Functioning Properly
Allow water level to rise in well pump, which will turn on inlet pump to system.

No action necessary.
Tank Air Pressure is Low. System is in Alarm Condition
Read tank air pressure from pressure gauge. System should be in alarm

condition if pressure is below about 2 inches w.c.

Check that blower is operating properly. Check that all rubber caps are in
place on end of trays.

Inlet Piping is Plugged
Remove inlet piping and inspect for debris and buildup.

Clean or replace clogged parts.
Problem 7. Iron Fouling is a Problem
Iron Precipitates Out of Water When Treated with an Air Stripper Causing
Iron Build Up in Unit
Remove the front door(s) and inspect inside of tray for buildup/fouling.

Clean out unit with 1000 PSI pressure washer on routine basis.

Pretreat incoming water using sequestering agents or other appropriate
technology.
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QED TREATMENT EQUIPMENT WARRANTY

QED Environmental Systems Inc. (QED) warrants to the original purchaser of its products that, subject to the
limitations and conditions provided below, the products, materials and/or workmanship shall reasonably conform to
descriptions of the products and shall be free of defects in materials and workmanship. Any failure of the products
to conform to this warranty will be remedied by QED in the manner provided herein,

QED warrants the equipment components of its manufacture for a period of one (1) year from date of delivery. Our
sole obligation during this warranty will be to repair or replace (at our option) the defective components. We are
not responsible for consequential damages. Labor costs are not included.

Purchaser's exclusive remedy for breach of said warranty shall be as follows: if, and only if, QED is notified in
writing within the applicable warranty period of the existence of any such defects in the said products, and QED
upon examination of any such defects, shall find the same to be within the term of and covered by the warranty
running from QED to Purchaser, QED will, at its option, as soon as reasonably possible, replace or repair any such
product, without charge to Purchaser. If QED for any reason, cannot repair a product covered hereby within four
(4) weeks after receipt of the original Purchaser's notification of a warranty claim, then QED's sole responsibility
shall be, at its option, either to replace the defective product with a comparable new unit at no charge to the
Purchaser, or to refund the full purchase price. In no event shall such allegedly defective products be returned to
QED without its consent, and QED's obligations of repair, replacement or refund are conditioned upon the
Purchaser's return of the defective product to QED.

IN NO EVENT SHALL QED ENVIRONMENTAL SYSTEMS INC. BE LIABLE FOR CONSEQUENTIAL
OR INCIDENTAL DAMAGES FOR BREACH OF SAID WARRANTY.

The foregoing warranty does not apply to major subassemblies and other equipment, accessories, and other parts
manufactured by others, and such other parts, accessories, and equipment are subject only to the warranties supplied
by their respective manufacturers. In the event of failure of any such product or accessory, QED will give
assistance to Purchaser in obtaining from the respective manufacturer whatever adjustment is reasonable in light of
the manufacturer's own warranty.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED
OR STATUTORY (INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANT
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE), WHICH OTHER WARRANTILES ARE
EXPRESSLY EXCLUDED HEREBY, and of any other obligations or liabilities on the part of QED, and QED
neither assumes nor authorizes any person to assume for it any other obligation or liability in connection with said
products, materials and/or workmanship.

It is understood and agreed that QED shall in no event be liable for incidental or consequential damages resulting
from its breach of any of the terms of this agreement, nor for special damages, nor for improper selection of any
product described or referred to for a particular application.

This warranty will be void in the event of unauthorized disassembly of component assemblies. Defects in any
equipment that result from abuse, operation in any manner outside the recommended procedures, use and
applications other than for intended use, or exposure to chemical or physical environment beyond the designated
limits of materials and construction will also void this warranty.
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The equipment is warranted to perform as specified under the conditions specified here and within the air stripper
model or QED will make the necessary changes at no cost to the owner. Some restrictions apply. Requirements for
warranty consideration include, (but are not limited to):

Current operating conditions do not differ from the previously-modeled conditions.

The system should be cleaned regularly to maintain system performance.

The equipment is installed, operated and maintained according to QED's instruction or non-QED
manufactured subassembly manufacturer’s instructions.

4. Air stripper influent air is not “dirty” (does not contain VOC'’s, etc.).

5. No surfactants, oils, greases, or other immiscible phases are present in the water.

6. Each influent contaminant does not exceed 25% of its maximum solubility under modeled conditions.

L 1Y —

QED shall be released from all obligations under all warranties if any product covered hereby is repaired or
modified by persons other than QED's service personnel unless such repair by others is made with the consent of
QED. If any product covered hereby is actually defective within the terms of this warranty, Purchaser must contact
QED for determination of warranty coverage, If the return of a component is determined to be necessary, QED will
authorize the return of the component, at owner's expense. [f the product proves not to be defective within the terms
of this warranty, then all costs and expenses in connection with the processing of the Purchaser's claim and all costs
for repair, parts and labor as authorized by owner hereunder shall be borne by the Purchaser.

In the event of air stripper performance issues, QED may require customer to conduct a variety of troubleshooting
steps. These include, but are not limited to, modifying operational parameters, cleaning air stripper system,
modifying (temporarily or permanently) process piping, and obtaining reasonable and necessary influent/effluent
samples. These steps are the responsibility of the customer and will be conducted by customer prior to
consideration by QED for a site visit. These steps and the associated costs incurred are the responsibility of the
customer, regardless of future action, Should customer request a site visit by QED or accept a site visit offer by a
QED-trained technician, the visit and associated costs: a) will be the responsibility of the customer at $500/day, plus
travel, lodging, and meals, if the visit finds improper sampling, process piping installation, or equipment operation
inconsistent with QED’s Operation and Maintenance Manual; or b) will be the responsibility of QED if the visit
finds QED responsible for the performance issue(s) raised.

The original Purchaser's sole responsibility in the instance of a warranty claim shall be to notify QED of the defect,
malfunction, or other manner in which the terms of this warranty are believed to be violated. You may secure
performance of obligations hereunder by contacting the Customer Service Department of QED and:

1. Identify the product or system involved by job number or QED order number.

2. Specifying where, when, and from whom the product was purchased.

3. Describing the nature of the defect or malfunction covered by this warranty.

4, [f applicable, send the malfunctioning component, after receiving a Return Authorization Code (RAC)
Number by the QED Service Department, to:

QED Environmental Systems Inc.
6241 Jackson Road
Ann Arbor, Ml 48103
Attn: R.A.C. No. (Return Authorization Code Number provided by QED Service Dept.)
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TYPICAL TRAY ASSEMBLY

FIGURE 2.

HOLDDOWN

SEALPOT

z / DOWNCOMER

ITEM QTY DESCRIPTION REMARKS
URLESS OTHERWSE CRARH BY |[DATE
SPECHED. DIMENTONS. MEB 01/20/9? Q E D
ARE W WOHES AND o e | ) iy 5
NCLE PLATING FORED BY A ENVIROMMENTAL SYSTEMS INC.
REMOVE ALL EfeRs 5155 JACKSON ROAD. ANN ARBOR. ML
TOLERANCES APPROVID BY |DATE TTLE
’.n»ﬂ.mnmr i me
e 00 WAL TYP. TRAY ASSEMBLY
AS SPECFED ATERAL
2K 24.% AR STRIPPER oG e TRAY i"“A
HEXT assy | UsD o | reess scaE [seer 1 o 1




Figure 3.

Typical blower piping kit assembly for E-Z Tray Air Strippers
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Figure 4. Typical Gravity Discharge Piping, General Assembly
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'800-624-2026

www.qedenv.

com

Environmental Systems

A TESTAmEHEE Zompany

AT - S,

Sliding Tray, High-Efficiency
Air Strippers for VOC Removal
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Exclusive Online Performance

Modeler has been developed
to assist you in selecting the

E-Z Tray®

most _effectlve alr st

Model 6.4

Air Stripper Specifications

Model
No,
4.4
46
6.4
6.6
B4
8.6
12.4
126
16.4
16.6
24.4
24.6
48.4
48.6
95.4
96.6

Standard construction s 304 S5, other zlioys upon request.

Maximum

Flow Range

1-50 gpm {4-185 Lpm)
1-50 gpm {4-189 Lpm)
1-65 gpm (4-246 Lpm)
1:65 gpm (4-246 L .pm)

1-75-gpm-{4-284-Lpm) -

1-75 gpm (4-284 Lpm)
1-120 gpm (4-454 Lpm)
1-120 gpm (4454 Lpm)
1-150 zpm {4-566 Lpm)
1-150 gpm {4-565 Lpm]
1-250 gpm (4-946 Lpm)
1-250 gpm (4-945 Lpm)
1-5C0 gprm (1,893 Lpm)
1-500 gpm (1,893 Lpm)

1-1,0C0 gpm {3,785 Lpm)
1-:1,000:gpm:(3.785.Lpm)

E-Z Tray®
Model 16.4

Dry
Weight
630 Ibs. (286 kg
780 Ibs. (354 kg)
790 Ibs. {358 kg}
878 |bs. (443 kel
855-1bs-{433 keg}
1,182 |bs. (536 kg)
1,165 Ibs. (528 kg)
1,442 Ibs. (654 kg)
1,625 lbs. (737 kg
2,011 Ibs. (812 k)
2,100 |bs. (953 kg}
2,599 Ibs. (1,179 kg)
5,000 |bs. (2,258 kg)
5,500 |bs. (2,495 kg
11,000 Ibs. {4,390 kg)
11,500 Ibs. {5.216 kg

Bping

,.,‘M L

i

Operating

Weight

985 Ibs.
1,219'Ibs.

1,285 Ibs

1,591 Ibs.
1;580-Ibs-
1,956 Ibs.
2,105 Ibs.
2,606 lbs.
2,870 Ibs.
3,553 Ibs.
3,980 lbs.
4,926 Ibs.
12,500 Ibs.
13,000 Ibs.
23,000 lbs.
30.0C0 Ibs.

*Allow additional space for accesscry componen:s. (blower, piping, stc.)

(447 kg)
{553 kg)
(583 kg)
(722 kg)
T2 kg ——-
(887 kg)
{955 kg)
11,182 kg}
(1,302 kg)
{1.612 kg)
(1,805 kg)
2,234 kg)
[5.670 kgl
(5,897 kg)
(11,340 ka)
{13,608 kg)

E-Z Tray®
Model 24.

Shell Dimension
(LxWxH)
29x 27 x 82 in.
29 x 27 x 102.in.
37%x27%x82in.
37 x 27 x 102 in,

49 527 % 82-In~

49 x 27 x 102 in.
73x 27 x 82 in.
73x27x102 0n.

40 % 52 x 84 in. 11

49 x 52 x 104 n.
73x 52 % 84 in.
73 %52 x 104 in.
S8 x 71 x Bdin.
98 x 71 x 104.in,
142 x 98 x 84 in.
142 % 98 x 104 in.

4

{74 x 69 x 208 cm)
{74 x 69.% 259 cm)
(94 x 69 x 208 cm)
{94 x 69 x 259 tm)

{1-24-%-63-x-208-em}— —

(124 x 6% x 259 crml
(185 x 69 x 208 cm}
(185 x 6% x 259 crm|
24 x132 %213 cm)
(124 x 132 x 264 cm)
(185 %132 x 213 cm)
(185 % 132 » 264 cm)
(249 x 180 x 213 cm)
(249 x 180 » 264 cm)
1361 x 243 ¢ 213 cm)
(361 x 245 x 264 cm)

Trays

Per Tier

4% 29 Ibs

6% 29 |bs.
4 x 40 |bs.
6 % 40 Ibs.
4-4-50-1bs:
6 x 50 Ibs.
4 % 60 Ibs,
6 x 60 lbs.
8 x 50 |bs.

12 % 50 lbs

48 x 60 Ibs

{4 x 13 kg
Bx13 kg)
4 x 18 kg}

(6 % 18 kg)
{4-%-23-kg)—
(6 %23 kel

(4 x 447 kg)
(6 x 447 kgl
8% 23 kgl

12 % 23 kg

8 x 60 Ibs.
12:x 60 lbs.
16 x 60 Ibs.
24 % 60 Ibs,
32 x 60 Ibs,

8 x 27 kg)

12 x 27 kg)
116 x 27 ka)
(24 % 27 kg)
32 x 27 ka)

(48 %27 kg)


http:4-x-50-Ibs.(4-.-2.J.kg

Easier tray cleaning and
superior technical support
make E-Z Tray” air strippers
a smart choice!

The E-Z Tray® Air Stripper (U.S. Patent Number
5,518,668) is a sliding tray, stainless steel air stripper
used to remove volatile organic compounds (VOC)
from contaminated groundwater and waste streams.
The exclusive design of the E-Z Tray stripper results in
very high removal efficiencies in an easier to maintain
process unit.

Any air stripping process subject to fouling conditions
has to contend with periodic cleaning in order to
retain treatment efficiencies and capacity. Tower air
strip pers can become maintenance headaches when
the tower packing becomes clogged and cemented
together with bio-fouling or precipitants. When the
perforated trays in stacking tray air strippers become
fouled they require major disassembly, cranes or
hoists, and lots of room.

Unlike these traditional types of air strippers, QED's
E-Z Tray air strippers use removable, lightweight,
front slide-out trays. This unigue feature provides
many advantages, including one perscn cleaning and
less building space.

manufacturing, refining, chemical processing and

E-Z Tray air strippers are available in configurations other industries. They can act as a pre-treatment stage
with 4 or 6 trays, with maximum flow rates from for other process elements, such as large aerobic
1-25 gpm (4-100 Lpm) all the way up to 1,000 gpm biotreatment units, removing VOCs at much lower
(3,784 Lpm). airflow rates to reduce the costs of off-gas treatment.
NEW - High Capacity Process Air Strippers All of this combined with the easier maintenance and
These air strippers are engineered to serve in larger, smaller footprint of QED's sliding tray air strippers,
process-type projects involving multiple treatment has led E-Z Tray to become the preferred choice for
stages, where they are an effective component of major remediation and process stream projects in the

large-scale water or wastewater processes in U.S. and abroad.
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e %”““’%,J Iry it for yourself today! Use our exclusive
. online stripper modeler at

www.gedenv.com/model/model.html

to spec the exact size and configuration for
your project. Then talk to a QED applications
specialist toll-free at (800) 624-2026
for fast, free system des:gﬂ ass;stance and

E-Z Tray®
Model 96.6

Active Nominal Additional Space
Area Air Flow for Tray Removal*
23 1H0.26mY 210 cfm (5.95 m*/min 27 in. 169 em)
2.8t 026 md 210 cfm (5.95 m*/min) 27 in. (69 cm)
3.8ft20.35mY 320 cfm (9.06 m*/min} 35 in, (89 cm)
3.8 f£7(0.35mY 320 cim (9.06 m*/min) 35 in. (8% cm)
—5:0-f2-(0-52-m’ 420-cIm-(11-89-m*/min) AN e cm——
5.5 ft.2 (0.2 mY 420 cim (11.89 m*/min) 47 in. (119 cm)
83 ft.*(0.32mY 500 cfm (15.99 m*/min) 71 in, (180 cm;
8.8 ft2 10.82m) 600 cfm (16.92 m/min) 71 in. (180 cm)
11.1 f£.2{1.03 m" B50 cfm (24.07 m'/mm) 47 in. 1119 em)
11.1 f£241.03mY 850 ¢im (24.07 m*/min) 47 in. {119 cm)
1752 153 m) 1,3C0 cfm (36.81 m’/min) 72 in, 1183 cm}
17.5 2163 mY 1,300 cifm (36:81 m*/min) 72 1n. 1183 cm)
27 ft.2 {2.51 mYy 2,600 cfm (73.52 m*/min) 72 in. 11823 cm)
27 .2 2.51 m) 2,600 cfm (73.62 m*/min) 72 in, {183 cm)
54 ft.* (5.02 m 5,2C0 cim (147.25 m*/min) 2% 72N 12« 183 zm)®

54 .2 (5.02 m" 5,200 cim (147.25 m#/min) 2% 72in.12 x 183 cm)*

_ flmenmes even under foulmg COﬂdItIOﬂS and :
LIS ea5|er t0. mspect and maintain :
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QED Quality Control,
Manufacturing Standards
and Customer Service

A T

— i

Experienced site owners, including major oil
companies, are increasingly choosing E-Z Tray®
air strippers from QED due to their unique
features and solid technical support, including:

o Lower long-term O&M costs due to easier
tray maintenance than tower-type or
stacking tray air strippers.

s Lightweight, siide-out trays don't

require hoists, regardiess of the size of ; g
i i Visit gedenv.com/air-strippers to view and use the exclusive Online
il Sdippok Performance Modeler, which allows you to model your process conditions and

* E-Z Tray air Strippers need less blllldll'lg select the most efficient air stripping package for your VOC removal project.
space, which can lower bu"dmg costs. You can also view case studies where E-Z Tray air strippers were the top

» QED's staff and resources are #1 in air  Choice In successful projects.
stripper technical and service support,
including for unusual applications.
¢ Online Performance Modeler tool
available 24/7 to help you select the
proper air stripper.
* QED quote & delivery times are quick
and dependable.

The World Leader in Air-Powered Remediation

For Remediation, Landfills and Groundwater Sampling

QED

_____Environmental Systems e % e g o I Ueethinnys &

A TESTAmeﬁCG Compeny
6085 Jackson Road 1565 Alvarado Street
Ann Arbor, Ml 48106-3726 San Leandro, CA 84577
USA USA
800-624-2026 800-624-2026
T: 734-995-2547 T: 510-346-0400
F: 7349951170 F: 510-346-0414
info@gedenv.com info@gedenv.com
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QED SAMPLE ENGINEERING SPECIFICATION

ENGINEERING DATA SHEET 1
AIR STRIPPER (STACKABLE TRAY)

GENERAL PRCDUCT DATA

Mode! Max Dry Oper Shell Active Nom ‘Required
No. Flow Weight Weight  Dimension Trays area airfflow  Clearance
(GPM) (Ibs) (Ibs) ("DIAXH) (noxlbs) (sgft) (cfm) {inches)
24P 1-25 103 483 27 x 83 4x16 28 140 4 x <27
2.6P 1-25 135 531 27 x103 B8 x18 26 140 4 x <27
4 4P 1-40 155 1,004 37 x 83 4x24 58 280 4 x <37
4.6F 1-40 203 1.134 SR Ex24 0.8 280 4 x <37
*Required clearances (back/sides by front, installed on standard skid)
INSTALLATION DATA
Model Water Water Blower Exhaust Sump #Exhaust “Max back
No. Inlet Outlet + Inlet Outlet drain Stack size  pressure
(* FNPT) (" FNPT) (" FNPT) (“ O.D. pipe) (“FNPT) (inches) ("H20)
24P 1 w/o pump 2 wio pump 2 4.5 1 4 25
1 wipump 1 wipump
2.6P 1 w/o pump 2 wio pump 2 4.5 1 4 17
1 w/pump 1 wipump
44P 1 wlo pump 3 wlo pump 4 625 1 6 25
1 wipump 2 w/pump
46P 1 wiopump 3 wio pump 4 6.25 1 6 17
1 w/pump 2 wipump

+ Gravity drain if no pump is installed
# Minimum recommended nominal diameter of exhaust stack if added
* Maximum exhaust back-pressure allowed without auxiliary blower

SECTION 1100: AIR STRIPPER SPECIFICATIONS (STACKABLE TRAY)
REV 010122 Copyright 2001 QED




QED EZ-Tray Model 4.4 - Front View
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Copyright QED Environmental Systems, Inc., 2001



QED EZ-Tray Model 4.4 - Top View
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Regenerative Blowers

Samos

.SB 0050 -~ 1400 D/D2

Sames S8 0530 D

Description

Busch Samos SB regenerative blowers are designed for either
pressure or vacuum, They are available in single and two stage
models so they can operate over a wide range of flow and
differential pressure.

Low Maintenance and Environmentally Friendly

Samos low maintenance features include: rugged construction,
sealed-for-life bearings, a fan cooled motor and a non-contacting
impeller. They are oil-free, have a low power consumption, and
are quiet due to internal silencers. Samos blowers can be installed

in either a vertical or horizontal position.




Regenerative Blowers

Operating Principle

Single-stage version Two-stage version

1. Gas Inlet 3. Impeller 1. Gas inlet
2. Gas outlet 4, Silencer

impeller 2nd stage

(28]

Gas ocutlet

o

Silencer

3. Impeller 1st stage Side channel

o

- Operating Principle Applications

. Gases are drawn in through the blower inlet. As the impeller Pneumatic conveying
rotates, it transfers kinetic energy to the gases being pumped. Transport and lifting system
+As acresult, the gases move forward through a corkscrew

s'ﬁaped path and are compressed, then discharged through the
pressure side exhaust silencer. The impeller is mounted directly
on the motor shaft. Materials handling

Carton forming and packaging

Vacuum holddown

Soil remediation
e Trim removal
Wood routers

Printing industry applications




Regenerative Blowers

Technical Data Samos SB 0430 - 1400 D (single stage)

Bregayra " H 00 Fressure (psig)
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Flow (ACFM) ' Flow (SCEM)

Technical Data .
: i ) _ ire;, -, ‘Motor (60 Hz

Model SHg o “HpOT psig kW Hp

SR 0430 D ' 148
5B'0430 D
SB 0430 D
SB 0530 D
5B 0530.D

SB.0710 D'
580710 D
580710 D
58 1100 D
S8 1100 D
$81100 D
SB 1400 D
S8 1400.D

S8 1400 D




Dimensions Samos SB 0050 - 1400 D (single stage)

Model
58.0050 O

‘58.0200 B
SBO310D

SBO430 D

S8 0530D
S8 0710 D
SB 110D

58 1400 D

Model
SB 0530 D2

§ seoos0D -
SB.0140D [

]

10%16 . 2he. ™+
1% 1% s
10 1530s

1134 U3 12V Ve

S 1 5 18%hs. 2",

1436~ 153 s 176 - 28 i

1858 " 36

All dimensions n inches unless otherwise noted.

- _415! 18

o305

3_91’ 6.

(4l

2 '.43“

1 16
* 1431'1!

AL%s

63128 hs

12'%,
16%1s




Regenerative Blowers

Dimensions Samos SB 0080 - 1100 D2 (two stage)

isdel : . £ E 0 G N ; i N0 1 P g R
SB 0080 D2 - U RYE R ETCuts s} 12 Sphe' Az ' 3 A Bt Ve A2
RO 127/ 127212726 e At 5 A0 Y 3 s 6 1 %0s A2
S8 0200 D2 [RPERRSREDS LY, 1 200 B e A ATTs e .47 6s. €. 2 ) 6

SB0310D2 E . A8 Vg v gy i 16" 1'1_7{1:-\ 12%he e B2 7he LT 27/ AT hs

S8 1100 D2 j 125 1316 1476, 16 23 . NA 11775 5%ne " 32

Busch - all over the world in industry ISO 9001 Registered Company
Busch, Inc. 516 Viking Drive Virginia Beach, VA 23452 www.buschpump.com
Phone (757) 463-7800 FAX (757) 463-7407 1-800-USA-PUMP

Amsterdam Barcelona Birmingharm Basel ‘Brussels Dublin Goteborg Heisinki Istanbul Copenhagen Kuala Lumpur Milan Maulburg Melbourne Montreal Moscow

New York "New Plymouth Oslo Paris San Jose’ Sao Paulo Seoul Singapore Taipel Tokyo Vienna




APPENDIX E

VAPOR-PHASE CARBON SPECIFICATIONS AND VENDOR INFORMATION



VR SERIES FILTERS
MODEL VR-400

The VR-400 filter is a radial flow filter vessel designed to treat vapor streams
where pressure drop is a strong concern. With the radial design in certain
applications the user can obtain higher flow rates than could be obtained in
similar upflow filters. Some applications include:

e Soil Vapor Extraction Treatment
o Air Stripper Off Gas Treatment
» Odor Removal System

» Storage Tank Purge Vapor Treatment

» Industrial Process Treatment

Picture
Hol
Available

PRESSURE DROP GRAPH
(As Fifled 4410 GAC)
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VR-400 SPECIFICATIONS

Overall Height

3412

Vessel/Internal Piping
Materials

CS/ SCH 40 PVC

Polyamide Epoxy

(Ibs)

Diameter 30 Internal Coating Bl

Inlet / Outlet (FNPT) 6” External Coating Urethane Enamel
Drain / Vent (ENPT) OPT | Maximum Pressure / Temp 2PSIG/150°F
GAC Fill (Ibs) 400 | Cross Sectional Bed Area 8.8 FT*
Shipping / Operational Weight 1 55595 | Bed Depth/Volume 11.7 N /1425 FT°




APPENDIX F

BAG FILTER SPECIFICATIONS AND VENDOR INFORMATION



P.O. Box 214523
Auburn Hills, Ml 48321

Phone: 248.340.9005
Fax: 248.340.8002

§ Custom Service & Design, Inc. BuLLeTn: 07A4L01-1

CSD's nNew OEM BAG VESSEL
DESIGN IS SETTING NEW
STANDARDS IN THE FILTRATION
INDUSTRY. UTILIZING STANDARD
BAG sizes (P1S & P2S) anD
MAINTAINING 150 PSI| RATING.
THIS UNIQUE STATE-OF-THE-ART
VESSEL IS THE MOST
COMPETITIVELY PRICED VESSEL
ON THE MARKET.

STANDARD FEATURES: OPTIONS:

. CARBON STEEL . ADDITONAL INLET / QuTLET Sizes
v T304 STANLESS STEEL R INET/OUTLET LocaTion

B STANLESS STEEL RESTRAINER BASKETS . Frangep, Victouc, Sanmary CONNECTIONS

. 150 PSI @ 300F . ManuaL / AutomaTic DUPLEXING

. 4 Luc Lio HoLooown . ResTRAINER BASKET PErFORATION / MESH Sizes
. Gauge, VENT, DraiNn PorTs . O RinG / Seal MATERIAL

. 2" NPT ConNECTIONS . Bac Holo Down AssemBLY

. Sice Inet/ Botrom OutLeT . SPECIALTY VESSELS

. Buna / EPDM SeaLs

. TriPOD LEGS (ADJUSTABLE)
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S— 2|2 | I—!L" "—SIDE TOP
[ A AL
— 0 RigAY
FRONT SIDE
\ J
VESSEL SIZE A B G
15 2" NPT 20-3/4 4-7118 8-7/8
30 2" NPT 33-3/4 4-7116 8-716
BuiLoing A CSD ParT NumBeR
007A1304L020N1BC
# oF )
ELEMENTS VESSEL StyLe
— BASKET DesigN INLET/ SEALS
Type VESSEL LENGTH ConNECTION QurLeT LocaTion CONSTRUGTION
[‘“"" Size e
' 0 07 01 30 4L | 020 N ! B C
!
1
1: N | . Sioe v/ ; CARBON
! RecuLAar 07 1 30 4 Luc ‘ 2 i NPT Bortom Our Buna P
Distributed By:

PHone: 248.340.9005

Fax:

248

.340.9002

Custom Service & Design, Inc.




P.O. Box 214923
Auburn Hills, Ml 48321

Ph.: 248.340.9005
Fax: 248.340.9002
www.cusicmserviceanddesign.com

Bulletin; DPB07-1

D

Custom Service & Design, Inc.

High Capacity Filter Bags
Pressure Drop Data

The graph shows pressure drop through clean filter bag media of various micron ratings.
The curves do not consider pessure drop through the filter housing.

0.8

PRESSURE DROP

PER SQ. FT. OF

FILTER MEDIA 0.6
04
0.2

10 20 40 60 80 100 120
FLOW RATE GPM OF WATER (TCPS @ 77 F)

Viscosity Correction

If viscosity is higher than one, muliiply the corrected
pressure drop as obtained above by the appropriate
viscosity correction factor.

Bag Size Correction

To obtain pressure drop correction for a
specific bag size, divide the pressure drop
obtained from the graph by the square foot
area of the bag

Surfac
e Area | Surface Area (Sq. Viscosity
Bag Size (Sq. Ft.) (CPS) Correction Factor
P3S/P3P/X1 0.5 0.5 50 4.5
P4S/P4P/X2 1 1 100 8.3
P1S/P1P 2 2 200 16.6
P2S/P2P 4 4 400 277
800 50
= i 1000 e e
1500 77.2
2000 113.6
4000 161
asita 6000 250
— 8000 325
10000 430

Your warld


http:www.cusIQmserviceanddeslon.com

SD Custom Service & Design, Inc.

P.O.Box 214923
AUBURN HILLS, M] 48321

PHONE 248.340.9005
Fax:  248.340.9002
www.customserviceanddesign.com

CONVERSION TABLE
BULLETIN: CTO01-06

Mesh Micron Inches
4 5205 0.2030
8 2487 0.0970

L 10 1923 0.0750
14 1307 0.0510
18 1000 0.0394
20 840 0.0331
25 710 0.0280
30 590 0.0232
35 500 0.0197
40 420 0.0165
45 350 0.0138
50 297 0.0117
60 250 0.0098
70 210 0.0083
80 177 0.0070
100 149 0.0059
120 125 0.0049
140 105 0.0041
170 88 0.0035
200 74 0.0029
230 62 0.0024
270 53 0.0021
325 44 0.0017
400 37 0.0015
550 25 0.0009
800 15 0.0006

1250 10 0.0004

--- 5 0.0002



http:www.customserviceanddesign.com

APPENDIX G

ARSENIC REDUCTION SYSTEM SPECIFICATIONS AND VENDOR INFORMATION



SMALL WATER SYSTEM SOLUTIONS
APU & MODULAR SYSTEM APPLICATIONS

Adsorption Media — Arsenic Reduction

Adedge Technologies' Bayoxide®E33 media is the industry standard for arsenic reduction that
reduces up to 99% of total arsenic, including both arsenic (lll) and arsenic (V). Itis also effective in
reducing other heavy metals such as lead, cadmium, chromium, antimony and molybdenum. This
revolutionary new iron-based granular adsorption media has 4 to 10 times the capacity of many
adsorption medias. Adedge's product is specifically designed for commercial and residential POE
and small systems to meet the new EPA arsenic standard of 10 ppb. Develaped in the mid-nineties,
this ferric oxide-based product has been successfully used in large-scale drinking water applications
since 1999, The new E33 media is discardable when spent and requires no chemicals or
regeneration. It has become the premier product of choice for commercial drinking water treatment
systems for reliable, cost-effective, proven reduction of arsenic,

v Removal of up to 99% of ,* v NSF 61 product listing (see AdEdge !
total Arsenic in water, | for listing site/product details)
including As (1) & As (V) . v Effective over broad water chemistry.
. withnowastingofwater. | ]
v Spent media discardedas | v Simple application for commercial i
non-hazardous household | applications for arsenic removal. i
L T | e
v Reliable performance, low |, v 2-25 times lighter than other iron- i
maintenance | based media; easily backwashable; !
v" Adaptable add-on to water | arsenic not released or discharged in
softening or other existing | backwash water.
__equipment. N TR ]
7 Effective for reducmg lead, { v Imparts no harmful chemicals mto the g
chromium, cadmium, [ treated product water. !
molybdenum and antimeny. | v No salt, chemicals or regeneration j
J needed !

TECHNICAL SPECIFICATIONS

E33 provides cost effective centralized arsenic treatment with a typical life of 6-36 months before
replacement. The media exhibits high operating capacity across a wide range of pH, influent arsenic
concentrations and flow rates. It is simple to apply in standard pressure vessels with flow rates
ranging from 10-300 gallons per minute. Once the media is exhausted, E33 can be discarded as a
non-hazardous waste (specific state requirements should be consulted). Media is easy to handle

and can be stored and shipped dry.

! Pr{ysi;:al Properties | E33 Media |
~ Matrix ! Iron Oxide Composite ‘L
“Physical Form | Dry granularmedia |
‘Color ' Amber
.;z;r_tl_.cie Saze Dtsmbunon ‘_ - “1_0:5 c;r_1_4x'1-§_r;3;h“;

Moisture Content |  <15%bywt |
i Packaged o i o Dry - |’

itk vt RS R R S RL e

Adedge Technologies, Inc.
5152 Belle Wood Court Suite A, Buford, GA 30518
Toll Free: (866) BADEDGE Fax: (678) 835-0057 www.adedgetechnologies.com



http:wW'N.adedgelechnologies.com

Arsenic Removél Performance {POE}

Arsenic concentration range '
Arsenic species reduced
Removal efficiency
Estimated media life
Expected life bed volumes *
Spent media disposal *

_Empty bed contact time
Parameter Value '
PpH range ° _55-85
Arsenic * < 100 ug/L
Jon <03 mglL
Manganese <0.05 mg/L
Phosphate <0.5 mg/L.
__Silica__ _..S30mglL
_Suifate  <100mg/lL
_Sulfides < detect mg/L
Iss <5mglL
_Fluoride <1mgl
Hardness <300 mg/L
Turbidity ~ SNTU

Notes:

10 — 100+ ppb
As (lll) and As (V)
_ Upto99%
_6-38 months _

_site specific

Non-hazardous waste

3 minutes typical

WATER QUALITY
CRITERIA

Notes:

1. Recommendations for
best performance.

2. Water > 8.5 pH may
require pH adjustment

for best results. Contact
Adedge for technical
support.

3. For all applications,
complete Adedge POE
profile sheet to pre-gualify
site for proper use;
consult Adedge
Authorized dealer ar
distributor for details

4. Pre-treat for tannins if
present prior to adsorption

Motes:

1. Typical arsenic contamination in U.S. < 50
pob.

2. Capabie of removing higher As
concentrations. Consult AdEdge for
applications above 100 ppb

3. Aclual bed volumes based on water guality
4. Reference US EPA TCLP protocol

__ Use of E33 media in typical Madular and APU system_ installations.

1. Media life based on gallon usage and water profile; will vary by individual site based on water quality and usage
2.  AdEdge recommencds effluent testing and moenitering program to determine media breakthrough.

Adedge Technologies, Inc.
5152 Belle Wood Court Suite A, Buford, GA 30518
Toll Free: (866) BADEDGE Fax: (678) 835-0057 www.adedgetechnologies.com

Motice: Information is believed lo be reliable and Is offered in good faith with no ‘warranties or implied warranties or fitness for a particular use.
Customer is respansible for determining whether use canditions and information in this document are appropriats for specific applications and for
ensuring compliance with applicable laws and regulations.
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Technical Bulletin 2002-01 (rev3)
INSTALLATION AND START-UP PROCEDURES

For AdEdge Residential Point-Of-Entry Systems
Using E33 Granular Ferric Oxide

e R R e e R R e B S T T e e A A A e B T e S e e A R A S

AdEdge Technologies, Inc. (AdEdge) Bayoxide® E33 arsenic adsorption material is a dry, granular, flow able
material designed for easy installation in traditional water treatment vessels in a down flow manner and periodic
backwash. The material is supplied in fiber drums, super sacks, corrugated boxes and other appropriate
containers. These procedures are intended fo be guidelines for start-up of AdEdge POE treatment units and
those containing AdEdge Bayoxide E33 (NSF 61 Certified granular ferric oxide) designed or those designed,
assembled and sold which are consistent with AdEdge use specifications. Details may vary based on the specific
application and adsorption media employed. This bulletin is not intended to provide comprehensive use
instructions. Please consult AdEdge Technologies for details. Installations are to be performed by licensed
mechanical contractors, plumbers or water treatment professionals familiar with water treatment equipment.

Media Loading

1. Wear appropriate safety equipment i.e. eyewear, gloves, respirator, or other.
Fill the mineral tank 1/3 full with potable water to reduce dust and prevent damage to
the internals.
3. Sanitize system by pouring 1-2 ounces of common 5.25% or 6% household bleach into
the mineral tank.
4. Cover the riser tube to prevent media from entering the distributor and riser tube.
5. Using a large open funnel fill the mineral tank with gravel or appropriate under-bed
material, verify the distributor is covered.
6. Add the AdEdge Bayoxide E33 filtration media.
7. Upon filling verify the approximate void space from the top of the media to the threads
of the tank.
Model: POE-5-1252: 15"
Model: POE-7-1354; 12"
Model: POE-10-1465: 12"

8. Remove the material covering the riser tube to provide a clear path for water in
operation.

9. Fill mineral tank with water and allow 2-3 hours minimum for the media to soak before
preparing system for operation, permitting trapped air to release and preventing
unnecessary service issues on start-up.

Upon completing media loading and installation follow the startup procedures to prepare the
system for operation.

Start-Up Procedures Page 1 of 2 AdEdge080309

Natice: Suggestions and information is believed to be reliable. Information is offered in geod faith with no warranties or implied
warranties of merchantability or fitness of a particular purpose. Customer is responsible for determining whether use conditions and
information in this document are appropriate for specific application and for ensuring compliance with apolicable laws and regulations.



Technical Bulletin 2002-01 (rev3)
INSTALLATION AND START-UP PROCEDURES

For AdEdge Residential Point-Of-Entry Systems
Using E33 Granular Ferric Oxide

D e L T R P T T T T B e e R R B S A B R S (e S R G ST

Start-Up Procedures

1. The media has been soaking during installation and set up (2 — 3 hours minimum) to
absorb water and release air.

2. Before pressurizing the treatment system, place the system into the backwash cycle.

Unplug the power source to remain in the backwash cycle.

4. Slightly open the inlet water line to allow less than 1/3 water flow. Allow the system to
backwash until the backwash water is clear and free of media fines. Typically 10-15
minutes.

5. Incrementally increase by 1/3 or less flow rate and verify the water is clean and clear
before increasing water flow.

6. With the system backwashing take a rubber mallet and repeatedly tap on the exterior
of the tank. Tap high and low on the tank, the vibration is intended to free media from
clinging to the sides or bottom of the tank.

7. Once full flow is reached and the backwash water is clear allow at least 15 or 20
minutes for a complete backwash.

8. Open the outlet bypass valve handle and all sample ports to purge air in the plumbing
system.

9. Restore power to the treatment system.

10. Advance to the rinse cycle.

11. Allow the system to rinse for 2 minutes and return to the service position.

12.Before drawing a test sample allow the water to run 5-10 minutes to ensure steady
state conditions are achieved for an accurate test.

13.Before leaving the site, program the valve to backwash overnight at the scheduled time
of day.

w

Failure to follow startup procedures may result in poor water quality
and substandard performance.

|
AdEdge Technologies, Inc. Toll Free: (866) SAD-EDGE !

5152 Belle Wood Ct Fax: (678) 835-0057
Buford, GA 30518 www.adedgetechnologies.com
Start-Up Procedures Page 2 of 2 AdEdge080309

Notice: Suggestions and information is believad to be reliable. Information is offered in good faith with no warranties or implied
warranties of merchantability or fitness of a particular purpose. Customer is respansible for determining whether use conditions and
information In this document arz appropriate for specific application and for ensuring compliance with applicable laws and regulations.



Technical Bulletin 2009-08
MEDIA REPLACEMENT PROCEDURES

For AdEdge Residential Point-Of-Entry Systems
Using E33 Granular Ferric Oxide

A R B B A O B TR TR

AdEdge Technologies, inc. (AdEdge) Bayoxide® £33 arsenic adsorption material is a dry, granular, flow able
material designed for easy installation in traditional water treatment vessels in a down flow manner and periodic
backwash. The material is supplied in fiber drums, super sacks, corrugated boxes and other appropriate
containers. These procedures are intended to be guidelines for start-up of AdEdge POE treatment units and
those containing AdEdge Bayoxide E33 (NSF 61 Certified granular ferric oxide) designed or those designed,
assembled and sold which are consistent with AdEdge use specifications. Details may vary based on the specific
application and adsorption media employed. This bulletin /s not intended to provide comprehensive use
instructions. Please consult AdEdge Technologies for details. Installation should be performed by licensed
mechanical contractors, plumbers or water treatment professionals familiar with water treatment equipment.

Media Replacement

1. Wear appropriate safety equipment i.e. eyewear, gloves, respirator, or other.

2. Place the treatment system in a bypass position; advance the valve operation to
backwash and depressurize the system; siphon or drain all water from the tank.

3. Remove media; wet/dry vacuum equipment, mineral extractor, scoop or poor media out
of tank.

4. Remove free liquids and containerize media for land disposal.

5. Follow local, state and federal regulations for disposal.

The Toxicity Characteristics Leaching Procedure (TCLP) and Waste Exfraction Test (WET)
have demonstrated Bayoxide E33 to be a non-hazardous waste for disposal in a sanitary
landfill when applied as directed.

AdEdge Technologies, Inc. Toll Free: (866) 8AD-EDGE
5152 Belle Wood Ct Fax: (678) 835-0057
Buford, GA 30518 www.adedgetechnologies.com
Media Replacement Procedures Pagelofl AdEdge080309

Notice: Suggestions and information is believed to be reliable. Information is offered in good faith with no warranties or implied
warranties of merchantability or fitness of a particular purpose. Customer is responsible for determining whether use conditions and
information in this document are approgriate for specific application and for ensuring compliance with applicable laws and regulations.
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APPENDIX H

CONTROL PANEL SPECIFICATION AND VENDOR INFORMATION
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