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1.0 INTRODUCTION
1.1 PREFACE

The original operations and maintenance manual for the Rochester Fire Training
Academy (RFA) groundwater extraction and treatment system was prepared by
Malcolm Pirnie of Buffalo New York, dated March 1998. Multiple changes have been
made over the years to the treatment system and associated remedial program, including:

e Equipment and instrumentation changes (pumps, level instrumentation,
pressure controls, electrical starters, etc.)

e Process changes (removal of carbon filtration stage, bypass of discharge
tank and pump system, change in sequestering agent, etc.)

e Control modifications (reprogramming and wiring for centralized
control, addition of web server with cellular data connection for remote
monitoring capabilities, addition of radio frequency telemetry tie-in for
monitoring TGA pump station level, etc.)

e Monitoring modifications (Monroe County effluent permit changes,
process and monitoring well parameter and analytical method changes,
etc.)

As a result of the changes summarized above, the original operations and
maintenance manual had become of limited usefulness, as it no longer reflected the
current groundwater treatment system processes and components, monitoring program,
well locations, etc. Revision of the outdated operations and maintenance manual was
recommended in recent Periodic Review Report submittals to improve Site and remedial
operations, monitoring, and efficiencies.

This manual has been revised to address these deficiencies. Portions of the
original operations and maintenance manual, including formatting, text and figures, have
been retained as deemed appropriate and applicable for continuation of Site remedial
activities. In the future, equipment lists, engineering and electrical drawings and the like
should be updated as needed to reflect current operating conditions and to maintain this
manual in a useful and functional condition (see Section 8.0); however, no significant
changes to the primary groundwater collection and treatment process, or to the
associated monitoring plans, may be made without NYSDEC approval.

1.2 SITE DESCRIPTION

The RFA site (Site) is an approximately 18-acre site located on the west bank of
the Genesee River at 1190 Scottsville Road in the City of Rochester, Monroe County,
New York. A Site location map is included as Figure 1. The Site is divided into six
areas, which include the North Disposal Area (NDA) (2.5 acres), Training Grounds Area
(TGA) (5.4 acres), Police Obstacle Course/Firing Range (PFR), South Disposal Area
(SDA) (1.0 acres), and the Genesee Valley Park Area (GVPA) (1.0 acres). A Site map is
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included as Figure 2. Areas within the NDA, TGA, and SDA were historically
associated with chemical use and disposal.

Based upon the results of remedial investigation activities, the types of
contamination at the Site which were identified to require remediation included:

 Polychlorinated biphenyls (PCB’s);
* Heavy metals, including lead and cadmium; and

* Volatile Organic Compounds (VOC’s).

Remedial actions performed at the Site in accordance with the March 1993
Record of Decision include:

» Excavation and treatment of selected soils in the SDA and TGA, followed by
on-site soil conditioning and placement in the NDA (completed);

» Excavation and off-site disposal of a smaller volume of soils (completed);
* Excavation and placement of GVPA soils in the NDA (completed);

» Restoration of the remediation areas (SDA, TGA and GVPA) (completed);
+ Capping of the NDA (completed);

* Groundwater collection and treatment in the SDA (ongoing); and

* General Site management activities (ongoing).

As part of the restoration and capping activities referenced above, the SDA was
backfilled with clean fill, and the ground surface was restored using six inches of seeded
topsoil. TGA grades were re-established with clean fill up to a prevailing grade of
approximately 523 feet above mean sea level (msl) in the eastern portion of the area to
522 feet above msl in the western portion, which is above the 100-year flood elevation.
An impermeable asphalt and concrete cover system was placed over the TGA under a
separate Monroe County Construction contract. The GVPA was backfilled with clean
fill, and the asphalt bicycle path was replaced. GVPA, SDA and TGA soils placed and
compacted in the NDA are at a minimum four percent (4%) grade, covered with a
composite synthetic/soil cover system consisting of a 6-inch sand layer, 40-mil HDPE
synthetic membrane, geocomposite drainage layer, 24-inches of barrier soil, and six
inches of seeded topsoil. And lastly, storm water drainage was provided in the TGA,
NDA and PFR.

The groundwater collection system installed in the SDA consists of a 200-foot
long, 22-foot deep groundwater collection trench installed in the overburden. The trench
consists of two layers of gravel with a slotted 6-inch collection pipe that slopes from the
manhole at each end to the sump (i.e., pumping station) in the center. Groundwater is
collected in the sump and pumped to the on-site treatment system. The treatment system
is located in a clear-span, rigid-frame premanufactured metal building.
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Groundwater from the collection trench is conveyed to the treatment system via
PVC piping. A process schematic of the groundwater treatment process is provided in
Figure 4. The groundwater treatment system utilizes particle filtration and air stripping to
remove contaminants (including VOCs) from the collected groundwater. The first step in
the groundwater treatment process is the addition of a sequestering agent to minimize
scale buildup in the process equipment. The groundwater then passes through a bag filter
system to remove particulates. The filtered groundwater enters a 1,500-gallon feed tank
and is pumped to the air stripper. The low profile air stripper removes VOCs from the
groundwater. After flowing through the air stripper trays, the groundwater is pumped
from the air stripper sump to the sanitary sewer pump station located at the TGA, near the
Fire Training Academy buildings.

The groundwater treatment system is designed to handle continuous or
intermittent flow rates of up to 40 gallons per minute (gpm) with minimal operator
attention. The programmable logic controller (PLC) based control system operates in an
automated, on-off batch mode when influent flows are less than 40 gpm.
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2.0 GROUNDWATER COLLECTION AND TREATMENT SYSTEM

A general flow schematic for the groundwater collection and treatment system is
provided as Figure 4. The major components of the groundwater collection and
treatment system are discussed below. This section describes the collection trench and
process equipment, as well as control schemes, common operating problems, and
laboratory controls (where appropriate). Appendix A presents a standard operating
procedure (SOP) for start-up and shut-down of the overall collection and treatment
system (Appendix A.l), as well as individual SOPs identifying several start-up, shut-
down and maintenance procedures for the individual process units.

2.1 GROUNDWATER COLLECTION TRENCH

Hydraulic containment within the SDA is provided by the groundwater collection
trench, which collects and extracts overburden groundwater and maintains an inward
hydraulic gradient in the water-bearing zone within this area. The collection trench is
comprised of a 6-inch diameter slotted drain pipe enveloped in permeable backfill
material. The drain pipe is connected to a 24-foot deep, 5-foot diameter collection sump
located in the middle of the trench. Groundwater levels within the trench can be
monitored from the treatment system control panel (which displays reading from an
ultrasonic water level sensor located in the collection sump), and/or by using a water
level indicator in piezometers installed within the trench backfill material between the
collection sump and the end of the trench. The collected groundwater is pumped to the
treatment system via force main.

The groundwater collection trench contains piezometers. The piezometers should
be checked periodically with a water level indicator to monitor the level of the
groundwater (see Section 3.4).

The major components of the collection trench are the 6-inch diameter slotted
drain pipe and the 24-foot deep collection sump. There are no common operating
problems associated with the groundwater collection trench. The level sensor inside the
groundwater collection sump transmits the sump water level to the PLC control system
for use in operating the groundwater pumps (see Section 2.2). During the start-up period,
water elevations in the piezometers and sump should be monitored to ensure drawdown
to the desired elevation, and to ensure that the level sensor is properly calibrated to the
normal sump operating levels. Specifically, the groundwater should, within a period of
approximately 2 weeks or less, be fully drawn down and continuously maintained at an
elevation between the pump start and stop levels (user setpoints entered into the PLC
control panel).

In normal operating mode, the groundwater collection system draws down the
surrounding groundwater through the collection trench into the collection sump and
transfers this water to the groundwater treatment system via a PVC force main, thus
effectively providing hydraulic containment and some removal of contaminants. Further
enhancement to the remedial performance of the treatment system is possible if the
groundwater collection system is periodically operated in a “pulsed” mode, wherein
occasional resting periods are used to allow partial groundwater recharge to aid in
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flushing of soils located above the elevation of the depressed groundwater table.
Potential benefits of pulsed GWTS operation include improved remedial effectiveness
(flushing of soils increases overall contaminant removal and minimizes potential for
“rebound” effect following completion of site remediation), and reduced energy usage
and operating costs (pulsed systems typically require fewer total hours of pump operation
to achieve remedial objectives).

Based upon observations made following previous groundwater collection trench
shutdown periods, it does not appear that short-term shut-down of the groundwater
pumps has a significant impact upon hydraulic containment and contaminant migration.
As such, it is recommended that occasional groundwater collection pump resting periods
(up to 1 or 2 per year) be utilized. This can be done manually, or can be automated, as
long as the groundwater recharge process is monitored daily to ensure that a degree of
hydraulic containment is maintained throughout each pump resting period. Once the rate
of level increase in the groundwater collection trench slows over time, this indicates that
the hydraulic containment is weakening, and the groundwater pumps should be restarted.
Maintenance activities that require the system to be off-line (such as cleaning and
maintenance of the air stripper) can be completed concurrent with the pump resting
periods.

When operating the groundwater collection system, the groundwater elevation
must remain above the sand bedding surrounding the collection trench, an approximate
elevation of 499.5 feet above msl or 22.5 feet below the finish grade elevation of 522
feet above msl. If the groundwater elevation drops below this level, oxidation within the
pores of the sand bedding may occur, resulting in clogged sand bedding. An SOP for
maintenance of the groundwater collection trench and pump station is presented in
Appendix A.2.

2.2 PUMP STATION

The groundwater collection pump station is located in a pit at the center of the
groundwater collection trench. This pump station transfers the collected groundwater to
the treatment system. The pump station consists of two submersible, end suction,
centrifugal type pumps. The groundwater collection pumps are automatically operated
based on level of water in the sump reported by an ultrasonic pressure transducer in the
pump station. The programmable logic controller (PLC — see Section 2.9) monitors
water level in the pump station and operates the collection pumps as needed to maintain
levels specified by the plant operator at the PLC interface panel. A flowmeter is also
attached to the pump station force main to measure the influent flow to the system.

Major components in the pump station are the pumps (various manufacturers
have been used, most recent installation in 2014 was a Liberty FL154M) and level
controller (most recent replacement was a Emerson-Rosemount 3107HP1PN1I5, 4-20
mA output).
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Design data for the pumps:

45-55 Capacity (gpm)

80 Total Dynamic Head (ft)
3450 Speed (rpm)

2 Pump Discharge (in)

1.5 Motor Horsepower (HP)
460V/30 Motor Voltage

3/4 Solid Size (in)

Refer to the collection pump manufacturer's literature for detailed maintenance
procedures of the groundwater collection pumps. The pumps must be removed from the
collection sump using the lift cables and a tripod hoist setup. An SOP covering general
maintenance of the groundwater collection trench and pump station is presented in
Appendix A.2.

2.3 SEQUESTERING AGENT FEED SYSTEM

The sequestering agent feed system consists of one 55-gallon sequestering agent
feed drum and two feed pumps as illustrated on Figure 4. The feed pumps are variable-
speed diaphragm metering pumps. An external backpressure valve is provided to
maintain metering pump discharge pressure above the manufacturer's recommended
minimum pressure. A pressure relief valve is provided to protect the piping system from
over pressurization. The sequestering agent is introduced into the groundwater upstream
of the bag filters. The sequestering agent complexes with iron, manganese and hardness
(calcium and magnesium) ions in solution, minimizing scale buildup in the process
equipment. The groundwater then passes through the bag filters which remove
suspended solids.

The major components of the sequestering agent feed system are:

(1) Sequestering agent feed tank (55-gallon drum).

(i1))  Two sequestering agent feed pumps (one online, one spare)

(ii1)  External backpressure valve.

(iv)  Pressure relief valves to protect the piping system from overpressure (each
pressure relief valve is factory preset for 50 psig).

Only one of the sequestering agent feed pumps is used at a time, with the other left
offline and unplugged (as a spare). The online pump is normally operated in an automated
mode, at 50% stroke setting, and at variable pump speed that is proportional to the
influent flow rate. The automatic speed control input is via a remote 4-20 mA signal from
the influent flow meter (FE002). If changing pumps, the 4-20 mA analog input cable
must be switched from one pump to the other.
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The chemical currently used as a sequestering agent is Rochester Midland CD900
calcium dispersant and scale inhibitor, which is manually mixed up in the feed tank at a
rate of 10:1 (5 gallons chemical is mixed with 50 gallons of water). A hand pump is used
to removed 5 gallons of concentrated chemical from the chemical drum, and is mixed
with 50 gallons of fresh water (from a hose) in the feed tank. Once mixed, the chemical
solution remains homogeneous and further mixing is typically not required.

Chemical feed rates (i.e. stroke setting) should be periodically checked in
accordance with the chemical manufacturers recommendations to confirm that sufficient
chemical dispersant and scale inhibitor residuals are being fed given the groundwater
characteristics. The metering pumps will receive routine maintenance on an annual basis
or when a calibration check indicates wearing of pistons or seals. General sequestering
agent feed system maintenance procedures are presented in Appendix A.3.

24 BAG FILTER

After addition of the sequestering agent, the groundwater is filtered through bag
filters to remove particulates which could accumulate in the feed tank or air stripper.
Filtration is accomplished using two multiple bag filter vessels. Each filter housing is
made of epoxy-lined carbon steel with eight filter bags. The filter bags are 30 inches long
and equipped with handles for easy removal. The bag filters are piped to allow single,
series, or parallel operation.

The operation of the bag filters is manually controlled by ball valves BV-6, BV-7,
BV-11, BV-12 and BV-16 which allow the filters to be used in single, series, or parallel
operation.

The major components of the bag filter system and design data are listed below.

(1) Bag Filter Housing:

* No. of units: 2

« Epoxy-coated carbon steel vessels, each with eight #10 wire mesh filter
bag support baskets

» Pressure gage connections equipped with gauge guards and liquid-filled
pressure gauges (0-50 psi)

» Liquid displacers for each filter basket to assist in filter bag changeout.

* Pressure Rating: 150 psi
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(i1) Filter Bags:

» Standard #2 size bags, 30 inches deep, each with 4.4 square feet of
surface area and equipped with handles for easy removal from filter
vessel.

» 8 filter bags per vessel

* 10 micron woven nylon bags

* 30 micron woven nylon bags

In normal operating mode (i.e., after steady-state conditions have been reached,
and few solids are expected to be present), one bag filter is adequate for service, and the
second bag filter can be left in standby mode. Woven nylon 10 micron filter bags are
recommended for use during normal operations. Filter bags should be changed when the
differential pressure exceeds 10 psi. To accomplish bag changeout, the standby vessel
can be placed in operation and the previously active vessel placed in standby mode by
opening and closing the appropriate ball valves. Alternately, the feed pumps can be shut
down for a brief period while the bags in the primary vessel are changed out. Under
typical operating conditions, the bags will only need to be changed out twice per year or
SO.

When changing the bag filters, after taking the filter off-line, the bag filter vent
should be opened first, followed by the drain valve (either BV-10 or BV-15) to allow the
groundwater remaining in the vessel to drain. Loosen the lid eyebolts and use the hoist to
lift the lid, then swing the lid to the side to expose the filter bags. Once the water has
drained from the unit, the filter bags can be removed and replaced. Used bags must be
disposed of in accordance with applicable state and federal regulations. Once the new
filter bags are installed in the vessel, the vessel lid is swing back in place and tightened,
and the drain valve and vent valves are closed. When restarting the system with new bag
filters, air will need to be bled from the vent valve until the vessel fills with water and is
air-free.

If the collected groundwater exhibits a high solids concentration for any reason
(soils disturbance or other), the bag filters may be operated in series mode, with the first
bag filter fitted with coarse bags (30 micron) and the second filter fitted with 10 micron
bags. Oil adsorbing bags (25 micron) may also be used in place of the 30 micron bags if
DNAPL is present.

A small amount of grease should be applied periodically to the swing davit which
is used to lift the lid off the vessel. As noted above, it is essential that either the standby
vessel is placed in operation or the feed pump is shutdown prior to filter bag changeout
to avoid operating the pumps against a closed valve or overflowing the open vessel. An
SOP covering general operation and maintenance of the bag filter system is presented in
Appendix A.4.
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2.5 FEED TANK

The feed tank is designed for equalization and storage of the filtered groundwater
prior to treatment in the air stripper. The tank has a capacity of 1,500 gallons and is
constructed of linear high density polyethylene (HDPE). The feed tank is located
downstream of the bag filters and upstream of the air stripper. Duplex horizontal
centrifugal feed pumps deliver groundwater from the feed tank to the air stripper.

The feed tank is equipped with an ultrasonic liquid level transmitter to regulate
the stripper feed pumps as described in Table 2-1. At a low liquid level, the controller
will shut off the feed pumps. A rising level in the feed tank re-starts the feed pumps. At
a high liquid level, the controller will shut off the collection trench pumps and the
building sump pumps (building sumps discharge to the feed tank) to prevent the feed
tank from overflowing. A falling level in the feed tank allows the collection trench
pumps and the building sump pumps to re-start.

The major components of the bag filter system and design data are listed below.

* One 16-inch manway with non-vented cover

» Four 2-inch side wall mounted PVC bulkhead fittings

* One l-inch side wall mounted PVC bulkhead fitting

* One 2-inch flange top mounted vent connection

* One 3-inch diameter top mounted level transmitter stillwell

* One bolt-on 130-inch high steel ladder to provide access to the manway

During normal operation, groundwater will be pumped into the feed tank from
the groundwater collection trench pumps (and through the bag filters). The tank provides
liquid inventory for the air stripper feed pumps, which withdraw collected groundwater
from the tank. Depending on the flow rate being delivered by the collection trench
pumps and the flow rate of the air stripper feed pumps, the treatment system will operate
in either continuous or batch mode.

The feed tank does not require any routine maintenance.

2.6 AIR STRIPPER FEED PUMPS

Two self-priming, centrifugal, seal-less, magnetic drive pumps are used to
transfer the stored water from the feed tank to the air stripping unit. Air stripper feed
pump operation is based on both feed tank level and liquid level in the air stripper sump
as described in Table 2-1. Under normal operating conditions, the feed pumps deliver
groundwater from the feed tank to the air stripper, and pump operation is controlled
automatically. Only one pump operates at a time, and the pumps alternate usage by day.
High level in the stripper sump will cause the feed pumps to cease operation until a
normal working level in the air stripper is observed.
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The characteristics of the air stripper feed pumps are provided below.

Design Capacity (gpm) 40

Design Total Dynamic Head (ft) 38

Speed (rpm) 3450

Pump Suction (inches) 1-1/2" FPT

Pump Discharge (inches) 1" MPT

Motor Horsepower (HP) 3/4

Motor Voltage 460V / 30 / 60Hz
Motor Type TEFC

Refer to the feed pump manufacturer's operation and maintenance manual for a
detailed description of pump maintenance requirements. General maintenance
requirements are identified in the SOP presented in Appendix A.6.

2.7 AIR STRIPPER

The low profile air stripper is designed to remove volatile organic compounds from
a 40-GPM contaminated groundwater feed rate by forced draft, countercurrent contact of
the inlet air stream with the contaminated water. Air is drawn from outside the treatment
system enclosure and discharged to the atmosphere through a 38-foot (above ground
level) stack. After flowing across the multiple air stripper trays, the treated groundwater is
collected in the air stripper sump and discharged to the sanitary sewer. The air stripper is
comprised of four aeration trays, a collection sump, duplex blowers, duplex discharge
pumps (see Section 2.8), and a control panel.

Under normal operation, the air stripper blowers cycle on and off as described in
Table 2-1 to treat the incoming water from the feed tank feed pumps. The blower provides
both aeration and backpressure in the trays to retain a certain amount of water in each tray,
which allows air to bubble up through the water in each tray, “stripping” the volatile
component from the water and transferring it into the air, which is discharged to
atmosphere above the roof. This is a multi-stage counter-current process, wherein the
cleanest air contacts the cleanest water in the bottom tray for maximum removal
efficiency. Once the blowers are shut down, the retained water in the trays drains down
into the sump. As this volume of retained water can be significant, the blower is
programmed to continue running after the feed pump stops so that the sump level is low
enough to provide sufficient capacity to accept the volume of water retained in the trays,
as well as to provide additional treatment to the retained water on the air stripper trays.

The major components of the air stripper system are listed below.

» Four perforated stainless steel trays with cleanout ports

» Integral collection sump (185 gallon) with liquid level sight tube
» Two dual direct drive blowers rated for up to 900 cfrn

e Sump liquid level sensors

» Pressure gauge switch
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The air stripper blowers are operated drawing 100% outside air. Removal
efficiencies during winter have been observed to remain sufficiently high in winter that
use of tempered air (combination of outside air and indoor heated air) has not been
required to date, and should be avoided if possible to minimize building heating costs.

Common operating problems associated with the air stripping unit include solids
build-up, scaling, and/or biological growth. While proper use of the sequestering agent
(see Section 2.3) will minimize solids build-up and scaling, occasional change out and
cleaning of the plates is required to maintain optimum performance, and should be
completed every one to two years, or when the influent air pressure increases above the
manufacturer's recommended level (18 in. water). Two sets of plates are maintained at
the site for ease of change out, and to minimize system down time during this process.
Plate cleaning procedures and other general maintenance requirements are identified in
the shallow tray air stripper manufacturer's operation and maintenance manual, and in
the SOP presented in Appendix A.7.

2.8 DISCHARGE PUMPS

The discharge pumps are be used to transport the treated groundwater from the
stripper discharge sump to sanitary sewer outfall 001 (pump station at the Fire Training
Grounds). The discharge pumps are designed to operate in a batch mode, controlled by
high and low indicators in the stripper sump. A flowmeter (FE0O07) and totalizer were
installed in the discharge line to monitor the flow from the discharge pumps.

Under normal operations, level sensors in the stripper sump relay signals to turn
the discharge pumps on and off, and pump operation is controlled automatically. At the
completion of each stripper operating cycle, a discharge pump will be operated until low
level is reached in the stripper sump, thus ensuring that no overflow will occur at the end
of the stripper cycle, when water held in each plate drains to the bottom sump after the
stripper blowers are turned off. Only one pump operates at a time, and the pumps
alternate usage by day. High level in the outfall 001 (Fire Training Grounds) pump
station will cause shutdown of the discharge pumps to prevent a potential overflow of
the pump station.

The characteristics of the air stripper feed pumps are provided below.

Design Capacity (gpm) 80

Design Total Dynamic Head (ft) 40

Speed (rpm) 3450

Pump Suction (inches) 1-1/2" FPT

Pump Discharge (inches) 1-1/4" MPT
Motor Horsepower (HP) 1-1/2

Motor Voltage 460V /30 / 60Hz
Motor Type TEFC
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Refer to the discharge pump manufacturer's operation and maintenance manual for
a detailed description of pump maintenance requirements. General pump maintenance
requirements are identified in the SOP presented in Appendix A.6.

2.9 INSTRUMENTATION AND CONTROLS

The groundwater collection and treatment system instrumentation package
provides automated systems operation and monitoring of the complete system. Basic
operation of the groundwater collection and treatment system components is described in
sections 2.1 through 2.8 of this manual. The system interface panel provides direct
interfacing with the programmable logic controller (PLC) for on-off-auto control of all
equipment, display of equipment operations status, current water levels and flowrates,
daily totalized flowrates for the past two weeks, equipment run times, and both current
and historically logged system alarms. As such, the system interface panel provides a
central location for monitoring and control of the full groundwater collection and
treatment system, and includes a web server for remote monitoring of the system from
any internet-enabled computer or smart phone. Associated instrumentation that is
monitored by the PLC and interface panel includes submersible pressure and ultrasonic
level transmitters, magnetic flow transmitters, level sensors, pressure sensors, pump and
blower auxiliary motor contact switches, room temperature transmitter, etc.

The system is designed for fully automated operation, requiring minimal operator
attention for routine monitoring, operation and maintenance activities. A Process Control
Summary is provided in Table 2-1 to describe the detailed controls and
instrumentation/process interlocks that the PLC program uses to start and stop each
piece of equipment when all equipment is placed in “auto” mode from the interface
panel. When trouble-shooting any equipment item that is not operating as anticipated,
Table 2-1 should be referred to for a detailed listing of pre-requisites that the PLC
requires prior to operating the equipment.

There are atotal of 14 primary system alarms that will cause the shutdown of one
or more equipment items in the groundwater collection and treatment system. Table 2-2
provides a detailed listing of the potential causes for each system alarm, and indicates
whether or not each alarm is self-resetting (certain alarms can only be reset by the
operator.

Copies of the detailed HMI Interface and PLC programming are provided in
Appendix K. The systems control and instrumentation requires no routine preventive
maintenance. Refer to the instrumentation manufacturer's operations and maintenance
manuals for instrumentation-specific trouble-shooting and maintenance instructions.
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Equipment

TABLE 2-1
PROCESS CONTROL SUMMARY

Operation

Groundwater Pumps

Pumps P-1 and P-2 alternate by day when both are in auto

Pump starts in auto when all of the following conditions are met:

trench water level is above “on” setpoint (user-set at PLC panel)

feed tank level is 7.5 feet or less

feed tank high level float switch is down

floor sump high-high level float switch is down

groundwater pump failure alarm is off (see alarms summary)

TGA pump station alarm is off (see alarms summary)

24V power failure alarm is off (see alarms summary)

it has been at least 10 minutes since pump was last running in hand or auto
(press alarm reset to bypass timer)

Pump stops in auto when any one of the following conditions are met:

trench water level is at or below “off” setpoint (user-set at PLC panel)
feed tank level is above 7.5 feet

feed tank high level float switch is up

floor sump high-high level float switch is up

groundwater pump failure alarm is on (see alarms summary)

TGA pump station alarm is on (see alarms summary)

24V power failure alarm is on (see alarms summary)

Feed Pumps

Pumps P-1 and P-2 alternate by day when both are in auto

Pump starts in auto when all of the following conditions are met:

feed tank level is above 4.0 feet (or feed tank high level float switch is up)
stripper sump high-high level float switch is down

air stripper blower is running (in auto or hand from PLC panel)

feed pump failure alarm is off (see alarms summary)

TGA pump station alarm is off (see alarms summary)

24V power failure alarm is off (see alarms summary)

Pump stops in auto when any one of the following conditions are met:

feed tank level is below 2.0 feet (unless high level float switch is up)
stripper sump high-high level float switch is up

air stripper blower is not running (in auto or hand from PLC panel)
feed pump failure alarm is on (see alarms summary)

TGA pump station alarm is on (see alarms summary)

24V power failure alarm is on (see alarms summary)




Discharge Pumps

Pumps P-1 and P-2 alternate by day when both are in auto

Pump starts in auto when all of the following conditions are met:

stripper sump high level float switch is up (or low level float switch is up
when feed pumps stop pumping)

stripper sump high-high level float switch is down

discharge pump failure alarm is off (see alarms summary)

TGA pump station alarm is off (see alarms summary)

24V power failure alarm is off (see alarms summary)

Pump stops in auto when any one of the following conditions are met:

stripper sump low level float switch is down

stripper sump high-high level float switch is up

discharge pump failure alarm is on (see alarms summary)
TGA pump station alarm is on (see alarms summary)

24V power failure alarm is on (see alarms summary)

Floor Sump Pumps

Pumps P-1 and P-2 alternate by day when both are in auto

Pump starts in auto when all of the following conditions are met:

floor sump high level float switch is up

feed tank high level float switch is down

floor sump pump failure alarm is off (see alarms summary)

TGA pump station alarm is off (see alarms summary)

24V power failure alarm is off (see alarms summary)

it has been at least 10 minutes since pump was last running in hand or auto
(press alarm reset to bypass timer)

Pump stops in auto when any one of the following conditions are met:

floor sump low level float switch is down

feed tank high level float switch is up

floor sump pump failure alarm is on (see alarms summary)
TGA pump station alarm is on (see alarms summary)

24V power failure alarm is on (see alarms summary)




Blowers

Blowers B-1 and B-2 alternate by day when both are in auto*
(*Note that both are not currently run in auto at same time due to resulting
water leakage at seal of non-operating blower if both are connected to
stripper at same time)

Blower starts in auto when all of the following conditions are met:
e one or more feed pumps are trying to run in auto (feed pump will not start
in auto until blower starts)
blower failure alarm is off (see alarms summary)
TGA pump station alarm is off (see alarms summary)
24V power failure alarm is off (see alarms summary
it has been at least 10 minutes since blower was last running in hand or
auto (press alarm reset to bypass timer)

Blower stops in auto when any one of the following conditions are met:
o feed pumps are off and stripper sump low level float switch is down for at
least 6 minutes
e blower failure alarm is on (see alarms summary)
e TGA pump station alarm is on (see alarms summary)
e 24V power failure alarm is on (see alarms summary)




TABLE 2-2

ALARMS SUMMARY
Alarm Description
Feed Tank Alarm is turned on if:
High Level o feedtank levelis at 8.0 feet or higher for at least 30 seconds; or

o feed tank high level float switch is up; or
e feed tank high level float switch fails or contact is broken (fail-safe,
normally closed switch)

Alarm is self-resetting (will turn off when above conditions are no longer met)

Air Stripper Sump

Alarm is turned on if:

High Level e stripper sump high-high level float switch is up for at least 12 minutes; or
e stripper sump high-high level float switch fails or contact is broken for at
least 12 minutes (fail-safe, normally closed switch)
Alarm is self-resetting (will turn off when above conditions are no longer met)
Floor Sump Alarm is turned on if:
High Level e floor sump high-high level float switch is up for at least 10 seconds

Alarm is self-resetting (will turn off when above conditions are no longer met)

Groundwater Pump
Failure

Alarm is turned on if:
e PLC tries to run pump in hand or auto, but does not get a signal back from
the starter auxiliary run contact that the pump is operating (contact must
be broken for at least 5 seconds for alarm to be triggered)

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)

Feed Pump
Failure

Alarm is turned on if:
e PLC tries to run pump in hand or auto, but does not get a signal back from
the starter auxiliary run contact that the pump is operating (contact must
be broken for at least 5 seconds for alarm to be triggered)

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)

Discharge Pump
Failure

Alarm is turned on if:
e PLC tries to run pump in hand or auto, but does not get a signal back from
the starter auxiliary run contact that the pump is operating (contact must
be broken for at least 5 seconds for alarm to be triggered)

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)




Floor Sump Pump
Failure

Alarm is turned on if:
e PLC tries to run pump in hand or auto, but does not get a signal back from
the starter auxiliary run contact that the pump is operating (contact must
be broken for at least 5 seconds for alarm to be triggered)

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)

Blower
Failure

Alarm is turned on if:
e stripper low pressure switch is not on while blower is running (switch must
be off for at least 10 seconds for alarm to be triggered); or
e stripper low pressure switch fails, or contact wiring is broken while blower
is running (contact must be lost for at least 10 seconds for alarm to be
triggered); or
e PLC tries to run blower in hand or auto, but does not get a signal back from
the starter auxiliary run contact that the blower is operating (contact must
be broken for at least 10 seconds for alarm to be triggered)

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)

24V Power Supply
Failure

Alarm is turned on if:
e 24VDC power supply inside the PLC panel ceases to provide control power
for at least 0.5 seconds

Alarm reset must be pressed at the PLC panel to turn the alarm off (does not self-
reset)

Influent Flow Meter
Failure

Alarm is turned on if:
e analog input signal at PLC is broken, or signal deviates outside of the
expected 4-20 mA range

Alarm is self-resetting (will turn off when above conditions are no longer met)

Effluent Flow Meter
Failure

Alarm is turned on if:
e analog input signal at PLC is broken, or signal deviates outside of the
expected 4-20 mA range

Alarm is self-resetting (will turn off when above conditions are no longer met)

Feed Tank Level
Instrumentation
Failure

Alarm is turned on if:
e analog input signal at PLC is broken, or signal deviates outside of the
expected 4-20 mA range

Alarm is self-resetting (will turn off when above conditions are no longer met)




Groundwater Trench
Level Instrument
Failure

Alarm is turned on if:
e analog input signal at PLC is broken, or signal deviates outside of the
expected 4-20 mA range

Alarm is self-resetting (will turn off when above conditions are no longer met)

TGA Pump Station
High Level

Alarm is turned on if:
e TGA pump station float switch is up for at least 10 seconds; or
e RFsignal or instrumentation fails for at least 10 seconds.

Alarm is self-resetting (will turn off when above conditions are no longer met)

Alarm may be over-ridden from PLC control panel (user settings) if desired when
alarm is verified due to instrumentation failure, and not high level conditions




2.10 BUILDING SUMP PUMPS

The building sump pumps are used to pump building and equipment
washdown, drainage from equipment and piping during maintenance, and any
spills or leaks to the influent feed tank for processing through the treatment system
prior to discharge.

Under normal operations, level sensors in the floor collection sump relay signals
to turn the sump pumps on and off, and pump operation is controlled automatically. Only
one pump operates at a time, and the pumps alternate usage by day. High level in the

feed tank will prevent the sump pumps from operating to prevent a potential overflow of
the feed tank.

The characteristics of the submersible floor sump pumps are provided below.

Design Capacity (gpm) 95

Design Total Dynamic Head (ft) 18

Speed (rpm) 1550

Pump Discharge (inches) 2" MPT

Motor Horsepower (HP) 3/4

Motor Voltage 115V /10 / 60Hz

Refer to the discharge pump manufacturer's operation and maintenance manual for
a detailed description of pump maintenance requirements. General pump maintenance
requirements are identified in the SOP presented in Appendix A.6.
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3.0 COLLECTION AND TREATMENT SYSTEM MONITORING

Monitoring of the groundwater collection and treatment system will be conducted
throughout the operational life of the system to: demonstrate compliance with regulatory
requirements associated with operation of the system (i.e., air emissions and sewer use
permit limitations); assist in the ongoing evaluation of the effectiveness of the system in
remediating the overburden groundwater in the SDA; and to determine the degree and
frequency of routine maintenance needs. A suggested log form for recording pertinent
groundwater collection and treatment system operating data is presented as Appendix B.
The log form should be modified as needed based on current system conditions and
monitoring needs, and completed logs should be maintained in the treatment building.

Groundwater collection and treatment system and associated Site monitoring will
consist of:

e recording daily discharge flowrates (as calculated by the PLC based upon
monitoring of the discharge flowmeter);

¢ recording monitoring well and piezometer water levels on a quarterly basis
(see Section 3.4);

e monthly collection and analysis of aqueous samples at various locations
within the treatment process train (see Section 3.3); and

e semi-annual collection and analysis of groundwater monitoring well
samples

Table 3-1 presents a summary of treatment system and monitoring well sampling
requirements.

3.1 AIR EMISSIONS PERMIT

The air stripper discharges approximately 900 cfrn of air containing volatile
organic compounds (VOCs) stripped from the groundwater. Thus, the air stripper is an
air emission point source. Because the Rochester Fire Academy groundwater
remediation is conducted under a Consent Order (B8-02-5-87-09), the air stripper is
exempt from formal permitting requirements; however, a New York State Department
of Environmental Conservation (NYSDEC) Permit to Construct/Certificate to Operate
(PC/CO) a Process, Exhaust, or Ventilation System was completed to convey the
pertinent treatment process emissions information. This permit was submitted to the
NYSDEC Division of Air Resources (DAR) for review and approval. A copy of the
PC/CO application and the approval letter are provided as Appendix C. A discussion
of the substantive requirements of the PC/CO is presented below.
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TABLE 3-1

ROCHESTER FIRE TRAINING ACADEMY

SUMMARY OF ROUTINE GROUNDWATER TREATMENT SYSTEM AND MONITORING WELL SAMPLING

Location Purpose Sample Sample Parameters
Type Frequency
GWTS Influent" GWTS performance Grab Quarterly VOCs (EPA 624), Pesticides (EPA 608)
monitoring/estimate air emission
rates
Air Stripper Effluent GWTS performance Grab Quarterly VOCs
monitoring/estimate air
emission rates
GWTS Effluent GWTS performance Grab Monthly Purgeable Halocarbons, Purgeable Aromatics, pH,
monitoring/discharge compliance flow rate
monitoring '
Composite Quarterly Metals'?, Pesticides, Diethyl Phthalate, Bis(2-
ethylhexyl) phthalate, 4-Methylphenol (p cresol)
MW-61,7S, 71,81, 9D, 101, Monitor groundwater quality Grab® Semi-Annually

111, 15S

VOCs (601/602), MTBE

Notes: (1) Collected prior to bag filter unit.
(2) Metals (totals) include: arsenic, cadmium, chromium, copper, lead, nickel, selenium and zinc.
(3) Follow procedures in Appendix E. Also measure water level in each well and collection trench piezometers.

3-2




The VOC loadings to the atmosphere presented in the PC/CO application
were considered acceptable by the NYSDEC and are presented in Table 3-2. Therefore,
VOC loadings from the air stripper to the atmosphere must remain below these loadings at all
times.

In general, VOC loadings will be calculated by means of a groundwater VOC
mass balance around the air stripper. Grab samples of air stripper influent and effluent
groundwater are collected and analyzed for organic compounds using EPA methods
601 and 602. The daily total discharge flow rate is then used to calculate the VOC
loading to atmosphere for each organic contaminant detected in the air stripper influent
groundwater using the following formula:

M; (Ibs/hr) = [Cing) (ng/D) — Cypy) (1g/D] x Q (gal/min) x 60 (min/hr) x 3.785 (L/gal) x
2.205 x 10”°(1b/pg)

[Cingi) (1g/D) — Couy (1E/D] X Q (gal/min) x 5.007x107 (min L Ibs/hr gal pg)

where: M; = Mass of compound I emitted to the atmosphere per hour
Cingy ~ Air stripper influent concentration of compound i

Couwgy ~ Air stripper effluent concentration of compound i
Q GWTS effluent flow rate

Note: The variables must be in the units noted in the formula (i.e. C;,; and Cou) must be in
pg/l, and Q must be in gal/min). Conversion of units may be necessary.

VOC loadings to the atmosphere will be calculated on a quarterly basis. The VOC
loading calculated using the average daily total discharge flow rate represents the daily
average VOC loading, while the VOC loading calculated using the maximum daily flow
rate represents the maximum daily VOC loading. The mass loadings for each compound
detected in the air stripper influent will be compared to the values presented in Table 3-2.
Neither the average nor the maximum daily VOC loading (on an hourly basis) should
exceed the hourly emission rate potential (ERP) listed on Table 3-2. Records of the VOC
loading results will be maintained at the groundwater treatment facility. The NYSDEC
should be notified if emissions limits are exceeded. Reports of exceedances should be
forwarded by the City of Rochester to:

Project Manager

NYSDEC Site Number 8-28-015

New York®™ State Department of Environmental Conservation
50 Wolf Road

Albany, NY 12233

(518) 457-7878
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TABLE 3-2
ROCHESTER FIRE TRAINING ACADEMY

ACCEPTABLE VOLATILE ORGANIC COMPOUND LOADINGS

Contaminant Hourly ERP" H'ou?ly Actual Annual Emissions
Emissions (Ibs/hr) Emissions (Ibs/hr) (lbs/yr)
Acetone 0.032 0.012 105.00
Chloroform <0.001 <0.001 0.50
Benzene <0.001 <0.001 0.60
1,1,1-Trichloroethane 0.158 ' 0.059 519.00
Chloroethane 0.002 0.001 4.90
Vinyl Chloride 0.004 0.002 14.50
Methylene Chloride 0.012 0.004 38.10
Bromodichloromethane <0.001 <0.001 0.60
1,1-Dichloroethane 0.020 0.008 65.70
1,1-Dichloroethene 0.002 0.001 7.90
2-Butanone 0.003 0.001 9.90
Trichloroethylene 0.019 0.007 61.80
Ethylbenzene 0.007 0.003 22.30
1,2-Cichloroethane 0.001 <0.001 3.00
4-Methyl-2-Pentanone 0.003 0.001 10.50
Toluene 0.018 0.007 59.80
Chlorobenzene <0.001 <0.001 0.50
Tetrachloroethylene 0.002 0.001 5.80
1,2-Dichloroethene 0.600 0.225 1970.00
Xylene 0.046 0.017 151.00

Note: (1) ERP = Emission Rate Potential (highest possible emission rate).
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3.2 SEWER USE DISCHARGE PERMIT

An industrial sewer use permit (Permit No. 705) was issued by the Monroe County
Pure Water District to the City of Rochester Fire Academy for discharge of treated
groundwater from the groundwater treatment system to the sanitary sewer. The Rochester
Fire Academy is located in Monroe County Pure Waters District No. 8535. A copy of the
original sewer use permit application, the original permit, and the most recent permit
renewal issued August 18, 1995 are provided in Appendix D.

The groundwater treatment system operator(s) should be thoroughly familiar
with all requirements of the Rochester Fire Academy Sewer Use Permit (see Appendix
D). Routine monitoring and reporting requirements under the current industrial sewer use
permit are summarized below. It should be noted that the industrial sewer permit
requirements are subject to change, and any changes to the sewer use permit must be
complied with and will supercede the requirements listed below.

a. Self Monitoring and Reporting: Self monitoring and reporting of the
treatment system effluent quality to confirm compliance shall be
conducted by monthly and quarterly sampling, as indicated below.
Sampling will be conducted in a manner such that the collected samples
will be representative of normal treatment process operation and expected
pollutant discharges to the sanitary sewer. Analytical results shall be
submitted with a cover letter to:

Monroe County Pure Waters
Industrial Waste Section
Iola Campus, Building 5
350 East Henrietta Road
Rochester, NY 14620

If any parameter exceeds the applicable permit limits, the Monroe County
Pure Waters District Industrial Waste Section must be notified at 585-753-
7600 (option 4) within 24 hours of receipt of the analytical results. If there
is no discharge for a given month, then a letter must be submitted stating
SO.

b. Quarterly Composite Sampling Protocol: Sampling and analysis shall be
performed in accordance with the techniques prescribed in 40 CRF Part
136 and amendments thereto. A 24-hour timed composite sample shall be
collected from the treated effluent and analyzed for the following
parameters, and shall meet the corresponding concentration limits:
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Parameter Limit (ppm)

Arsenic 0.5
Cadmium 1.0
Chromium 3.0
Copper 3.0
Lead 1.0
Nickel 3.0
Selenium 2.0
Zinc 5.0
Pesticides *
Diethyl Phthalate *
Bis(2-ethylhexyl) phthalate *
4-Methylphenol (p cresol) Monitor Only

Note: all parameters are analyzed for total concentration.

* Components of TTO subject to 2.13 mg/l cumulative limit (see
monthly grab sampling TTO limit).

Monthly Grab Sampling Protocol: Sampling and analysis shall be
performed in accordance with the techniques prescribed in 40 CRF Part
136 and amendments thereto. A grab sample, collected from the treatment
system effluent, shall be analyzed for the following parameters, and shall
meet the corresponding concentration limits:

Parameter Limit
pH 5.0-12.0
Acetone Monitor Only
Methyl Ethyl Ketone (2-Butanone) Monitor Only
Methyl Isobutyl Ketone (4-methyl-2-pentanone) Monitor Only
Total Toxic Organics (TTO) 2.13 ppm

Notes:

BDL = Below detection limit.

TTO = The summation of Purgeable Halocarbons,and Purgeable Aromatics, plus (when
monitored quarterly): pesticides, diethyl phthalate and bis(2-ethylhexyl)phthalate .

All groundwater must be treated regardless of the influent concentrations.

Quarterly flow summaries shall be submitted, in a timely manner, for
billing purposes to the Monroe County Pure Waters District at the
following address:

Monroe County Pure Waters
Industrial Waste Section
Iola Campus, Building 5
350 East Henrietta Road
Rochester, NY 14620
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f. Proper chain-of-custody procedures and documentation will be used for
transfer of the samples to a New York State Department of Health
ELAP-certified laboratory for analysis in compliance with applicable
holding times, preservatives, and container specifications for analysis of
the treatment system effluent in accordance with current Monroe County
Pure Waters Districts discharge permit requirements.

33 TREATMENT SYSTEM PERFORMANCE MONITORING

Following removal of activated carbon from the treatment system years ago, the
sole remaining treatment component of the system that requires performance monitoring
is the air stripper. Performance of the air stripper is monitored as described in Section 3.1
of this manual, and testing to monitor and assess the performance of the air stripper is as
summarized in Table 3-1.

3.4 GROUNDWATER MONITORING

Upgradient and downgradient wells will be sampled from each of the monitored
areas (SDA, TGA, and NDA) on a semi-annual basis during the post-remediation period.
The groundwater monitoring wells to be sampled are located on Figure 3, and include the
following:

South Disposal Area
Upgradient Wells: 9D
Downgradient Wells: 7S, 71

Training Grounds Area
Upgradient Wells: 61
Downgradient Wells: 81, 15S

North Disposal Area
Upgradient Wells: 101
Downgradient Wells: 111

Sampling upgradient monitoring wells 6, 9, and 10 establish background
groundwater quality inthe TGA, SDA, and NDA, respectively. The remaining wells will be
sampled to monitor the downgradient water quality in each of these three areas. In
addition, groundwater elevation data will be recorded at monitoring wells as well as within
the groundwater collection trench.
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Based on the results of previous investigations at the Site, and long-term
identification of primary parameters of potential concern, as well as for continuity of prior
well testing, groundwater samples from both the upgradient and downgradient monitoring
wells identified above will continue to be analyzed semi-annually for VOCs (EPA
601/602) and MTBE, as summarized in Table 3-1.

Groundwater sampling will be performed using disposable polyethylene hailers.
Monitoring well sampling will be conducted in accordance with the following procedure:

. Unlock and carefully remove well cover to avoid any foreign material
falling into the well.

. Slowly lower a water level indicator probe into the well and record the
static water level (in feet below the top of the well riser). Next, lower the
probe to the bottom of the well, record the bottom depth, and calculate the
standing well volume.

. Purge the well by removing three (3) to five (5) well volumes from rapidly
recharging wells, and at least one well volume (or to dryness) from slowly
recharging wells. Procedures to be followed for well purging are presented
as Appendix E.L

. Transfer purge water to the head of the groundwater treatment system for
treatment prior to discharge.

. Collect water samples following the procedure presented as Appendix E.2.
In general, sample collection should be completed within 24 hours after
well purging.

. Record all the pertinent information indicated on the field data sheet in
Appendix E.2. All sample information should also be recorded in a bound
field notebook.

. Label sample bottles and ship to the analytical laboratory under chain of
custody command in accordance with Appendices E.3 and E.4,
respectively.

. Replace the well cover and lock. Decontaminate water level probe and field
instruments with laboratory-grade soap and analyte-free water prior to
sampling the next well.

Proper chain-of-custody procedures and documentation will be used for transfer of
the samples to a New York State Department of Health ELAP-certified laboratory for
analysis in compliance with applicable holding times, preservatives, and container
specifications.
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The results of the downgradient groundwater monitoring will be compared to
historical analytical results for each location as well as Class GA Groundwater Quality
Standards and upgradient sample results. Based on this comparison, a determination will
be made as to the effectiveness and integrity of the remedial measures, including the

hydraulic and treatment efficiency of the groundwater collection and treatment system in
the SDA.
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4.0 TREATMENT BUILDING

4.1 STRUCTURE AND COMPONENTS

The treatment building provides an environmentally controlled enclosure for
process equipment and office facilities for one operator. The treatment building is a
clear-span, rigid-frame, premanufactured metal building with an overhead door for equipment
removal. The interior concrete floor is sloped to a centrally-located drainage trench and
treated with a chemical floor hardener. A sump with a 1,500-gallon capacity is provided
within the drainage trench. Equipment pads are provided to support the bag filters,
pumps, and feed anddischarge tanks.

The structure includes a concrete masonry unit office, an overhead door, a
drainage trench with grating, a sump pit, equipment pads, and a bag filter platform.

Maintenance of the building will depend on periodic inspection of the integrity of
the structure. In general, the structure is designed to be free of routine maintenance such as
painting, roof replacement, etc. Concrete areas should be periodically checked for cracks
or other indications of structural failure. Patching of the concrete may be required for small
cracks. Areas with larger separations in the concrete may need to be replaced. The
drainage trench and sump pit should be periodically inspected for obstructions in the path
of flow. Any obstructions should be removed. The enclosure walls should be checked for
bowing due to excessive loads on the walls. If the walls are bowing, additional support
must be provided to the piece of equipment causing the excessive load. In addition, a small
amount of lithium grease should be periodically applied to the overhead door track.

4.2 UTILITIES

Operation and maintenance of the SDA groundwater treatment system requires
potable water, sewer, natural gas, electric and cellular data service. General details and
locations of these servicelines are described below.

e Potable Water: The 4-inch diameter ductile iron potable water main
servicing the TGA has been extended to the SDA. At the treatment
building, the water main is reduced to a 2-inch copper line. Maintenance
on the water main should not be required.

e Sewer: A 3-inch diameter ductile iron sewer force main, which serves as a
conduit for discharge of treated groundwater to the sanitary sewer, extends from
the SDA groundwater treatment system to the effluent manhole south of the
existing classroom building. The force main may need to be flushed periodically
to minimize solidsbuildup.

4-1



Natural Gas: The gas piping in the TGA has been abandoned in place and the
gas meter relocated to the lawn area northwest of its former location in the
TGA. A 2-inch diameter gas main has been extended from the metering point
to the SDA along the SDA access road. Maintenance on the gas piping should
not be required.

Electric: Thepower panels and service transformer at the pump house have been
upgraded to provide power to the treatment facility as well as any future
requirements in the TGA. The existing pump house services the SDA via
underground conduit to the groundwater treatment system.

Cellular Data: Cellular data service in the treatment building control room
provides internet and remote monitoring service for plant operations and
alarms. A cellular antenna on the northwest corner of the building provides an
amplified signal to the cellular data modem.
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5.0 COVER SYSTEM INSPECTION AND MAINTENANCE

Remedial activities undertaken in the North Disposal Area, South Disposal Area
and Training Grounds Area involved placement of final cover systems upon completion
of the work. The cover systems installed in each area are as follows:

North Disposal Area - Soil/Synthetic cover consisting of a 40 mil HDPE liner,
24 inches of barrier soil and 6 inches of topsoil

South Disposal Area - Soil cover consisting of 6-inches of topsoil

Training Grounds Area - Asphalt cover ( base and surface courses) and concrete

A summary of the inspection and maintenance/repair programs to be followed for
the cover systems is presented below. These programs will be followed for a

post-remedial period of at least 30 years. Following the 30-year period, the City and
NYSDEC will assess the need for further site maintenance.

5.1 COVER SYSTEM INSPECTION

The City of Rochester is responsible for routine inspection of the cover materials
and supporting infrastructure in the North Disposal Area, Training Grounds Area, and
South Disposal Area. The covers/infrastructure in each of these areas will be inspected on
an annual basis throughout the post-remedial period, and will be examined for:

. Integrity of cover, including:
- erosion or settling of cap materials
- cracking/breaches in covers
- slope loss
- pooling or ponding of surface water
- loss of vegetative cover (excluding the Training Grounds Area)
- presence ofundesirable plant oranimal species

. Integrity of remaining groundwater monitoring wells

An inspection checklist for visual inspection of the cover systems in provided
in Appendix F. The results of the annual inspection, including any maintenance actions
planned or taken, will be summarized in the Periodic Review Report that is submitted to
NYSDEC on an annual basis (see Section 8.0).
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5.2 COVER SYSTEM MAINTENANCE AND REPAIR

Maintenance of the cover systems will be coordinated by the City of Rochester as
necessary over the post-remedial care period. Any signs of erosion, settling, cracking, or
other site damage or maintenance problems detected during routine site inspections will
be corrected as soon as practical. Routine maintenance of the cover systems and
infrastructure will include mowing and/or care of the vegetative covers of the North
Disposal Area and South Disposal Area (i.e., within the fence line) frequently enough to
prevent growth hindrance or smothering due to excessive clippings, and flushing
sediments from the storm sewer and grating as necessary to prevent clogging. Mowing of
the area outside the South Disposal Area fence line adjacent to the Genesee Valley Park
Area will also be performed.

In general, most cover system repairs will be made following the same procedures
and using the same materials as for the original construction. Minor asphalt cover cracks
or holes will be repaired with asphalt sealant and/or surface course asphalt and a hand
tamper. Minor soil cover material repairs will consist of replacement of lost/eroded soils
with clean topsoil followed by the addition of starter fertilizer and appropriate seeding, as
necessary. If minor repairs to the HDPE liner are necessary, the liner surrounding the
breach will be exposed, broomed and washed. The defective area will then be cut out, and
the edges around the remaining section will be roughened to remove oxidized material. A
round patch will be cut from remaining HDPE used in the original construction or from
newly purchased material manufactured from the same or similar resins, and will extend a
minimum of 6 inches around the defect. All seams used in the repairing procedure will be
approved extrusion welded seams subjected to the same test procedures required in the
original construction specification. Topsoil and barrier protection soils removed for the
purpose of exposing the defective liner will be replaced per the construction
specifications.

If major cover system or infrastructure repairs are required, the repair procedure
will be discussed with NYSDEC's Division of Hazardous Waste Remediation in Albany,
NY prior to implementation. In addition, if any other construction or physical alterations
to the North Disposal Area, South Disposal Area, Training Grounds Area, or Genesee
Valley Park Area (in the immediate vicinity of the site) are required and would constitute
a substantial change in site use as identified in 6NYCRR Part 375-1.6, NYSDEC's
Division of Hazardous Waste Remediation will be contacted for review and approval of
the proposed changes. Appendix I presents a soil management plan for the training
grounds area, which presents guidelines for health and safety protection and soil
characterization, handling and disposal in the event that excavation is required in this
active area of the site.
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6.0 STORM WATER COLLECTION SYSTEM

The capacity of the existing Rochester Fire Academy storm water collection
system was upgraded to handle increased storm water runoff at the time of the
construction of the TGA and NDA caps. The current drainage system is designed to
accommodate storm water flows from a 25-year storm event in the Fire Academy
Entrance Area, TGA, PFR, and NDA. The storm water collection system consists of the
following specific components:

o Storm sewer through the TGA:

- Drainage structure #1

- 15" diameter pipe

- Drainage structure #2

- 21" diameter pipe

- Drainage structure #3

- 27" diameter pipe

- Headwall structure with check valve

° Storm sewer from the PFR:
- 12" diameter pipe
- Headwall structure with check valve

o NDA run-off drainage swales #1 and #2
. NDA run-on drainage swale

The City of Rochester is responsible for routine inspection of the drainage
systems and supporting infrastructure in the North Disposal Area, Training Grounds Area,
and South Disposal Area. The drainage systems in each of these areas will be inspected on
an annual basis throughout the post-remedial period, and will be examined for
integrity, general condition and functionality, including:

sediment build-up

cracking or breaching of storm water pipe or concrete channels
clogging of drainage grates and/or outfall flapper valve
pooling or ponding of surface water

erosion of earthen channels

An inspection checklist for visual inspection of the drainage systems in provided in
Appendix F. The results of the annual inspection, including any maintenance actions
planned or taken, will be summarized in the Periodic Review Report that is submitted to
NYSDEC onanannual basis (see Section 8.0).

Routine maintenance of the storm water collection system may include flushing
sediments from the storm sewer and grating as necessary to prevent clogging.
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7.0 FACILITY ACCESS SYSTEM

The facility access system consists of on-site paved and gravel roads, fences, and
gates. The purpose of the system is to provide access for inspection and maintenance
activities, while preventing public access. The facility access system consists of the
following specific components:

o Access Roads
- 24" wide site access road
- 12" wide paved access road to SDA treatment
- building 12' wide gravel access road through PFR area
- asphalt ramp from TOA to bicycle path

o Chain Link Fences
- perimeter fence
- fence separating four areas on-site

o Gates
- 24" wide sliding, locking gate for site
- access 16'wide sliding gate for treatment plant access
- 12'wide sliding gate for PFR access
- 16' wide double swing, locking gate for TOA access from the
asphalt ramp
- 16'wide double swing gate between TOA and NDA

Visual inspection of the facility access system should focus on the condition of
the roads, fences, and gates, and the ability of these items to provide adequate access and
security to the area. The results of an annual inspection, including any maintenance
actions planned or taken, will be summarized in the Periodic Review Report that is
submitted to NYSDEC on an annual basis (see Section 8.0).

Recommended maintenance actions for the facility access system are provided in
Table 7-1.



TABLE 7-1
ROCHESTER FIRE TRAINING ACADEMY

FACILITY ACCESS SYSTEM MAINTENANCE

Inspection Item Problem Noted Action Required Preventative Maintenance

1. Access Roads Annual inspection

i. gravel a. Pot holes/washout Fill and compact holes with
crushed gravel or stone.

b. Inadequate drainage Regrade road surface and
place grade crushed gravel or
stone over area of concern.

. Fill cracks or open surfaces
ii. paved a. Cracks/open surfaces

with asphalt sealer.

Fill potholes with asphalt

b. Potholes patch.
2. Access Gates a. Hinges, locks, or gate Replace with galvanized Annual inspection and
worn or damaged equipment lubrication
3. Fences a. Damage to fence posts, Replace with galvanized Annual inspection
rails, braces, or chain equipment.
link fabric
b. Excessive tree/brush Remove trees and brush from
growth around fencing immediate vicinity
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8.0 REPORTING AND RECORDKEEPING

Operations and maintenance records must be updated by the City of Rochester
and maintained on-site. Daily operating logs should be posted in the treatment area and
archived in on-site files after 6 months. Maintenance records and records of incidental
activities should also be maintained on-site, with environmental records (e.g., hazardous
waste transportation manifests) maintained for the duration required by the appropriate
agencies. Laboratory records and reports to State and local agencies should be maintained
in an area accessible to all authorized personnel. As well, records of all information
resulting from any monitoring activities must be maintained for a minimum of ten years.
These records shall be available for inspection and copying by state and local regulatory
agencies. Incidents at the site will be documented and maintained on-site.

Reporting requirements include monthly and annual monitoring reports to
Monroe County Department of Pure Waters as described in Section 3.2, and an annual

Periodic Review Report that is typically submitted to NYSDEC in February or March
covering the previous calendar year. The Periodic Review Report will include:

. Inspection forms and operator logs completed during the reporting period

. Analytical data summaries and laboratory reports for groundwater and
treatment system process sampling during the reporting period

o Historical data trending and evaluation of current data in comparison

o Performance and operating summaries for the groundwater treatment
system, including total flow treated, total contaminants removed, number of
days operational, and treatment system effectiveness

o Air emissions estimates

o Monitoring plan compliance evaluation

. Identification of any perceived monitoring plan deficiencies

. IC/EC compliance report, including summary of findings from inspections
described herein (see Sections 5.0 through 7.0) and any recommended
corrective measures

. Evaluation of remedy performance, effectiveness and protectiveness

o Conclusions and recommendations for system/site/remedy improvements

o Signed certification statements
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In addition to the recordkeeping and reporting requirements listed above, the
sewer use permit copy, equipment lists, engineering and electrical drawings, standard
operating procedure details, operator’s log form, manufacturer’s literature, HMI and PLC
programming printouts, and the like should be continuously updated as needed to reflect
current operating conditions and requirements, and to maintain this manual in a useful and
functional condition. This is necessary to avoid this document from becoming obsolete,
and of limited usefulness, as had occurred in the past. While minor changes such as these
may be made to keep this document relevant, it is important to note that no significant
changes to the primary groundwater collection and treatment process, or to the associated
sampling, testing and monitoring plans, may be made without NYSDEC approval.
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9.0 HEALTH AND SAFETY PLAN

An example of a full Health and Safety Plan for the Rochester Fire Academy site
originally prepared by Malcom Pirnie is provided in Appendix G. This section
addresses some site-specific hazards which, at the time of this post-closure monitoring
plan development, may potentially be encountered while performing the post-closure
maintenance and monitoring tasks described herein. General Health and Safety
guidelines for these non-intrusive activities are described below. Malcolm Pirnie does
not accept responsibility for the Health and Safety of any individuals other than their
own employees. Site representatives, contractors, or any other persons or corporate
entities performing work at the site shall be required to provide their own site-specific
HASP covering their employees and subcontractors. Appendix G contains an example of
a full HASP should intrusive activities be required.

9.1 HAZARD EVALUATION

Based on the results of previous site investigations, potential hazards have been
identified for each work task involved. These hazards are listed in Table 9-1. The principal
points of exposure would be through direct contact with contaminated fill/soils and
groundwater, through the inhalation of contaminated particles or vapors. Since work will
be performed during summer/winter time periods, the potential exists for heat/cold stress
to impact workers especially those wearing protective equipment and clothing.

TABLE 9-1
ROCHESTER FIRE TRAINING ACADEMY

PROJECT TASKS WITH POTENTIAL
HAZARDS

Project Task Potential Hazards

I.  Sample groundwater. Exposure to contaminants: dermal, oral and
inhalation. Physical hazards.

2. Conduct site inspections and maintenance. Exposure to contaminants: dermal, oral,
and inhalation. Physical hazards.

3. Conduct groundwater level monitoring. Exposure to contaminants: inhalation.
Phvsical hazards.

Although no work can be considered completely risk-free, logical and reasonable
precautions will be implemented to provide an adequate level of protection for workers.
The integration of medical evaluations, worker training relative to chemical hazards, safe
work practices, proper personal protection, environmental monitoring, work zones and
site control, appropriate decontamination procedures and contingency planning into the
project approach will minimize the chance of unnecessary exposures and physical
injuries.

9-1



Field reconnaissance activities may present the following physical hazards:

e The potential for heat/cold stress to employees during the summer/winter
months (see Section 9.4).

e Thepotential for slip-and-fall injuries due to rough, uneven terrain.
e The potential for injury if a landfill gas or waste fire is experienced.

The primary routes of chemical hazard exposure to the contaminants found on
the site (see Appendix G) are through inhalation of dusts and by direct contact.

9.2 SAFE WORK PRACTICES

All employees shall obey the following safety rules during on-site work activities:

o Eating, drinking, chewing gum or tobacco, smoking, or any practice
which increases the probability of hand-to-mouth transfer of
contaminated material is strictly prohibited.

e The hands and face must be thoroughly washed upon leaving the
work area and prior to engaging in any activity indicated above.

e Contact with surfaces/materials either suspected or known to be
contaminated will be avoided to minimize the potential for transfer
to personnel, cross contamination and need for decontamination.

e Medicine and alcohol can potentiate the effects of exposure to toxic
chemicals. Due to possible contraindications, use of prescribed drugs
should be reviewed with the Pirnie occupational physician. Alcoholic
beverage and illegal drug intake are strictly forbidden during site work
activities.

e Allpersonnel shallbe familiar with standard operating safety procedures
and additional instructions contained in the Health and Safety Plan.

¢ Allemployees have the obligation to correct orreport unsafe work conditions.
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9.3 PERSONAL PROTECTION EQUIPMENT

Personnel must wear personal protective equipment (PPE) when work activities
involve known or suspected atmospheric contamination or when direct contact with
dermally active substances may occur. Chemical-resistant clothing will be used to protect
the skin from contact with skin-destructive and skin-absorbable chemicals. All PPE shall
be maintained and stored as specified by the manufacturer. Good personal hygiene and
safe work practices, as identified in Section 9.2, are also necessary to limit or prevent the

ingestion of potentially harmful substances.

Personal protection equipment has been designated for each project task where
potential hazards exist. The designated PPE for each task is listed in Table 9-2. The Site
Health and Safety Coordinator will monitor the use of PPE during extreme temperature

conditions.

TABLE 9-2
ROCHESTER FIRE TRAINING ACADEMY

PPE FOR EACH PROJECT TASK WITH AN IDENTIFIED

HAZARD

1. Sample groundwater (Level D respiratory, Level C dermal):

. Tyvek Suit

o Chemical protective gloves (latex)

o Rubber boots (pull-on) and safety shoes

o Safety glasses
2. Conduct site inspection and non-intrusive maintenance (Level D):

. Coveralls (or work clothes)

. Rubber boots (pull-on) and safety shoes

. Safety glasses

. For intrusive maintenance, upgrade to Level C dermal.
3. Groundwater level monitoring (Level D respiratory, Level C dermal):

. Tyvek Suit

N Chemical protective gloves (latex)

N Rubber boots (pull-on) and safety shoes

. Safety glasses
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9.4 HEAT/COLD STRESS MONITORING

Since site inspections, maintenance, and monitoring activities will be scheduled
for both the summer and winter months, measures will be taken to minimize heat/cold
stress to employees. The Site Health and Safety Coordinator or his/her designee will be
responsible for monitoring employees for symptoms of heat/cold stress.

Personal protective equipment may place an employee at risk of developing heat
stress, probably one of the most common (and potentially serious) illnesses encountered at
sites requiring PPE. The potential for heat stress is dependent on a number of factors,
including environmental conditions, clothing, workload, physical conditioning and age.
Personal protective equipment may severely reduce the body's normal ability to maintain
equilibrium (via evaporation, convection and radiation), and by its bulk and weight
increases energy expenditure.

The signs and symptoms of heat stress are as follows:

. Heat rash may result from continuous exposure to heat or humid air.

. Heat cramps are caused by heavy sweating with inadequate electrolyte
replacement. Signs and symptoms include:

. muscle spasms
. pain in the hands, feet and abdomen
. Heat exhaustion occurs from increased stress on various body organs

including inadequate blood circulation due to cardiovascular insufficiency or
dehydration. Signs and symptoms include:

. pale, cool, moist skin
. heavy sweating
. dizziness
. nausea
. fainting
. Heat stroke is the most serious form of heat stress. Temperature regulation

fails and the body temperature rises to critical levels. Immediate action must
be taken to cool the body before serious injury and death occur. Competent
medical help must be obtained. Signs and symptoms are:

. red, hot, usually dry skin

. lack of or reduced perspiration
. nausea

. dizziness and confusion

. strong, rapid pulse

. coma
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The monitoring of personnel wearing protective clothing should commence when
the ambient temperature is 70 degrees Fahrenheit or above. For monitoring the body's
recuperative ability to excess heat, one or more of the following techniques should be used
as a screening mechanism.

. Heart rate may be measured by the radial pulse for 30 seconds as early as
possible in the resting period. The rate at the beginning of the rest period
should not exceed 110 beats per minute. Ifthe rate is higher, the next work
period should be shortened by 10 minutes (or 33%), while the length of the
rest period stays the same. Ifthe pulse rate is 100 beats per minute at the
beginning of the next rest period, the following work cycle should be further
shortened by 33%.

. Body temperature may be measured orally with a clinical thermometer as
early as possible in the resting period. Oral temperature at the beginning of
the rest period should not exceed 99.6 degrees Fahrenheit. Ifit does, the next
work period should be shortened by 10 minutes (or 33%), while the length of
the rest period stays the same. However, if the oral temperature exceeds 99.6
degrees Fahrenheit at the beginning of the next period, the following work
cycle may be further shortened by 33%. Oral temperature should be measured
again at the end of the rest period to make sure that it has dropped below 99.6
degrees Fahrenheit. No Malcolm Pirnie employee will be permitted to
continue wearing semipermeable or impermeable garments when his/her oral
temperature exceeds 100.6° Fahrenheit.

Exposure to cold conditions may result in frostbite or hypothermia, each of which
progresses in stages as shown below.

. Frostbite occurs when body tissue (usually on the extremities) begins to
freeze. The three states of frostbite are:

1) Frostnip - This is the first stage of the freezing process. It is
characterized by a whitened area of skin, along with a slight burning or
painful sensation. Treatment consists of removing the victim from the
cold conditions, removal of boots and gloves, soaking the injured part in
warm water (102-108 °F) and drinking a warm beverage.

2) Superficial Frostbite - This is the second stage of the freezing process. It
is characterized by a whitish-grey area of tissue which will be firm to the
touch but will yield little pain. Treatment is identical to that for frostnip.

3) Deep Frostbite - In this final stage of the freezing process the affected

tissue will be cold, numb and hard, and will yield little to no pain.
Treatment is identical to that for frostnip.
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Hypothermia occurs when the body loses heat faster than it can produce
it. The stages of hypothermia (which may not be clearly defined or
visible at first) are the following:

1) Shivering

2) Apathy (a change to a disagreeable mood)
3) Unconsciousness

4) Bodily freezing

5) Death (if untreated)

Treatment of hypothermia is given below:

e Remove the victim from the cold environment and remove wet or
frozen clothing. (Do this carefully as frostbite may have started.)

e Perform active re-warming with hot liquids for drinking (Note: do not
give the victim any liquid containing alcohol or caffeine in this case)
and a warm water bath (102-108°F)

»  Perform passive re-warming with a blanket or jacket wrapped around
the victim.

In any potential cold stress situation, it is the responsibility of the Site Health and
Safety Officer to encourage the following:

9.5

Workers should dress warmly, with more layers of thin clothing as opposed
to one thick layer.

Personnel should remain active and keep moving.

Personnel should be allowed to take shelter in a heated area, as necessary.

Personnel should drink warm liquids (no caffeine or alcohol if frostbite has
set in).

EMERGENCY RESPONSE PLAN

Emergency medical treatment can be obtained at the Strong Memorial Hospital
in Rochester. This information shall be posted in the on-site treatment building and in the
field vehicle. It is the Site Safety Officer's responsibility to ensure that the information
sheet is posted.
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Emergency Telephone Numbers:

Fire, Ambulance, Police 911
Strong Memorial Hospital (585)275-2100

Directions to Hospital:

The following directions describe the best route to Strong Memorial
Hospital from the Rochester Fire Academy (refer to hospital route map on
following page). The route to the hospital will take about five minutes.

1. From the site, tum right onto Scottsville Road and proceed to
Elmwood Avenue.

2. Turn right onto Elmwood Avenue; proceed on Elmwood over the
Genesee River to Lattimore Road.

3. Turn right onto Lattimore Road and proceed one block to
Crittenden Blvd.

4. Turn left onto Crittenden Blvd. and follow signs to the Strong
Memorial Hospital Emergency Room located on the left side of
the road.
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10.0 EMERGENCY/CONTINGENCY PLANS

10.1 FIRE/EXPLOSION

In case of fire within the capped portion of the NDA, the fire department will be
dispatched to the scene. Emergency numbers should be listed in the Health and Safety
Plan (HASP) and updated annually. The fire department must be prepared with
appropriate equipment to adequately handle anticipated emergencies at the Site.

In the event of a fire, only authorized personnel will be allowed at the Site. Details,
including the source and cause of the fire, will be maintained at the fire department. The
contaminated soils in the NDA are capped with several layers, these being: minimum 6-
inch layer of sand; 40 mil HDPE synthetic membrane; geocomposite drainage layer; 24-
inch barrier protection layer; and 6-inch seeded topsoil layer. Refer to the Record Drawing
(Sheet G-11) for a detailed illustration of the cover layers. In all likelihood, due to the
nature of the cap, the greatest potential for fire would be a grass fire without the threat of
releases of contamination. If contaminated soils are exposed during a fire or during
firefighting operations, appropriate air monitoring and personal protective equipment will
be implemented until any damage to the cap is repaired and the risk of exposure no longer
exists. Dermal protection will be required during fire-fighting activities.

10.2 PERSONAL INJURY

The security features of the Site should control access by unauthorized
individuals. If an accident does occur, the following procedure will be followed:

Injury when person is not incapacitated. Authorized personnel who receive
injuries that do not incapacitate them, such as minor bums, punctures, and sprains, will be
given first aid at the site only when necessary. The victim will then be taken to the
hospital emergency room for examination and treatment. The phone number and
directions to the hospital should be included in of the HASP.

Unauthorized persons who receive injuries that are not incapacitating should not
be given first aid at the Site unless absolutely necessary for the wellbeing of the
victim. If possible, obtain all personal information about the victim for purposes of
completing accident forms. Instruct individual to go to his doctor for examination and
required treatment. Informpolice.

Serious Injury. First aid will be rendered only by individuals who have had first
aid training. Give only that first aid which is necessary to prevent further harm to the
accident victim. Seriously injured victims should not be moved unless they are in danger
because of theirlocation.
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It is imperative to obtain personal information about the accident victims in order
to complete accident forms. If the person is not authorized to be on the Site, inform the
police. An ambulance should be called to transport the victim to the hospital. Contact
numbers for ambulance services should be listed inthe HASP.

Procedures After an Accident: If assistance is needed, the fire department will
respond to a non-emergency, on-site accident. All witnesses to the accident will be
interviewed. Once the facts surrounding the accident have been compiled, probable cause
will be determined and an accident report will be completed. After a thorough
investigation and determination of the causes, corrective measures will be implemented to
prevent similar accidents in the future. Corrective measures may include, but are not
limited to, instruction to authorized personnel, additional safety precautions, and
elimination or repair of unsafe conditions.

10.3 SEVERE WEATHER CONDITIONS

The NDA cover system has been designed for adequate drainage and control of
normal rain conditions. During severe weather conditions (e.g., heavy rainstorms), the
integrity of the constructed cap and surrounding terrain may deteriorate in localized areas
due to erosion. After the occurrence of a severe storm, an inspection of the capped area
will be conducted to check for erosion of the cover, and adjacent areas that could
eventually affect the cover. In the event that excessive erosion has resulted, actions will be
taken to repair and return the damaged area to its proper state.
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11.0 LIST OF MANUFACTURERS AND SUPPLIERS

Select manufacturer's literature is provided in Appendix J. Shop drawings, record
drawings, and vendor O&M Manuals are on- site in the groundwater treatment building.
Table 11-1 lists the primary components of the groundwater treatment system with the
manufacturer's name and model information. Table 11-1 and Appendix J should be
maintained and updated as equipment and instrumentation is replaced or upgraded.



TABLE 11-1

ROCHESTER FIRE TRAINING ACADEMY

EQUIPMENT SUMMARY

Manufacturer Name

Vendor Name and

Item # Manufacturer Number & Description Phone Number

Sequestering Agent Feed System:
5. A971-257 LMI, Polyphosphate Pumps Pertech, Inc. 716-691-5450
8. PRV025-PVC Griffco, Pressure Relief Valves Pertech, Inc. 716-691-5450
9. BPV025-PVC Griffco, Back Pressure Valves Pertech, Inc. 716-691-5450

Bag Filter:
13. UF8-1 802F-A2CE Trumpler Clancy, Inc., Bag Filter Trumpler Clancy, Inc. 315-488-3200
14. UF81802DIS Trumpler Clancy, Filter Displacers Trumpler Clancy, Inc. 315-488-3200

Sump System:

11. SRM4MIC F.E.Myers, Submersible Sump Pumps Fluid Kinetics, Inc. 716-662-7900
18. TFD-PE1500 Remedial System, Inc.,Feed Tank Remedial System, Inc. 508-543-1512
Air Stripper:
6. TE-7K-MD March Manufacturing, Feed Pumps Pertech, Inc. 716-691-5450
19. RTS-50-4 Remedial System, Inc., Low Profile Remedial System, Inc. 508-543-1512
Shallow Tray Air Stripper
20. 1950-10-2F Dwyer Pressure Switch (various)
21. PB-15A Cincinnati Blower Remedial System, Inc. 508-543-1512




TABLE 11-1
ROCHESTER FIRE TRAINING ACADEMY

MANUFACTURER'S LITERATURE

Manufacturer Name

& Description

Vendor Name and
Phone Number

Discharge System:

7. 2BF21534 Goulds Pumps, Discharge Pumps Estabrook Corp. 1-800-959-9160
17. TDS-PEI 500 Remedial System, Discharge Tank Remedial System, Inc. 508-543-1512
Instrumentation:
3. HydroRanger I Milltronics, Ultrasonic Level Cyclops Process Equipment 315-638-8121
Transmitters
10. SENTRY III CTPI OIOH Griffco, Pulsation Dampner Pertech, Inc. 716-691-5450
12. IMT20-SA 10FGZ Foxboro, Magnetic Flow Transmitter Wicker Technologies 716-377-2740

8302-SABA-TST-GFNA

Foxboro, Magnetic Flow Tube Wicker Technologies 716-377-2740
15. P5045-G Winters, Pressure Gauges Winters 716-833-3416
Miscellaneous:
L K 150UVCM Kitz, A-Port Control Valve R.M. Newell 716-632-0662
2. CE4ATAH Automax, Actuator RM. Newell 716-632-0662
4. N/A CSK Technical, Skid CSK Technical 1-800-833-2613
16. #70 Winters, Diaphragm Seal Winters 716-833-3416




TABLE 11-1
ROCHESTER FIRE TRAINING ACADEMY

MANUFACTURER'S LITERATURE

Manufacturer Name Vendor Name and Phone
Item # Manufacturer Number & Description Number
Electrical:
22. EA7-T6C HMI Interface Panel Automation Direct 800-633-0405
23. SLC5/30 Allen-Bradley, PLC Wehle Electric 716-854-3270
24, Airlink GX400 Sierra Wireless Cellular Data Modem (online supplier)
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APPENDIX A.1

Rochester Fire Academy
Operations and Maintenance Manual

Standard Operating Procedure for
Groundwater Collection and Treatment System
Start-up and Shut-Down

The following steps present standard procedures for start-up and shut-down of the
groundwater collection and treatment system at the Rochester Fire Academy that should
be employed if maintenance activities or unforeseen conditions (e.g., mechanical failure)
result in or require extended shut-down of the system.

START-UP PROCEDURE

1.

Verify all required mechanical connections are in-place and orientation of
manually-operated valves will allow flow transfer from the collection
trench through the bag filters, feed tank, and air stripper prior to discharge
to the sanitary sewer.

Toggle through process control set-points on the PLC interface panel to
verify that user set-points have not been lost from memory or altered, and
that all equipment is in “off” mode at the PLC. Also be sure that any alarms
have been manually reset.

Verify that bag filters are in-place and vessel lids are closed. Place all pump
and blower HOA switches in "auto" mode at the pump control panels, then
place the groundwater collection trench pumps in “auto” mode at the PLC
interface control panel. Slightly open sample tap on groundwater feed line
to release any trapped air, then close.

Place, in succession, the following equipment in "auto" mode at the PLC
control panel: air stripper primary blower; air stripper discharge pumps; air
stripper feed pumps; and building sump pumps.

Place sequestering agent feed pumps in automatic mode. Verify that the
sequestering agent feed rate is appropriate based on the recommended
dosages presented in this manual or based on the results of subsequent
water quality testing on the collected groundwater.

Monitor treatment system operation to verify that all processes are
functioning appropriately.

If system was shut-down for greater than 48-hours, periodically monitor
system flowrates and groundwater elevation in trench to verify groundwater
drawdown across the collection trench.



SHUT-DOWN PROCEDURE

1.

Turn collection pump HOA switches to "off" position (at PLC interface
panel and at pump control panel).

Place sequestering agent metering pumps in "off" mode.

Allow feed tank to reach low-level, automatically shutting down the air
stripper feed pumps. Allow stripper blower and discharge pumps to run
until they automatically shut off to ensure complete treatment and removal

of water in the stripper.

Place blowers, stripper feed pumps and discharge pumps in "off" mode at
PLC interface panel and at pump control panel.

Leave building sump pumps in "auto" mode unless sump pump
maintenance will be required.

A-2



APPENDIX A.2

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for Groundwater Collection Trench and Pumps

Description:
Model:

Manufacturer:

Vendor:

Start-up (initial):

Groundwater Collection System

SRM4MIC (submersible pumps)

F.E. Meyers (pumps, lift station)

1101 Myers Parkway

Ashland, Ohio 44805-1969

Phone: (419) 289-1144 Fax: (419) 289-6658

Fluid Kinetics, Inc.

251 Thorn Avenue

Orchard Park, NY 14127

(716) 662-7900 Fax: (716) 662-7982

1.

Verify that collection trench lines are unplugged and free of
obstructions. Verify all mechanical connections, and ensure
that valves in treatment building are positioned to allow flow
through bag filters into process feed tank.

Open valves on collection trench drain lines. Close
recirculation line valve.

Set pump on/off levels via groundwater treatment system PLC
interface.

Turn feed pump HOA switches to "auto" mode at PLC and at
pump control panels (by feed tank).

Slowly open sample tap on influent feed line in treatment
building to release any air.

Monitor level in collection trench piezometers and sump
routinely to ensure that automatic shut-down level is not
beneath top of collection trench sand bedding elevation.



Start-up (normal):

Shut-down:

Maintenance:

Troubleshooting:

Ensure that valves in treatment building are positioned to
allow flow from groundwater collection pumps through bag
filters into process feed tank.

Turn feed pump HOA switches to "auto" mode at PLC
interface panel and at pump control panels (by feed tank).

The pumps will start automatically, and will cycle on/off as
necessary based on groundwater trench and feed tank level.

Adjust recirculation line butterfly valve as desired to avoid
pump short-cycling (i.e., pumps energizing more than 30
times per hour) and maintain desired groundwater elevation
drawdown. Open recirculation line valve to reduce net
discharge rate from pump station. Close recirculation valve
to increase net discharge rate.

Tum collection pump HOA switches to “off* position.

Routine maintenance of the collection trench, pump station
and submersible collection pumps is not required. Monitor
groundwater elevation in the collection trench at the PLC
interface panel to ensure drawdown to desired elevation.

Refer to manufacturer's operation and maintenance
manual for trouble-shooting procedures and additional
operational information for collection pumps. Be aware
that collection pump automatic operation will be halted if
the treatment system process feed tank reaches pre-set
high level.

Shut-down levels for collection pumps must be established
to ensure collection trench sand bedding is always
submerged. If surficial oxidation or clogging of perforated
PVC drain lines occurs, (as evidenced by inability to
maintain  desired elevation in collection trench
piezometers when pumps are operating properly) high-
pressure cleaning as is commercially available for
clogged sewer lines may be beneficial in loosening scale
and unclogging the line. Oxidized sand bedding may
require excavation and replacement.
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Description:
Model:

Manufacturer:

Vendor:

Start-up (initial):

APPENDIX A.3

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for
Sequestering Agent Feed System
Start-Up/Shut-Down and Maintenance

Sequestering Agent Feed System
A971-257

LMI

Liquid Metronics Division
8 Post Office Square
Acton, MA 01720

Phone: 508-263-9800

Pertech, Inc.

586 North French Road, Suite 6
Buffalo, NY 14228

(716) 691-5450 Fax: (716) 691-5470

1.

Verify all mechanical connections on suction and discharge
side of pumps have been made and valving is correctly
positioned to allow unobstructed flow from sequestering
agent feed drum to process influent line.

Set back pressure relief valve at 50 psi; set pressure relief
valve at 75 psi.

Turn power on at panel on pump face and set mode to
“manual.” Adjust stroke rate to 50%.

Once air had been purged from suction and discharge lines,
fill calibration tube with sequestering agent. Arrange
valving to draw from calibration tube, and re-start pump.
Adjust stroke rate to deliver maximum desired flow (i.e.,
15.1 ml/min. per Section 2.3.1.5) at process flow rate of 40
gpm, with decrease in sequestering agent dosing rate
proportional to decrease in process flow (see attached flow
chart).

Leave pump set in automatic (i.e., external) mode.



Start-up (normal):

Shut-down:

Maintenance:

—

Under normal conditions, pump rate will automatically adjust
based on influent flow rate. Tum power on or off at panel as
desired.

Turn power off at front panel. If pump will be shut down for
an extended period (i.e., greater than one week), route
suction line into clean water and manually operate pump so
as to purge lines and pump head of sequestering agent.

Replace Liquifram® seal rings, valve balls and the Injection
Check Valve spring annually (see manufacturer's 0 & M
Manual for information on ordering replacement parts).

Depressurize, drain and disconnect discharge line prior to
replacements. Flush head assembly with neutralizing
solution. Then pump air until pump head purged of
neutralizing solution.

While pump is running, set stroke knob to zero and tum
pump off.

Replace all parts. Take care not to scratch the Teflon face of
new Liquifram®.

Start the pump and tum stroke knob to 90%. With pump
running, screw new Liquifram® clockwise until center
buckles inward. Stop the pump. Position and/or adjust
Liquifram®.

After one week of operation, recheck screws and tighten if
necessary.

Refer to manufacturer's operation and maintenance manual for additional operational

information.



APPENDIX A4

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for Multiple Bag Filters

Description:
Model:

Manufacturer:

Vendor:

Start-up (initial):

Multiple Bag Filter Unit and Filter Displacers

UF8-1 802F-A2CE (filter unit) UF81802DIS (displacers)

Trumpler Clancy, Inc.
726 State Blvd, Syracuse, NY 13209
Phone: (315) 488-3200 Fax: (315) 488-3565

Same as Above

1.

Complete and verify all mechanical connections. Make sure
groundwater collection pumps are turned off at the control
panel.

Install re-usable envelope seals on each of eight (8) oil-
absorbing, 25-micron bags

Open lid on primary (lead) vessel and install eight (8) wire
mesh filter baskets in the vessel openings. Install bags inside
baskets such that envelope seals rest on outer perimeter of
vessel openings.

Install liquid displacers inside each bag.

Close and seal vessel lid.

Repeat steps 1 through 5 for secondary (lag) vessel, using 10-
micron woven nylon bags.

Ensure valving is arranged to direct flow in series from
primary vessel through secondary vessel.

Start groundwater collection pumps.
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Start-up (normal):

Shut-down:

Maintenance:

—

Follow same procedure as for initial start-up. If non-aqueous
phase liquids are not present following the initial start-up
period, 10 micron woven bags may be used and a single
vessel may be placed in operation with the second vessel in
standby mode.

Turn off groundwater collection pumps at the control panel.

Remove vessel lids and open drain valves.

Remove liquid displacers and bags. Examine and clean
baskets, if required.

Remove envelope seals from bags for re-use. Dispose of bags
in accordance with applicable State and Federal Regulations.

Monitor pressure differential across bag housing daily. Replace
bags when differential pressure exceeds 10 PSI. Note that
pressure build-up rate may not be linear, and pressure may
build-up quickly as the filter capacity decreases.

Lubricate swing-davit on vessel lids semi-annually.

Refer to manufacturer's operation and maintenance manual for trouble-shooting
procedures and additional operational information.
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APPENDIX A.5

Rochester Fire Academy
Operations and Maintenance Manual

Standard Operating Procedure for Feed Tank

Description:
Model:

Manufacturer:

Vendor:

Start-up (initial):

Start-up (normal):

Shut-down:

Maintenance:

Groundwater Feed Tank
TFD-PE1500 (feed tank)

Remedial System, Inc.
56 Leonard Street, Foxboro, MA 02035-2829
Phone: (508) 543-1512 Fax: (508) 543-7485

Same as above
N/A
N/A
N/A

Note: No routine maintenance of the feed tank should be required.
Solids buildup should be minimal, as what few solids may come in
from the groundwater collection trench are removed in the bag
filters. Additionally, carbon filters are no longer present that could
be sensitive to even small solids loadings. As such, it is anticipated
that no shutdown, claning and/or maintenance of the feed tank will
be required.
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APPENDIX A.6

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for Air Stripper Feed Pumps

Description:
Model:

Manufacturer:

Vendor:

Start-up (initial):

Start-up (normal):

Shut-down:

Maintenance:

Feed Pumps
TE-7K-MD

March Manufacturing

Pertech, Inc.
586 North French Road, Suite #6, Buffalo, NY 14228
Phone: (716) 691-5450 Fax: (716) 691-5470

1.

Verify all mechanical connections, and ensure that valves
on inlet and discharge lines are positioned to allow flow
from the feed tank to the air stripper.

Ensure air stripper blower is operating

Place feed pump HOA switches in "auto" position. Pumps
will cycle automatically based on feed tank and stripper
sump level.

Same as initial start-up procedure.

Turn feed pump HOA switches to "off" position.

Routine maintenance of these mag-drive pumps is not
required.

Refer to manufacturer's operation and installation manual for trouble-shooting procedures
and additional operational information for feed pumps.



APPENDIX A.7

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for Low Profile Air Stripper

Description:
Stripper Model:

Manufacturer:

Vendor:

Start-up (initial):

Low Profile Shallow Tray Air Stripper

RTS-50-4

Remedial Systems, Inc.
56 Leonard Street, Foxboro MA 02035-2829
Phone: (508) 543-1512 Fax: (508) 543-7485

Same as Above

1.

Complete and verify all mechanical and electrical
connections.

Tum the power on at the system control panel (located
alongside the stripper).

Close the valve on the inlet water line.
Check that all the control functions are properly indicated.

Start the primary system blower by turning the HOA switch
on the stripper control panel to "hand" (manual).

Verify that the feed tank is sufficiently full, and manually
start one of the stripper feed pumps. Open the valve on the
influent water line slowly until the desired water flow rate is
reached.

Run the system for 1-2 minutes then turn the inlet water off.
After 1 minute, turn off the blower. This procedure will
ensure that the down-tube in the sump is immersed in water,
creating a seal against air escaping up the down tube. The
system is now ready for continuous process operation.

Repeat steps 3 through 7 whenever the stripper sump is
drained.



Maintenance:

On a quarterly basis, shut down blower and feed pumps and
open PVC boots on stripper tray and sump ports. Examine
each tray (top and bottom) for build-up of calcite scale
(precipitated calcium oxide) or sludge.

Loose sludges (e.g., biological) may be cleaned by inserting
the washer wand from a pressure sprayer directly into the
ports.

If holes in the trays are becoming clogged with scale,
disassemble for cleaning through the following procedure:

A. Disconnect the process influent pipe

B. Unsnap tray connector clips

C. Lift each tray from the unit one at a time
(requires two persons)

D. Replace the trays with clean spare set, re-

start stripper.

Cleaning of heavy scale is best accomplished by tapping tray
bottoms with a rubber mallet to loosen the scale, followed by
high-pressure washing. Light scale can be cleaned by
spraying a fine mist of dilute hydrochloric acid (<30%) across
the tray bottoms with subsequent pressure washing. Contact
of acid on bare steel and gaskets should be avoided.

Refertomanufacturer's operation and maintenance manual fortrouble-shooting procedures
and additional operational information.



APPENDIX A.8

Rochester Fire Academy

Operations and Maintenance Manual

Standard Operating Procedure for Discharge Pumps

Description: Discharge Pumps
Model: 2BF21534
Manufacturer: Goulds Pumps, Inc.

P.O. Box 330, Seneca Falls, NY 13148
Phone: (315) 568-2811

Vendor: Estabrook Corp.
660 Front Street, Berea, Ohio 44017
Phone: 1-800-959-9161 Fax: 1-800-959-2234

Start-up (initial): 1.

Start-up (normal): 1.
Shut-down: 1.
Maintenance: 1.

Verify all mechanical connections, and ensure that valves
on inlet and discharge lines are positioned to allow flow
from the discharge tank to the sanitary sewer.

Place discharge pump HOA switches in "auto" position at
control panel (by discharge pumps) and at PLC interface
panel. Pumps will cycle automatically based on stripper
sump level.

Same as initial start-up procedure.

Turn discharge pump HOA switches to "off" position.

Routine maintenance of these pumps is not required.

Refer to manufacturer's operation and installation manual for trouble-shooting procedures
and additional operational information for discharge pumps.
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Daily Log Info:

ROCHESTER FIRE TRAINING ACADEMY
GROUNDWATER TREATMENT OPERATORS LOG

WEEK OF:

Date:

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Daily Discharge (gal)

Total Flow Year-To-Date (gal)

Alarms

Weekly Log Info:

Site Notes:

Site Check Date

Flow Rate In, GPM
(P1 or P2)

NDA Grounds Check

Flow Rate Out, GPM
(P1 or P2)

TGA Grounds Check

Bag Filter PSI
(In/Out)

SDA Grounds Check

Sequestering Agent
Level, in.

SDA Plant Check

GW Trench Pump
Setpoints (On/Off)




APPENDIX C

GROUNDWATER TREATMENT SYSTEM
PC/CO APPLICATION AND LETTER OF APPROVAL



NEW YORK STATE DEPARTMENT OF EHWRONMENTAL CBNSERV&TIUH e
50 Wolf Road, Albany. New York 12233 '
MAR 2 t 1935 =
L
a =
== =2
Mr. Mark D. Gregor N 2=
Department of Environmental Services U
City of Rochester Ly A
30 Church Street, Room 300B B 2
Rochester, New York 14614-1278 o _,‘:r:;‘
[ %7 ]
Dear Mr. Gregor:
Re:  Site No. 8-28-015
Rochester Fire Academy
Rochester, Monroe County

The Department's Technology Section has completed review of the City of

Rochester's (COR) application for approval of groundwater treatment system exhaust as
submitted with its February 17, 1995 transmittal letter. The calculated d:schargcs for the
air stripper unit as provided in the enclosed application are acceptable.

Please cell me at (518) 457-7878 if you have any questions.

Sincerely,

erjit 8. Nagi, P.E.
Project Manager

Western Field Services Section

Bureau of Construction Services

Division of Hazardous Waste Remediation

‘ce: M. J. Peachey - NYSDEC Region 8
T. Marriot (w/enc. )
J. Harrington fw/enc.}
R. Cozzy



City of Rochester’

FAX (716 428-6010 Dapsrtm nt of Office of tha Comn’ sionar
TDONoice 232-3260 Environmental Servic s nlal Quaiity
.38

Rochesiar, New York 14514-1278
Tel, {710; 428.6011

February 17, 1985

i —— A

b

Ro 2zy .

Ne State Department of Environmental Conservation

Bureau of Central Remedial Action ~ .
50 Wolf Road 23

Albany, New York 12233
m;‘gs '

Re:  Rochester Fire Acadery, NYSDEC Sifa' No. 828015
Application for Approval of Groundwater Treatment System Process Exhaus!

Dear Mr. Cozzy.

The City of Rochester has raceived bids for the remediation of the Rochaster Fire Acadamy site,
located at 1190 Scottsvilie Road in the City of Rochaster, New York. The site remediation will
incorporate a groundwater treatment system to remove volatiie organics (VOC) from coliected
groundwater, which will be accomplished through the use of a iow profile air stripper. The
groundwater treatment system design has been approved by th NYSDEC Divislon of Hazardous
Was Remediation. Construction of the groundwater treatment syster Is tentatively schaduled to
begin in summer, 1995 with start-up on or about September 1, 1995. Although the project is being
performed under Consent Order (B8-02-5-87-09 dated June 21, 1588} and, hence, is exempt from
permitling requirements, the anclosed permit to construct/certificate to operate (PC/CO) application
has been completed to conv y the pertinent treatment process emissions information to the
-Division of Air Resources for review and approval. A description of the key assumplions bshind
‘ the emissions loading calculations as welt as a summary of the monitaring to he perfarmed by the
City of Rochester to verify the loadings are presentad balow.

Emissions Loading Calctilations

‘The VOC emissions rates indicated in Section F of the PC/CO application are dependent
on the performance of the groundwater collection system. Upon start-up, the process is

ed to ope usly ata of than 40 galt .p the
capacity Bntsyste Wi 34 months, e )
a con of Iy 15
mi n ns, on

concentrations detected during previous groundwater sampling events at the facility, ware
used to calculate emissions loadings for both the 40 gpm and 15 gpm flow rate scenarios.

EED Employar/riandicapped



Letter Re:

Rochester Fire Academy
February 7, 1985
Page Two
The Rate ntia Pyide donthe cation assu a
grou ow ra 40 and 1 transfer mination {o air by the
actual app onass transfer of
a fionto ndw flow ra 1

Emissions Monitoring

VOC loadings to the atmosphere will be ch ona f (3) days

of ireatment system start-up or longer until jance it 8s

daily total and maximum groundwater flow rates will also ba recorded. The difference in
aqu multipl y th  roundwater flow rates will provide the maximum

and lon rat the mosphere, which will be compared to the
emissions limits issued by the Department. if emissions limits are not met, comective
actions will be taken. The Deparment will be notified of all emissions montioring resuits.

Afler the start-up pericd, tha mass balance describad above will be parformed on a
quarterly basis by the City of Rochester. The City will maintain records of the mass
balance calculations and will notify NYSDEC if emissions limits are exceeded.

if you havs any questions, please contact me at {716)428-5978.

Sin
Mark D.
Environmental Speclalist
jaf
xC: Amarinderjlit Nagi NYSDEC
Ford Ritz, iP!
Jim Raleigh,MPI
Jim Dinardo
Blll Kisefycznyk
et ooy

EEQ Employsr/Handicappad



'r

rred ' to

strip tra
x flow rate.
r to hi
ter es
aquifer.

For 1,1-dichloroethene, influent concentration = 0.12 mg/l

Efflgent ns are conservatively assumed to be 0 (100% stripped to the
atmosphere) for all contaminants. )

For 1,1-dichioroethene, effluent concentration 0 mg/l

n (stan } = 40 gpm
st = 15
For 1,1-dichloroethene, ERP =

(0. X 40 gal/min x 3.785 L/gal x 2205 1b/1x10'mg x 60 min/hr
Actual Emissions =

(0.2 mg/1 - 0 mg/1) x 15 gal/min x 3785 L/gal x 2.205 Ib/1x10mg x 60 min/be
= 0.0009 Ibs/hr
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FILENAME: rochiiraced DATE: 3/10/95 PAGE KUMRER: 1

CONTAMINANT THPACT SUWKARY OF AIR QUIE 1 ANALYSIS

SUMMATIOM OF SUNMATION OF SUMMATION OF POINT et AREA

SHORT - TERH CAVITY INPACTS SOURCE IWPACTS
INPACTS,

ANNUAL RAXINUN AtTUAL POTENTIAL ACTUAL

ENISSIONS EM1SSIONS EMISSIONS  (Cav,PT Aren) ANNUAL ARNUAL ANKUAL

TAS NUNBER #7HOUR #/YEAR #/HOUR - ug/m3¥ ug/n3 - ug/ed uw/ns
A iTAwhed Lo ot i Ll DLl EARAREPRAPFRRANE * weeghirdk el fawretraRd shhtenoatARARen ASRATH T o Ll Lo 1
00405764 1 0.032000 284,.0000 0.032420 8.40TR78 0.000000 R 0.189430
000071536 0.157000 1378.0000 0,157306 31435709 ° 0,000000 0918504 0.9192%2
DCOD7S343 0.020000 177.4000 0,520251 4. 004549 0.000000 8. 196732 0.118340
00D07S354 9.003000 21.3%00 0.002432 1, 500582 0.000000 0017513 0,014209

SUNMARY TOTALS p.212000 18407001 0.212409 42.440215 © 0.060000 1.23757% 1.241230
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Rochester Fira Acadeosy Alr Stripper FILENAME: rochfirsesd PATE: 3710/93 FAGE NUMBER:

CONTAMINANT ASRESSHENT SUMMARY OF AIR GUIDE 1 ANALYSIS

SUMMATION OF SUMNATION OF SUMMATION OF POINT or AREX
SKORT-YERM - CAVITY INPACTS SOURCE INPACTE.

IMPALTS, )

HAXIHUN ACTUAL POTENTIAL " ACTUAL

AGC 3¢C {Cav,Pt, Aren) ARNUAL ANRUAL ANNUAL

CAS WUMBER ug/n3 up/n3 % OF 3GC X OF AGC % OF ABC X OF AGE
b2 111, T7) FHRPEATRARENATAS  FRIRARIFNI WY AERTE TR RATEY S  dhverekEEER YO FhERTANTETEANANRATN Y N FANERORATEN
000067641 14000. 002005000 0.0000 0.0808 £.0000 o.bo1s 0.0014
000071555 500.000000000 0, 0000 0.0000 2., 6000 ¢.1833 6.133%
000075343 500.060000000 8.0000 0.0000 0.0000 0.023% 0.0237
DOGDYSISG 500, 000000000 02,0000 9.6000 £.0000 0.0035 6.0028

SUMMARY TOTALS 0.9000 ) 0.0000 6.2155 g.2117
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APPENDIX D

SEWER USE PERMIT



Depariment of Environ ental Servicey
Monroe County, New York

Ma ¢ Brooks Michael J, Garland, P.E,
County Executive Director

09/24/2013

Dennis M. Peck

City of Rochester

Department of Environmental Services
City Hall Room 300B, 30 Church St
Rochester, NY 14614

Re Rochester Fire Academy
Sewer Use Permit #705 Renewal

Dear Mr. Peck:
As we discussed on the phone, [ have changed the permiit enclosute for the Rochester Fire Academy

to reflect that the analyte 4-methylphencl has been changed from monthly to quarterly monitoring to be
consistent with the other SVOCs, The updated Permit Enclosure should replace the previous version in your
records and the old copy should be removed and discarded. I apologize for the coversight and any

inconvenience it may have caused.
If you have any questions, please call me at (585) 753-7686
Sincerely yours,

Michael Burkett

Industrial Waste Assistant

F. Drew Smith — Envirenmental & Regulatory Comipliance Manager
Monroe County Department of Environmental Services
(45 Paul Road, Bidg. 1, Rochester, New York 14624 - 585-753-7600, option 4, fax 585-324-1213
W pwe gy sen Ales pads il gade plip printed on sustainabiy sonrced poper




COUNTY OF MONROE
SEWER USE PERMIT ENCLOSURE

City of Rochester - Fire Academy PERMIT NUMBER: 705
1190 Scottsville Road DISTRICT NUMBER: 8571

Rochester, N.Y, 14624

TYPE OF BUSINESS: Groundwater Remediation

SIC CODE: N/A
SAMPLE POINT:  IWC-703.1 - Pretreatment Effluent Sample Port

REQUIRED MONITORING & EFFLUENT LIMITS
SAMPLE POINT:  IWC-705.1 - Pretreatment Effluent Sample Port
SELF-MONITORING FREQUENCY: MONTHLY

SAMPLING PROTOCOL: Sampling and analysis shall be performied in accordance with the
techniques prescribed in 40CFR part 136 and amendments thereto. A grab sample, collected from the

above noted sample point shall be analyzed for the following:

Purgeable Halocarbons

Purgeable Aromatics

pH

Acetone (monitor only}

2-Butanone (MEK) (monitor only)
4-Methyi-2-pentanone (MIBK) {monitor only)

DISCHARGE LIMITATIONS: The summation of purgeable aromatics, and purgeable halocarbons,
greater than 10 pg/l shall not exceed 2,13 mg/t. The pH shall be within 5.0-12.0 su.
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REQUIRED MONITORING & EFFLUENT LIMITS
(CONTINUED)

SAMPLE POINT:  IWC-705.1 - Pretreatment Effluent Sample Port

SELF-MONITORING FREQUENCY: QUARTERLY

SAMPLING PROTOCOL: Sampling and analysis shall be performed in accordance with the
techniques prescribed in 40CFR part 136 and amendments thereto. A grab sample collected from the

abeve noted sample point, shall be analyzed for the following parameters;

Monroe County
Sewer Use Limits

Arsenic (T) 0.5 mg/l
Cadmium (T) 1.0 mg/l
Chromium (T) 3.0 mg/l
Copper (T) 3.0 mg/t
Lead (T) 1.0 mg/l
Nickel (T) 3.0 mg/l
Selenium (T) 2.0 mg/l
Zine {T) 5.0 mg/l
*Pesticides

*Diethyl phthalate

il *Bis (2-ehtylhexyl) phthalate
n 4 Methylphenol (p cresol) (monitor only)

*The summation of all analysis in this group shall not exceed 2.13 mg/l. When
these analytes are run at the same time as the Monthly analysis of the purgeable
halocarbons and purgeable aromatics, the summation of analytes in all of these
groups with detection levels equal to or greater than 10 pg/l shall not exceed 2.13

mg/l.
SPECIAL CONDITIONS:
1. All groundwater must be treated regardless of the influent concentrations.

2. Quarterly flow summaries shall be submitted for billing purposes. It is imperative these
summaries are stbmitted in a timely manner.

3. If there is no discharge for a given month, then a letter must be submitted stating so.
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TERMS AND CONDITIONS

GENERAL REQUIREMENTS:

A.

B.1

B.2

B.3

C.
D.

The permittee agrees to accept and abide by all provisions of the Sewer Use Law of Monroe
County(MCSUL) and of all pertinent rules or regulations now in force or shall be adopted in the
future.

In addition to the parameters/limits outlined, the total facility discharge shall mect all other
concentration values as described in Article IT, Section 10e of the Monroe County Pure Waters
Districts, Rules and Regulations-Sewer Use Law of the County of Monroe.

Included in Article II, Section 10e, is the definition of “Normal Sewage”. “Normal! Sewage” may
be discharged to the sewer system in excess of the concentrations outlined in the Joint Rules and
Regulations, however, the facility will be subject to the imposition of a sewer surcharge and
possible self monitoring requirements as a result. Surcharging procedures are cutlined in Article X
of the MCSUL.

Regulatory sampting for analytes not specified under “required monitoring” shall be conducted by
the Industrial Waste Section at a minimum frequency of once every three (3} years.

This permit is not assignable or transferable. The permit is issued to a specific user and location.
Per Article VIII, Section 8.11 of the MCSUL, a violation by the permittee of the permit conditions
may be cause for revocation or suspension of the permit after a Hearing by the Administrative
Board, or if the violation is found to be within the emergency powers of the Director under Sections
4.5 or 3.5. The revocation is immediate upon receipt of notice to the Industrial User, bowever a
Hearing shall be held as soon as possible.

As provided under Article VIII, Section 8.1, the Director and his duly authorized representatives
shall gain entry on to private lands by permission or duly issued warrant for the purpose of
inspection, observation, measutement sampting and testing in accordance with the provisions of
this law and its implementing Rules and Regulations. The Director or his representatives shall not
have authority to inquire into any processes used in any industrial operation beyond that
information having a direct bearing on the kind and source of discharge to the sewers or the on-site
facilities for waste treatment. While performing the necessary work on private lands, referred to
above, the Director or his duly authorized representative shall observe all safety rules applicable to
thc premises as established by the owner and/or occupant.

SPECIAL CONDITION:

A,

All required monitoring shall be analyzed by a New York State Department of Health certified
laboratory. All sampling and analysis must be performed in accordance with Title 40 Code of
Federal Regulations Part i36.

The pH range for this permit is 5.0 - 12.0 su. This range is specifically permitted by the Director as
allowed under Article IV, Section 4.2 of the Monroe County Sewer Use Law. PH must be analyzed
immediately.

The summation of all Total Toxic Organics{TTQ) Compounds as defined in the Code of Federal
Regulations (40 CFR part 433.11(e)) with detection levels above (0 ug/l shall not exceed 2,13 mg/l
as imposed by the Director under Article IV, Section 4.3 of the Monroe County Sewer Use Law
unless Federal limits are more stringent under which the Federal limits will apply.

Petroleum Oil and Grease shall not exceed 100 mg/] as imposed by the Director under Article IV,
Section 4.3 of the Monroe County Sewer Use Law,

Discharges containing Phenolic compounds shall not exceed 2.13 mg/] as imposed by the Director
under Article IV, Section 4.3 of the Monroe County Sewer Use Law unless otherwise specitied in
the permit. These limits are applicable unless Federal limits are more stringent under which

Federal limits will apply.
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SURCHARGE CONCENTRATIONS:

Concentration and/or characteristics of normal sewage:
“Normal Sewage™ shall mean sewage, industrial wastes or other wastes, which when analyzed, show
concettration values with the following characteristics based on daily maximum limits:

a. B.O.D. 300 mg/l
b. Total Suspended Solids 300 mg/l
¢. Total Phosphorus, as P 10 mg/t

Annual average concentrations above normal sewage are subject to surcharge as defined in Article X of the
sewer use law.

DISCHARGE LIMITATIONS ( SEWER USE LIMITS )

Permissible concentrations of toxic substances and/or substances the Department wishes to control:
The concentration in sewage of any of the following toxic substances and/or substances the Department
wishes to control shall not exceed the concentration limits specified when discharged into the County
Sewer System; metal pollutants are expressed as total metals in mg/l (ppm): the following pollutant limits
are based on daily maximum values:

a. Antimony {Sb) 1.0 mg/l
b. Arsenic (As) 0.5 mg/l
¢. Barium (Ba) 2.0 mg/l
d. Beryllium (Be)} 5.0 mg/l
e. Cadmium (Cd) 1.0 mg/!
f. Chromium {Cr) 3.0 mg/l
g. Copper (Cu) 3.0 mg/l
h. Cyanide {CN) 1.0 mg/l
1. Iron (Fe) 5.0 mg/
j. Lead (Pb) 1.0 mg/l
k. Manganese (Mn) 5.0 mg/l
I. Mercury (Hg) 0.05 mg/l
m. Nickel (i) 3.0 mg/l
n. Seclenium {Se) 2.0 mg/l
o. Silver (Ag) 2.0 mg/l
p. Thallium (T} 1.0 mg/l
g. Zinc (Zn) 50 mg/l
REPORTING REQUIREMENTS:

A. Per the requirements of 40 CFR, Part 403.5, Significant Industrial Users must submit Periodic
Reports on Continued Compliance to the Control Authority ona biannual (2/yr) basis. Deadline
dates of submission for these reports will be August 13 and February 135, respectively.

B. Discharge monitoring reports shall be submitted to the Control Authority upon receipt from the
permittee’s testing laboratory.

C. Any Industrial User subject to the reporting requirements of the General Pretreatment Regulations
shall maintain records of all information resulting from any monitoring activities required by
403,12 for a minimum of three (3} years. These records shall be available for inspection and
copying by the Control Authority. This period of retention shall be extended during the course of
any unresolved litigation regarding the discharge of poliutants by the Industrial User or the
operation of the POTW Pretreatment Program or when requested by the Director or the Regional
Administrator.
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NOTIFICATION REQUIREMENTS:

A, Pursuant to Article VIII, Section 8.4K, the permittee shall notify the Department within 24 hours of
becoming aware that discharge monitoring is in violation of any permit limit. This notification
shall be directed to the Industrial Waste Section at 585-753-7600 Option 4. The User shall also
repeat sampling and analysis for the analyte in non-compliance and submit the results of the repeat
analysis to Monrce County within 30 days after becoming aware of the violation,

B. Notify the Director in writing when considering a revision to the plant sewer system or any change
in industrial waste discharges to the public sewers. The later encompasses ¢ither an increase or
decrease in average daily volume or strength of waste ot new wastes.

C. Notify the Director immediately of any accident, negligence, breakdown of pretreatment equipment
or other occurrence that occasions discharge to the public sewer of any waste or process waters not

covered by this permit.

SLUG CONTROL

An Industrial User shall be required to repott any/all stug discharges to the Monroe County sewer system
by calling 585-753-7600 option 4, For the purpose of this permit enctosure, a slug discharge shall be
identified as any discharge of a non-routine, episodic nature, including but not limited to an accidental spill
or & non-customary batch discharge. Following a review process, the Control Authority (Monroe County)
shall determine the applicability of a facility slug control plan. If the Control Authority decides that a slug
control plan is needed, the plan shall contain, at a minimum, the following elements:

i Description of discharge practices, including non-reutine batch discharges,

2. Description of stored chemicals.

3. Procedures for immediately notifying the Control Authority of slug discharges, including any
discharge that would violate a prohibition under 40 CFR 403.5 (b), with procedures for follow up
written netification within five (3) days.

4, If necessary, procedures to prevent adverse impact from accidental spiils, including, but not limited
to, inspection and maintenance of storage areas, handling and transfer of materials, loading and
unloading operations, control of plant site run-off, worker training, building of containment
structures or equipment, measures for containing toxic organic pollutants {including solvents)
and/or measures and equipment for emergency putposes.
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SNC DEFINITION:

In accordance with 40 CFR 403.8 (f) (vii), an Industrial User is in significant noncompliance (SNC) if its
violations meet one or more of the following criteria:

A. Chronic violations of wastewater discharge limits — defined as those which 66% ot more of all the
measutements taken during a six-month petiod exceed (by any magnitude) the daily maximum
limit or the average limit for the same pollutant parameter. This criteria does NOT apply to the
following Monroe County surchargeable parameters: Biochemicat Oxygen Demand, Total
Suspended Solids, Chiorine Demand and Total Phosphotus (ref. Article X — Monroe County Sewer
Use Law).

B. Technical review criteria (TRC) violations — defined as those in which 33% ot more of all the
measurements for each poliutant parameter taken during a six month period equal or exceed the
product of the daily maximum [imit or the average limit times the applicable TRC. This criteria
does NOT apply to the following Monroe County surchargeable parameters: Biochemical Oxygen
Demand, Total Suspended Solids, Chlotine Demand and Total Phosphorus {ref. Article X - Monroe
County Sewer Use Law).

. Any other violation of a pretreatment effluent limit (daily maximum or longet-tert average) that
the Control Authority determines has caused, alone or in combination with other discharges,
interference or pass-through (including endangering the health or POTW personnel or the general
public).

D. Any discharge of a pollutant that has caused imminent endangerment to human health, welfare or
the environment or has resulted in the POTW's exercise of its emergency authority under paragraph
(O(1)(viX8) of 40 CFR part 403 to prevent such a discharge.

E. Failure to meet, within 90 days after the scheduled date, a compliance schedule milgstone contained

in a local control mechanism or enforcement order, for starting construction, completing

construction or attaining final compliance.

Failure to provide, within 30 days after the due date, required reports such as BMRs, 90 day

compliance reports, period reports on continued compliance.

G. Failure to accurately report noncompliance.

H. Any other violation or group of violations that the Control Authoity determines will adversely
affect the operation and implementaticn of the local Pretreatment Program.

PENALTIES

Should the facility be considered in Significant Non-Compliance (SNC), based on the above mentioned
criteria, the minimum enforcement response by Monroe County witl be the publication of the company
name in the Gannett Rochester newspaper, The company will be published as an Industriat User in
Significant Non-Compliance {(SNC). Fines and criminal penalties may follow this publicaticn (ref. Article

XII - Monroe County Sewer Use Law).

Nothing in this permit shall be construed to relieve the permittees from civil/criminal penalties for
noncompliance under Article XII, Section 12.1(D} of the Sewer Use Law of the County of Monroe. Atticle
XII, Sectien 12.1(D) provides that any person who violates a permit condition is subject to & civil penalty
not to exceed $10,000 for any one case and an additional penalty not to exceed $10,000 for each day of

continued violation.
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APPENDIX E

STANDARD OPERATING PROCEDURES
AND FIELD DATA SHEETS
FOR MONITORING WELL SAMPLING



INTRODUCTION

This standard operating procedure (SOP) document was prepared in general accordance with
Section 2.4 of the New York State Department of Environmental Conservation (NYSDEC)
Technical Guidance for Site Investigation and Remediation DER-10 dated May 2010. This SOP
document provides procedures to be used during site and groundwater sampling associated with
remedial site operations at the Rochester Fire Academy, to ensure that data of a known and
acceptable precision and accuracy are generated.

QA/QC protocols and procedures have been developed and are described below. The objective
of the QA/QC protocol and procedures is to ensure that the information, data, and decisions
associated with this project are technically sound and properly documented. The QA/QC
protocol and procedures also pertain to the collection, evaluation, and review of activities and
data that are part of this project.

Miscellaneous Field Monitoring Equipment

Field monitoring equipment to be used during site and groundwater monitoring activities may
include, as necessary:

- An electronic static water level indicator;
- An oil/water interface meter, and;

- Water quality meter(s) that measure pH, specific conductivity, temperature, dissolved oxygen,
oxygen-reduction potential, and/or turbidity.

Any meters used during site monitoring activities will be calibrated, operated, and maintained in
accordance with the manufacturer’s recommendations.

Collection of Groundwater Samples from Monitoring Wells (Non-Low Flow Procedure)

Static water level measurements will be obtained from each well using an electronic static water
level indicator. The sample collector will also look for light non-aqueous phase liquid (LNAPL) by
using visual observations.

Groundwater in each well to be sampled will then be purged by removing three well casings of
water, or to dryness. The purging at each well will be completed using new dedicated disposable
bailers and twine and/or new dedicated disposable polyethylene tubing attached to an aboveground
electric or gas pump. Each well will be allowed to recharge to within 90% of its original static water
level, and then a grab sample will be collected using a dedicated disposable bailer and twine. As
needed, specific conductivity, dissolved oxygen, pH, oxidation-reduction potential, temperature,
and/or turbidity may be measured on a portion of each groundwater sample using a calibrated water
quality meter.




The procedures and equipment used during the purging and groundwater sampling, and the field
measurement data obtained, will be documented in the field and recorded on Monitoring Well
Sampling Logs.

Equipment Decontamination Procedures

In order to reduce the potential for cross-contamination of samples collected during this project,
the following procedures will be implemented to ensure that the data collected (primarily the
laboratory data) is acceptable.

It is anticipated that most of the materials used to assist in obtaining samples will be disposable
one-time use materials (e.g., sampling containers, bailers, rope, pump tubing, latex gloves, etc.).
However, when equipment must be re-used (e.g., static water level indicator), it will be
decontaminated by washing in tap water, followed by washing in mixture of tap water and
Alconox-type soap, then double rinsing with deionized or distilled water, and drying by air or
with clean paper towel.

Sample Handling And Custody Requirements

During sampling activities, personnel will wear disposable latex or nitrile gloves. Between
collection of samples, personnel performing the sampling will discard used latex gloves and put
on new gloves to preclude cross-contamination between samples. As few personnel as possible
will handle samples or be in charge of their custody prior to shipment to the analytical
laboratory.

New laboratory-grade sample containers will be used to collect samples. Sufficient volume (i.e.,
as specified by the analytical laboratory) will be collected to ensure that the laboratory has
adequate sample volume to perform the specified analyses. Samples with zero headspace will be
collected when VOC analysis is going to be performed. Samples will be kept on ice in a cooler
for shipment to the analytical laboratory.

Samples will be preserved as specified by the analytical laboratory for the type of parameters and
matrices being tested. The required amount of preservatives will be added by the analytical
laboratory to the sample containers prior to delivery to the Site.

Chain-Of-Custody

Samples that are collected for subsequent testing as part of this project will be handled using
chain-of-custody control. Chain-of-custody documentation will accompany samples from their
inception to their analysis, and copies of chain-of-custody documentation will be included with
the laboratory’s report. The chain-of-custody will include the date and time the sample was
collected, the sample identity and sampling location, the requested analysis, and any request for
accelerated turnaround time.




Sample Labels

Sample labels for field samples and QC samples with adhesive backing will be placed on sample
containers in order to identify the sample. Sample information will be clearly written on the
sample labels using waterproof ink. Sufficient sample information will be provided on the label
to allow for cross-reference with the field sampling records or sample logbook.

The following information should be provided on each sample label:
Date and time of collection;
Sample identification;
Intended analyses; and
Preservation required/utilized.

Transportation of Samples

Samples will be handled, packaged and shipped in accordance with applicable regulations, and in
a manner that does not diminish their quality or integrity. Samples will be delivered to the
laboratory no later than 48 hours from the day of collection.

Record Keeping And Data Management

Activities will be documented on monitoring well sampling logs. Information that will be
recorded in the logs may include, as applicable:

- Dates and time work is performed,

- Details on work being performed,

- Details on field equipment being used;

- Field evidence of contamination such as staining, odors, degree of saturation, etc.
- Field meter measurements collected during monitoring activities;

- Sampling locations and static water level depths;

- Monitoring well purge volumes and details;

- Personnel and equipment on-site;

- Weather conditions; and

- Other pertinent information as warranted.

A typical monitoring well sampling log is attached for use as needed.




MONITORING WELL SAMPLING LOG

WELL MW -

SECTION 1 - SITE INFORMATION

SITE LOCATION: DATE :
SAMPLE COLLECTOR:
PID IN WELL
WEATHER CONDITIONS: (PPM, if measured): LNAPL DNAPL

SECTION 2 - PURGE INFORMATION

T.0.C. TO GROUND SURFACE [FT]:

CASING DIA. (FT) WELL CONSTANT(GAL/FT

DEPTH OF WELL [FT]: (MEASURED FROM TOP OF CASING - T.O.C.)

STATIC WATER LEVEL (SWL) [FT]: (MEASURED FROM T.0.C.)

THICKNESS OF WATER COLUMN [FT]: (DEPTH OF WELL - SWL)
CALCULATED VOL. OF H,0 PER WELL CASING [GAL]: CASING DIA.:
CALCULATIONS:

CALCULATIONS

¥ (0.0625)
17 (0.0833)
1% (0.1041)
2" (0.1667)
37 (0.250)

47 (03333)
4147 (0.375)
6" (0.5000)
8” (0.666)

6-6 VOL. OF H,0 IN CASING = DEPTH OF WATER COLUMN X WELL CONSTANT

0.063
0.1632
0.380
0.6528
0.826
1.4688
2.611

CALCULATED PURGE VOLUME [GAL]: (3 TIMES CASING VOLUME)
ACTUAL VOLUME PURGED [GAL]:

PURGE METHOD: PURGE START: END:

SECTION 3 - SAMPLE IDENTIFICATION AND TEST PARAMETERS

SAMPLE ID # DATE / TIME SAMPLING METHOD ANALYTICAL SCAN(S)

SECTION 4 - WATER QUALITY DATA (as needed)

SWL (FT)

TEMP (°C) | pH | CONDUCTIVITY TURBIDITY DO ORP VISUAL
(S/m) (NTU) (mg/L) [ (mV)

N/M = Not Measured
ND = Not Detected




APPENDIX F

SITE INSPECTION CHECKLISTS



ROCHESTER FIRE ACADEMY

COVER SYSTEM INSPECTION CHECKLIST

Date:
Inspected By:
CONDITION (Check) Remarks
Acceptable Not Present Not
VISUAL EVALUATION ITEMS Acceptable Present

1. North Disposal Area
Vegetative Cover Integrity
Erosion

Settling

Slope Loss

Pooling / ponding

. Undesirable species

Mo a0 o

2. South Disposal Area
Vegetative Cover Integrity
Erosion

Settling

Slope Loss

Pooling / ponding
Undesirable species

mo a0 o

3. Training Grounds Area
a. Surface Coarse Integrity
b. Cracking
c. Potholes
d. Pooling / ponding
e. Undesirable species

4. Other Comments / Problems:

BFK4219




ROCHESTER FIRE ACADEMY

STORM WATER COLLECTION SYSTEM INSPECTION CHECKLIST

Date:

Inspected By:

VISUAL EVALUATION ITEMS

CONDITION (Check)

Present Not Present

Remarks

1. Drainage Channels
Sediment build-up
Pooling/ponding
Severe cracking
Erosion

Slope loss

o0 o

2. Storm Sewers / Grates
Sediment build-up
Pooling / ponding
Broken pipe

Slope loss

Grate clogging

© oo os

3. Drainage Structures #1, #2, #3
a. Flapper valve functioning
b. Broken / cracked pipe
c. Cracked headwall structure

Other Comments / Problems:

BFK4220
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APPEND G

OPERATIONS AND NANCE PLAN
FOR ROCHESTER FIRE TRAINING ACADEMY

1.0

TABLE OF CONTENTS

HEALTH AND SAFETY PLAN
1.1 SITE LOCATION AND BACKGROUND
1.2 PURPOSE

1.3 PROJECT ORGANIZATION AND KEY PERSONNEL . .

1.4 HAZARD EVALUATION
1.4.1 Summary of Projected Risks
1.4.2 Physical Hazards
1.4.3 Chemical Hazards

1.5 MEDICAL SURVEILLANCE.........c.coiiiiiiiinn.,

1.6 EMPLOYEE TRAINING PROGRAM
1.7 SAFE WORK PRACTICES
1.8 PERSONAL PROTECTION EQUIPMENT
1.9 ENVIRONMENTAL MONITORING

1.9.1 General On-Site Monitoring

1.9.2 On-Site Monitoring Action Levels
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APPENDIX G

10 HEALTH AND SAFETY PLAN

This Health and Safety Plan (HASP) has been prepared for informational purposes
only. It addresses those site-specific hazards which may potentially be encountered while
performing the operation and maintenance (O & M) tasks described herein. Malcolm Pirnie
does not accept responsibility for the Health and Safety of any individuals other than their
own employees. Site representatives, contractots, or any other persons performing work at
the site shall be required to provide their own site-specific HASP covering their employees

and subcontractors.

1.1  SITE LOCATION AND BACKGROUND

The Rochester Fire Training Academy (the Fire Academy) site is a 21-acre tract of
land that has been used since 1954 as a training facility by the City of Rochester Fire and
Police Departments. The Site is located on the west bank of the Genesee River at 1190
Scottsville Road in the City of Rochester, Monroe County, New York (F igure 1-1). Prior
to 1954, the area was undeveloped park land. During the period from approximately 1954
through 1980, the Fire Academy accepted flammable liquids from local industries and other
sources for training activities. No records were kept on materials accepted by the Fire
Department for burning practices.

The Site consists of four distinct areas: the North Disposal Area (NDA); the South
Disposal Area (SDA); the Training Grounds Area (TGA); and the Police Obstacle Course
and Firing Range (PFR). Three of these areas have been involved with chemical use and
disposal; the NDA, TGA, and SDA; which are 3.0, 5.4, and 0.8 acres in size, respectively.
On-site personnel indicated that solvents, paint thinners and other organic chemicals in
addition to metallic residue slitdge-like materials were burned and/or disposed at the TGA,
NDA, and SDA. The PFR and two adjacent off-site areas, the Genesee Valley Park Area
(GVP) and the Genesee Valley Canal Area, are not believed to have been associated with

(965086-140 AG-1
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historical dumping of potentially hazardous wastes, However, portions of the GVP soils

have been affected by overland transport of contaminants from other areas of the site.

1.2 PURPOSE

The purpose of this HASP is to provide guidelines and establish procedures for the

protection of approved personnel performing the following tasks at the site:

Site inspections and maintenance.

Groundwater, leachate/groundwater discharge, and sediment sampling,
Landfiil gas monitoring.

Groundwater level monitoring.

All on-site personnel will be required to be familiar with the procedures and
requirements of this HASP.

Contractors whose work will be performed on-site, or who otherwise could be
exposed to health and safety hazards, will be advised of all known hazards through
distribution of site-specific information. Contractors shall be solely responsible for the
health and safety of their employees and shall comply with all applicable laws and
regulations. All contractors and subcontractors are responsible for: (1) developing their own
HASP including a written Hazard Communication Program (HCP) and any other written
hazard specific programs required by Federal, State, and local laws; (2) providing their own
personal protection equipment (PPE); (3) providing documentation that their employees
have been trained in accordance with applicable Federal, State, and local laws; (4) providing
evidence of medical surveillance and medical approvals for their employees; and

(5) designating their own site safety officer.

1.3  PROJECT ORGANIZATION AND KEY PERSONNEL

The Malcolm Pirnie Project Manager, the Health and Safety Officer and the Site
Health and Safety Coordinator {or his/her designee) identified below will determine and

enforce compliance.

0965086+ 140 AG-2
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PROJECT MANAGER

Name: Anne Marie C. McManus
Telephone: Office:  (716) 667-6611
Home: (716) 667-3081

CORPORATE HEALTH AND SAFETY MANAGER

Name: MarK McGowan, CIH
Telephone: Office:  (914)694-2100
Home: (203) 350-2186

SITE HEALTH AND SAFETY OFFICER

Name: Judy Vangalio
Telephone: Office: (716} 667-6650
Home:  (716) 662-5404

SITE HEALTH AND SAFETY COORDINATOR

Name: Fordyce 1. Ritz
Telephone: Office:  (716) 248-5161
Home: {716) 352-6294
The following roles have been identified for Malcolm Pirnie project personnel:

Project Manager - The Project Manager has full responsibility for implementing and
executing an effective program of employee protection and accident prevention. He/She
may delegate authority to expedite and facilitate any application of the program.

Health and Safety Manager - The Health and Safety Manager serves as the
administrator of the corporation's health and safety program. He/She is responsible for
ensuring that field personnel are propetly trained, that they have obtained medical clearance
to wear respiratory protection (per 29 CFR Part 1910.134(b)(10)), and that they are properly
trained in the selection, use and maintenance of PPE, including qualitative respirator fit
testing.

The Health and Safety Manager will also serve as scientiftc advisor for the duration
of the project, providing guidance on data interpretation and the determination of appropriate

levels of worker protection.

0965-086-140 AG-3
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Site Health and Safety Officer - The Site Health and Safety Officer is knowledge-
able in safety and worker protection techniques as they relate to the project. Responsibilities
include the development of the specific provisions of this HASP, including the level of
personnel protection to be employed, identification of emergency procedures, and
personnel/equipment decontamination procedures. This individual will provide technical
assistance to project management on problems relating to industrial hygiene and work site
safety.

Any health and safety briefings required during the course of the project will be
conducted by the Site Health and Safety Officer. Examples of briefings might include
accident prevention, respirator refresher courses or current issues. The frequency of safety
briefings will be based upon the potential hazards specific to the designated work tasks and
any new information relative to such hazards which are discovered during the project.

Site Health and Safety Coordinator - The Site Health and Safety Coordinator or
his/her designee will be responsible for enforcement of this HASP for employees at the site
and for monitoring the personal exposures of employees to hazardous substances contained
in air, soil or water. This will consist of spot checking workplace air sampling performed
by the Subcontractor such as organic vapor monitoring and the documentation of such data,
The Site Health and Safety Coordinator or his/her designee will communicate directly with
the Site Health and Safety Officer on a regular basis to advise him/her of monitoring results
and any unexpected conditions found at the site. As data are received and evaluated, the Site
Health and Safety Officer will adapt this HASP to fit the current employee protection needs
at the site. All affected employees and the Subcontractor's designated Site Health and Safety
Officer (if any} will be informed of the air sampling results.

When unsafe work conditions are identified, the Site Health and Safety Coordinator
or his/her designee is authorized to order his/her personnel! to stop work. Resolution of all
on-site health and safety problems will be coordinated through the Project Manager with
assistance from the Health and Safety Manager and Site Health and Safety Officer as well

as the Subcontractor's desi  ed Health and Safety personnel.

0965-086-140 AG4

Printed on Recycled Paper



14 HAZARD EVALUATION

1.4.1 Summary of Projected Risks

Based on the results of previous site investigations, potential hazards have been
identified for each work task involved. These hazards are listed in Table 1-1. The principal
points of exposure would be through direct contact with contaminated fill/soils and
groundwater, through the inhalation of contaminated particles or vapors. Since work will
be performed during summer/winter time periods, the potential exists for heat/cold stress to
impact workers especially those wearing protective equipment and clothing,

Although no work can be considered completely risk-free, logical and reasonable
precautions will be implemented to provide an adequate level of protection for workers. The
integration of medical evaluations, worker training relative to chemical hazards, safe work
practices, proper personal protection, environmental monitoring, work zones and site control,

ate decontamination procedures and contingency planning into the project approach

will minimize the chance of unnecessary exposures and physical injuries.

1.4.2 Physical Hazards

Field reconnaissance activities may present the following physical hazards:

The potential for heat/cold stress to employees during the summer/winter
months (see Section 9,10).

The potential for slip-and-fall injuries due to rough, uneven terrain.

The potential for injury if a landfill gas or waste fire is experienced.

1.4.3 Chemical Hazards

Previous field investigations have provided information concerning the types of
contaminants which are likely to be encountered during operation and maintenance
activities. Table 1-2 identifies contaminants determined present during previous field
investigations at the site. Potential contaminants include volatile organics, lead, cadmium,

and PCBs. Table 1-3 lists toxicity and exposure data for the "contaminants of concern”

0965-086-140 AQ-S
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APPENDIX G
TABLE 1-1

ROCHESTER FIRE TRAINING ACADEMY

PROJECT TASKS WITH POTENTIAL HAZARDS

Project Task Potential Hazards

1, Sample groundwater. Exposure to contaminants: dermal, oral and
inhalatien. Physical hazards.

2. Conduct site ingpections and maintenance. Exposure to contaminants: dermal, oral, and
inhalation. Physical hazards.

3. Groundwater level monitoring. Exposure to contaminants: inhalation.
Physical hazards,

0965-086-[40/OMAGT
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APPENDIX G
TABLE 1-2

ROCHESTER FIRE TRAINING ACADEMY

POTENTIAL CONTAMIN
Parameter SDA Mazx, Marx. Soil Concentration
Overburden
Groundwater NDA SDA TGA GVP
Concentration
Inorganies: {ppm)
Cadmium ND 20 151 12 328
Lead 0.06 7860 4880 4380 964
{ppm)

Total Volatile Organics @ 459 <10 6,310 596 1.3

Chlorosthane 0.075 0.2

Chloroform 0.008 32

1,1-dichloroethane 1.0 108

1,2-dichloroethane 0.046 26

1,1-dichloroethene 0.12 115

Total 1,2-dichloroethene 30 291

Tetrachloroethene 0.088 617

1,1,1-trichloroethane 7.9 200

Trichloroethene 0.94 2,572

Vinyl chloride 022 3

Acetone 1.6 182

2-butanone (MEK} 0.15 2.7

4-methyl-2-pentanone (MIBK) 0.16 96.0

Benzene 0.009 ND

Chlorobenzene 0.008 ND

Ethylbenzene 0.34 74 26

Toluene 0.9t 802 350

Total xylenes 23 491 210

Methylene chloride 22

1,2,4-Trimethyl Benzene 99

Others <10 <10
Total Semi-Volatile Organics 0.159 74 9G 1,357 56

PAHS 2.7 <1 409 <1

Phthalates 37 838 946 2.1

Others <] <] 1.6 2.5
Total PCBs 0.005 14 330 85 14
Notes:

N This is & list of maximum concentrations detected during field investigation at the site for soil and groundwater likely to be contacted

during the remedial construction work.
NDA =North Disposal ~ SDA = South Disposal
TGA = Training Grounds  GVP = Genesee Vailey Park
{2) Only trace concentrations of volatile organics have been detected in the NDA and GVP, Elevated concentrations of VOUCs have been
detected in the TGA soil as well as in the soil and groundwater in the SDA, therefore individual maximum YOC concentrations are

0965-086- 140/OM/AGT
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Contaminant
of Concern

Acetone

Benzene
Chlorobenzene
Chloroethane
Chloroform
1,1-dichlorcethane
1,2-dichloroethane
Ethylbenzene
Methylene Chloride
Methyl ethy] ketone
Methyl isobutyl ketone
1,1,1-trichloroethane
1,2,4-trimethylbenzene
Trichloroethene
Toluene

Vinyl Chloride
Xylenes

PCBs

PAHs

Phthalates

Lead

Cadmium

Notes:
*

TWA

i

ROCHESTER FIRE TRAINING ACADEMY
TOXICITY AND EXPOSURE DATA

APPENDIX G
TABLE 1-3

Inhalation Hazard

TWA (ppm)

1,000
10
75

1,000
2

100
160
1060
500

350
25

100

200
1

100
1 ug/m®

*
0.05 mg/m®
total dust/
particulate

0.005 mg/m’
total dust/
particulate

Dermat
TLV ) yoerd
750 Low
10 High
75 -
1,000 Mod
10 Mod
200 Mod
200 Mod
160 Low
50 Mod
200 Mod
50
350 Meod
25 Mod-Low
50 High
100 Low
5 High
100 —
High
* Mod-High
* Low
0.15 mg/m?
total dust/
particulate
0.01 mg/m?
total dust/
particulate

allowable for 8 hours per day @ 40 hours per week.

TLV

allowable for 8 hours per day @ 40 hours per week.

0965-086-140/0OM/AGT

mg/kg

9 750
3 800

1,120
1,120
3500

3,400
10,300
4,920
5,000

500
5,000

TWA and TLYV not applicable to these general classes of compounds.
Time Weighted Average established by OSHA, equals the maximum exposure concentration

Fire/
Explosion
Hazard

high/mod
high/mod

meod/mod
slight/slight
——
—
high/—

high/mod
—_—
slight/slight
mod/slight
slight
slight/mod
high/high
high/mod
slight/—

Threshold Limit Value established by ACGIH, equals the maximum exposure concentration
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identified in Table 1-2. Brief descriptions of the toxicology of some of these materials and

related health and safety guidance and criteria are provided below.

Acetoneis a colotless liquid having a characteristic odor. In high concentra-
tions, acetone vapors can irritate the eyes and skin. However, acetone has a
very low skin toxicity rating. Prolonged inhalation of vapors may lead to
headache or natcotic effects. Acetone is flammable, and explosion may
occur if the vapors are exposed to flame.

e may or skin absorption
ing to , of chlorine will be
emitted.

1,2-Dichloroethene is a colorless, volatile liquid which is highly toxic via
oral or inhalation routes. 1,1-Dichloroethene is 2 carcinogen and can explode
spontaneously. Violent reactions can occur when this substance is exposed
to oxidizing materials.

Ethyl Benzene is a colorless, aromatic liquid which can irtitate the eyes, skin
and mucous membranes at a concentration of 0.1% in air. Exposure to higher
concentrations may cause dizziness and a sense of constriction of the chest.
Ethyl benzene is flammable, and can react vigorously with oxidizing
materials.

Methyl Isobutyl Ketone (MIBK) is a colorless liquid with a characteristic
sweet, sharp odor. MIBK is a skin and eye irritant and has a narcotic effect
upon exposure to high concentrations. MIBK poses a moderate explosion
hazard when exposed to heat or flame.

Tetrachloroethene is a colorless lignid having a chloreform-like odor.
Tetrachloroethene may be toxic via inhalation routes, prolonged or repeated
contact with the skin, or when ingested by mouth exposures to concentrations
above 200 ppm can cause irritation and burning of the eyes, nose, and throat.
There may be vomiting, nausea, drowsiness, an attitude of irresponsibility
and even an appearance resembling alcoholic intoxication. This material acts
as an anesthetic through the inhalation of excessive amounts within a short
time. Tetrachloroethene can cause dermatitis, particularly after repeated or
prolonged skin contact.

1,1,1-Trichloroethane is moderately toxic by ingestion and intraperitoneal
routes, is a moderate skin and severe eye irritant, narcotic in high
concentrations. 1,1,1-TCA causes a proarrythmic activity which sensitizes
the heart to epinephrine-induced arthythmias. This sometimes will cause a

G965-086~140 AG-6
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ularly when this material is massively inhaled as in drug

3 marily in
levels of

tor

including vertigo, fatigue and he ed
carc sofp e sure to TCE are

thro TCE t

Toluends an organic liquid derived
cause narcotic effects (impairment of
etite,
toe
easily when removed from the exposure.

Vinyl chioride is a synthetic chlorinated organic chemical used in the

of p
may
hydrocarbons TCE and 1 2-trans-di
¢ chlori
a Skin ¢ th undiluted vinyl chloride results in
e by on that
utee ob n cific
s o gh
r in
&
1 P asa , are mo
c to sed ti but rare e

exposure include chloracne and liver atrophy. The ACGIH threshold limit

and the e we average concentration standard for some
ounds i 500

Ca 0 ly tox n

irri d can v

also be carcinogenic when inhaled,
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Lead compounds are cumulative. The major routes of lead absorption are

intesti ' tem. Small s
be ab skin when
rati ems us
the and
Xyl ess | $
200 dto o
cause e . Upon heating to decomposition, acrid smoke and fumes

may be

The use of proper respiratory protection (Section 1.8) and implementation of air
monitoring (Section 1.9) will minimize the potential for exposure to airborne contamination.
Further, exposure to contaminants through dermal and other routes will also be minimized

through the use of protective clothing (Section 1.8) and safe work practices {Section 1.7).

1.5  MEDICAL SURVEILLANCE

Medical monitoring, including initial employment, annual and employment
termination examinations, will be provided to employees whose work may result in potential
chemical exposure or present unusual physical demands. Medical evaluations will be
performed by an occupational physician. The medical evaluations will be conducted
according to the Corporate Medical Monitoring Program and include an evaluation of the
workers' ability to use respirator protective equipment (as per 29 CFR 1910). The

examination will include:
Occupational history.
Medical history.

Medical review.

Medical surveillance examination with emphasis on organ systems poten-
tially affected by toxic substances identified in the work environment.

f cal (sight, hearing, musculoskele-
r ob
0965-086-140 AG-8
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Laboratory testing to include a complete blood count, white cell differential
count, serum multiphasic screening and urinalysis

The purposes of the medical evaluation are to: (1) determine fitness for duty on
hazardous waste sites (such an evaluation is based upon the employee's occupational and
medical history, a comprehensive physical examination and an evaluation of the ability to
work while wearing protective equipment); and (2) establish baseline medical data.

Supplemental examinations may be performed whenever there is an actual or
suspected excessive exposure to chemical contaminants or upon experience of exposure
symptoms, or following injuries or temperature stresses.

In conformance with OSHA regulations, medical records will be maintained and
preserved for a period of 30 years following termination of employment. Employees have

access to the results of medical testing and to full medical records and analyses.

1.6 EMPLOYEE TRAINING PROGRAM

All employees who may be exposed to hazardous substances, health hazards, or
safety hazards shall be adequately trained prior to engaging in any on-site work activities.
At a minimum, such training shall include an initial 40-hour Hazardous Waste Site Worker
Protection Course, an 8-hour Annual Refresher Course subsequent to the initial 40-hour
training, and 3 days of actual field experience under the direct supervision of a trained,
experienced supervisor (i.e., the Health and Safety Coordinator or his/her designee). This
training shall be conducted by a qualified instructor and shall be specifically designed to
meet the requirements of OSHA Standard 29 CFR 1910.120(e)}(2). At a minimum, the initial

40-hour training course will include the following:

TOPICS
- OSHA/SARA/EPA/RCRA/HCS Requirements - Waste Site Safety
- Decontamination of Personnel & Equipment - Hazard Recognition

Medical Surveillance
Cold & Heat Stress

Fire, Explosion & Accident Prevention

Respiratory Protection Selection & Use

0965-086-140 AGY
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"PIRNIE

- Preparation of Health & Safety Plans - Site Entry & Set-Up

- Emergency Preparedness & Escape - Permissible Exposure Limits

- Protective Clothing Use & Selection - Site Conirol & Work Zones

- Air Monitoring & Surveillance - Chemical & Physical Hazards

- Work Practices to Minimize Risk - Confined Space Entry
WORKSHOPS/EXERCISES

- Self-Contained Breathing Apparatus - Qualitative/Quantitative Fit Test
- Air Monitoring Equipment Workshop - i,evel A/B Field Exercise

- Air Purifying Respirator Workshop - Level B/C Field Exercise

- Decontamination - Air Tank Refilling Workshop

Records and certifications received from the course instructor documenting each
employee's successful completion of the training identified above will be maintained on file
in both local and corporate headquarters offices. Subcontractor(s} will be required to
provide similar documentation of training for all their personnel who will be involved in
on-site work activities.

Any employee who has not received adequate training and has been so certified shall
be prohibited from engaging in on-site work activities that may involve exposure to
hazardous substances, health hazards or safety hazards.

Periodic health and safety briefings will be conducted by the Site Health and Safety
Officer for histher employees on an as-needed basis. Problems relative to respiratory pro-
tection, inclement weather, heat/cold stress or the interpretation of newly-available environ-
mental monitoring data are examples of topics which might be covered during these

briefings.

1.7 SAFE WORKPRACTICES

All employees shall obey the following safety rules during on-site work activities

conducted within the exclusion and support zones:

0965-086-140 AG-I0
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Eating, drinking, chewing gum or tobacco, smoking, or any practice which
increases the probability of hand-to-mouth transfer of contaminated material is
strictly prohibited.

The hands and face must be thoroughly washed upon leaving the work area and
prior to engaging in any activity indicated above.

Any required respiratory protective equipment and clothing must be worn by
all personnel going on-site. Excessive facial hair (i.e., beards, long mustaches
or sidebums), which interferes with the satisfactory respirator-to-face seal is
prohibited.

Contact with surfaces/materials either suspected or known to be contaminated
will be avoided to minimize the potential for transfer to personnel, cross-
contamination and need for decontamination.

Medicine and alcohol can potentiate the effects of exposure to toxic chemicals.
Due to possible contraindications, use of prescribed drugs should be reviewed
with the Pimie occupational physician. Alcoholic beverage and illegal drug
intake are strictly forbidden during site work activities.

All personnel shall be familiar with standard operating safety procedures and
additional instructions contained in this Health and Safety Plan.

On-site personnel shall use the "buddy"” system. No one may work alone, i.e.,
out of earshot or visual contact with other workers in the exclusion zone.

Personnel and equipment in the contaminated area shall be minimized,
consistent with effective site operations.

All employees have the obligation to correct or report unsafe work conditions.

Use of contact lenses on-site will not be permitted. Spectacle kits for insertion
into full-face respirators will be provided for employees as required.

1.8 PERSONAL PROTECTION EQUIPMENT

Personnel must wear personal protective equipment (PPE) when work activities in-
volve known or suspected atxrfospheﬁc contamination; when vapors, gases, or particulates
may be generated; or when direct contact with dermally active substances may occur. Full-

face respirators will be used to protect the lungs, the gastro-intestinal tract and the eyes

0965-085-140 AG-11
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against air toxicants. Chemical-resistant clothing will be used to protect the skin from
contact with skin-destructive and skin-absorbable chemicals. All PPE shall be maintained
and stored as specified by the manufacturer. Good personal hygiene and safe work practices,
as identified in Section 1.7, are also necessary to limit or prevent the ingestion of potentially
harmful substances.

Personal protection equipment has been designated for each project task where
potential hazards exist. The designated PPE for each task is listed in Table 1-4. The Site
Health and Safety Coordinator will monitor the use of PPE during extreme temperature

conditions.

1.9 ENVIRONMENTAL MONITORING

1.9.1 General On-Site Monitoring

Modifications to the level of protection established for employees for each task will
be based upon measurements of the contaminants present in the work environment. Tasks
and activities proposed for this site along with the estimated potential of exposure to
contaminants known to be present in the groundwater and soil at each well location will be
used to determine the minimum required levels of personal protection and is described in
Section 9.8. Based upon the existing data base, the release of organic vapors may occur
during the construction phase of the project. Ambient breathing zone concentrations may,
at times, exceed the permissible exposure limits (PEL) established by OSHA for the individ-
val compounds (see Table 1-3). Respiratory and dermal protection may be modified
{upgraded or downgraded) based upon real-time field monitoring data.

Contaminated soil and groundwater are most likely to be encountered during liner
repair and monitoring activities. The air monitoring program will monitor volatile contami-
nants as well as the presence of respirable dust when soil is physically disturbed. Real time
monitoring, with a combustible gas meter and total organic vapor analyzer (HNu), will be
performed by the Health and Safety Coordinator on a periodic basis during all sampling and
field reconnaissance surveys. The level of respiratory and dermal protection in use will be

based upon an evaluation of general air monitoring data.
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APPENDIX G
TABLE 1-4

ROCHESTER FIRE TRAINING ACADEMY

PPE FOR EACH PROJECT TASK WITH AN IDENTIFIED HAZARD

I Sample groundwater (Level D respiratory, Level C dermal):
Tyvek Suit
Chemical protective gloves (latex)
Rubber boots {pull-on} and safety shoes
Safety glasses

2 Conduct site inspection and non-intrusive maintenance (Level D).
Coveralls (or work clothes)
Rubber boots {pull-on} and safety shoes
Safety glasses
For Intrusive Maintenance, upgrade to Level C Dermal

3. Groundwater level monitoring (Level D respiratory, Level C dermal):
Tyvek Suit
Chemical profective gloves (latex)
Rubber boots {putl-on) and safety shoes
Safety plasses

0965-086-140/0MFAGT
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Monitoring instruments will be protected from surface contamination during use to
allow for easy d on. When not in use, the monitoring instruments will be placed
on plastic sheeting to avoid surface contact. Additional monitoring instruments may be
required if the situations or conditions change.

Any grab samples which are collected as part of an addended scope of work will be
surveyed with the HNu, or similar equipment as each sample is refrieved. These values will
be recorded with the respective sample number and will assist in the determination of the

adequacy of employee protective equipment.

1.9.2 On-Site Monitoring Action Levels

The HNu or other appropriate instrument(s) will be used to monitor organic vapor
concentrations as specified in this plan. Methane gas will be monitored during cover system
repairs or other activities requiring significant cap disruption with the "combustible gas”
option on an explosimeter/tritector or other appropriate instrument(s). In addition, fugitive
dust/particulate concentrations will be monitored duri ng cover system repairs or substantially
intrusive activities using a real-time particulate monitor. Readings obtained in the breathing
zone may be interpreted (with regard to other site conditions) as follows for on-site

personnel:

Total atmospheric concentrations of unidentified vapors or gases ranging from
0 to background on the HNu - Continue Operations Under Level D.

entified el
5 ppm s
chemicals toxic to the skin) - Continue
Operations Under Leve] C.

Total atmospheric concentrations of unidentified vapors or gases yielding
sustained readings of 5 to 50 ppm above background on the HNu - continue
operations under Level B, re-evaluate and alter activities (if possible) to achieve
lower vapor concentrations.

Total atmospheric concentrations of unidentified vapors or gases above 50 ppm
on the HNu - discontinue engineering operations and exit the work zone
immediately,
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The explosimeter will be used to monitor levels of both combustible gases and oxygen
during site activities. Action levels based on the instrument readings shall be as follows:

Less than 10% LEL - Continue engineering operations with caution.

10-25% LEL - Continuous monitoring with extreme caution, determine
source/cause of elevated reading,

Greater than 25% LEL - Explosion hazard, evaluate source and leave the Work
Zone.

Less than 19.5% oxygen - leave Work Zone immediately,
19.5-25% oxygen - Continue engineering operations with caution.

Greater than 25% oxygen - Fire hazard potential, leave Work Zone immediate-
ly.

The particulate monitor will be used to monitor respirable dust concentrations during
all intrusive activities for the putpose of settling these actions, the air contaminant is
considered to be 100 percent lead (Pb). Action levels based on the instrument readings shall

be as follows:

Less than 150 ug/m® - Continue field operations,

du or val ate
ng ort at of

Readings with the explosimeter, particulate monitor, and organic vapor analyzer wil|
be recorded and documented in the Health and Safety logbook. All instruments will be
calibrated before use and the procedure will be documented in the Health and Safety

logbook.
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1.9.3 Community Monitering Action Levels
In addition to the action levels prescribed in Section 1.9.2 for Malcolm Pirmnie
personnel on-site, the following criteria shall be adhered 1o for the protection of the nearby

community.

Vinyl Chloride and Chloroform

e Ppm
e, nant-s

oroform will be performed using either a

draeger tube or a field GC. If neither vinyl chloride nor chloroform are detected
at the perimeter of the exclusion zone, monitoring for total organic vapors will
continue as discussed below. If vinyl chloride or chloroform are detected at the
perimeter of the exclusion zone, total organic vapor monitoring will be
conducted 200 feet downwind of the work area or half the distance to the
nearest residential or commercial structure whichever is less. If the concentra-

tion of total vapors exceeds 1 ppm at this location and vinyl chloride or
beh nyl
thin the

structure.  If either vinyl chloride or
chloroform are detected in the 20-foot zone, the major vapor emission response
plan will be implemented.

Total Organic Vapors

If the ambient air concentration of organic vapors exceeds 10 ppm above
background at the perimeter of the exclusion zone, work activities will be halted

nu low
ivi leve
than 10 ppm over background, but le peri

exclusion zone, activities can resume, provided that the organic vapor level
200 feet downwind of the work area or half the distance to the nearest residence
or commercial structure, whichever is less, is below 10 ppm over background,
If the organic vapor level is above 25 ppm at the perimeter of the exclusion
zone, the Contractor's Health and Safety Officer must notify Malcolm Pirnie's
Site Health and Safety Coordinator and shutdown waork activities. When work
shutdown occurs, downwind air monitoring, as directed by the Contractor's
Health and Safety Officer, will be implemented per the Contractor's HASP to
ensure that vapor emissions do not impact the nearest residential or commercial

at exce specified in the Major Vapor Emission

ee . The Health and Safety Officer will determine
when re-entry of the exclusion zone is possible,
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Major Vapor Emission (Total Organic Vapors)

If any organic levels greater than 10 ppm over background are identified
200 feet downwind from the work area or half the distance to the nearest
residential or commercial property, whichever is less, all work activities must
be halted.

If, following the cessation of the work activities or as the result of an emer-
gency, organic levels persist above 10 ppm above background 200 feet
downwind or half the distance to the nearest residential or commercial property
from the work area, then the air quality must be monitored within 20 feet of the
perimeter of the nearest residential or commercial structure (20-foot zone).

are unsuce if the foll
s in the 20 , then the
omatically be placed into effect:

- if organic vapor levels are approaching 10 ppm above background.

or n Re shall be imme
if level than 10 ppm

Major Vapor Emission Response Plan:
Upon activation, the following activities will be undertaken:

1. The local police authorities will immediately be contacted by the Safety Officer
and advised of the situation; and

2 Frequent air menitoring will be conducted at 30-minute intervals within the
20-foot zone.

The following personnel are to be notified in the listed sequence in the event that a
Major Vapor Emission Plan is activated:
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Responsible Person

Site Health and Safety
Coordinator

Site Health and Safety
Coordinator

Site Health and Safety
Coordinator

Contact Contact Location/Phone
Police 911

NYSDEC Representative (716} 226-2466
Region 8 - Avon

{(if no DEC representative

ott-site)

NYSDOH Representative (716) 423-8071
Rochester Field Office

Additional numbers as listed in Section 1.13 {(Emergency Response Plan).

Explosive Vapors

Sustained atmospheric concentration of greater than 10% LEL in the work

area - Increase m
portion of the site

fre ses at the downwind
to 1

Sustained atmospheric concentrations of greater than 10% LEL at the downwind
site perimeter - Contact local Fire Department,

Airborne Particles

Sustained atmospheric concentrations of greater than 150 ug/m® in the work

Increase
site to at

fre for particulates at the downwind portion
3¢ S.

Sustained atmospheric concentrations .of 150 ug/m’ or greater at the downwind
site perimeter - Stop work and evaluate situation.

Pertinent y response information including the telephone number of the Fire

Department are included in Section 1.13 (Emergency Response Plan).

1.10 HEAT/COLD STRESS MONITORING

Since site inspections, maintenance, and monitoring activities will be scheduled for both

the summer and winter months, measures will be taken to minimize heat/cold stress to

employees. The Site Health and Safety Coordinator or his/her designee will be responsible for

monitoring employees for symptoms of heat/cold stress.
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1.10.1 Heat Stress Monitoring
Personal protective equipment may place an employee at risk of developing heat stress,
probably one of the most common (and potentially serious) illnesses encountered at sites
requiring PPE. The potential for heat stress is dependent on a number of factors, including
environmental conditions, clothing, workload, physical conditioning and age. Personal
protective e may severely reduce the body's normal ability to maintain equilibrium (via
ion, convection and radiation), and by its bulk and weight increases energy expenditure.

The signs and symptoms of heat stress are as follows:

Heat rash may result from continuous exposure to heat or humid air,

Heat cramps are caused by heavy sweating with inadequate electrolyte replace-
ment. Signs and symptoms include:

. muscle spasms
. pain in the hands, feet and abdomen

Heat exhaustion occurs from increased stress on various body organs including
inadequate blood circulation due to cardiovascular insufficiency or dehydration.
Signs and symptoms include:

pale, cool, moist skin
heavy sweating
dizziness

nausea

fainting

Heat stroke is the most serious form of heat stress. Temperature regulation fails
and the body temperature rises to critical levels. Immediate action must be taken
to cool the body before serious injury and death occur. Competent medical help
must be obtained. Signs and symptoms are:

red, hot, usually dry skin

lack of or reduced perspiration
nausea

dizziness and confusion
strong, rapid pulse

coma
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The monitoring of personnel wearing protective clothing should commence when the
ambient is 70 degrees Fahrenheit or above. For monitoring the body's recuperative
ability to excess heat, one or more of the following techniques should be used as a screening

mechanism.

Heart rate may be measured by the radial pulse for 30 seconds as early as
possible in the resting period. The rate at the beginning of the rest period should
not exceed 110 beats per minute. If the rate is higher, the next work period
should be shortened by 10 minutes (or 33%), while the length of the rest period
stays the same. If the pulse rate is 100 beats per minute at the beginning of the
next rest period, the following work cycle should be further shortened by 33%.

Body temperature may be measured orally with a clinical thermometer as early
as possible in the resting period. Oral temperature at the beginning of the rest
period should not exceed 99.6 degrees Fahrenheit. If it does, the next work
period should be shortened by 10 minutes (or 33%), while the length of the rest
period stays the same. However, if the oral temperature exceeds 99.6 degrees
Fahrenheit at the beginning of the next period, the following work cycle may be
further shortened by 33%. Oral temperature should be measured again at the end
of the rest period to make sure that it has dropped below 99.6 degrees Fahrenheit.
No Malcolm Pimie employee will be permitted to continue wearing semiper-
meable or impermeable garments when his/her oral temperature exceeds 100.6°
Fahrenheit.

1.10.2 Cold Stress Monitoring
Exposure to cold conditions may result in frostbite or hypothermia, each of which

progresses in stages as shown below.

Frostbite occurs when body tissue (usually on the extremities) begins to freeze.
The three states of frostbite are:

1)  Frostnip- This is the first stage of the freezing process. Itisch zed
by a whitened area of skin, along with a slight burning or painful sensation.
Treatment consists of removing the victim from the cold conditions,
removal of boots and gloves, soaking the injured part in warm water
(102-108°F) and drinking a warm beverage.

2) Superficial Frostbite - This is the second stage of the freezing process. It
is characterized by a whitish-grey area of tissue which will be firm to the
touch but will yield little pain. Treatment is identical to that for frostnip.
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3) Fros -In e of the freezing process the affected
will old, , and will yield little to no pain.
Treatment is identical to that for frostnip.

Hypothermia occurs when the body loses heat faster than it can produce it.
The stages of hypothermia (which may not be clearly defined or visible at first)
are the following:

1)

2) change to a disagreeable mood)
3} Unconsciousness

4) Bodily freezing

5) Death (if untreated)

Treatment of hypothermia is given below:

Remove the victim from the cold environment and remove wet or frozen
clothing. (Do this carefully as frostbite may have started.)

+  Perform active re-warming with hot liquids for drinking (Note: do mot give
the victim any liquid containing alcohol or caffeine in this case) and a warm
water bath (102-108°F)

«  Perform passive re-warming with a blanket or jacket wrapped around the
victim.

In any potential cold stress situation, it is the responsibility of the Site Health and Safety

Officer to encourage the following:

Workers should dress warmly, with more layers of thin clothing as opposed to
one thick layer.

Personnel should remain active and keep moving.
Personnel should be allowed to take shelter in a heated area, as necessary.

Personnel should drink warm liquids (no caffeine or alcohol if frostbite has set
in).
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1.11 'WORK ZONES AND SITE CONTROL

Work zones around the areas designated for site inspection and maintenance, sample
collection, and landfill gas monitoring will be established by the Health and Safety Coordinator
on a daily basis and communicated to all employees and other site users. It shall be the Site
Health and Safety Coordinator's responsibility to ensure that all site workers are aware of the

work zone boundaries and to enforce proper procedures in each area. The zones will include:

Exclusion Zone ("Hot Zone') - the area where contaminated materials may be
exposed, excavated or handled and all areas where contaminated equipment or
personnel may travel. The zone will be delineated by flagging tape. All
personnel entering the Exclusion Zone must wear the appropriate PPE.

Contamination Reduction Zone - the zone where decontamination of personnel
and equipment takes place. Any potentially contaminated clothing, equipment
and samples must remain in the Contamination Reduction Zone until decontami-
nated.

Support Zone - the part of the site which is considered non-contaminated or
“"clean”. Supporte will be located in this zone, and personnel may wear
normal work clothes within this zone,

Access of non-essential personnel to the Exclusion and Contamination Reduction Zones
will be strictly controlled by the Health and Safety Coordinator. Only personnel who are
essential to the completion of the task will be allowed access to these areas and only if they are
wearing appropriate PPE. Entrance of all personnel must be approved by the Site Health and
Safety Coordinator.

A log containing the names of workers and their level of protection will be maintained
on-site.

The zone boundaries may be changed by the Site Health and Safety Coordinator as
environmental conditions warrant, and to respond to the necessary changes in work locations on-

site.
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1.12  FIRE PREVENTION AND PROTECTION

Recommended practices and standards of the National Fire Protection Association
(NFPA) and other applicable regulations will be followed in the development and application
of Project Fire Protection Programs. When required by regulatory (DEC) authorities, the project
management will prepare and submit a Fire Protection Plan for the approval of the contracting
officers, authorized representative or other designated official. Essential considerations for the

Fire Protection Plan will include:
Proper site preparation and safe storage of combustible and flammable materials.
Availability of coordination with private and public fire authorities.

Adequate job-site fire protection and inspections for fire prevention,

Adequate indoctrination and training of employees.

1.12.1 Equipment and Requirements
Fire extinguishers will be provided by the Subcontractor(s).
Fire d, serviced, and maintained in accordance with
the #s a minimum, all extinguishers shall be

checked monthly and weighed semi-annually, and recharged if necessary.

Immediately after each use, fire extinguishers will be either recharged or
replaced.

1.12.2 Flammable and Combustible Substances

All storage, handling or use of flammable and combustible substances will be
under the supervision of qualified persons.

x

ns of the NFPA.
If any po
VO to mi zZe

excavation activities. In addition, O
conducted throughout the drilling/excavation operations.
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1.13 EMERGENCY RESPONSE PLAN

Emergency medical treatment can be obtained at the Strong Memorial Hospital in

Rochester. This information shall be posted in the on-site treatment building and in the field

vehicle. It is the Site Safety Officer’s responsibility to ensure that the information sheet is

posted.

Emergency Telephone Numbers:

Fire, Ambulance, Police
Strong Memorial Hospital

Directions to Hospital:

911
(716) 275-2100

The following directions describe the best route to Strong Memorial Hospital

from the Rochester Fire Academy (refer to Figure 1

will take about five minutes,

1. From the site, turn right onto Scottsville

Avenue,

2 Turn right onto Elmwood Avenue;
Genesee River to Lattimore Ro d.

3 Turn right onto Lattimore Road and

Blvd,

4, Tum left onto Crittenden Blvd.
Hospital Emergency Room loca

1.14 COMMUNICATION STANDARD

to the St
de of the

~2}. The route to the hospital

Road and proceed to Elmwood

proceed on Elmwood over the

proceed one block to Crittenden

Memoeorial

In order to comply with the OSHA Hazard Communication Standard (29 CFR
1910.1200), the Contractor and other site representatives must implement a Hazard Communica-
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FIGURE 2
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*PiRNE”

tion Program (HCP). The program must be designed to provide employees with information on
hazardous chemicals to which they may be exposed. Information is provided to employees
through employee training, container labeling of all chemicals used, Material Safety Data Sheets
{MSDS), and access to the written HCP. The only chemicals which should be introduced to the
site are those used for sample preservation and decontamination (e.g., nifric acid, sulfuric acid
and Alconox™). The MSDS’s for these chemicals must be maintained at the site and provided

for review by all field personnel.
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APPENDIX H

LIST OF DOCUMENTS MAINTAINED AT
GROUNDWATER TREATMENT BUILDING OFFICE



LIST OF DOCUMENTS MAINTAINED AT
GROUNDWATER TREATMENT BUILDING OFFICE

Empire Soils Investigations, 1981

Engineering Investigations at Inactive Hazardous Waste Site in the State of New
York, Phase I Investigation, Rochester Fire Academy, Recra Research, Inc., 1983.

Engineer Investigations at Inactive Hazardous Waste sites in the State of New York,
Phase 11 Investigation, Rochester Fire Academy, Recra Research, Inc., 1985.

Remedial Investigation for the Rochester Fire Academy Site-Results of
Preliminary Surveys, Malcolm Pirnie, Inc., February 1990.

Remedial Investigation Report for the Rochester Fire Academy Site, Malcolm
Pirnie, Inc., May 1991.

Interim Remedial Measures (IRM) Phase 11Design Concept Report, Malcolm
Pirnie, Inc., February 1992.

Supplemental Remedial Investigation Report for the Rochester Fire Academy
Site, Malcolm Pirnie, Inc., May 1992.

Feasibility Study for the Rochester Fire Academy Site, Malcolm Pirnie, Inc.,
February 1993.

Record of Decision, Rochester Fire Academy, Monroe County, New York, Site
Number 828015, New York State Department of Environmental Conservation,
March 1993.

Draft Technical Report for Adjacent Property Owners, Malcolm Pirnie, Inc., April
1993.

Subsurface Exploration and Geotechnical Engineering Report for Proposed
Smokehouse and Pre-Engineered Treatment Plant Structures at Rochester Fire
Academy Project, Rochester, New York, Buffalo Drilling Company, Inc., May
27, 1993.

Closure Report, Interim Remedial Measures, Rochester Fire Academy Site,
Malcolm Pirnie, Inc., July 1993.

Drill Yard Remediation Plan, City of Rochester, New York, Fire Training
Facility, Cowan and Cricenti Engineering Associates, Inc., August 1993.

Remedial Design Engineering Report, Rochester Fire Training Academy,
Rochester, New York, November 1993.



Project Manual, Fire Training Academy Remedial Construction, Malcolm
Pirnie, Inc., December 1994.

Fire Training Academy Remedial Construction Drawings and Record
Drawings, Malcolm Pirnie, Inc., December 1994.

Construction Monitoring Report for Fire Training Academy Remedial
Construction, Malcolm Pirnie, Inc., November 1997.

Rochester Fire Academy Groundwater Treatment System Operations and
Mainte- nance Manual. CSR Technical, Inc., May 1996.

Manufacturer's literature for individual groundwater collection, treatment,
control and remote monitoring equipment, 1996-1997.

Record Drawings for Rochester Fire Academy Remedial Construction (to be
submitted by Thermocor Kimmons).
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C ty of Rochester

FAX {718) 1¢ Department of of the Commissioner
TDDNovice 2323260 Environmental Services of Quality
ch oB
Rochester, New York 14614-1278
Tel#: (716) 428-6011

January 30, 1998

Suzanne Wheatcraft .
Clough, Harbour & Assoclates

13 South Fitzhugh Street
Rochester, New York 14614-1487

Re: ARFF/PSTF Soils Management Plan
Dear Ms. Wheatcraft:
lan for future excavation work in the training ground at
y site. We prepared the plan with the assistance of
#
a

he waste generator and site owner. As a result, we
nagement of normal practices by the City. .

If you any quest the plan or its implementation piease give me a call af 428-5978. Thank you
for yo ience and n.
Sin

D

Manager, Division of Environmental Quality

s i,
et ¥ CR—

GAENVQUALWARIOARFFCONT.LET

enc,

¢ AKlumpp
J.Brennan
E.Tomasso
F.Ritz/MP
A Nagi/NYSDEC

EEQ Employer/Handicapped



7. Enclosed is the City’s proposed language for Article XX, third {, p. 20:

Furthermare, pursuant to letters dated February 21, 1997
and April 9, 1997 between City and County, the County
agrees to undertake, at its expense, a DEC required capping
system for fire training grounds in accordance with Site
Record of Decision and the Consent Order, Index No.
B8-0205-87-09; the County is also responsible for operating
and maintaining the facility consistent with the Site Record
of Decision and the New York State approved Operations
and Maintenance Manual for the Site. The County agrees o
defend, indemnify and hold the City and MCC harmless
against any and all liability, loss, damage, claim, suit,
expenss, fine, fee, penalty or cost of any kind, including
attorney fees and consultant fees which the City or MCC
may directly or indirectly incur, suffer or be required to pay
as a result of the remediation work, undertaken by the
County.



Aircraft Rescue and Firefighting/Public Safety Training Facility Project

Training Grounds Seils Management Plan
January 31, 1998

PURFOSE

Monroe County is constructing the Aircraft Rescue and Fireft ublic Safety
Training Facility (ARFF/PSTF) located at the Rochester Fire and Police Training
Academy. This site recently underwent remediation by the City of Rochester under
consent order with the New York State Department of Environmental Conservation
(NYSDEC). A major element of the remediation was to remove soil contaminated with
various hazardous wastes, including PCB’s, fuel/solvent and lead and cadmium
contaminated soil. The purpose of this soils management plan is to describe the steps
which must be taken to characterize any soil excavated from the fire training grounds
below the elevation where the previous remediation was completed and to manage any soil
generated which is classified as a non-hazardous special waste or a hazardous waste. It is
expected that soil excavated during the project below an elevation of 519 ft msl may still
have contaminants present and could be classified either as a special waste or as a
hazardous waste.

NYSDEC regulations regarding management of hazardous and non-hazardous special
waste are contained in 6 NYCRR Parts 371, 372 and 6 NYCRR Part 360. Proper
management requires that care be taken in planning, monitoring and testing excavated soil
to properly characterize the soil and ensure proper disposition of the soil. This document
provides guidance for the characterization and proper disposal of soils excavated from an
elevation below 519 ft msl at the ARFF/PSTF construction site.

CITY OF ROCHESTER CONTACTS

Mark Gregor, City of Rochester, Manager, Division of Environmental Quality (428-5978)
will provide technical assistance and consultation to Monroe County o issues of soil
management and is the designated contact for communications with NYSDEC
representatives.

Anne Klumpp, City of Rochester, Environmental Compliance Coordinator (428-7474),
will coordinate waste transportation and disposal. Ms. Klumpp will asstst Monroe County
in securing waste profile acceptance from the disposal facility({ies) and will sign all waste
profiles and hazardous waste manifests. She will be available to answer questions on
waste transportation and disposal issues.



SOIL CHARACTERIZATION

A. Waste Types

It is anticipated that soils excavated from elevations below 519 ft msl may fall into one of
three categories of waste:

1. Soil with no chemical constituents above NYSDEC cleanup levels

2. Contaminated soil containing levels of compounds above the NYSDEC cleanup levels,
but which is classified as a non-hazardous special waste

3. Contaminated soil exhibiting characteristics which classify it as a hazardous waste
B. Sampling and Analysis

To determine which category these soils fall into, the Contractor must obtain one (1)
representative sample per 100 yd® of soil excavated from below a level of 519 ft msl.
Each sample must be analyzed by the contractor for the following:

NYSDEC Record of Decision cleanup level list, limits are
» Volatite organic compounds (VOC) by EPA method 8260
{ROD cleanup level = 10 ppm total VOCs),
. PCBs by EPA method 8080
(ROD cleanup level =10 ppm total PCBs},
Total lead -
(ROD cleanup level = 250 ppm total lead) and
. Total cadmium
(ROD cleanup level = 10 ppm total cadmiumy).
. Guidance Values set forth in NYSDEC STARS #1 Policy (EPA methods
8020/8021, 8270)
* Hazardous Waste Characteristic of Toxicity, using the toxicity characteristic
leaching procedure (TCLP) for EPA waste codes D004 - D043
® Polychlorinated biphenyls (PCBs) by EPA method 8080

C. Waste Determination Criteria

Soil which fails the TCLP for any of the hazardous waste characteristics of toxicity or
contains greater than 50 ppm of PCBs will be classified as a hazardous waste.

Soil which is not characterized as a hazardous waste due to toxicity or PCBs, but which
exceed any of the NYSDEC ROD cleanup levels or Stars #1 guidance values wili be
classified as non-hazardous special waste.



Since many disposat facilities require testing in addition to those listed above, it is
recommended to the contractor that the following test also be performed by the contractor
on each sample at the time of waste characterization:

® ignitability

® corrosivity

* reactivity

@ paint filter test
® percent solids

SOIL MANAGEMENT AND DISPOSAL
A. Soil Meeting all NYSDEC Cleanup Levels

Soils characterized as not exceeding any site cleanup levels or hazardous waste
characteristic regulatory levels may be managed as typical construction and
demolition debris. Such soils may be re-used on-site or disposed of at an off-site
location that can legally accept C&D material. The contractor shall be responsible
for selecting off-site disposal of soils meeting all cleanup levels. -

B. Non-Hazardous Special Waste

The Contractor shall manage all non-hazardous special waste generated during the
project must be managed in accordance with 6 NYCRR Part 360 regulations,
Excavated special waste which will be staged on-site prior to off-site shipment
must be placed on and covered with 6mm poly sheeting to prevent migration of
contaminants. The material must be disposed of at an approved RCRA Subtitle D
and 6 NYCRR Part 360 permitted facility such as the Monroe County Mill Seat
Landfill.

The City of Rochester will be listed as the generator of the waste on all profiles
and shipping papers and a City representative wilt sign all profiles and shipping
papers.

C. Management of Hazardous Waste

The Contractor shall store all hazardous waste generated at the site will be stored
it compliance with applicable federal and state hazardous waste management
regulations. Hazardous waste stored at the site prior to shipment must be staged
on and covered with 6 mm poly sheeting to prevent migration of hazardous waste.



YL

Hazardous waste may be accumulated on site for as period not exceeding 90 days.
The waste must be manifested and shipped to a treatment storage and disposal
facility (TSDF) before the 90 day accumulation time is up. All hazardous waste
will be shipped to CWM on a New York State Hazardous Waste Manifest.
Manifests will be reviewed and signed by Anne Klumpp or Mark Gregor. The
transporter utilized to transport hazardous waste must be a fully licensed and
permitted hazardous waste transporter. A list of possible waste transporters can
be supplied by the City to Monroe for this project.

Note to Contractor:

During the remediation project which took place recently at the Fire Academy, hazardous
waste soil was shipped to CWM Chemical Services in Model City, New York. Copies of
the profiles for these waste streams are attached to this plan. CWM has indicated hat the
information from the existing profiles can be transferred to new profiles without waiting
for a new approval to be obtained to facilitate shipment of any hazardous waste generated
during the ARFF/PSTF project.

Waste generated during the remediation project at the Fire Academy met the land disposal
restriction treatment standard for the hazardous waste characterization assoctated with the
waste. Should initial [aboratory analysis show that the hazardous waste does not meet the
treatment standard for land disposal of hazardous waste, an alternative TSDF must be
utilized for disposal. The City can assist the County in locating an alternative facility and
in profiling the waste into the facility.

SITE MONITORING

During Training Grounds excavation work at the site below 519 ft msl, the contractor
must provide a health and safety officer on site to monitor the work. The work must be
performed in accordance with a Health and Safety Plan approved by the City prior to
commencement of work. All site workers performing excavation below 512 ft msl must
have received and is current in OSHA 1910.120 Hazardous Waste Operations and
Emergency Response training.

SUMMARY OF RESPONSIBILITIES

The Contractor shall:

1. Notify the City of its proposed schedule for performing work involving excavation
below 519 ft msl at the site.

2, Sample soil excavated at or below 519 ft ms! in increments of every 100 yd*

3. Perform the analytical testing outlined in this guidance document on waste



excavated at of below 519 & msl.

Stage excavated soil in accordance with this plan

Submit proposed disposal facilities and transporters for non-hazardous special
waste and hazardous waste to the City for approval prior to any shipment of waste
from the site,

Have a trained Health and Safety Officer and trained OSHA 1910.120 workers at
the site during excavation work,

Co dule shipments directly with the disposal facility and transporters
for .

Notify the City 24 hours in advance of planned shipments off-site so that a City
Tepresentative can be present to sign manifests, shipping papers, land disposal
restriction forms and other generator paperwork.

Prepare necessary profiles, manifests, bills of lading, and any associated paperwork
necessary for waste approval and removal and provide completed unsigned original
paperwork to the City for approval and signature,

The City of Rochester will:

ste transporters and disposal facilities

o (2) working days of
ng e toftest dat erpret
to if  soil should

ial waste or hazardous waste.
ading and any associated paperwork

aste issues related to waste approval and
removal from the site.
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CRNERATOR't WASTE PROFILE SHERT
*  PLEASE PRINTININK ORTYPE
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Installation
Operation
Maintenance

Automax CENTURA™ CE Series

Experience In Motion




N

-
FLOWSERVE
N’

Introduction

The Centura electric actuator is a rotary valve actuator with output
torques from 250 to 1,500 in-Ibs. It has been designed for NEMA 4, 4X,
7,9 and can come with a 4-20 mA card for modulating service.

Storage

For short and long term storage refer to short and long term storage
conditions CE Actuator.

Maintenance

Centura Series actuators contain a permanently lubricated, precision
cut, heat treated gear train for long, reliable cycle life. There is no need
to change gear train grease; however, should it become necessary to
refill, use a multi-purpose grease such as DuBois MPG-2.

Permanent split capacitor gearmotors have been equipped with thermal
protectors. After many operations, especially in warm environments,
the motor will heat up. To guard the motor against overheating, the
thermal cut-out blocks power to the motor and maintains this state
until the motor’s temperature drops to a satisfactory level. This thermal
protection means that the actuator will not move when overheated.
Consideration must be given to the duty cycle requirements of the
actuator.

When replacing the cover, the machined joints must be clean and clear
of any obstructions. The integrity of the explosion-proof rating depends
on the care of these joints.

Installation

1. This section of the instruction sheet applies to the on-off units. For
instructions on Modulating units, please see the ESP3 Electronic
Servo Positioner Instructions.

2. Manually open and close valve to ensure freeness of operation.

A CAUTION: To prevent ignition of hazardous atmospheres,
keep unit tight while circuits are alive. Disconnect supply
circuit before opening.

3. Be sure valve and Automax actuator rotate in the same direction
and are in the same position (i.e., valve closed, actuator closed). If
not sure, electrically operate the actuator to determine its operating
range, taking note of any explosion safety requirement. The electric
actuators are factory set for 90 degree operation.

Automax CENTURA™ CE Series FCD AXENIM0037-01 - 12/05

10.

1.

12.

13.

A CAUTION: Use heavy duty brake option ‘K’ for rubber lined
butterfly valves & dampers or applications that may back
drive the unit.

Mount Automax actuator to valve with Automax provided mounting
hardware to ensure proper alignment. Use mounting hardware

that has 1% times bolt length engagement. (Do not use the manual

override to align actuator shaft to valve shaft, as this could drive the
actuator out of its operating range).

NOTE: Some valves have manual stops; remove if appropriate or
set actuator to operate within those travel stops).

Care should be taken to align valve stem properly with Automax
actuator output shaft (misalignment will cause premature failure of
assembly).

To connect power to terminal strip of actuator, remove the cover
and locate the terminal wiring schematic inside the cover.

Connect power to terminal strip according to schematic diagram
(power should be fused with a 5 amp slow-blow fuse). The actuator
should be wired and grounded in accordance with Local and
National Electrical Codes.

A CAUTION: Consult factory when wiring multiple actuators
in series or parallel. Serious damage may result. User must
isolate unused winding.

Before replacing cover, actuate valve and check to see if it opens
and closes to preferred positions. If valve does not perform
correctly, adjust cams to set actuator travel properly.

Drive actuator to desired open position. The cams are adjusted in
two ways. Simply depress the splined “Quick-Set” cam against the
spring and rotate to desired location. Or, for very precise applica-
tions, turn the screw inside the cam to move the tip into the leaf of
the micro switch.

To adjust closed position, repeat step 9 with actuator in desired
closed position.

Operate the unit several times and recheck position. If unit is still
out of adjustment, reset the cams by following steps 9 and 10.

Installation in hazardous areas requires that the electrical leads be
sealed within 18 inches of the enclosure in accordance with Local
and National Electrical Codes.

Open conduit entries must be closed up after installation is
complete using a close-up plug engaging at least five full threads
and approved for use in  hazardous locations.
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14. 60Hz actuator motors may be run on 50 Hz supply. However, the
cycle time increases by 1.2 times and the duty cycle decreases by a
factor of approximately 25%. The rated torque does not change.

Manual Override

The principle of the design is such that when the manual override shaft
is in the up position, the shaft is disconnected from the drive train.
When the shaft is in the down position it does two things. One, the shaft
trips a switch to disconnect the power to the motor and two, it releases
the brake. By releasing the brake the motor can back drive along with
the output. For 90 degree operation, the 250 in-Ibs unit requires 1.6; the
700 in-Ibs unit requires 3.1; the 1000 in-Ibs unit requires 4.2; and 1500
in-Ibs unit requires 6.3.

A CAUTION: Turn manual override shaft slowly. DO NOT jerk.

Manual Operation

1. The actuator cover should be securely attached.

2. Depress hub toward actuator cover.

3. Rotate the manual override shaft slowly; do not force.

4. The motor is now electrically disconnected.

5. Turn the manual override shaft clockwise for clockwise output.

6. Do not rotate actuator past full clockwise or counter-clockwise
position.

Automatic Operation

1. Pull hub away from the actuator cover.

2. The motor is now electrically connected and ready for automatic
operation.

3. The manual override shaft will freewheel.

Position Indication Stickers

Attached to the inside of the cover is a set of stickers with the words
“CLOSED” and “OPEN”. These stickers are to be attached to the outside
of the actuator near the base between the mounting feet. The stickers
have an orange triangle on them, such that when properly attached

to the actuator, they will line up with the triangle on the output shaft.

A sticker can be placed on either side of the unit to produce a visual
indication of the opened and closed position of the actuator.

Automax CENTURA™ CE Series FCD AXENIM0037-01 - 12/05
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Common Parts Related to All Actuators

[EN

No. | ltem Material P/N Qty
1 | Painted Cover Cast Aluminum 106100 1
2 | %e-24UNF HHCS/Shank Stainless Steel 103233 8
3 | %s Type A Washer Stainless Steel 103715 8
4 | %" Sleeve Bearing Sintered Bronze 105590 1
5 | Molded Qil Seal Nitrile 105585 1
6 | Manual Override Hub Black 141 Lexan 105567 1
7 | 7116 1.D. Klipring Stainless Steel 106174 1
8 | Handwheel (Optional) Black Plastic 105974 1
9 | Manual Override Shaft Steel/Plated 105591 1
10 | Brake Trip Washer Aluminum 107065 1
11 | Manual Override Coupler Steel/Plated 106129 1

Manual Override Spring Spring Steel 105593 1
s Dia. Roll Pin Spring Steel 103621 1

12 | O-Ring, Base N674-70 Nitrile 105584 1

13 | CE1/CE2 Machined Base Cast Aluminum 106098 1
CE4/CE7 Machined Base Cast Aluminum 106099 1
CE5 Machined Base Cast Aluminum 107503 1

14 | %" Needle Bearing Steel/Plated 105582 1
15 | %" Sleeve Bearing Sintered Bronze 105581 4
16 | O-Ring, Output Shaft N674-70 Nitrile 105583 1
17 | 114" Sleeve Bearing Sintered Bronze 409944 1
18 | CE1/CE2 Motor Plate Cast Aluminum 106080 1

CE4/CE7 Motor Plate Cast Aluminum 106081 1
CES5 Motor Plate Cast Aluminum 107504 1

19 | %" Sleeve Bearing Sintered Bronze 105694 1
20 | 8-32 UNC Ground Screw Steel/Plated 103627 1
21 | #8 Cup Washer Brass 105626 1
22 | 8-32 UNC x %" Hex Screw Steel/Plated 105577 5
23 | 8-32 UNC x %" Phillips Hd. Steel/Plated 105576 1
24 | Actuator Bracket Steel/Plated 108099 1
27 | M.0. Cut-off Switch Plastic/Steel 105769 1
28 | Switch Insulator Gasket Vulcanized Fiber 103675 5
29 | 4-40 UNC x %" Phillips Hd.S Steel/Plated 106146 2
30 | 4-40 UNC x 14" Phillips Hd. Steel/Plated 100159 2
31 | %" Higher Spacer Nylon 105679 2
32 | 15 Amp Switch Plastic/Steel 107765 2
33 | %6" Pop-in Bearing Plastic 105851 1
34 | Camshaft Steel/Plated 107005 1
35 | Large 4-Deg. Spline Shaft Plastic 103571 1

6" Dia. Roll Pin Spring Steel 103621 1

36 | Small 4-Deg. Spline Shaft Plastic 103572 1

" Dia. Roll Pin Spring Steel 103621 1

37 | Switch Spring Spring Steel 103714 1

38 | Hi-Ramp Cam Plastic 107322 2

Continued on Page 5
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Common Parts Related to All Actuators (continued from Page 4)

Automax CENTURA™ CE Series FCD AXENIM0037-01 - 12/05

CE2/CE4 Output Shaft Ass’y Steel 106096 1
CE5 Ouput Shaft Ass’y Steel 107700 1
CE1/CE7 Output Shaft Ass’y Steel 106097 1
40 | CE1/2/5/& 7 Offset Shaft Steel 86L.20 104864 1
Y% x % x1.19" Long Key Steel 105589 1
41 | CE1 Offset Pinion Steel -Heat Treated 104893 1
CE2 Offset Pinion Steel -Heat Treated 104887 1
CE4 Offset Pinion Steel -Heat Treated 104889 1
CE7 Offset Pinion Steel -Heat Treated 104891 1
CE5 Offset Pinion Steel -Heat Treated 107169 1
42 | CE1/CE7 Offset Gear Steel -Heat Treated 104890 1
CE2 Offset Gear Steel -Heat Treated 104885 1
CE4 Offset Gear Steel -Heat Treated 104884 1
CE5 Offset Gear Steel -Heat Treated 107168 1
43 | 1.00 0.D.x 0.031 Spacer Steel 105587 1
44 | %¢"1.D. Snap Ring Spring Steel 100678 2
58 | Nameplate Stainless Steel 105578 1
Ty-Rap Cable Tie Plastic 101066 2
%" Dia. Drive Pins Stainless Steel 105454 2
Cam Adjustment Sticker Mylar 105757 1
Manual Override Sticker Mylar 105756 1
Automax Logo Sticker Mylar 105862 2
Position Indication Sticker Mylar 106187 1
%" NPT Conduit Plug Plastic 103685 1
Open/Close Stickers Mylar 106186 1
59 | Press Fit Washer Steel 107178 1
60 | Plug Steel/Plated 107126 2
Additional Parts Specific To 115 VAC Actuators CE2, CE4, CE7, CE1, CE5
No. | ltem Material P/N Qty
49 | 115 VAC PSC Motor Int. Steel/Copper 105675 1
16 Fin Impeller Fan Plastic 105703 1
10-32 UNC x %" SHCS Steel/Plated 105599 2
54 | Capacitor Plastic Encapsulated 106619 1
55 | Wire Tie Plastic 106243 2
56 | Quick Connect Plastic/Steel 106761 4
25 | 6 Position Terminal Strip Plastic/Steel 103997 1
2 Screw Marker Strip Plastic 103996 1
26 | 3-48 UNC x %" Pan Head Steel/Plated 104837 2
115 VAC Wire Harness Copper/Plastic 106111 1
115 VAC Schematic Sticker Gloss Paper 815169 1

flowserve.com
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Additional Parts Specific To 115 VAC With ESP Servo Positioner Additional Parts Specific To 12 VDC Actuators CE2B, CE4B, CE7B,
Actuators CE2ATA, CE4ATA, CE7ATA, CE1ATA, CE5ATA CE1B, CE5B
115 VAC PSC Motor Ext. | Steel/Copper 105676 1 12 VDC Gearmotor Steel/Copper 106088 1
Fan Hub Pressed Metal 107939 1 Motor Bracket Spacer Aluminum 106193 2
Fan Plastic 107940 1 25 | 6 Piston Terminal Strip Plastic/Steel 103997 1
Compression Spring Steel 108431 1 2 Screw Marker Strip Plastic 103996 1
Brake Hinge Ass’y Steel/Plastic 108600 1 26 | 3-48 UNC x %" Pan Head | Steel/Plated 104837 2
52 | Brake Solenoid Coil 108022 1 12 VDC Wiring Harness | Copper/Plastic 106196 1
Switch Spring Steel 103714 1 1S%IC\|/(BE Schematic Gloss Paper 815176 y
Wave Spring Steel 108198 1
10-32UNF Set Screw | Stainless Steel | 103486 ' Adtional Parts Specific To 24 VDC Actuators CE2C, CEAC, CE7C,
.75 x.459 x .042 Washer | Brass 108361 1 CE1C, CE5C
6-32 x ¥2 Phil. Screw Steel 106061 1 24 VDG Gearmotor Steel/Copper 106088
.350 x .118 Lg. Spacer Bronze 108296 2 Motor Bracket Spacer Aluminum 106193 2
6-32 Hex. Nut Nylon/Steel 105864 1 o5 gtﬁosition Terminal Plastic/Steel 103997 1
10-32UNF SHCS Steel 105599 2 np
#6 Type A Plain Washer | Steel 100986 3 2 Screw Marker Strip Plastic 103996 1
Brake Shim Steel 108199 1 26 | 548 UNCx 3% Pan Steel/Plated 104837 2
- 5, i
8 ?’2 X./S Phil. Screw Stee'. 105576 8 24 VDC Wiring Harness | Copper/Plastic 106197 1
55 | Wire Tie Plastic 106243 2 94 VDG Schematic Sloss P 515176 1
56 | Quick Connect Plastic/Steel 106761 4 Sticker 0SS Faper
. Plastic
54 | Capacitor Encapsulated 106618 1
#6 x 0.19 Ig. Spacer Aluminum 100839 1
6-32 UNC x %"
Phillips Hd. Steel/Plated 100881 1
Y4 Turn Standoff Plastic 105168 2
ESP3 Servo Positoner Fiberglass 105005 1
Potentiometer Plastic 106195 1
85- Tooth Gear Aluminum 107312 1
85- Tooth Gear Aluminum 105853 1
115 VAC ESP3 Wire '
26 Harness Copper/Plastic 106194 1
ESP3 Schematic Sticker | Glass Paper 815224 1
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Wiring Diagrams

A\ CAUTION: To prevent ignition of hazardous atmospheres, keep
unit tight while circuits are alive. Disconnect supply circuit
before opening.

A\ CAUTION: Consult factory when wiring multiple actuators in
series or parallel. Serious damage may result.

NOTE: Wiring diagrams show internal wire connections and suggested
customer connection for proper use. Switches shown in “customer
wiring” are for illustration only and are not supplied with the actuator.
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Reversible DC Actuator
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Typical Actuator Specifications

Action Reversible
Range of Adjustability 0°-270°
Supply Voltages AC: 115 VAC

+-10% 230 VAC
50/60 Hz 24 VAC

DC: 12VDC
24 \VDC
Temperature Rating -40°F (-40°C) to 160°F (70°C)
Enclosure Ratings Nema 4, 4X, 7, 9 Watertight and Explosion-proof

Class | Groups C&D, Div. 1&2
Class Il Groups E, F&G, Div. 1&2

Motor Types AC: Permanent Split Capacitor, Class B Insulation

DC: Brush
AC Motor Thermal Protection Automatically resetting
Travel and Aux. Switches SPDT, Form C

15 amp 125 VAC % HP, 10 amp 250 VAC, ¥ amp 125 VDC

Conduit Connections Y%-14 NPT
Manual Override 300 In-Ibs max input
Corrosion Protection Chromate conversion undercoat with polyester electrostatic powder top coat
Terminal Strip Hookup 300V, 30 amp, 12-26 AWG
Lubrication Permanently lubricated
Gear Train Heat treated alloy steel able to withstand stall torque

Note: The above ratings may change depending on model configurations and options provided. Products may
differ as the result of the Company policy of continuous product improvement.

Run Locked Cycle Times in Seconds per 90 Degrees
Current | Rotor Actuator Model

(hmps) | (Amys) | ez T cea | cer | cE | e |
6 1 18

Motor | Motor Duty
Option | Voltage Cycle 3

Std. 115 AC 25 11 1.3 3 5
A 115AC | Extended: 75 05 0.6 6 10 17 24 36
B 12DC 100 1.6 3.0@ 6 9 16 21 32
C 24 DC 100 0.9 200 6 8 15 20 30
D 230 AC 25 0.7 0.8 3 5 6 1 18
F 230 AC | Extended: 75 0.3 04 6 10 17 24 36
J 24 AC 100 0.5 0.8 3 5 6 1 18
Torque and Weights
Torque (In-Lbs) 250 400 700 1000 1500
Torque (N-M) 28 45 79 113 169
Weight (Lbs) 18 18 18 18 20
Weight (Kg) 8 8 8 8 9

Notes:

1. Duty cycle is the limit of “on” time as percentage of total cycle time. For example, the CE2 with standard motor
runs 3 seconds to open or close the valve. The motor must remain off for 9 seconds prior to starting the close
cycle. DC motors may be operated continuously.

2. Do not lock up DC motors.
3. CE5 duty cycles for AC motors are 20% for standard duty and 70% for extended duty.
4. For 180 degree applications, simply multiply the above cycle times by 2.



L o
FLOWSERVE Automax CENTURA™ CE Series

Troubleshooting
Problem

There is power to the unit, but it does not respond.

Solution

Check the nameplate to see that the correct voltage has been applied.
Check the wiring to see that it is per the wiring schematic.

Check the limit switches to see if they are in the normal operating
range.

Check the manual override. If it is in the down position, the motor is

electrically disconnected.

Problem

Power is getting to the motor, but it merely hums.

Solution

Check to see that the proper voltage is applied. Make sure all the
connections are tight.

Check to see that the brake coil is pulling the brake pad and hinge away
from the fan.

Check to see that CW and CCW power connections are not powered at

the same time.

Problem

The actuator performs erratically.

Solution

Check to see that the actuator is not stalling.

Check the ambient temperature rating. The permanent split capacitor
units are equipped with thermal cut-outs. Excessive temperatures and
cycle frequencies may heat the motor up and the thermal cut-out turns
it off.

FCD AXENIM0037-01 - 12/05
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To find your local Flowserve representative:

For more information about Flowserve Gorporation, visit
www.flowserve.com or call USA 1 800 225 6989

Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is designed to perform its intended
function safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications under a wide
variety of industrial service conditions. Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible applications. The pur-
chaser/user must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation, and maintenance of Flowserve products. The purchaser/user should
read and understand the Installation Operation Maintenance (I0M) instructions included with the product, and train its employees and contractors in the safe use of Flowserve products in
connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or as
a guarantee of satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect to this
product. Because Flowserve is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to change without notice.
Should any question arise concerning these provisions, the purchaser/user should contact Flowserve Corporation at any one of its worldwide operations or offices.

© 2005 Flowserve Corporation, Irving, Texas, USA. Flowserve is a registered trademark of Flowserve Corporation.

flowserve.com

United States
Flowserve Corporation
Flowserve Flow Control
1978 Foreman Drive
Cookeville, TN 38501
Tel 931 432 4021
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Form: OMM-01-0509

Effective: 5/4/09
CINCINNQLI FQN &csceoe
Part No.: 01218

Installation, Safety, Operation & Maintenance Instructions And Parts List
For Models PB, PBS, SPB, LM and LMF.

Arrangement 4 Blowers

N[oan=

READ ENTIRE MANUAL, INCLUDING “SECTION IV. INITIAL UNIT STARTUP” BEFORE
ATTEMPTING TO INSTALL AND OPERATE THIS EQUIPMENT.

BLOWER SPECIFICATIONS

BLOWER SERIAL NUMBER: MFEG. DATE:

IN[@JN=H The serial number above is a required reference for any assistance. It is stamped on the blower nameplate.

BLOWER SPECIFICATIONS:

Model: Arrangement: Rotation: Discharge:

Nominal Inlet Size: (in Inches) Wheel Size and Type:

BLOWER PERFORMANCE DATA: (If entered on order)

CFM: SP: (Inches of Water Gauge) Motor BHP:

Density: Altitude: (Ft. above S.L.) Airstream Temperature: °F.

Fan RPM: Maximum Safe Fan RPM: DO NOT EXCEED THIS RPM

MOTOR DATA: (This section is completed only if the motor was supplied by Cincinnati Fan)
HP: RPM: Voltage: Phase:

Hz: Frame Size: Enclosure: Efficiency:

IF Motor is EXP, Class(es) & Group(s) are:

Manufacturers Model Number: CFV Part Number:

ATTENTION: RECEIVING DEPARTMENT

All Cincinnati Fan products are packaged to minimize any damage during shipment. The freight carrier is responsible
for delivering all items in their original condition as received from Cincinnati Fan. The individual receiving this equipment
is responsible for inspecting this unit for any obvious or concealed damage. If any damage is found, it should be noted
on the bill of lading before the freight is accepted and the receiver must file a claim with the freight carrier.

LONG TERM STORAGE NOTICE

If this blower will NOT be installed and put into operation within 30 days, refer to the “Long Term Storage
Instructions” on pages 12 and 13. Failure to follow all applicable long term storage instructions, will void your
warranty. This blower should be stored indoors in a clean, dry location.

OMM-01-0509-page 1



Hazardous voltage High speed rotating Lock out/Tag out to Avoid injury. NEVER Avoid injury. You MUST
can cause electrical equipment can cause prevent personal injury operate without ALL read and understand all

shock and death. severe personal injury. BEFORE starting ANY required safety instructions in this manual
service or inspection. guards in place. BEFORE installing.

I. GENERAL IV. INITIAL UNIT STARTUP

A. Unpacking and Handling .........cccccocvevvvennnen. 2 A. Pre-Startup & Post-Startup Checks............. 7

B. Safety Accessories & Instructions............ 2-3 B. Vibration..........cccocvveiiii i 8-9

[I. INSTALLATION V.ROUTINE INSPECTION & MAINTENANCE.....9
AVIBration......cooviiie 3 A HArdWare ......oovvieeii e 10

B. Mounting Methods.........cccccvevveiieeiiineene, 3-4 B. Motor Bearing Lubrication .............cc.cccve.. 10

C. Duct Work Connections..........ccccceeveneenieenn 4 C. Wheel Balance .........cccooevvviiniinnieiieninns 10

D. Safety GUArdsS.........cccovvevvverieesiee e 4 D. Vibration.........coceviveiine e 10

E. Dampers and Valves..........cccccoevvevieeennnennn, 4 E. Dampers and Valves...........ccccovoveiineiinnnns 10

F. Set Screw & Taper-lock Bushing F. Safety Equipment or Accessories......... 10-11
Torque Values .......cccvveviee i 5 VI. ORDERING PARTS .....co it 11

[ll. ELECTRICAL VII. TROUBLESHOOTING .......ccooveviiriieniieiiene 11-12
A. Disconnect SWItches ..........cccoovviiiieiinnnnns 5 VIII. LONG TERM STORAGE ........ccevveiiin 12-13

B. MOOIS.....eoiiiiiiiiiiic e 5-6 IX. WARRANTY, LIABILITY & RETURNS............ 14

C. Maximum Blower Speed...........ccccevvvverivrenne. 6 X. PARTS DRAWING ......cciiiiiiie e 15

|. GENERAL
A. Unpacking:

Be careful not to damage or deform any parts of the blower when removing it from the packaging container. All the
packaging material should be kept in the event the blower needs to be returned.

Handling:

Handling of the blower should be performed by trained personnel and be consistent with all safe handling practices.
Verify that all lifting equipment is in good operating condition and has the proper lifting capacity. The blower should
be lifted using well-padded chains, cables or lifting straps with spreader bars. Some blower models have lifting eye
locations provided in the blower base. NEVER lift the blower by an inlet or discharge flange, motor shatft,
motor eye bolt, or any other part of the blower assembly that could cause distortion of the blower
assembly.

B. Safety Instructions & Accessories:

1. Safety Instructions:
All installers, operators and maintenance personnel should read AMCA Publication 410-96, “Recommended Safety
Practices for Users and Installers of Industrial and Commercial Fans”. This manual is included with the blower.
Additional copies can be requested by writing us at Cincinnati Fan, 7697 Snider Rd., Mason, OH 45040-9135

2. Sound:
Some blowers can generate sound that could be hazardous to personnel. It is the responsibility of the user to measure
the sound levels of the blower and/or system, determine the degree of personnel exposure, and comply with all appli-
cable safety laws and requirements to protect personnel from excessive noise.

OMM-01-0509-page 2



3. Air Pressure and Suction:
In addition to the normal dangers of rotating machinery, the blower can present additional hazards from the suction or
pressure created at the blower inlet or discharge. Suction at the blower inlet can draw materials into the blower where
they become high velocity projectiles at the discharge and cause severe personal injury or death. It can also be
extremely dangerous to persons in close proximity to the inlet or discharge as the forces involved can overcome the
strength of most individuals.

/\ WARNING

NEVER OPERATE A BLOWER WITH A NON-DUCTED INLET AND/OR DISCHARGE. IF THE BLOWER INLET
AND/OR DISCHARGE IS NON-DUCTED, IT IS THE USERS RESPONSIBILITY TO INSTALL AN
INLET AND/OR DISCHARGE GUARD.

4. Temperature:
Many blowers, blower components and all motors operate at temperatures that could burn someone if they come in
contact with them. If this potential hazard could exist in your installation, steps must be taken by the user to protect any-
one from coming in contact with this equipment.

5. Spark Resistance; (Per AMCA Standard 99-0401-86 and ISO 13499)

/\ DANGER

NO GUARANTEE OF ANY LEVEL OF SPARK RESISTANCE IS IMPLIED BY SPARK RESISTANT
CONSTRUCTION. IT HAS BEEN DEMONSTRATED THAT ALUMINUM IMPELLERS RUBBING ON RUSTY
STEEL CAN CAUSE HIGH INTENSITY SPARKS. AIR STREAM MATERIAL AND DEBRIS OR OTHER SYSTEM
FACTORS CAN ALSO CAUSE SPARKS.

6. Safety Accessories;
Guards:
All moving parts must be guarded to protect personnel. Safety requirements can vary, so the number and types of
guards required to meet company, local, state and OSHA regulations must be determined and specified by the actual
user or operator of the equipment.

NEVER start any blower without having all required safety guards properly installed. All blowers should be
checked on a regular schedule, for missing or damaged guards. If any required guards are found to be missing
or defective, the power to the blower should be immediately turned off and locked out in accordance with
OSHA regulations. Power to the blower should NOT be tuned back on until the required guards have been
repaired or replaced.

This blower can become dangerous due to a potential “windmill” effect, even though all electrical power has been
turned off or disconnected. The blower wheel should be carefully secured to prevent any rotational turning BEFORE
working on any parts of the blower/motor assembly that could move.

7. Access or Inspection Doors:

/\ DANGER

NEVER OPEN ANY ACCESS OR INSPECTION DOORS WHILE THE BLOWER IS OPERATING. SERIOUS INJURY OR
DEATH COULD RESULT FROM THE AFFECTS OF AIR PRESSURE, AIR SUCTION OR MATERIAL THAT IS BEING
CONVEYED. DISCONNECT OR LOCK OUT POWER TO THE BLOWER AND LET THE BLOWER WHEEL COME TO A
COMPLETE STOP BEFORE OPENING ANY TYPE OF ACCESS OR INSPECTION DOOR.

1. INSTALLATION
A. Vibration:

Before any mounting method is selected, the user should be aware of the effects vibration will have on the blower,
motor and other parts. Improper blower installation can cause excessive vibration causing premature wheel and/or
motor bearing failure, that is not covered under warranty. Vibration eliminator pads, springs or bases should be properly
installed to prevent any blower vibration from transmitting to the foundation, support structure or ducting.

/\ WARNING
SHUT THE BLOWER DOWN IMMEDIATELY IF THERE IS ANY SUDDEN INCREASE IN VIBRATION.

B. Mounting Methods:
1. Floor Mounted Units;

Centrifugal blowers should be mounted on a flat, level, concrete foundation weighing 2-3 times the weight of the com-
plete blower/motor assembly. It is recommended that the foundation be at least 6 inches larger than the base of the
blower. The foundation should include anchor bolts such as shown in Fig. 1 on page 4. Place the blower over the
anchor bolts and shim under each bolt until the blower is level. After shimming, flat washers, lock washers and lock nuts
should be tightened at each anchor bolt. Any gaps between the blower base and the foundation should be grouted. If
the blower will be sitting on some type of vibration pads or mounts, follow the recommended mounting procedures
supplied with the vibration elimination equipment. OMM-01-0509-page 3



Fig. 1
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2. Elevated Units;

Improper mounting of elevated blowers can cause vibration problems. The structure that the blower/motor assembly will
be mounted on must be strong enough to support at least 3 times the weight of the entire blower/motor assembly. An
insufficient support will cause excessive vibration and lead to premature wheel and/or motor bearing failure.
Bracing of the support structure must be sufficient enough to prevent any side sway. The entire structure should be weld-
ed at all connection joints to maintain constant alignment of the platform.

/\ DANGER

THE IMPROPER DESIGN OF AN ELEVATED PLATFORM STRUCTURE COULD RESULT IN A RESONANT
CONDITION, AND CONSEQUENTLY, CAUSE A LIFE THREATENING, CATASTROPHIC, STRUCTURAL FAILURE.

C. Duct Work Connections:
All duct connections to the blower should include flexible connectors between the ducting and the blower inlet and/or dis-
charge. This will eliminate distortion, noise and vibration from transmitting to the duct and building. The connectors
should be selected to handle the operating conditions for air volume and pressure that the blower will produce. All duct-
ing or accessories, added by the user, should be independently supported. DO NOT use the blower/motor
assembly to support any additional weight. Inlet and/or discharge duct elbows should be located a minimum of 2
blower wheel diameters from the blower. Any duct elbows located closer than 2 wheel diameters to the blower inlet or
discharge WILL reduce the air performance and blower efficiency. Any duct elbows near the blower discharge should be
in the same rotational direction as the blower rotation.

Non-Ducted Blower Inlet:
Any blower with no ducting on the inlet must have an inlet guard. The blower should be located so the blower inlet is, at
least, 1 wheel diameter away from any wall or bulkhead to eliminate a reduction in air flow.

Non-Ducted Blower Discharge:
Any blower with no ducting on the discharge must have a discharge guard.

D. Safety Guards:
Cincinnati Fan offers guards, as optional, to keep your blower in compliance with OSHA safety regulations. These include
inlet or discharge guards. Any blowers built with high temperature construction, a “heat slinger guard” is standard. It is
the responsibility of the user to make sure this blower meets all local, state and OSHA safety regulations. If you have a
specific guard requirement not covered by OSHA, please contact the local Cincinnati Fan sales office for assistance.

E. Dampers and Valves: (Airflow control devices)
If the blower is supplied with any type of air flow control device, it should be closed before initial start-up of the blower to
minimize overloading of the motor. Any airflow control device, with bearings, should be maintained in accordance with
the manufacturers instructions. Any air flow control device, with an automatic control mechanism, should be adjusted per
the manufacturers recommendations.

OMM-01-0509-page 4



F. Set Screw and Taper-lock Bushing Torque Values:
All blower wheel set screws are tightened to the proper torque prior to shipment. Some wheels may have taper-lock
hubs and split, taper-lock bushings to secure the wheel to the motor shaft.
NOTE: Check all set screw or taper-lock bushing torques. Forces encountered during shipment, handling, rigging
and temperature can affect factory settings. For correct torque values, see Tables 1 and 2 below.

Table 1 Table 2
SET SCREW TORQUE VALUES TORQUE VALUES FOR
Diameter & Number | Hex Wrence Size Required Torque TAPER-LOCK BUSHINGS
of Treads/Inch (Across Flats) (Inch Pounds) Taper-lock Required Torque
1/4-20 1/8" 65 Bushing Size (Inch Pounds)
5/16-18 5/32” 165 H 95
3/8-16 3/16” 228 B 192
7/16-14 7/32” 348 P 192
1/2-13 1/4” 504 Q 350
5/8-11 5/16” 1104 R 350

Set screws should NEVER be used more than once. If the set screws are loosened, they MUST be replaced.
Use only knurled, cup-point, set screws with a nylon locking patch.

. ELECTRICAL

A. Disconnect Switches:
All blower motors should have an independent disconnect switch located in close visual proximity to turn off the elec-
trical service to the blower motor. Disconnects must be locked out in accordance with OSHA “lock out-tag out”
procedures any time inspection or maintenance is being performed on the blower and/or motor assembly.
The “lock out-tag out” procedure should be performed by a licensed electrician or authorized personnel.
All disconnects should be sized in accordance with the latest NEC codes (National Electric Codes) and any local
codes and should be installed only by a licensed electrician. “Slow blow” or “time delay” fuses or breakers should be
used since the initial start-up time for the blower motor, although rare, can be up to 10 seconds.

B. Motors:

/\ DANGER

ALL WIRING CONNECTIONS, INSPECTION AND MAINTENANCE OF ANY MOTOR MUST BE PERFORMED BY A
LICENSED ELECTRICIAN IN ACCORDANCE WITH THE MOTOR MANUFACTURERS RECOMMENDATIONS, ALL
ELECTRICAL CODES AND OSHA REGULATIONS. FAILURE TO PROPERLY INSTALL, MAKE WIRING
CONNECTIONS, INSPECT OR PERFORM ANY MAINTENANCE TO A MOTOR CAN RESULT IN
MOTOR FAILURE, PROPERTY DAMAGE, EXPLOSION, ELECTRICAL SHOCK AND DEATH.

1. DO NOT connect or operate a motor without reading the motor manufacturers instructions supplied with
the blower. The basic principle of motor maintenance is: KEEP THE MOTOR CLEAN AND DRY. This requires
periodic inspections of the motor. The frequency of the inspections depends on the type of motor, the service and
environment it will be subjected to and the motor manufacturers instructions.

2. Cleaning: Cleaning should be limited to exterior surfaces only. Follow motor manufacturers cleaning instruc-
tions.

3. Lubrication: Most small motors have sealed bearings that are permanently lubricated for the life of the motor.
Some larger motors have grease plugs that should be replaced with grease fittings to perform re-lubrication.
These motors, or any motor with grease fittings, should be lubricated in accordance with the motor manufacturers
recommendations. Lubrication frequency depends on the motor horsepower, speed and service. BE SURE you
use compatible grease and DO NOT over grease.

4. Location: If the motor will be outside and subjected to the weather, it is recommended that a weather cover be
installed to keep rain and snow off of the motor. No motors are guaranteed to be “watertight”. Be careful to allow
enough openings between the motor and the motor cover to let the motor "breath”. If the back end of the motor is
covered, the cover should be no closer than 3" to the back of the motor for proper ventilation.

OMM-01-0509-page 5



5. Wiring Connections: All wiring connections should be made for the proper voltage and phase as shown on the
motor nameplate. Connections should follow the motor manufacturers recommendations as shown on the wiring
schematic. This wiring diagram will be located on the outside of the motor, inside of the motor conduit box or on the
motor nameplate. Reversing some wires might be necessary to get the correct blower rotation.

6. Motors with Thermal Overload Protection: If a motor is equipped with thermal overloads, the thermal overload
must be wired per the wiring schematic to be operable. There are 3 types of thermal overloads:

a. Automatic: These will automatically shut the motor down if the internal temperature exceeds the design limits.

/\DANGER

MAKE SURE YOU LOCK OUT THE POWER TO THE MOTOR BEFORE INSPECTING ANY MOTOR WITH
AUTOMATIC THERMALS. WHEN THE THERMALS COOL DOWN, THEY WILL ALLOW THE MOTOR TO
AUTOMATICALLY START UP AGAIN, UNLESS YOU HAVE LOCKED OUT THE POWER TO THE MOTOR.

b. Manual: These motors will have a button on them. If the motor overheats, it will shut down. After you have
inspected the motor and eliminated the over heating problem, you will need to “reset” it by pushing the button.
You should still lock out the power BEFORE inspecting the motor.

c. Thermostats: This type of thermal is a temperature sensing device ONLY. If the motor overheats, the thermo-
stats will open or close (depending on the type) and send a “signal” to the electrical box. THEY WILL NOT
TURN THE MOTOR OFF. These are pilot circuit devices that must be connected to the magnetic starter
circuit.

7. EXPLOSION PROOF Motors: No motor is explosion proof. Explosion proof (EXP) motors are designed so if there is
an explosion WITHIN the motor, the explosion will be CONTAINED INSIDE the motor and not allowed to get out to
the atmosphere. All explosion proof motors must be selected based on the atmosphere and/or the environment the
motor will be operating in. Explosion proof motors are designed, rated, and labeled for their operating conditions
based on Classes, Groups and “T” Codes. The Class, Group and “T” Code of an EXP motor MUST be selected
based on the atmosphere and/or environmental conditions the motor will be operating in. Consult the NEC
(National Electric Code) and the NFPA (National Fire Protection Association) for the proper EXP motor
Class, Group and “T” Code required for your specific application and location.

/\ DANGER

IF AN EXPLOSION PROOF MOTOR IS USED IN AN AREA CONTAINING VOLITILE LIQUIDS, GASES,
FUMES OR DUST FOR WHICH THE MOTOR WAS NOT DESIGNED TO OPERATE IN, AN
EXPLOSION AND/OR FIRE CAN OCCUR.

NOTICE:
a. All EXP motors have some type of thermal overload as required by UL (Underwriters Laboratories).
Refer to all of Section 6 above.
b. All EXP motors are required to have the UL (Underwriters Laboratories) and CSA (Canadian Standards
Association) listing numbers on the motor name plate or on a separate plate attached to the motor. The
Class, Group and “T” Code the motor is designed for must also be listed.

8. Normal Motor Operating Temperatures:
Using your hand to test the normal running temperature of a motor can be a very painful experience;
The normal operating temperature of a fully loaded, open type, electric motor operating in a 70°F. (21° C.)
ambient temperature is 174°F. (79° C.)

C. Maximum Blower Speed and Motor Speed Controllers:
If you will be using any type of motor speed controller with this blower, DO NOT exceed the maximum safe blower
speed. Installing and using a speed control device requires special training and certification as required by the
speed control manufacturer. See the manufacturers instructions for proper use, installation and wiring connections
for the maximum speed settings. It may also be necessary to “block out” some speeds to eliminate a resonant vibra-
tion problem. The maximum safe blower speed is shown on the data sheet shipped with the blower. If you have lost
the data sheet, contact Cincinnati Fan or our sales office for your area. You must have the serial number from the
blower name plate for us to determine the maximum safe blower speed. Cincinnati Fan will only extend the motor
manufacturers warranty, when used with a speed controlling device, if the motor has the words “Inverter Duty”
marked on the motor name plate. If the motor does not have “Inverter Duty” marked on the motor name plate, and
you have a motor failure, you will be required to contact the motor manufacturer for any service or warranty claims.

OMM-01-0509-page 6



[V. INITIAL UNIT STARTUP

NOTICE: Failure to complete and document all the following pre-startup and both post-startup

checks, listed in sections A (below) and B on page 8, could void all warranties.

A. Pre-Startup & Post-Startup Checks: (Check blocks as each step is completed. Retain this for your records.)
Al. Pre-Startup Checks Completed By: DATE:
A2. 8 Hour, Post-Startup Checks Completed By: DATE:
H—A& 3 Day, Post-Startup Checks Completed By: DATE:

M

AKE SURE POWER TO THE MOTOR IS LOCKED OUT BEFORE STARTING PRE-STARTUP OR POST-STARTUP CHECKS.

1. OO If possible, CAREFULLY spin the blower wheel by hand to ensure it rotates freely and no rubbing or clicking noise is

heard.

OO Check all blower, foundation and duct work hardware to make sure it is tight.

[L1JC]  Check all blower wheel set screws to make sure they are tight per Table 1 on page 5.

OO  If the wheel has a taper-lock bushing, make sure the bolts are tightened per Table 2 on page 5.

LI Make certain there is no foreign material in the blower or duct work that can become a projectile.

[1JCJ Make sure any inspection doors in the duct work are securely bolted or locked.

(1000 Ensure all electrical power components are properly sized and matched for your electrical system.

[L1I0C]  Check that all required guards are properly secured.

OO Any dampers should be fully opened and closed to make sure there is no binding or interference.

L1100 If your blower is mounted on an elevated support structure, make sure the structure is welded at all the joint connec-

tions and the structure is properly braced to prevent “side sway”.

. LJOJLC]  Close any dampers to minimize load on motor. Especially on blowers with high temperature construction. Never sub-
ject a “cold” blower to a “hot” gas stream. If the blower will be handling “hot gases” greater than 150°F (65°C) it is
imperative that the blower be subjected to a gradual rate of temperature increase, not to exceed 15°F/minute
(8°C/minute). The same temperature limits are also important when the blower is experiencing a drop in temperature
until the temperature drops down to 150°F (65°C). Only, when the entire blower has reached an equilibrium tempera-
ture of 150°F (65°C), or less, should the power be turned off.

12. LILJOJ  Make sure the power source connections to the blower motor are per the motor manufacturers instructions.

13. JOJJ  Make sure the blower wheel is stationary prior to startup. Starting a blower with a wheel that is rotating back-

wards can cause wheel damage.

14. (O] Apply power to the blower motor momentarily (i.e. “bump start”) to check for proper blower wheel rotation. If the blow-
er is rotating in the wrong direction, reconnect the motor leads per the motor manufacturers wiring schematic. Blower
rotation is determined by viewing the blower from the motor side of the blower, NOT from the inlet side. After
reconnecting the leads, repeat this step. See Fig. 2 below.

©ONoOR~WDN

[
©

[y
[N

Fig. 2

Clockwise Counter-Clockwise
(CW) Rotation (CCW) Rotation

15. OO Apply power to the blower motor and let it come up to full speed. Turn off the power. Look and listen for any unusual
noise or mechanical abnormality while the blower wheel is still spinning. If any are noticed, lock out the power, wait for
the blower wheel to come to a complete stop, locate the cause and correct it.

16. [JCJJ  Unlock power and start the blower.

17. JOJJ Measure, record and keep the following motor data for future reference and comparison:

(Single phase motors will only have L1 and L2 leads)

Amperage draw on each motor lead: L1 L2 L3
(Running amps SHOULD NOT exceed the motor nameplate amps for the voltage being operated on)

Voltage coming to motor leads: L1 L2 L3
(Should be about the same input voltage on all leads)
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B. Vibration:
The blower was balanced at the factory to comply with ANSI/AMCA Standard 204-05, Category BV-2. However, rough
handling in shipment and/or erection, weak and/or non-rigid foundations, and misalignment may cause a vibration prob-
lem after installation. After installation, the vibration levels should be checked by personnel experienced with vibration
analysis and vibration analysis equipment.

NOTE:

The blower SHOULD NOT be operated if the vibration velocity of the fan exceeds 0.50 inches per second, filter
out, if the blower is rigidly mounted. If the blower is mounted on isolators or on an isolator base, it SHOULD
NOT be operated if the vibration velocity of the blower exceeds 0.75 inches per second, filter out.

Vibration readings for direct driven blowers should be taken on the motor at the top, sides and end as per Fig. 3 below.
After you have taken your vibration readings, write them down in the spaces below and keep for future comparison.

If the blower is going to be conveying material, it is the users responsibility to periodically turn the blower off and
lock out the power. The blower wheel should then be checked for material build-up and/or erosion. If material has
built up on any parts of the wheel, it MUST be removed and cleaned before it is put back into service. If any parts
of the wheel have been eroded, the wheel MUST be replaced. Failure to perform this inspection can cause
excessive vibration that will damage the blower and/or motor bearings. When vibration becomes excessive, it will
lead to complete blower failure that could cause property damage, severe personal injury and death. The user
must determine the frequency of this inspection based on the actual circumstances of their operation, BUT
checking the vibration readings should NEVER exceed a 12 month period. For the AMCA/ANSI standard for
vibration limits, see Fig. 4 on page 9.

Fig. 3 N S
L L/
VIBRATION METER PROBE POSITIONS
For Arrangement 4 Blowers o
1 2 3 4 5
=
'\5/ J' 1
|::I 'II:
W TS
[A] Pre-Startup .......ceeeeeeeresverennen. Readings taken by: Date:
8 Hour Post-Startup ............... Readings taken by: Date:
3 Day Post-Startup.................. Readings taken by: Date:
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Fig. 4 Vibration Severity Chart

V. ROUTINE INSPECTION & MAINTENANCE

Periodic inspection of all the blower parts is the key to good maintenance and trouble-free operation. The frequency of
inspections must be determined by the user and is dependent upon the severity of the application. BUT, it should
NEVER exceed a 12 month period. The user should prepare an inspection and maintenance schedule and make sure
it is adhered to.

/N\ WARNING

BEFORE STARTING ANY INSPECTION OR MAINTENANCE, BE SURE BLOWER IS TURNED OFF, POWER IS LOCKED
OUT AND THE BLOWER WHEEL HAS BEEN CAREFULLY SECURED TO PREVENT WIND MILLING. IF THE
OPERATING CONDITIONS OF THE BLOWER ARE TO BE CHANGED (SPEED, PRESSURE, TEMPERATURE, ETC.)
CONSULT CINCINNATI FAN, OR OUR SALES OFFICE FOR YOUR TERRITORY, TO DETERMINE IF THE UNIT WILL
OPERATE SAFELY AT THE NEW CONDITIONS.
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A. Hardware:

All blower and foundation hardware should be checked to make sure it is tight. Wheel set screws or taper-lock bush-

ings should be tightened to the torque values shown in Tables 1 and 2 on page 5.

NOTE: If any set screws have come loose, they must be thrown away and replaced. NEVER use set screws more
than once. Replace with knurled, cup-point set screws with a nylon locking patch.

B. Motor Bearing Lubrication:

1. Motor Bearings:
Most smaller motors have sealed bearings that never require re-lubrication for the life of the motor. For any motors with
grease fittings, consult the motor manufacturers recommendations with reference to the lubrication frequency and the
type of grease that should be used.
DO NOT over grease the motor bearings. Generally, 1-2 shots should be enough. Use a hand operated grease gun at
no more than 40 PSI. IF POSSIBLE, CAREFULLY lubricate the motor bearings while the motor is running.

C. Wheel Balance:

All blower wheels are balanced at the factory. It is not uncommon that additional “trim balancing” is required after the
blower is assembled. Trim balancing of the blower assembly, in the field, is typically always necessary for all replace-
ment wheels. After any wheel is installed, the final balance of the entire blower assembly should be checked.
Refer to Section B on page 8 and Fig. 4 on page 9. Air stream material or chemicals can cause abrasion or corrosion
of the blower parts. This wear is generally uneven and, over time, will lead to the wheel becoming unbalanced, causing
excessive vibration. When that happens, the wheel must be rebalanced or replaced. The other air stream components
should also be inspected for wear or structural damage and cleaned or replaced if necessary. After cleaning any
blower wheel, it should be balanced and then “trim balanced” on the motor shaft.

There are three ways to balance a blower wheel:

1. Add balancing weights for fabricated aluminum, steel or stainless steel wheels:
Balance weights should be rigidly attached to the wheel at a location that will not interfere with the blower
housing nor disrupt air flow. They should (if at all possible) be welded to the wheel. When trim balancing the
wheel, on the blower, be sure to ground the welder directly to the blower wheel. Otherwise, the welding
current will likely pass through the motor and damage the motor bearings.

2. Grinding off material for cast aluminum wheels:
If you are grinding on the wheel to remove material, be very careful not to grind too much in one area. That
could affect the structural integrity of the wheel.

3. Forward curved wheels, Model LM only (also known as squirrel cage or multivane wheels).
These wheels have balancing clips attached to individual blades around the wheel. That is the only proper
way to balance this type of wheel.
NOTE:
Removing any forward curve wheel from the blower to clean it, requires special attention when reinstalling
the wheel back into the blower housing. Make sure you reinstall the wheel so the proper wheel-to-inlet
clearance is maintained. Failure to do this will affect the blowers airflow (CFM), static pressure (SP) capabil-
ities and efficiency. Consult Cincinnati Fan or our local sales office for your area for assistance if necessary.

D. Vibration:

As mentioned previously in this manual, excessive vibration can cause premature motor bearing failure that could lead
to catastrophic failure of the blower. After performing any routine maintenance, the vibration readings should be taken
again. New readings should be taken (maximum every 12 months) and compared to the readings you recorded in
Figure 3, on page 8, during the initial startup. If any major differences are present, the cause should be deter-
mined and corrected before the blower is put back into operation.

The most common causes of vibration problems are:

1. Wheel unbalance. 3. Poor blower inlet and/or discharge conditions.
2. Mechanical looseness. 4. Foundation stiffness.

E. Dampers and Valves: (Airflow control devices)

Turn off and lock out power to the blower motor. Any dampers or valves should be periodically inspected to make sure
all parts are still operable within their full range and there is no interference with any other damper or blower compo-
nents. Any bearings or seals should be checked for their proper function. The manufacturers maintenance instructions
should be followed.

F. Safety Equipment & Accessories:

It is the users responsibility to make sure that all safety guards required by the company, local, state and OSHA regu-
lations are properly attached and fully functional at all times. If any guards become defective or non-functional at any
time, the power to the blower MUST be turned off and locked out until complete repairs and/or replacements have
been made, installed and inspected by authorized personnel.
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Any accessories used in conjunction with the blower should also be inspected to make sure they are functioning
within their intended limits and design specifications. The manufacturers maintenance manuals should be referred to
for correct maintenance procedures. These accessories include, but are not limited to, the following:
Shaft seals, inspection doors, vibration isolators or vibration bases, air flow or pressure measuring equipment,
hoods, controls, special coatings, silencers, expansion joints, valves, flexible connectors and filters.

VI. ORDERING REPLACEMENT PARTS:

Under normal conditions, you should not need any spare or replacement parts for at least 24 months after shipment
from Cincinnati Fan. That does not include any wear due to abrasion, corrosion, excessive temperatures, abuse, mis-
use, accident or any severe conditions the fan was not designed for.

NOTICE:

1. If this blower is vital to any process that could cost you lost revenue, we strongly recommend that you keep
a replacement blower wheel and motor at your location.

2. If this blower is vital for the safety of any people and/or animals, we strongly recommend that you keep a
complete blower/motor assembly, as originally ordered, at your location.

To order any parts or complete units, contact us for the name of our sales office for your area. Or you can find
them on our website at: www.cincinnatifan.com

WE MUST HAVE THE BLOWER SERIAL NUMBER FROM THE BLOWER NAME PLATE TO IDENTIFY PARTS CORRECTLY.

VII. TROUBLESHOQOTING

/N DANGER

Troubleshooting should only be performed by trained personnel. Any potential electrical problems should only
be checked by a licensed electrician. All safety rules, regulations and procedures MUST be followed. Failure to
follow proper procedures can cause property damage, severe bodily injury and death.

Potential problems and causes listed below are in no order of importance or priority. The causes are only a list
of the most common items to check to correct a problem. If you find the cause of a problem, DO NOT assume it is
the ONLY cause of that problem. Different problems can have the same causes.

PROBLEM CAUSE

Excessive Vibration Loose mounting bolts, wheel set screws, taper-lock hubs.
Worn or corroded blower wheel.

Accumulation of foreign material on blower wheel.

Bent motor shaft.

Worn motor bearings.

Motor out of balance.

Inadequate structural support.

Support structure not sufficiently cross braced.

Weak or resonant foundation.

Foundation not flat and level.

=

Airflow (CFM) Too Low Blower wheel turning in wrong direction (rotation).

Actual system static pressure (SP) is higher than expected.

Motor speed (RPM) too low.

Dampers or valves not adjusted properly.

Leaks or obstructions in duct work.

Filters dirty.

Inlet and/or discharge guards are clogged.

Duct elbow too close to blower inlet and/or discharge.

Improperly designed duct work

Blower wheel not properly located relative to the inlet bell (LM Model only).

=

Airflow (CFM) Too High Actual system static pressure (SP) is lower than expected.
Motor speed (RPM) too high.
Filter not in place.

Dampers or valves not adjusted properly.

PONMNRPROOONDIA®NOMEIOOONDOAWDNDRE
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PROBLEM CAUSE

Motor Overheating NOTE: A normal motor will operate at 174°F. See B-8 on page 6.

Actual system static pressure (SP) is lower than expected.

Voltage supplied to motor is too high or too low.

Motor speed (RPM) too high or defective motor.

Air density higher than expected.

Motor wired incorrectly or loose wiring connections.

Cooling fan cover on back of motor is clogged. (Fan cooled motors only.)

Excessive Noise Wheel rubbing inside of housing.

Worn or corroded blower wheel.

Accumulation of foreign material on blower wheel.

Loose mounting bolts, wheel set screws, or taper-lock hubs.
Bent motor shaft.

Worn motor bearings.

Motor out of balance.

Motor bearings need lubrication.

Vibration originating elsewhere in system.

System resonance or pulsation.

Inadequate or faulty design of blower support structure.
Blower operating near “stall” condition due to incorrect system design or
installation.

— otk
M~ OCOONOIOR~ON OO RAWOND =

Fan Doesn’t Operate Motor wired incorrecitly.

Incorrect voltage supply.

Defective fuses or circuit breakers.

Power turned off elsewhere.

Motor wired incorrectly or loose wiring connections.

Defective motor.

ogs WD~

VIIl. LONG TERM STORAGE INSTRUCTIONS: (Storage exceeding 30 days after receipt of equipment)
NOTE: Failure to adhere to these instructions voids all warranties in their entirety.
1. Storage site selection:

a. Level, well-drained, firm surface, in clean, dry and warm location. Minimum temperature of 50°F (10°C).
b. Isolated from possibility of physical damage from construction vehicles, erection equipment, etc.
c. Accessible for periodical inspection and maintenance.

2. The blower should be supported under each corner of its base to allow it to “breath”. Supports (2 x 4’s, timbers, or
railroad ties) should be placed diagonally under each corner.

3. If the equipment is to be stored for more than three (3) months, the entire blower assembly must be loosely covered
with plastic, but not tightly wrapped.

4. Storage Maintenance:

A periodic inspection and maintenance log, by date and action taken, must be developed and main-
tained for each blower. See example below. Each item must be checked monthly.

EXAMPLE:
Storage / Maintenance Schedule Log

DATES
ITEM ACTION CHECKED

1 Re-inspect units to insure any protective devices used
are functioning properly. Check for scratches in the finish
which will allow corrosion or rust to form.

2 Rotate wheel a minimum of 10 full revolutions to keep
the motor bearing grease from separating and

drying out.

This is a critical step.

Long Term Storage instructions continued on page 13.
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5. General Motor Procedure:

If the motor is not put into service immediately, the motor must be stored in a clean, dry, warm location. Minimum
temperature of 50°F. (10°C,). Several precautionary steps must be performed to avoid motor damage during storage.

a. Use a “Megger” each month to ensure that integrity of the winding insulation has been maintained. Record the
Megger readings. Immediately investigate any significant drop in insulation resistance.

b. DO NOT lubricate the motor bearings during storage. Motor bearings are packed with grease at the factory.

c. If the storage location is damp or humid, the motor windings must be protected from moisture. This can be done
by applying power to the motor’s space heaters, (IF AVAILABLE) while the motor is in storage. If the motor does
not have space heaters, storing it in a damp or humid location will, very quickly, cause internal corrosion and
motor failure which is not warranted.

NOTE:

For specific storage instructions, for the actual motor and any accessory parts that were supplied, refer to
the manufacturer’s instructions.
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IX. LIMITED WARRANTY:

Cincinnati Fan & Ventilator Company (Seller) warrants products of its own manufacture, against defects of material and workmanship
under normal use and service for a period of eighteen (18) months from date of shipment or twelve (12) months from date of installa-
tion, whichever occurs first. This warranty does not apply to any of Seller's products or any part thereof which has been subject to
extraordinary wear and tear, improper installation, accident, abuse, misuse, overloading, negligence or alteration. This warranty does
not cover systems or materials not of Seller's manufacture. On products furnished by Seller, but manufactured by others, such as
motors, Seller extends the same warranty as Seller received from the manufacturer thereof. Expenses incurred by Purchaser’s in
repairing or replacing any defective product will not be allowed except where authorized in writing and signed by an officer of the
Seller.

The obligation of the Seller under this warranty shall be limited to repairing or replacing F.O.B. the Seller’s plant, or allowing credit at
Seller’s option. THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES EITHER EXPRESSED OR IMPLIED
INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND OF ALL OTHER
OBLIGATIONS AND LIABILITIES OF THE SELLER. THE PURCHASER ACKNOWLEDGES THAT NO OTHER REPRESENTA-
TIONS WERE MADE TO PURCHASER OR RELIED UPON BY PURCHASER WITH RESPECT TO THE QUALITY OR FUNCTION
OF THE PRODUCTS HEREIN SOLD.

Removal of the Sellers nameplate or any generic fan nameplate containing the fan serial number voids all warranties, either written or
implied. Failure to complete and document all the pre-startup and post startup checks and perform the suggested routine mainte-
nance checks voids all warranties, either written or implied.

LIMITATION OF LIABILITY:

Notice of any claim, including a claim for defect in material or workmanship, must be given to Seller in writing within 30 days after
receipt of the equipment or other products. Seller reserves the right to inspect any alleged defect at Purchaser’s facility before any
claim can be allowed and before adjustment, credit, allowance replacement or return will be authorized. See RETURNS below.
Seller’s liability with respect to such defects will be limited to the replacement, free of charge, of parts returned at Purchaser’s
expense F.O.B. Seller’s plant and found to be defective by the Seller.

IN NO EVENT WILL SELLER BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, WHETHER
IN CONTACT, TORT, NEGLIGENCE, STRICT LIABILITY OR OTHERWISE, INCLUDING WITHOUT LIMITATION DAMAGES FOR
INJURY TO PERSONS OR PROPERTY, LOST PROFITS OR REVENUE, LOST SALES OR LOSS OF USE OF ANY PRODUCT
SOLD HEREUNDER. PURCHASER’S SOLE AND EXCLUSIVE REMEDY AGAINST SELLER WILL BE THE REPLACEMENT OF
DEFECTIVE PARTS AS PROVIDED HEREIN OR REFUND OF THE PURCHASE PRICE FOR DEFECTIVE PRODUCTS, AT SELL-
ER’S SOLE OPTION. SELLER’S LIABILITY ON ANY CLAIM, WHETHER IN CONTRACT, TORT, NEGLIGENCE, STRICT LIABILI-
TY OR OTHERWISE, FOR ANY LOSS OR DAMAGE ARISING OUT OF OR IN CONNECTION WITH PURCHASER’S ORDER OR
THE PRODUCTS OR EQUIPMENT PURCHASED HEREUNDER, SHALL IN NO CASE EXCEED THE PURCHASE PRICE OF THE
EQUIPMENT GIVING RISE TO THE CLAIM.

RESPONSIBILITY:

It is the understanding of the Seller that Purchaser and/or User will use this equipment in conjunction with additional equipment or
accessories to comply with all Federal, State and local regulations. The Seller assumes no responsibility for the Purchaser’s or Users
compliance with any Federal, State and local regulations.

RETURNS:

Cincinnati Fan & Ventilator Company assumes no responsibility for any material returned to our plant without our permission. An RMA
(Return Material Authorization) number must be obtained and clearly shown on the outside of the carton or crate and on a packing
slip. Any items returned must be shipped freight prepaid. Failure to comply will result in refusal of the shipment at our receiving
department.

DISCLAIMER
This manual, and all its content herein, is based on all applicable known material at the time this manual was created. Any parts of
this manual are subject to change at any time and without notice.
If any statements, diagrams and/or instructions contained herein, for components not manufactured by the Seller, conflict with
instructions in the manufacturer's manual (i.e.: motors, dampers, etc.), the instructions in the manufacturer’s manual, for that compo-
nent take precedent.
Should you want the latest version of this manual, please contact us or our sales office for your area. Or, you can print a current ver-
sion by going to our website at: www.cincinnatifan.com

@ CiINCINNAtl fFanN

7697 Snider Road, Mason, OH 45040-9135
Phone: (513) 573-0600 Fax: (513) 573-0640
E-Mail: sales@cincinnatifan.com
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X. PARTS DRAWING:

PLEASE NOTE

Cincinnati Fan manufactures many models and arrangements with special variations. For that
reason, the maintenance manuals contained on our website do not include a parts drawing nor the
completed blower or fan specifications on page 1. For the parts drawing of all the standard
components and specifications for the specific blower or fan that you have, please contact our local
Cincinnati Fan sales office for your area.

You will need to give them the serial number shown on the blower or fan nameplate so they can
supply you the correct information.

Click on “Contact a Sales Rep” on our website for the name and contact information for our local
sales office for your area. www.cincinnatifan.com
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INTRODUCTION

The Big Max® BX2001 is a superior quality ASME Class 150
and 300 valve available in standard PFA, fire sealed and two
metal seated versions. Offered in 2 in through 36 in sizes and
in both wafer and dug body designs, all are available with a
wide varisty of packing options to mset your routine or most
rigid service requirements.

BX2001 effectively contains fugitive process media emissions
regulated by the federal Clean Air Act, including chicrine,
hydrofluoric acid and anhydrous HCI. This valve is an ideal
choice for precise throttling contrel or on-off service with
lighter weight piping systems and less expensive, energy
efiicient actuators.

PRESSURE-CONTAINING FASTENERS

Material Selection

Selecting the proper fastener material is the ultimate
responsibility of the customer because the supplier does

net typically know in what setvice the valves will be used or
what elements may be present in the environment. Flowsarve
normally supplies B7 {carbon steel) for ductile cast iron and
carben steel valves. For stainless steel and high alioy valves,
B8 {siainless st gners are supp  as ard. Aii
fasteners used veaminimum  ds h of 40,000
P81, a minimum elongation of 12% and be compatible with the
precess fluid. Determining compatibility to the process fiuid
goes beyond a material being resistant to general corrosion
because the more important consideration is a material's
resistance to siress corrosion cracking. Cepending on the
service, it may make sense to use 87 fasteners on high alloy
valves. One such service would be marine environments
because of stainless steel’s susceptibility to stress cotrosion
cracking in chloride environments. Another key aspect of
fastenars is frequent visual inspection. Because of the common
practice of using stes! fasteners rather than stainless stee to
avoid chloride stress corrosion cracking, visual inspection

is recommended to monitor the general corrosion of these
fastenars. If jacketing or insulation is used on a valve, it

must be periodically removed for visual inspection of the
fasteners. )f you wish assistance in determining the proper
fasteners to use, please refer fo the “Fasteners” chart {next
page), or contact the Flowserve Material Engineering Group

at (837) 226-4475.

Materials Selection Chart
DS = ASTM A216 Gr. WCB {CAST STEEL}
DSNI = NICKEL GOATED CAST STEEL
D2 = ASTM A351 Gr. CF8 {304 35)
D4 = ASTM A351 Gr. CFBM (316 85}
D20 = ASTM A351 Gr. GN-7M {DURIMET 20)
CK3M = ASTM A351 Gr. CK-3MCuN (254 SMO)*
DINC = ASTM A494 Gr, CY-40 (INCONEL 600)**
DMM = ASTM A494 Gr. M35-1 (MONEL 400)"*
DNI = ASTM A494 Gr. CA-100 {(NICKEL 200}
DG2 = ASTM A494 Gr. N-7M (CHLORIMET 2)
DC3 = ASTM A484 Gr, CW-6M (CHLORIMET 3}
D44 = ASTM A351 Gr. CF8M with controlied ferrite
D4l = ASTM A351 Gr. CF3M

*Repistered frademark of Avesla A8
**Registered trademark of International Nickel Go. Inc,

it

Design & Type

Flowserve valve design standards adopt ASME B18.2.1 (1981}
as the standard for fastener type and design. This national
standard requires that finished hex “head” cap screws be
used when the head of the fastener is turned. A finished hex
“head” cap screw and a heavy hex cap screw have a bearing
surface under the head to minimize frictional resistance
during fightening. They also comply to qualified body
dimensions and fully formed head dimensions. Cookeville
Fiow Contre! Division's policy is to use finished hex “head”
and heavy hex “head” cap screws for all pressure refaining
fastaners. This includas top caps, packing adjusters, bottom
caps, body halves or other pressure retaining components.
Compliance fs made with ASME B18.2.2 {1887}, Square
and Hex Nuts, when studs and heavy hex nuts are required.
Additional information on these items may be obtained

from Flowserve Corporation, Cookeville Flow Control Divisien,
Cookeville, Tennessee.

flowserve.com
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PRESSURE CONTAINING FASTENERS (continued)

FASTENERS
TABLE 1 TABLE 2
Cap Serews-Studs Nuts
HHCS - Finished Heavy Hex Head Cap Screw HI - Finished Heavy Hex Nut
HECS - Finished Hex Head Cap Screw ¥N - Finished Hex Nut
8CS - Socket Head Cap Screw HXN - Regular Heavy Hex Not
STUD - Stwd Dimensions per ASME B18.2.2
Dimensions ger ASME B18.2.1 Alioy identification stamp is required on each pisce
Allgy identification stamp required on sach piece. Certification required.

Gertification required. o
Rlloy Specification {40 KS! Minimum Yield Strength, ASTM Material Specilications

12% Win. €1 § - 304 Stainless Steel per ASTM A194, Grade 8
ASTM Material Spesitications BM - 316 Stainless Steal per ASTM A194, Grade 8M

B840 - 316 Stainless Stee! per ASTM A193, Grade BEM2 or ggrﬁﬁsﬁnﬁﬁé frg?:dgam
Grade BBMS3, 46 KSI Min. Yield Strength, 12% Min, EI. :

. 7 - ASTM A194, Grade 7M, 100% hardness tested
B7 - Chromium - Molybdenum Alioy Steel per ASTM A193, 7MT - ASTM A184, Grade 7M, 100% hardness tested, PTFE

Grade B7 coated, DuPant SP11C, Type B - Color biue or green

B71 - Chromium - Malybdenum Aoy Steel per ASTM A193, . )
Grade B7M, 100% hardness tested M zmg?m{e:llglsj:dg 104400}, ASTM B164, Class A or B, or QQN

B7MT - Chromiurn - Molybdenum Alloy Steel per ASTM A193, N
Grade B7M, 100% hardness iested, PTFE coated, DuPont :g ] :gzg::g:: 22(?5'“ {Sur:iisﬂri?g)z}%?uﬂsgﬁgsz 4
SP11, type B - Color blus or green 1625 - Incone! 525 (UNS NOBB25), ASTM B4d6
BBM - 316 Stainless Steel per ASTM A183, Grade B8M, Class 1, 1718 - Incoloy 718, AMS 55068
40 KSI Min. Yield Strength, 12% Min. E1 1825 - Incoloy 825 (UIS N08325), ASTH B425

BSCZ - 304 Stainless Steet per ASTM A193, Grade B8, Class 2 :
: ! L7 - Chromium-Molybdenum Alloy Steel per ASTM A134, Grade 7
£20 - Carpenter G20, CB-3 {UNS NOS020), ASTM B473, 40 KSI L Chmmmm_hg’oiybdemm A*ﬁey i oot ASTH A194,

Min. Yigld Strength, 12% Min. EL.
HG - Hastelloy 5276 (UNS N10276), ASTM B574
1625 - Inconel 625 (UNS NGUB625), ASTH B446

1825 - Incoloy 825 (UNS NOBS25), ASTM B425, 40 KSI Min. Yield

Strength, 12% Min, EL

Grade 7M, 235 BHN Max, ASTM A320, Section 9

MKH - Monel K-503, Cold drawn and aged hardened, GON-286
and ASTHM F467

8F - 303 Stainless Steel per ASTM A194, Grade 8F

IN - Ingons 600 (UNS NOS60), ASTM B166, 40 KS! Min. Yield ZHYC - ASTM A194, Grade 2H, Yellow Zinc Dichromate Plated

Strength, 12% Min. EL.

M - Monel (UNS NG4400), ASTM BiB4, Class A or B, 40 KSI Min.
Yield Strength, 12% Min. €1,

HB - Hastelloy B {UNS 10685), ASTM B335

1718 - Incoloy 718, AMS 55968

MKH - Mongl K-500, Celd drawn and aged hardened, QON-285
and ASTH F468

L7 - Chromium-Molybdenum Alloy Steel per ASTM A320, Grade L7

L7M - Chromium-Maolybdenum Alloy Steel per ASTIM A320, Grade
L7, 100% hardness tested

L7T - Chromium-Molybdenum Alloy Steef per ASTM A320, Grade
L7, PTFE coated, DuPont SP11C, Type B - Color biue or green

L7MT - Chrermium-Molybdenum Alloy Steel per ASTM A320,
Grade L7I, 100% hardness tested, Teflon coated, DuPont
SP11C, Type B - Color blue or green

i - Nicke! per ASTIM B160 (UNS N0D220}, 40 KSI Min. Yield
Strengih, 12% Min, EL.

B7Y( - Chromium-Molybdenuim Steel per A193, Grade B-7,
Yellow Zinc Dichromate Plated
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SECTION |
SAFETY PRECAUTIONS
To avoid possible injury to personnel or damage to valve . Always compietely remove the valve from service before
parts, WARNING ~ CAUTION notes be strictly attempting any maintenance on the vaive.
adhered to. Modi  this product, su ting nonfactosy . Depressusize and bleed the line on both sides of the valve
parts, or u ance ures of ed hefore removing the valve.
could dras | perfo ,be ha -

sonnel and squipment, and may void existing warranties.

1. WARNING: Standard industry safety practices must be
adhered to when working on this, or any other, process
control preduct. Specificaily, personal protective and
litting devices must be used as warranted.

. Check nameplate before installation to ensure that the

valve is not installed in systems where service conditions
exceed those for which the valve was designed.

. Install or remove the valve with the disc in the closed

position.

flowserve.com
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SECTION |
SAFETY PRECAUTIONS {continued)

IMPORTANT NOTES ABOUT YOUR WARRANTY AND SAFETY

Replacement Parts

The use of parts and components other than those sup-
plied by Flowserve Corporation could severely restrict
the operation and performance of this valve. Unauthesized
modifications or substitution of components can lead to
valve failure due to corrosion and/or premature failure
of the substituted paris.

Selection, Installation, Operation and Mainfenance

Flowserve Corporation has established industry leader-
ship in the design and manufacture of its products. When
properly selecied, each product is designed to perform
its intended function safely during its useful service life.
However, it is necessary that Howserve's customers be
tully aware of their responsibilities when using these
products.

Each Flowserve product may be used in numerous
applications under a wide varisty of industrial service
gonditions. Afthough Flowsarve can, and often does,
provide general guidelines, it is obviously not possitle
to provide application specific data and warnings for all

Paying clese atiention to safety is always extremely impot-

tant. Howsver, there are often situations that require special

attention. These situations are indicated throughout this
book by the following symbols:

BANGER - Immediate hazards which WILL resuit in severe
personal injury or death.

WARNING — Hazards or unsafe practices which COULD
result in severe personal injury or death.

conceivable applications. The purchaser/end user must
therefore assume the ultimate responsibility for the proper
selection, instaliation, operation and mainiznance of the
products. Read the appropriate [OM before instaliing,
operating or repairing any valve. The purchaserfend user
should train its employses and/or contractors in the safe
use of the Flowserve products in connection with the
purchaser's manufacturing processes.

Flowserve will continue to provide its customers with the
best possible products and service avaiiable. We do not
recomimend substituting surplus or remanufactured valves
over new Flowsetrve valves or those repaired in an autho-
rized service center. Shoutd you have any questions about
these provisions or about Fowserve products in general,
please contact your local Flowserve representative, who
will be happy to help.

CAUTIDN - Hazards or unsafe practices which COULD
result in minor personal injury or product or property
damage.

NOTE: ALWAYS GOORDINATE REPAIR ACTIVITY WITH OPERATIONS PERSONNEL, AND FOLLOW ALL
PLANT SAFETY REQUIREMENTS AND OSHA REGULATIONS.
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SECTICN II
INSTALLATION {Please refer 1o and follow all recommendaticns of MSS SP-82}

1.

Check valve nameplate before installation to ensure
ihat the valve's pressure rating and materiais of con-
struction are compatible with the intended service con-
ditions. If ug style, check for end of line service tag.

Inspect adjoining pipelines and remeve any material
that could damage the seat. Check clearance of the
disc projection into the pipeline shown in TABLE B
and FIGURE 1.

Check actuator stops befere valve is installed and the
line is pressurized, Maks certain position indicator
reads “shut” and the disc position is in agreement.

The valve must be installed with the dise in the closed
position and centered on the seat.

The valve must be properly aligned and centered
between the pipe fianges.

The BX2001 is designed for bi-directional shut off
when instalted hetween metallic ANSI B16.5 flanges.
Flow direction should agree with the flow arrow on
the bedy to assure lower opening terque and longer
service life, With non-metallic flanges, the BX2L4
series valve should be used.

The use of rubber or other similar “soft” gaskets is
NOT recommended, and should be avoided.

TABLE B - Disc Projection

Size

in 2 3 4 5 6 8
(mm) (50) {80} (100) (126) {150} {200)
Ain % VHs ;s 12 2V 2%

ASME mm) (10  (17) (28) (38} {52} {67)

Class

150 Bin  ia 27he 3% 42 g% 7
mm) (32) (620 (92) (114} (141} (178)
Ain %8 Ve 1V 2l 28

AVE mmy (10) (1) (29) (52)  (67)

3 pip {4 2716 3% %6 7
) (32) (62)  {92) (141) {178)

10
(250)
3%/8
(92)
916
{237
3%
{92)
9%/16
{2373

8. When standard lug style valves are installed for
end-of-line (dead-end) service, the retainer ring
must be supporied by a mating pipe flange. For true
end-of-line service with retainer ring unsupported,
a BX2L4 series valve must be used.

g, When BX2L4 valves are used, torque down retainer
ring fasteners to 120 in-Ib in a criss-cross manner.

BX2L 4 end of line valves are deraled to 150 PSI maximum
when instatled without 2 mating Hange supporting the
retainer ring.

10. When BX2L4 valves are used, check for compatibility
before using AP1 601 spiral wound metallic gaskets,

11. Flange fasteners should be tightened and torqued
in a sequentiat criss-cross patiern as
recemmended by the MSS SP-82 standard.

12. For recommended fastener sizes see the tables
at the end of this publication on page 34 and 35.

FIGURE 1
Mating Flange e
Clearance Dimensions Disc Dimension

21 Valve Face

Drsg Projeclion

12 14 16 18 20 24 30 36
(300) {350) (400} {450) (500) {600} (750) (30D
a5 5B 6% e 8%s 11 13%/se
(14) 127y (147) (162) {180) (211} (279) (346)
1138 1245/5414%%/64 16%16 181573 222332 28%/5 34%s
(289) (323} (373) (420) (469) (561) (721} (873
4 41 4% 58 6l
(114) (105) (121} {137} (159)
10%/a 127732 14%32 1578 174
(273} {310} (358) (407) {438)

flowserve.com
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SECTION HI
VALVE REMOVAL
1. Refer to Safety Precautions Instructions on page 5 of this
manual.
2. Open the valve and bleed the line.
DANGER - Immediate hazards which WILL result in severe 3. Close the valve.
personal injury or death. 4. Remove the valve from the line.
SECTION IV
SEAT REPLACEMENT
DISASSEMBLY PFA SEAT PACKAGE PRE-ASSEMBLY
1. For repairs that require seat replacement only, it is not 1. Spread open the seat and insert the seat energizer
necessary to remove manual operators. into the seat, Press the energizer firmiy into the inside
2. Place the valve seat side up on a werk table. of the seat.
3. For valves that have retainer ring fasteners, remove the 2. Spread open the seat again and slip it over the seat ring,
fasteners and lift the retainer ring and seat package out working it around the circumference of the ring uatil the
of the valve bedy. seat ring is tofally encapsulated by the seat.

4. For metal seated valves that use a wire retainer locking
ring, cut the wire where it is atached to the valve bedy.
Use pliers to publ the wire while also rotating the retainer
ring until the wire is pulled free. Lift the retainer ring and
seat out of the valve body.

5. For soft seated valves that use an O-ring retainer locking
ring, insert the flat blade of a screwdriver into the gap
between the back of the retainer ring and the valve body.
Twist the blade 1o pry the retainer ring aut of the valve
body, then remove the seat package.

CLEAN UP AND PREPARATICN

1. Bemove the PFA seat and seat energizer from the seat
ring. Remove any gasket material from the seat ring and
clean thoroughly.

2. Remove any seat gasket material from the retainer ring
and the seat pocket of the valve body. Clean all surfaces
thoroughly. Discard retainer ring fasieners, wire or
0-ring relainer lock rings.

3. Carefully clean and inspect the sealing surface of the
valve disc. Small scraiches, scale of minor corrosion can
be removed by polishing using 600 grit or finer emery
paper, DO NOT SAND GR BEAD BLAST DISC.

4. Metal seated valves use hard surface plating on the
valve disc to improve seal life. I the plating is damaged,
scratched or heavily worn, the disc should be replaced.

5. Under no circtmstances should worn, corroded or
scratched valve discs be repaired by welding or
rg-machining.
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SECTION IV
SEAT REPLACEMENT (continued)

SEAT PACKAGE INSTALLATION - STANDARD VALVE

. o A Retainer Ring
1. Make ceriain the valve disc is fully closed and place the > . .
seat package in the valve hody seat pocket. For valves with Retainer Ring
seat rings with an angled face, place the angled face side Locking 0-Ring
of the seat down against the seat pocket in the valve body. Seat Ring
2. for valves that use retaingr ring fasteners, place the retain- PFA Seat
er ring on the valve body and line up the fastener holes. .
Using a press or “C" clamps, firmly press the retainer ring Seat Energizer
onto the valve bedy to compress the seat package. Insert
and tighten the fasteners in a criss-cross pattern to 180 ’
in-Ths {20 Nm}. Note: For end-of-line BX2L4 lug valves, ~ ’

tighten fasteners to 120 in-ibs (14 Nm).

3. For valves that use an O-ring retainer locking ring, place
the new O-ring info the outside groove of the retainer fing.
Apply a light coat of lubricant on the O-ting and place the p
retainer ring en the body. Using a press or "C” clamps,
firmly press the retainer ring into the valve body.

Relainer Ring

Retainer Ring
Fasiener

Seat Ring
PFA Seat
Seat Energizer

End of Line BX21.4
Retainer Ring

Refainer Ring
D-Ring

Retainer Ring
Fastener

Seat Ring
PFA Seaf
Seat Energizer

Retainer Ring

Retainer Ring
Locking O-Ring

UHMWPE Seat

flowserve.com
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SECTION IV
SEAT REPLACEMENT (continued)

SEAT PACKAGE INSTALLATION - FIRE SEALED VALVE

1.

Make certain the valve disc is fully closed and place one
of the 3 graphite gaskets into the seat pocket of the
valve body. Note: If the repair kit contains ong wide and
2 narrow gaskets, use the narrow gaskets first and use
the wide gaskets for Siep 5.

. Place the seat package in the valve body seat pocket.

For valves with seat rings with an angled face, place the
angled face side of the seat down against the seat pocket
in the valve body.

. Place a second graphite gasket on the top of the seat

package, making cerfain it is centered so that it fits
around the ouiside diameter of the PFA seat,

. Place the fire sealed metal seat on the packags,

orientated so that the inside metal lip is facing away
from the valvs disc. Make certain that the inside lip is
centered to the valve disc.

. Some styles of retainer rings have a machined groove

for this gasket. For these styles, use a small amount

of adhesive and glue the gasket into the groove of the
retainer ring. For styles without the machined gasket
groove, place the third graphite gasket on top of the
fire sealed metal seat, making certain that it is centered
to the diameter of the seat.

. For valves that use retainer ring fasteners, place the

retainer ring on the valve body and line up the fastensr
holes. Using a press or “C" clamps, firmiy press the
retainer ring onto the valve body to compress the seat
package, Insert and tighten the fasteners in a criss-cross
pattern to 180 in-Ibs (20 Nm).

For valves that use an O-ring retainer locking ring, place
the new O-ring into the outside groove of the retainer
ring. Apply a light coat of lubricant on the G-ring and
place the retainer ring on the body. Using a press or “C”
clamps, firmly press the retainer ring into the valve body.

—-—

Retainer Ring

Refziner Ring
Locking 0-Ring

Graphite
Gaskets

Seat Ring
PFA Seat

Fire Sealed
Metal Seat

Seat Energizer

Retainer Ring

Relainer Ring
Fastener

Graphite
Gaskets

Seat Ring
PFA Seat

Fire Sealed
Metal Seat

Seat Energizer
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SECTION IV
SEAT REPLACEMENT (continued)

SEAT PACKAGE INSTALLATIO - APEX GLASS IV METAL
SEATED VALVE

1. Make certain the valve disc is fully closed and place ong
of the 3 graphite gaskets into the seat pocket of the
valve body. Note: [f the repair kit contains one wide and
2 narrow gaskets, use the narrow gaskets first and use
the wide gaskets for Step 5.

2. Place the seat ring in the valve body seat pocket. For
valves with seat rings with an angled face, place the
angled face side of the seat down against the seat pocket
in the valve body.

3. Place a second graphite gasket on the top of the seat
package, making cerfain it is centered so that it fits info
the groove around the cuiside diameter of the seat ring.

4. Place the APEX metal seat on the seat package,
orientated so that the inside metal lip is facing away
from the valve disc. Make certain that the inside lip is
centered to the valve disc.

5. Some styles of retainer rings have a machined groove
for this gasket. For these styles, use a small amount
of adhesive and glue the gasket into the groove of the
retainer ring. For styles without the machined gasket
groove, place the third graphite gasket on top of the
APEX metal seat, making certain that it is centered fo the
diameter of the seat,

8. For valves that use retainer ring fasteners, place the
retainer ring on the valve body and line up the fastener
holes. Using a press or “C" clamps, firmly press the
retainer ring onto the valve body to compress the seat
package. Insert and tighten the fasteners in a criss-cross
pattern to 188 in-lbs (20 Nm}.

7. For valves that use an 0-ring retainer locking ring, place
the new O-ring into the outside groove of the retainer
ring. Apply a light ceat of lubricant on the O-ring and
place the retainer ring on the body. Using a press or “C”
clamps, firmly press the retainer ring into the vaive body

8. For valves that use a wire retainer focking ring, place the
retainer ring into the valve body seat pocket. Thread the
wire through the slot in the valve body and rotate the
retainer +ing to pult the wirg through the valve body until
both ends of the wire extend through the slot. Bend gach
end of the wire back to lock the wire in place. Trim off
extra wire length and tack weld each to the valve body.

-

Design to
+J08°F {204°0}
orless

Retainer Ring

Retainer Ring
Locking O-Ring

Graphite
Gaskets

Seat Ring

APEX Class IV
Mstal Seat

Design from
+400°F (204°C)
or More
Retainer Ring

Retainer Ring
Locking Wire

Graphite
Gaskets

Seat Ring

APEX Class [V
Metal Seal

Retaingr Ring

Retainer Ring
Fastener

Graphite
Gaskets

Seat Ring

APEX Class IV
Metal Seat

flowserve.com
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SECTION [V
SEAT REPLACEMENT (continued)

$EAT PACKAGE INSTALLATION - TRIFLEX CLASS IV METAL

SEATED VALVE . N
1. Make certain the valve disc is fully ciosed and place ’ A
the seat info the valve hedy with the rolled seal on the Retainer Ring
outside of the seat facing up, away from the valve body ) )
seat pocket. Retainer Ring
o Locking Wire
2. For valves that use retainer ring fasteners, place the .
retainier sing on the valve body and line up the fastener Tritlex Class Yl
holes. Using a press or “C” clamgps, firmly press the Metal Seat
retainer ring onto the valve body to compress the seat
package. Insert and tighten the fasieners in a criss-cross P
pattern to 180 in-Ibs {20 Nm). N
3. For valves that use a wire refainer locking ring, place the
refainer ring into the valve body seat pocket. Thread the
wire through the slof in the valve body and rotate the
retainer ring to pull the wire threugh the valve hody until
hoth ends of the wire exiend through the slot. Bend each e N
end of the wire back to lock the wire in place. Trim off 4 »
exira wire length and tack weld each is the valve body. | Retainer Ring
Relainer Ring
Fasienser
Triflex Class VI
) Metal Seat
~ s ‘

FINAL PREPARATION FOR INSTALLATION - SEAT
REPLACEMENT REPAIR

1. Stem packing fasteners should be re-tightened to the
torque specifications listed on page 25 of this manual.
Make certain to identify the siyle of packing used in
the vaive in order to select the proper fastener torque.
Packing styles are iliustraied on page 25 of this manuai.

2. It manual operators were removed, re-install them using
the procedures in Section VIl for gears or Section X
for levers.

3. Operate the vaives a few times to insure that the valve
dise turns freely into and out of the seat. Seat testing of
repaired valves is recommended.
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SECTION V
PARTS LIST 2" thru 12" - Standard, Fire Sealed and BX2L4 End of Line Valve

ltem No. Description {y. Carbon Steel Stainless Steal
i Bodv 1 ASTM AZHE Gr WES ASTM A3R1 Gr, CFBM
? Dige ] ASTHG A35T Gr. CFAM ASTM AZE) Br. CFEM
3 Shafl 1 83617
4 Fin i ASTM A564 Tyoe 6306 17-4 S8 ASTM A564 Tvoe 630 17-4 85
5 Bearing PTFE/fiberalass { PTFE/216 85} PTFE/Fiberglass i PTFE/AAIBS 1
8 Thrust Bearina 7 ASTM A564 Type 630 17-4 85 ASTM ASE4 Type 830 17-4
7 Thiust Wasiter 1018 Steel
i Packing Set i
g Gland 1 304 304 58
i Adiuster 1 ar
it Stud-Adiuster 2 BE-M3{ Gr.B-D BE-M3t Gr BT}
17 Hot-Adiuster ? Gr.8i0 Gr.24 Gr. 8¢ Gr 24y
13 Groung Serng 1 302 88 0285
14 Retatner Rina 1 ASTM AZ40 Tvpe 318
*15 1 ark Rina Viton A°* Viton A
-5 Riat 1 PFA
7 Seat Enermizer i Yiton A
i8 Seal Atna i 10240 Stesl ASTH A2 40 Tvee 316 55
19 Jamb Nut 1 300 Series 55 300 Series 55
20 (asket-Fire Seal 3 Gratoil“= " Grafail
21 Seat-Flre Seal 1 Incanel X750 Inganel X750
22 Capscrew As Chrome Steel Chrome Steel
33 Seat 1 URMWPE

* For quantities of PTFE/Fiberglass bearings. see Tabls D on page 22 All Fire Sealed fave 1 Upper and 1 lower bearing.
** Registered trademark of the DuPgnt Company. ™" *Registered rademark of Union Carbide.  m taterials tor Flre Sealed valves arly.  ® Recommanded spare paris.

—

ba Femisted On'y WHh
Cptional Lantarn Ring
Typa

Standard Valve

Optional UHWMPE Seat

Wafer Body Lug Body

Fire Sealed Valve

14ar2 Porls ean
Wilh

@7

Wafer Body Lug Body 13
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SECTION V

BX2L4/BX2LY

Ent Of Line Lug Valve
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1 ar2Perlscan
be Furnfehed Only With
Gpitonel Ring

Lug

PARTS LIST 2" thru 12" ~ TriFlex L Class IV Metal Seat

item MHo.
1
2
3

Deseriplion
Body
Lhse

Shaft
Fin
Bearing
Thrust Bearing
Thrust Washer

Packing Set

ang
Adjusier
Stud-Aajuster
Tui-Adjusler
FEURD SETng
Hetalner 1ing
LGEK HID
beat
Jamb Nut

aly.

1
1

R R

Garbon $tesl
ASIM A216 Gr. WCB
ABIM ASHT G, CREM (ENU)
ALIM ALGA 1ype B30 14-2 5510 BUUTT
ASTHA A7S Type XM19 585 - above 600°F
AS LM ADHA 1YPE 83U 1/-8 5D 10 DUV
ASTHA AS7S Type XM19 S5 - above 600F
P UFC/HIBRIGIASS - 10 4UU +
316 55 Ghrome Platad ahove 400°F
AT 1¥pe 630 14-4 55 10 BUUF
ASTHA A47E Type XM19 55 ahove 60OT
AS M Iype G40 1/-4 35 10 bUD
ASTIM A478 Type XM19 58 above 600°F
FItE GUP ang BRE 10 4UU
Grafoil above 400°F
304 5%
AS1M AEDT G LML
88M3 to 4007F ~— Lr. B-1 above 4QUF
LEr.8 0o 00 F — Gr. £H anove dud T
SUL 55
510 A 1D 6L 1U GAMDGN STEE
Ineonel
Ingone! As5U bid. - Uihers as specited
300 Series 55

“Far quantitizs of PTFEM iberglass bearings, see Tabls I on page 22.

TriFlex Yalve

1012 Forte can

Wafer Body

Stainless Stes!
ASTM A351 Gr. CFBM
ASIM ASHT G, GESM {ENL)
AS{M ASDY 1YDE B3U 1 7-4 S5 o bUU
ASTI A479 Type XM19 SS - aiove 600'F
AN ASD 1YPE baU 179 55 10 buu
ASMT 8479 Type XiM12 S5 - above 600F
PlEEAbarglass - 1o 40UF
316 585 Chigima Plalsd 2bove £00°F
AN M 1¥PE 640 1/-4 55 10 BUU +
ASTM 2479 Type XiA12 55 above 600°F
AS M 1¥P8 BV 174 db 10 bUY F
ASTI A479 Type XM19 38 above 600°F
PIHE Bup aRd Lone [ 400
Gratoil above 400°F
204 8%
A5 I ASH) G, LLAMLY
BEMS 10 40U F — GF. 8- above 4uu
P55 B0 ALY —= T, ZH 3BOVE 4Ul E
32 5%
AS I AZ40 1ype 316 B8
Inconel
INconel £ 450 S, - UThers 35 specilied
300 Senes 55

Lug



SECTION V
PARTS LIST 2" thru 12" - APEX Class IV Metal Seat

Durco” BX2081 High-Performance Bulterfly Valves FCD DVENIMD380-63-AQ - 5/16

Apex
Ttem M. Deseriplion Qty Carbon Sieel Stainiess Steel
1 Body 1 ASTM AZ1B Gi, WUR ASTHM A3SY G, LESM
2 Lise 1 ASTRA ASSY Gr. UFBM (ENL) ASTM A351 Gr. UFghd (ENL])
3 snait 1 ASTM ASE4 Type 636 174 85 ASTM A564 Type 630 §7-4 55
] Pin 1 ASTM ASB4 Type 630 17-4 85 ASTM A5G4 Type 530 17-4 58
5 Bearing PTFEfFiberglass to 400°F PTFESfFiberglass to 400°F
216 §S Chrome Plated above 400°F 216 55 Chrome Plated abave 400°F
5 Thrust Bearing g ASTIA Type 630 17-4 §5 to S00°F ASTH Type 630 17-4 SS t0 6OOF
ASTH A475 Type ¥M19 58 above 600'F ASTH A479 Type XM18 55 above B00F
7 Thrust Washar 1 ASTR Type 630 17-4 S5 to BOGF ] ASTH Type 630 17-4 S8 to 800°F )
ASTM A478 Type X193 SS above 600°F ASTIM A479 Type X119 S8 above S00°F
; PTFE Gup and Cone to 408 Deg. F PTFE Cup and Cone to 400 Ceg. F
8 Packing Set ! Gralai* -+ abave 400 Sratol e goove 400F
9 Gland 1 304 58 304 88
10 Adjuster 1 ASTM A351 Gr. GO4MECu ASTM A351 Gr. CD4MEy
1 Stud-Adjuster 2 8843 1o 4D0°F — Gr. B-7 above 400°F BAM3 Lo 400°F — Gr B-7 above 400°F
i2 Mut-Adiuster z Gr.B to 400'F — 6r. 2H above 400°F 6r.8 to 400°F — Gr. 2H zbove 400°F
i3 Ground Spring 1 30285 302 58
14 Retainer Ring 1 ASTM A515 Gr. 70 Carbon Stee ASTM A240 Type 316 55
«if Leck Ring ] Viton A** to 400°F — inconel above 400°F Viton A** to 400°F — Inconel above 400°F
*i6 Seat 1 Incone! X750 - Others as specilied Incanel X750 - Others as specilied
¥ Gasket 3 Grafail*** Gratgl***
ig Seat Ring i ASTM AS15 Gr. 70 Carbon Steel ASTM A240 Type 316 58
i Jamb Rut i 300 Series 58 300 Series S8

* For quantities of PTFEFiberglass beatings, see Table D on page 22. =" Registered trademark of the DuPent Company
*** Hepistered trademark of Union Carbide,  * Recommended spare parts,

APEX Valve

1or2Ports

be Furnlshed Only with

Opticnal Lanters Ring
Type

%

Wafer Body Lug Body

15
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SECTION V

PARTS LIST 14" thru 36" — Standard and Fire Sealed

ltam Na. Deseriplian
i Body
Cisc
2A Taper Pin
28 st
*3 Packing et
q Packing Gland
5 hrust Vvashier
14, 16" & 18" oRly
3 Packing Washer
Bearing
Adiuster Fasteney
g Adivster
L] Grounding Spring
n Retainer Ring
12 Seat Ring
*i3 Sgat Energizer
i Heat
Retainer Fastener
*i& Fire-Sealed Seat
+i7 Retainer Gasket
«if Seat Gasket
19 Jaml Nut
20 Thrust Bearing
2 Thrust Washer
Adiustrment Stud
23 Suppoet Stud
24 Lock Washer
25 Mot
28 Thiust Piate
3 Bottem Cap
32 Bottom {ap Gasket
33 Hettom Lap Fastener
34 Bearnn Lap
38 HEATING Lap rastensr
at IRTUSE Bearng

Materizls for Fire Sealed valves oniy
* Registered trademark of BuPent Company

oy,
i
i

s Req

3
As Reqg.

A5 Rea.

As Rea.
A5 Req.

P,

Z
P

o]

=2

E Nl L A

Mo fad s (F s md oma

Carbon Sleal
ASTM A71R Gr WER

ASTM A276 Type 316 Condition B
ASTH ASSG:

300 Serias Stantess Stesl
PTFE

Earbon Steel

851

ASTM A351 Gr. CO4M-Ca
300 Series Stainless Steel
ASTM AS16 r, 70
Garbon Steel
Viton A*

PFA

Grafeil**
Grafoil* *
300 Seties Stainless Stee!
PTFE
U

Garbon Steel
Carbon Steel
Carbon Stee! - Zinc Plated
ASTAM AS1E Br. 70

BUM3
1FM 1660

* Recommended spare parts
** Registered trademark of Union Carbide

Durco” BX2001 High-Perfarmance Bulletfly Valves FCD DVENINMDS380-63-AQ - 5/15

Slainless Steel

ASTHA A351 Gr. CFBM
ASTH A351 Br. CFEM
ASTM A276 Type 316 Condition B
ASTHA ASE4 LUNS $17400 Type 630
PTFE {mGrafoil}**

00 Series Staintess Steed

PTFE

316 Staintess Steal
PTFE/Fiberalass { PTFE/316 85)
B8M3{ Gr.B-7}

ASTM A351 Gr. CD4M-Cu
300 Series Stainfess Steel
ASTI A240 UNS 531600 Type 318
ASTM AP40 LNS S31600 1ype 316
Viten A
FFA
300 Serigs Statnless Steel
inconel X750
Grafoil**

Grafail**

300 Series Stainless Steel
PTFE
300 beres Stanless Stest
304 Stainless Steel
304 Staintess Steel
an0 Senes Stainless Stesl
300 Series Stainless Stee!

304 Staintess Steal
ASTM A240 UNS S31600 Type 316
VM 16U ¢ rakonl™ "}
BEMS A . B-4)

ASTM A240 UNS S31608 Type 316
E&M3
168 1600



SECTION V

PARTS LIST 14" thru 36"
(See Parts List on pags 16.}

Standard Valve

Fire Sealed Yalve

Durco® BX2001 High-Performance Buiterfly Valves FCD DVENIMO380-03-AQ - 5/16
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SECTION V
PARTS LIST 14" thru 36" — APEX Class IV Metal Seat

Durco® BX2001 High-Performance Builerfly Valves FCD DVENIMO390-03-AQ - 5/16

Itam Ho. Description Oty Garben Stssl $tainiess Stesl
i Bogdy 1 ASTM A6 Gr WCB ASTH A351 61, CFBM
4 Nise 1 ASTH A351 Gr CFEM ENE ASTM A351 Gr, CFEM
2A Taper Pin As Req. ASTH A276 Type 316 Condition B ASTM A276 Type 316 Condition B
b ) Shaft ASTM AGE2 UNS 517400 [vioe 630 ASTM AS64 UNS 517400 Type £30
3 Packing Set PIFE tg 400°F — Grafan™* above 400°+ PTFE to 400°F — Grafoii® * above 400°F
4 U Serres Stamtess sieel 300 Series Staintess Steed
5 5 ;f’f_‘g?‘&""‘;ag."j;ly 2 PTEE {0 400'F — Grafoit** above 400°F PTFE 10 400'F — Graoil** above AGOF
g Packing Washer As Rea. Carbon Steel 316 Stainfess Steel
7 Beating 2 PTFEAFiberglass to 400°F PTFEfiberglass te 400°F
316 8§ Chrome Plated above 400°F 316 85 Chrome Plated above 400°F
8 Adijuster Fastener B&M3 to 400'F — Gr. B-7 above 4007+ BAM3 to 400°F — Gr. B-7 ghove 400°F
5 Ac uster AS1IM A351 Gr. GL4M-Lu ASTM A351 Gr. GOaM-Cu
10 1q Spring 1 300 Sepes Stantess Steel 300 Series Statnless Stesl
1 RET 1 ASIM ASS 1 /U ASTI AZ40 UNS 331600 Type 316
12 1 ASTM ASIE Gr. 70 ASTM AZ40 UNS 531600 Iype 316
14 APEX Seat i Incanel X750 516 — Others as specified Inconel X750 Std, — Others as specified
+15 Retainer Fastener As Rea. 300 Series Stanless Steal 300 Saries Stainfess Steel
-7 i Grafoil ™" Gratoil**
18 Seat asket 2 Grafoil** Grateil*”
19 Janm 1 Bot 4 300 Senes Stainless Steel 300 Series Stainless Steal
20 2 PTFE PTFE
21 Thrust Washer 2 300 Series Stainless Steel 200 Series Stainless Steg!
22 1 Carbon Steel - Zing Plated 314 Stamless Steel
23 Support Stud 4 Catbon Steel - Zine Plated 304 Stainless Steel
24 Lock Washer 4 Carbon Steel 300 Series Stainless Stee!
25 ut 4 Larbon Steel 360 Series Stzinless Steel
26 Thr 1 Garbon Steel - Zing Plated 304 Staintess Steel
3 1 ASTM AS16 Gr. 78 ASTM A240 UNS S31800 Type 316
az 1 TFh 1600 to 400°F — Grafeil** above 400°F TFR 1660 to 400°F — Grafel ' * above 400°F
3 a0 Fastener 5 BAM3 to 400°F — BY above 400°F BAMI to 400 — By atove U
34 [ Lap 1 ASTM AZ40 UNS 831600 Type 316 ASITM AZ4U UNS 180U 1ype 916
h 1p rastengr ? BEM3 B
36 2 TEM 1600 to 400°F ~— Lratol™™ gbove 200F TFM 1600 to 400°F — Grafoll™* above 400°F

* Becommended spara parts * Registered trademark of DuPont Company ** Repistered trademark of Union Carbide

APEX Valve



SECTION V
PARTS LIST 14" thru 36" - TriFlex Class IV Metal Seat

Item Mo
1
2

2R
2B

3

* Recommended sparg pans

TriFlex Valve

Desstiption
Body
Disr

Taper Pin
Shatt

Packing Set
Pagking GIanRG
lrust washer

14, 16" & 18" onjy
Packing Washer
Bearing

Adinstar Fastener
Adjuster
3rounding Sorna
Retatner Ring
Triflex Seat
Relainer Fastener
Jarnh Nut
Thrust Bearino
Thrust Washer
Adjustment Stug
Bupeoit Siugd
Lock Washer
ut
Thrust Piate
Bottom Cap
Battom Cap Basket
Battor Cap Faslensr
Bearing tap
Heanng L:ap +astener
IRTUST Mearmng

Oy,

1
1

As Reg.

1

AS Heq,

-

—_——t B3 P

Py ma O md =k o D

2

L:4:]

* Registered trademark of DuFont Company

Durco” BX2801 High-Performance Bullerfly Valves FCD DVENINMG390-03-AQ - 5/16

Catbon §las!
ASTM A215 Gr. WCB
ASTN A351 Gr, CFOM ENG
ASTH A276 Type 316 Condition B to 500°F
Monel K-300 above S00°F
ASTM ASE4 NS 517400 Type 630 to G0O'F
ASTH 479 Typa Xi-19 above 600°F
PTFE to 400°F — Grafoil* " abave 400
300 Serics Stainless Steel

PTFE to 400°F — Grafgil** above 400°F

Earban Steel
PIFLA BRIQIaSS (o 4UD +
316 5 Chrame Piated above 400°F
BAM3 to 400°F — Gr. B-7 above 400°F
ASTM A351 G CD4AM-Cu
300 Series Stainless Stes|
ASTM A516 Gr. 70
Inconsl X750 Sta, — Others as specilied
300 Series Staintess Steel
300 Series Stainless Steel
PTFE
30 Series Stainless Stesl
Cartyon Steel - Zinc Plated
Carbon Steel - Zing Plated
Carbon Stel
Carbon Steel
Garbon Steel - Zinc Plated
ASTM A516 Gr. 70
TFM 1600 lo 400°F — Grafoll** above 4007
B3 to 400°F — B7 above 40077
ASTM AZ240 UNS 531600 1ype 316
B8M3
[+id 1600 to 400+ — Gratgl™ " aoove 4t

Blainless Stzel
ASTN A351 Gr, CFEM
ASTM A351 Gr. GFSM ENE
ASTM A276 Type 316 Condition B to BO0'F
Manel K-500 abave 800°F
UNS 517400 Type 630 to
ASTM A473 %M-19 above 500°F

PTFE to 400°F — Gratoil** above 400°F

316 Statnless Steel
PIFEAIDEIgiaSS 10 AUl F
316 58 Chrome Plated 2bove 400°F
—Gr. 87

300 Series Stainless Steel
ASTHM A240 UNS S31600 Tvoe 316
Inconel X750 Std, — Others as specilied
300 Series Stainlpss Steel
260 Series Stainless Stegl
PTFE
300 Series Stainless Steel
304 Stainless Steel
304 Btainless Steel
300 Series Stalnless Steel
300 Series Stainless Steel
304 Stainless Steel
ASTM A240 UNS $31680 Type 316
TEM 1600 te 400°F — Gratoil* ™ above 400+
BEM3 to 400°F — BY zbove 4007
ASTH AZ40 UNS 531800 1ype 314
BEMS
1EM 1600 {0 400°F — Graign”™ " above 4U0 +

** Begistered trademark of Union Carbrlde

flowserve.com
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SECTION VI
SERVICE KITS

Service kits are offered in Table . Seat kits include alt
compenents necessary for seat replacement. Complete kits
include the seat kit plus other components required for
complete valve repair. When ordering, indicate size, model
number, pressure class and material of construction

(as detailed on vaive nameplate} for the valve to be repaired.

For valves that have special material configurations, consult the
factory with original valve's smart number.

TABLE C - Service Kits

BX2001 ASME Class 150 Repair Kifs
SX = Standarg BX2001 Seat Kit

= Standarg BX2061 Kit
= Sid End of Line Kit
Nete Kit
=l
om Kit

87 = Fire Sealed BX2001 Seat Kit

€7 = Fire Sealed BX2001 Complete Kit

ST = TriFlex BX2001

€T = TriFlex BX2001 Complete Kit Inconel Seat)
S4 = APEX BX2001 Seat Kit {Incone! Seat}

£4 = APEX BX2801 Compleie Kit (Inconel Seat)

Valve Type Seat Kit Components
fﬂﬁ%g‘g;f Ling PFA seat, seat energizer, refainer fasteners or locking ring
Fire Sealed PFA seat, seat energizer, refainer fasterers or locking ring,
Fire Sealed seat, Grafoil refainer and seat gaskels
Triflex TriFlex seat, retainer fasteners or iocking ting
APEX APEX seat, refainer fasteners or locking rings,

Grafoil refainer and seat gasketls

IMPORTANT NOTE

The use of parts and components other than those
supplied by Flowserve Corporation could severely
restrict the operation and performance of this valve.
Unauthorized or substitutions of components can lead
io valve failure due to corrosion and/or premature failure
of the substituied parts.

BX2301 ASME Class 300 Repair Kits
SX3 = Standard BX2301 Seat Kit
i Kit
BX2301 End of Line Kit
CL3 =5td Line
= UHWMPE BX2301

$73 = Fire Sealed BX2301 Seat Kit

C7Z3 = Fire Sealed BX2301 Complete Kit

873 = TriFex BX2301 Seat Kit

{13 = TriFlex BX2301 Complete Kit Inconel Seat
$43 = APEX BX2301 neone

C43 = APEX BX2301 Complete Kit {Incongl Seat)

Compigte Kit com
Seat kit, packing, bearings, disc pins, thrust washers

Seat kit, packing, bearings, disc pins, thrust washers
Seat kit, packing, bearings, gisc pins, thrust washers
Seat kit, packing, bearings, disc pins, thrust washers
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SECTION Vi
COMPLETE VALVE REPAIR
DISASSEMBLY CLEANUP AND PREPARATION
1. Place the valve seat side up on a work table and remove 1. Clean and inspect seat components and valve disc, follow-
manual opesators. ing the procedure for seat replacement in Section IV,
2. Remove seat package following the procedure for seat 2. Remove any gasket material from the seat pocket,
replacement in Section 1V, packing box and shaft bore of the valve body. Clean all
) . surfaces thoroughly. Polish the valve body packing and
3. Remove packing belts or nuis, adjuster and gland. stem bores, the dise shaft bore and the shaft using
Remove external disc suppert hardware or bottom cap. 800 grit or finer emery paper.

4. Grind away weld from end of disc pin and drive out pins
using a punch and hammer. Discard pins. g CAUTl o N
5. Carefully pull or push shaft through the disc and out of the
valve body. 1
B. Remove packing and bearings from valve body and discard, Do not sandblest the valve body. dis¢ of shaft.
3. Carefully inspect all machined bores and surfaces. Small
scraiches, seale or minor corresion can be removed by
polishing using 680 grit or finer emery paper. Under
no circumsiances should heavily worn, corroded or

scratched vaive bodies, discs or shafis be repaired by
welding er re-machining.

VALVE ASSEMBLY — 2" THRU 12"

1. Clamp the valve body in a vice and insert the bearing(s) 3. Insert the top bearing(s) into the tap shaft bore of the
into the bottom {blind) shaft bore. For PTEE/fiberglass valve body. For PTFEffiberglass bearings, insert the bear-
bearings, insert the bearing stack as shown in Table D. ing stack as shown in Takle D. For severe service, fire
For severe service, fire sealed and metal bearings, insert sealed and metal bearings, inser the long bearing into
the shori bearing into the bettom shaft bore. Note: Severe the top shaft bore. Note: Severe service and fire sealed
service and fire sealed bearings are split. Align the split bearings are split. Align the split of the top bearing in the
towards one side of the valve, apposite direction of the bottom bearing.

4. Slide the shaft through the top bearing and disc and into
the hottom shaft bore. When fully inserted, the dis¢ pin
slot of the disc and shaft will be aligned.

2. Place one disc thrust washer ever the bearing and then
place the disc {disc pin slot up toward the top end of the
valve bady) into the valve body, aligning the disc and hody
shait bores. Slide the second disc thrust washer into the
gap between the top of the disc and valve body.

flowserve.com
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SECTION VIi
COMPLETE VALVE REPAIR {continued)

5. Insert the disc pin {thin end first} into the slot between

10.

11.

22

the disc shaft. When the pin is installed in the proper
grientation, the thick end of the pin will be adjacent to
the small drilled hele in the slot of the disc {adjacent
to the original pin weld}. Alse check alignment of
shaft double D to the disc face. The flat of the double
D should be parallel to the front face of the disc.
Improper orientation of disc pin will cause the shaft
flat and disc face to be off parallel by several degrees.

. Using a punch and hammer on the thick end of the pin,

firmly set the pin. Check disc and shaft connection to
ensure there is no looseness.

. Weld the thick end of the pin to the disc. Draw weld

into the small dritled hole in the pin slot of the disc to
act as a secondary mechanical lock. Be certain to use
weld rod compatible with pin and disc materials and
service environment.

. Insert packing thrust washer, packing set and packing

gland into the packing bore of the valve body. Slide
the grounding spring over the shaft. install packing
adjuster and adjuster nuts.

. Tighten adjuster nuts to the torque specifications listed

on page 25 of this manual. Make cerfain o identify
the style of packing used in the vaive in order o select
the proper fastener torgue. Note: Packing styles are
illustrated on page 25.

Install the seat package following the procedure for
seat replacement in Section [V.

1f manual operators were removed, re-instali
them using procedures in Section VIl for gears or
Section X for levers.

12. Operate the valves a few times to insure that ihe valve
disc turns freely into and out of the seat. Seat testing

of repaired valves is recommended.

TABLE [t — PTFE/Fiberglass Bearings
Bottom Bearing

Valve  Pressure
Size Class
2 150/300
3 150/300
4 1504300
B 150/300
8 150

8

10

300
150

0 390
12 150
i2 300

PACKING
ADJUSTER

GROUNDING
SPRING

PACKING
GLAND

STEM
PACKING

PACKING
THRUST
WASHER

STEM
BEARINGS

DISC
THRUST
BEARING

DISC
Pi

Oty

2

i
i
i

—_

—_ P S

[ I ]

Lenath fin}
0.81
1.00
1.00
1.00

1.50

1.60
1.00
1.00
1560
113

1.30

a

—

¥

=+ D3RO N

— 3 Gl = PO Q3 NI

Top Bearing

Length {in}
.00
1.00
1.00
1.00
1.00
1.50

1.60
1.60
150
1.13
150
1.00
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SECTION VII

COMPLETE VALVE REPAIR (continued)
VALVE ASSEMBLY — 14" THRU 36"

1.

evalveb  onthe tabie with the pocket side

Inserta  ring into the tep and m shaft
bore. Seme designs of fire sealed hearings require a
separate metal outer sleeve (inciuded in the repair kit).
Insert the PTFE/stainiess bearing into the metal sleeve
prior o installing the b into the shaft bore. Note:
Severe service and fire bearings are split. Align
the splits towards opposite sides of the valve,

Insert packing thrust washer, ingsetand  king
gland into the top packing bo thevaiveb  Instali
packing a and fasteners. Fin en the
fasteners. fasteners wil be t to the
required torque after the shaft is installed. Do nof install
the bottom packing set. It is installed after the shaft.

Place the disc face down into the valve body with the disc
pin holes towards the top of the body. Align the shatt
bores of the disc and valve body. Very close alignment

of the bores is required to insert the shaft.

4. Carefully slide the shaft through the bottom shaft bore

{the end without the stem packing instaited) of the valve
body and into the disc bore.

Do not use excessive force to push the shaft through the disc
or galling may 0ceur.

Noie: For valves with a stepped shaft design, place the
shait thrust washer over the top end of the shaft before
the shait enters into the top shaft bere of the body.

. Push the shaft through the body until the tapsred disc pin

holes in the disc and shaft are aligned.

f i s ¢h

d P n m 2

d p f W erly
a d } rie

the word “DISC”, stamped on the shaft below the shaft
square, will be located on the same side as the front face
of the disc {the seat pocket side of the valve body).

. Insert the tapered disc pins and firmly set each pin using

a punch and hammer, Check disc and shaft connection to
ensure there is no looseness.

. Weld the small end of each pin to the disc. Be certain to

use weld rod compatible with pin and disc materials and
service environment.

. For valves with botiom stem packing, insert packing thrust

r, aland int

re packing

.F rs. Note; i
dshaft  ign, the shaft thrust washer into the
ghote  rtei ng the packing thrust washer.

FIGURE 2
Stepped Shaft Design

AN

y -
)

ATJUSTER

BROUNDING
SPRING

PACKING
GLAND

STEM
PACKING

PACKING
THRUST WASHER

SHAFT
THRUST WASHER

SHAFT
BEARING

TAPER PIN

10. For valves with bottom end cap design, slide one thrust
bearing onto the shaft, attach the bearing cap to the end

o e ce
3 4 on
¢ P ap

install the bottem eap. Torque bottom cap fasieners to

75 fi-lbs in a criss-cross patiern.

FIGURE 3
Bottom Cap Design

BEARING
CAP
BEARIRG CAP

FASTEHER

THRUET
BEARING

BOTTON
EAP

Lagk
WRSHER

SHAFY

SHAFT
BEARING

THRUST
WASHER

THRUST
BEARIHG

BOTTOM CRP
GASKET

BOTTOM CAF
FASTENER

23
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SECTION Vil
COMPLETE VALVE REPAIR (continued)

11. Turn valve over so that the valve body seat pocket is
up and level the disc face te the valve hody.

12. Remove the top adjuster and slide the grounding
spring over the shaft. Replace the adjuster and tighten
the adjuster bolts to the forque specifications listed
on page 25 of this manual, For valves that have top
and bottom stem packing, the tightening of adjuster
fasteners can push the disc assembly off-center to the
valve body seat pocket. Alternate fastener tightening
between top and bottom packing to keep disc centerad
in the valve body. Check the gap between the disc and
the valve body seat pocket. The maximum acceptable
gap difference (measured at the top and bottom of
the disc} is .015". Make certain to identify the siyle of
packing used in the valve in order to select the proper
fastener torque. Note: Packing styies are iilustrated
on page 25.

MEASURE
GAP
HERE
TO CENTER
DISC IN
BODY
GAP
SHOULD
BE
EQUAL
TOP
AND
BOTTOM

13. For valves with an external disc support design,
assemble the disc support hardware on the bottom of
the vaive body. See Figure 4.

{a) Thread the four support studs inte the tapped holes on
the end of the bogy.

{b) Apply thread cement and thread the ajustment stud info
the shaft until it bottoms in the tapped hole and torque to
140 ft-1bs.

{c) Thread two jamb nuts onto the adjustment stud and slide
one metal thrust washer {cup side away from nuts) and
one PTFE thrust washer over the adjustment stud.

{d) Fasten the thrust plate to the suppoit studs with four lock
washers and nuts.

(e} Slide the remaining PTFE washer followed by the metal
washer (cup side facing the PTFE washer} over the adjust-
ment stud and thread the two jamb nuts onto the stud.

{f) Finger tighten the jamb niut adjacent to the metal thrust
washer on each side of the thrust plate and check for
acceptable centering of the disc in the valve body by
measuring the gap as explained in Step 12. If the disc is
off center, then adjust the position by turning either nut
to pull or push the disc into position.

{g} Once the disc is centered, simultaneously tighten the two
inside jamb nuts to 40 fi-lbs.

() Tighten the outside jamb nuis to 200 ft-lbs. Make certain
that the inside jamb nuts de not turn while tightening the
outside nuts. Check for accepiable disc centering.

(i} Tack weld the adjustment stud to the valve shaft and out-
side jamb nuts to the adjustment stud.

FIGURE 4
External Disc Support Design

SHAFT SERRING

~e
- PACKING
T~ THRUST WASHER
s STEM PACKNG
g‘ ADJUSTER BOLT
e
PACKING GLEND
SHATT PAGKING ADJUSTER
A USTMENT
pened HAMB
HUTS SUPRORT STUB
A THRUST PLATE
THRUST LOCK WASHER
THALST WASHER
SEARING Rur

4. Install the seat package following the procedure for
seat replacement in Section IV.

15. [f manual operators were removed, re-install them
using the procedures in Section VIII for gears or
Section X for lgvers.

16. Operate the valves a few times to insure that the valve
disc turns freely into and out of the seat. Seat testing
of repaired valves is recommended.
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COMPLETE VALVE REPAIR (continued)

Single PTFE Cup and Cone

Belleville
\Washers
{Opfional}

Gland
Packing

Thrust
Washer

Double PTFE Gup and Gone

Belleville
Washers
(Optional)

Gland
Packing
Lantern Ring
Packing

Thrust
Washer

Adjuster Fastener Torque — PTFE Cup and Cone Packing

Valve Size

Fastener Torque — 158 P,

Fastener Torque - 300 (m)

Adjuster Belts
Belleville Washer
Arrangement

Single Fire Sealed Grafoil

Gland
Bull Ring

Die-Formed

Ft-Ibs.

Ft-1bs.

2
13
{17}
13
an

Graphite Rings

Bull Ring

Thrust
Washer

3
i3
(N
13
(17

4 ) B 8 1 12 W
5 23 28 3% 41 45 3IBH

(20 (31 (47 81y 4N
15 23 3% 45 50 35
(20} 3 4y (BT) 68) 47

Triple Seal Belleville
Washer Arrangement

Gland
Packing Set
Lantern Ring
Packing Set

Thrust
Washer

Ad]uster Fastener Torque — Fire Sealed Grafoil Packing

Valve Siza
Fastener Torgue — 150 F-lbs
Ft-ibs
Fastener Tarque — 300 (Nm)

2
8
M
8
(11

3
8
(1
8
11

4 5 6 g 10 112 14
8 14 14 20 28 31 30

M1 (19 37 (41)
8 14 20 31 40 30
11 (19 27y (1) (54) {40

Ttiple Seal PTFE Gup and Cone

0-Ring
Top Plate

Bellevllle
Washers

Gland
Packing

Thrust
Washer

16 18 20 24 30 36
40 4 3% 40 45 65

Double Fire Sealed Grafoil

(54) {81 47y (54 (61} 8D
0 45 40

(54} (61} (54}

16 18 24 31 36
35 40 30 35 40 60
(47 (58) 147}

3 40 35

(47 (54}
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SECTION VIl

MANUAL GEAR OPERATOR INSTALLATION (see FiGURE 5 and FIGURE 6 below.)

1. Close the valve. The flats on top of the stem should be
parallel with the valve flange face. (Refer to FIGURE
5.) Note: At this time, adjustments should be made to
ensure that the body's machined flanged surface (8} is
paraliel with the disc. To accomplish this, place the vaive
body's machined flange surface (6) on a level plate.
Position a bubble levei on the upper side of the shaft flat
and adjust the shaft until completely level.

AWARN NG

When placing the valve into the vice, grip the bottem of the
vaive only. Do not grip the botiom edge of the retainer ring,
this can damage the retainer ring/gasket sealing surface. Reler
to FIGURE 5. Nole: Vice shouid have soft jaws.

FIGURE 5

Seat
Side

Alternate a ble
but ng m

2. Place bracket (7} on the valve body as shown in FIGURE 6.
Attach using the brackets fasteners {8), lock washers
and hex nuts, making the fasteners finger-tight.

Reccmmended method

SECTION IX

3. Rotate the gearbox handwheel (1) clockwise until the
gearbox pointer {2) indicates the “shut” position.

4. Place the gearbox on the bracket (7) as shown in
FIGURE &.

5. Loosen the gearbox stopping screws (3) and (3).

6. Install the gearbox fasteners (4) and lock washers and
tighten. Bracket fasteners (8) must aiso be fightened.

7. Turn the gearhox closing stop screw {9) clockwise until
it stops. then tighten the locknut {10).

8. Turn the gearbox handwheel {1} counterclockwise to
open the valve until the disc face is perpendicular te the
valve body flange face.

8. Tum the gearbox opening stop screw (3) clockwise until
it stops, then tighten the locknut (5}.

10. Cycle the valve from closed fo open fo closed again
using the gear operator. Recheck te make sure the disc
is centered on the seat by measuring the distance from
the machined surface on the disc to the machine flanged
surface {6) on the body. This should be done at two
points, one above or below the disc over travel stop and
the other 180 degrees from the first, Both measurements
should be equal.

FIGURE &

Geaibar Slop Sonew (5)

5
Locknan (107 Flampe

Gearax Sceew (B}

Box

'y Gearbox Poalar 2]
Goaibon, Handwipel

CHANGING MANUAL GEAR OPERATOR QUADRANTS

Do not attempt fo change the manual gear operator
quadrant while the valve is in service.

1. Close the vaive. The flats on top of the stem should be
paralfel with the valve flange face. Depressurize system

if valve is installed as valve could open when the manual
gear operator is removed.

2. Remove manual gear operator.

3. Remount gear operaior 180 degrees from the pasition
shown in FIGURE &.

4. Follow Steps 5 through 9 of the Manual Gear Operator
Installation instructions above.



Durca™ BX2081 High-Performance Builerfly Vaives FCD DVENINO390-03-AQ - 5/16

SECTION X

LOCKING LEVER HANDLE AND INDICATOR PLATE INSTALLATION (see FIGURE 7 below.)

1. Close the valve, The flais on tep of the siem should be
parallel with the valve flange face. {Refer 1o FIGURE 7))
Note: At this time, adjustments should be made o
ensure that the valve body's machined flanged surface
(5} is paraliel with th  sc. To accomplish this, piace the
valve body's machin  langed surface (5 on a level
plate. Pasition a bubble level on the upper side of the
shaft flat and adjust the shaft until completely level,

2. Place bracket (6) on the valve body as shown in FIGURE
7. Attach using the bracket fasteners (7}, lock washers
angd hex fasteners, Secure hex fasteners finger-tight.

3. Mount the indicator plate (1) to the bracket {6) as shown
in FIGURE 7 with the shakeproof washers placed beiween
the indicator plate (1) and the bracket (8). The indicator
plate fasteners (4) should be finger-tight at this time.

SECTION XI

4. Place the locking lever handle (2) on the valve stem as
shown in FIGURE 7 and tighten the pinch fastener (3}
provided,

8. Pasition the indicater plate (1) so that the locking lever
fits in the “closed” position of the indicator plate {1).
Tighten the indicator plate fasteners {4} and the bracket
fasteners (7). (Be sure that the lever cannot be moved
with a 9/16 padiock instafied in lecking hole.)

6. Cycle the vaive from closed to open, to closed again,
using the focking lever handle. Recheck to make sure the
disc is centered on the seat by measuring the distance
from the machined surface on the disc to the machined
flanged surface {8) on the bedy. This shouid be done at
two points, one above or belew the disc over travel stop
and the other 180 degrees from the first. Both measuye-
ments should be equal.

CHANGING LOCKING LEVER HANDLE QUADRANTS

Do not atterpt to change locking lever handle quadrants while
the valve is in service.

1. Close the valve. The flats on top of the stem should be
parailel with the valve flange face. Depressurize sysiem
if valve is installed as valve could open when the locking
lever handle is remaved,

FIGURE 7
Machined Flanged
Surtace (5)
Body
Rolainer Ring
{Seat Side} indicator Plate
Indicator {i)  Fasleners 4]

Indicator Plate Fasteners (4}

indicator
Plate (1}

roof
-3

2. Remove the locking lever hiandle {2) and indicator
plate {1).

3. Mount the indicater plate (1) 180 degrees from the
position shown in FIGURE 7. Do not tighten the indicator
plate fasteners (4) at this time.

4. Follow Steps 4 and & in the Locking Lever Handle and
Indicator Plate Installation Instructions above,

Pinch Fastener

Pinch
Hex Mut
Pinch Faslener {3}

Handla (2}

Bracke! (6}

Brachet Fastensers (7}
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SECTION Xl
BX2001 FLANGE DRILLING SPECIFICATIONS — Fastener Thread Sizes
Due to the hydrodynamic Wafer Sty - Class 150 and 300 Lug Style — Class 150 and 300 D
torque encountered with She No.of  Hale Size No. of B.C
butterfly valves, safe aperating in (mm} Holes Inch in{mmj  Fastensrs tn {mm}
practices dictaie that manual 2 (503 4%a{121) 511 a2y 8(152)
gear operators, pheumatic 2 {504 2 ¥a 5{127) 8 Sta-11 5{(127)  §Ya(i54)
actuators or eleciric actuators 380} 2 3 6 {i52) 4 8/8-11
be used when these differan- 380 s 65/a (168) 8 ¥4-10 G5/ {168)  81/a{206)
tial pressures are excesded. 40108} £ 72 {191) 8fs-11 7 {181)  9{229)
4{100) 77/ {200) 8 3510 P (200)  9%e(238)
a2 (241) 8 ¥s-10 91z {241
6 (150) s 105/ {270) i2 YAl 1058(270)  12V/a{308)
8 (200) 3 1134 {298) 8 Y0 1134298 1392{343)
£ (200) i 13 {3309 12 -9 134330 14%s{315)
i 1415{362) i2 59 16 {466}
10250 4 i 151/2{387) 15 18 15Y4(387) 171/ {438)
i 17 (432} 32 gG 17 {432}
12 {300) 4 e 173/2 (451) 6 14e-B 1734 (451)  20%a(514)
14 {3504 4 1ihe 183 (476) i2 1-8 185 476) 21 (533)
14{350) g it 20171 (514) 20° 1758 207 (514) 23 (584)
16 {400 4 214 (540} 16 2312 (597}
16 {400} 221 {S72) iy 2212 (572) 291/ (E48)
19/ 1% 1/s-8
18 {450} g T 24%4(628) 24 e8 2490 (628)  28(711)
T 25 (535} 20" 11428 25 {635}
20 (500} 27 (686) 1148 27(686)  30{762)
24 {800} 282 (749) P8 29V (749)
30 (750} 36 (914 148 ABY4(384)
36 (900} 1%+ 529« {7086} 148 46 (1158)
[T ASMECIss 150 [ ] ASME Class 300
All di Mng ee approximate and lor | ign puip qnby For exadt d ions request ceqilied dimensiona! prints.

* 1he bwo fastener holes on gither side of (he shaft, 10p 2nd hottom, are tapped bind holes (hoth sides).
= Fous fastencs holes, two on eiiker side of fhe shatt lop and bottom, are lapped Blind holes, bolh sides

Ma)umum D]"Bfeﬂt]al Pressurﬁs "= The two (astener holes on either side of the shakt, fop and bottom, are tapped Inreudh

Valva Size Max 4P —
in [mm) Valve 90° opent
3 34 PSIG
i89) (2.3 bar)
4 16 FSIl
{100} {1.1 bar)
B 7PSIG
{150} £.5 bar}
8 5PEIG
{200} £.3 bar}

{Based on & 120 pound maximum ferce en wiench,
See MSS SPOT for turther clarilication,

Big Max high performance butterfly valves
mest the following flange
specifications:

ASME B18.5 2 in {50 mm) -
24 in (600 mm)
MSS SP44 30in (750 mm) &
36 in (300 mm;)
ASMEB16.47  30in (750 mm) &
2g (Series A) 36 in {300 mm}



SECTION Xl

S

BX2001 VALVE AND OPERATOR WEIGHTS

BX Manual Operatoy Weights

[ ASME Class 150
All di !

Vatve Size in {mm)
250
250}
3(80)
3 {80}

4 (108}
4(100}
6 (156)
6 (150}
8 {200)
8{200)
18 {286)
0 {250)
12 (300)
12 (300)
14 (350}
14 {350)
16 (400
16 (400
18 {450)
18 {450)
20 (500}
20 {500)
24 {500}
30 {750}

36 {900)

and for i

Lotking Lever

B1bs {2.7 ko)
6 Ibs (2.7 ko}
61bs {2.7 ko)
6 lbs (2 7 ko)
61bs {27 ka}
G IBs (2.7 kg)
& [bs {2.7 kg)
6 ibs {2.7 kg}
20 Ibs {9.1 ke}
20 |bs (9.1 ka}

NiA

5

/A

A

NiA

Wi

NiA

W7,

WA

A

WA

L5

WA

N/A

[T

ASME Class 300

ane

Gear

11 1bs {5 kg)
11 Ibs {5 ka)
11 1bs (5 kg)
11 ths (5 kg)
11 [bS {5 kg)
11 [Bs (5 kg)
11 1bs {5 k)
1 Ibs {5 ko)
28 lbs {127 kg}
28 |bs {12.7 k)
28 [bs (12.7 kg)
28 Ibs {12 7 k)
31 [bs (14 ka)
31 lps (14 kg)
&4 Ibs {29 B kg}
34 lps {42.6 ka)
76 Ibs {34.5 kg}
108 1bs (43 0 kq)
76 1bs (34.5 %g)
125 tbs (56.7 ko)
76 Ibs (34.5 kg)
107 ibs {45.8 ko)

156 Ips {70.8 ka)

Durca” BX2001 High-Petformance Butlerfly Valves FCD DVENIND390-03-A0 - 5/16

BX Valve Weights* in Pounds {Kilograms)

Yalve Size in [mm)
250
2 {5}
3 {80}
3480y
4 (100}
4(100)
5 (1258}

6 {150)
8 {2004
8 {200}

10 (250}
12 (3003
12 {300}
14 {3509
14 {350)
16 {400)
16 {400)
18 (450)
18 (450)
20 (500)
20 {500}
24 (500}
30 {750
36 {300)

only For exact dimensions request cerhifed dimensional prinls

B2

10105 (4.5 kg)
151 {7.3 kg)
15165 (6.8 ko)

20 |bs {21 kg)

35 1Bs {15.9 kg)
36 Ibs {16 3 ka)
58 ths (26.3 ko)
63 tbs (28.6 ko)
86 Ibs {33 ko)
106 Ibs {48 ka)
125 (bs (56.7 kg)
161 Ibs {73 kg)
250 Ibs (113.4 kiry
345 ths {157 kg
325 (bs {147.4 ko)
4B0 Ibs (218 ka)
460 bs {187.4 kg
£iB5 ths (311 ko)
487 [bs {211.8 kg}
850 Ibs (295 k)

1058 [bs (476.3 k)
2162 [bs (380.7 ko)

BX2L
12 hs (5.4 kgl
14 |bs {6.4 kg)
18 Ibs (8.2 ka}
21 los {9.5 k)
26 hs {11.8 %)
27 1hs (12.2 kg)
35 [bs {15.8 kg

52 Ins {23 6 ka)
68 Ibs {30.8 kg)
90 1bs (40 8 kg)
104 Ths (47.1 k)
146 Ibs (66 k)
160 [bs {72.6 kg}
230 ths {104 kg)
3001bs {136 ke
636 Ibs (283 kg)
400 (bs {181.4 kg}
300 s (408 ko)
504 [bs (226.8 kg)
1170 Ibs {530.7 ko)
524 {bs {262 Kkg)
950 Ibs {432 kg)
880 (bs {385 ko)
1425 ibs [646.4 kg)
2748 Is {1246.5 ko)
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SECTION XIV
DIMENSIONS OF FASTENERS REQUIRED FOR INSTALLATION — CLASS 150
STUD FASTENERS
BX2-Valves . m 2 3 4 5 6 8§ 10 12
Wafer Style Valve Size {mm) {50} (80} (100} (125) {150) (200} [250) (300}
Class-130 Seat Side
2 Thra 12" 0Of Valve Size - Dia. & Thread  in 58 -11 3a-10 13-9
%ﬁgkﬁngggj Flange No. of $tud Fastensrs 4 4 8 8 8 8 12 12
B _—— “A"  fthot 5 &Y 5% Gla 6Ys 6% 74
é’sas{(g;ﬁ Composite Stud  eners {mm} (127} (140) (146) (159) (159) (171} (184) (203)
CAP SCREW FASTENERS [ . 3 0 1
BX2-Valves Vaive Size (mm) (6 (80) {130) (1?5] {12&) (200 {250) (300
}
Lug Style
Class-150 Seat Sida Size - Dia. & Thread in 58 - 11 35-1¢ s-9
3 Thru 12* Of Valve No. of “A” Fasteners 4§ 4 8 8 8 8 12 12
ASME B16.5 Flange “A” Lenpth of o 2 2 2y 24y 2Ya 22 B P
Thickness Fasteners (mm} (50} (50) (67} (BT} (57} (83) (70} {70)
i Thick © " No. of “B” Fastensrs 4 4 8 B 8 B 12 12
Casitposte “B* Langth of in 1% B 1% 2 2 2 s 2l
Fasteners {mm) (44) (44) (44) (50) (50) (50) (57 (57}
STUD FASTENERS .
Valve Size in 14 16 18 20 24 3 3B
BX2-Vaives {mm) (350} {400) {450} (500) {60} (750) (900)
Waer Syle Seat Side Size-Dia. & Thread i 1-8 -8 1%-8  Te-8
Class-150 Of Valve
14" Thra 24* No. of Stad Fasteners 12 1% 16 16 16 24 4
ASME B16.5 “A” Length of 9 9% 0% 11w 13 182 18
Flange Thickness ¢ Stud Fasteners {mm} (230} {240) (270} {29&) {330) (420} {480)
Mn. ot “B" Fastenars 4 4 8
30" and 36"
MSS $Pad "8 Langth ot in 311’2 3 4% Sip
and B16.47 Fasteners {mem) 90y (85} (110} {140}
{Series A) No. of “C" Fasleners 4 4 4 8
Flange Thickness ']‘:C” Length of in 735 3(;52 til‘fz 5l
15 {135
+/¢* Thick Composite asieners {mm) {78) (90 {115y (138
Gaskat
CAP SCREW FASTENERS . I ,
BX2.Valves Valve Size in 14" 18* 18" 20" 24" 30" 36"
Lug Stile {mm} {350) {400) (450} (500) (6OD) (750} {900}
Class-150 Slze - Dia. & Thread in 1-8 -8 -8 -
R . Seat Side
;‘;Jg%"s 0f Valve No. of Stud Fasteners 12 1% 1B 1% % 24 M
Flange Thickness “A” Length of in  SYs 3% 3% 3% 4% 5 7\
« " $tud Fastaners (mm} (85) 85) (85) (95) (130) (130} (30
g,l"ss"g‘]’,gf c B No.of "B” Fasteners 12 16 16 16 1% 24 2
and B15.47 “B*  hof i 2% 3 3 3% 4 5 7
{Series A} Fast (mm} (70} {75} {85 (90) (110) {130}  (i8B)
Flange Thickness No. of “C" Fasteners 4 4 4 8
1/s" Thick Compaosite “6" Length of in I 4 4 51
Gaskst Fasteners {mm} (90) {100) {120)  (140)
No. of “D* Fastensrs 4 4 4 8
“B" Lengih of in 3 3 4n 54

Fasteners {mm} {75y (90} {115)  {135)
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SECTION XV

DIMENSIONS OF FASTENERS REQUIRED FOR INSTALLATION — CLASS 300

STUD FASTENERS

BX2-Valves
Wafsr Siyle

Class-300

2" Thra 12
ASME B16.5 Flange
Thickness

/¢ Thigk Composiie
Gasket

CAP SCREW FASTENERS
BY2-Valves
Lug Siyle
Class-300
3*Thro 12"

ASME B16.5 Flange
Thickness

1/¢" Thick Compaosite
Gasket

Seat Side
0t Valve

Seat Side
Ot Valve

STUD FASTENERS

BX2-Yalves
Wafer Styla

Class-300

14" Thru 24"
ASME B16.5
Flange Thickness B

30" and 36"

MSS SP44

and B16.47
{Series A}
Flange Thickness

15" Thick Compaosite
Gaskst

Seat Side
Of Valve

CAP SCREW FASTENERS

BX2-Valves
Lug Style

Class-300

14" Thru 24"
ASME B16.5

Seat Side
0f Valve

Flange Thickness -

30" and 36" c
MSS SP44
and B16.47

{Serles A) -

Flange Thickness

1/s" Thiek Gomposiie
Gasket

i in 2 3
Valve Size (mm}  {50) {80}
Size - Dia. & Thread in  Sf- 11
No. of Stud Fasteners 8 8
“K” Length of in sl Bif
Stud Fasteners {mm) {140} {165}

. in 2 3
Valve Size {mm}  (50) (80)
Size - Dia. & Thead in 53 -11
No. of "A” Fasteners § 8
“&* Length of in 1344 211
Fasteners (mm) (44} {57}
No. of “B" Fasteners 8 8
“B" Length of in 1344 2
Fasteners {mm} {44} (504

: in 10 12
Valve Sizé (mm) (250) (300}
$izg-Diz & Thread In 1-8 1ia -
Ne. of Slud Fasteners 12 12
‘8" thof in 0 10Ys
Stud  eners {mm) ({254} {275}
Ne. of “B” Fastaners 4 4
“B” Length of in 3 3Pu
Fasteners {mm) (9% (95}
No. of “C" Fasleners 4 4
“C* Langth of n 3 3
Fasteners {mm} {85)  {80)

in 10 12

Valve Size (mm}  {250)  {300)
Size-Dia. &Thread iIn 1 8 15 -
No. of Stud Fasteners 16 16
“&"  thot in 3 3%
Stud  eners {mm) {90y (95}
Ne. of "B” Fasteners 16 16
“B" Length of in 3is 3
Fasteners (mm} (85 (80)
No. of “C” Fasteners
“gr hof in
Fasl {mm}
No. of “D” Fasteners
“D" Langth of in
Fastenars {mm)

4 B 8
(100} {150}  (20@)
34-10 -9
8 12 j2
7 7 8i2
(178)  (180) (215}
4 ] 8
{100} {130}  (200)
35- 40 Yg-9
8 12 i2
22 2344 3
{54 {70) {75}
8 12 12
244 212 3
{57} (64) {75)
14 16 18 20
{350y (400) (4500 (500}
8 -8
16 16 20 pit!
1214 131 1Yz 15
(310} (340} (3701 (380}
4 4 4 4
e 3B Bk 4
9% {95 {95y (06
4 4 4 4
I B Pn 4
a9 {85y {100y
14 16 18 20
(350} (400) {450} (500}
8 -8
16 18 Pl 20
2 P B &
(80) (95 (95  (i40)
18 16 20 20
4 41f 5 52
{100y (119 (3% {140)
4 4 4 4
3 3 3PN 4
{80 {95 (95) (100}
4 4 4 4
e P 3% 4
80y {95y {85) (100
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Flowserve has the answer to your corrosion-resistant,

guarter-turn valving needs.

Clpckwise from top right,

Durco® BTV-2000
PTFE or UHMWPE lined
chemical service valve

Atomac®
Lined ball valves

+ ANSI/ISO, standard and full port
+ Specially valves
« Valve products and accessories

Durce® Sleeveline®
Mon-lubricated, PTFE-sleeved
plug vailves

= (34 [solation

« 34F - DIN Mounting Pad
« G4 Marathon™

» TSG4 Severe Service

Durce® T-Line®
Non-lubricated, PTFE-lined
plug valves

Big Max® Butterfly
High performance valves

Dureo® Microfinish™
Alloy ball valves

Auviomax®
Yalve automation
systems

» Acfuators

+ Gontrols with
smart technology

= Agcessories

Or Consuft Your Local Stocking Distributor

For more information, confact:

Flowserve Gorporalion
Flow Control Division

1978 Foreman Drive
Cookeville, Tennessee 38501
Phone: 931 432 4021

Fax: 931 432 3105
www.flowserve.com

Flowserve Ahaus GmbH
Von Braun Strafie 1%a
D-48683 Ahaus
Germany

Phone: +48 2561 686-0
Fax: +49 2561 686-39

Flowserve Pie. Lid.
12 Tuas Avenue 20
Republic of Singapore
638824

Phone: 65-862-3332
Fax: 85 862 2800
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Duyer

Set Point Adjustment

Screw \

1/27 (12.7)
female NPT
Electrical
Conduit
Connection

Series 1950 Explosion-Proof Differential Pressure Switches com-
bine the best features of the Series 1900 Pressure Switch with an inte-
gral explosion-proof and weather-proof housing. Each unit is UL &
CSA listed; FM approved for use in Class |, Groups C & D; Class I,
Groups E, F, & G; and Class Il atmospheres (NEMA 7 & 9). They are
totally rain-tight for outdoor installations. Twelve models allow set-
points from .03 to 20 inches w.c. and from .5 to 50 psi (3.4 to 345 kPa).

Easy access to the SPDT switch for electrical hook-up is provided by
removing the top plate of the three-part aluminum housing. Adjustment
to the set point of the switch can be made without disassembling the
housing. The unit is very compact, about half the weight and bulk of
equivalent conventional explosion-proof switches.

UL and CSA Listed, FM Approved For

Bulletin E-57

Series 1950 Explosion-Proof Differential Pressure Switches

Specifications - Installation and Operating Instructions

CL.IGR.C,D-CL.IIGR.E,F,G-CL. 1l

Series 1950 Switches

Operating ranges and deadbands

To order Operating Approximate
specify Range: Dead Band
Model Number | Inches, W.C. [ At Min. Set Point | At Max. Set Point
1950-02-2S 0.03t0 0.10 |0.025 0.05
1950-00-2F 0.07 to 0.15 | 0.04 0.05
1950-0-2F 0.15t0 0.5 0.10 0.15
1950-1-2F 0.41t01.6 0.15 0.20
1950-5-2F 141055 0.3 0.4
1950-10-2F 3.0to 11.0 0.4 0.5
1950-20-2F 4.0 to 20.0 0.4 0.6

Operating Approximate Dead Band
Model Number | Range: PSI | Min. Set Point Max. Set Point
1950P-2-2F 0.5t0 2.0 0.3 psi 0.3 psi
1950P-8-2F 1.5108.0 1.0 psi 1.0 psi
1950P-15-2F [3.0to 15.0 0.9 psi 0.9 psi
1950P-25-2F [4.0 to 25.0 0.7 psi 0.7 psi
1950P-50-2F 15.0 to 50 1.0 psi 1.5 psi

CAUTION

For use only with air or compatible gases. Use of the Model 1950
switch with explosive media connected to the Low pressure port
(including differential pressure applications in such media) is not rec-
ommended. Switch contact arcing can cause an explosion inside the
switch housing which, while contained, may render the switch inoper-
ative. If switch is being used to sense a single positive pressure rela-
tive to atmosphere, run a line from the low pressure port to a non-haz-
ardous area free of combustible gases. This may increase response
time on -0 and -00 models.

Note: The last number-letter combination in the model number identi-
fies the switch’s electrical rating (number) and diaphragm material (let-
ter). The 2F combination is standard as described in the physical data
above. In case of special models, a number 1 rating is the same as 2;
a number 3 or 4 rating is 10A 125, 250, 480 VAC; 1/8 H.P. 125 VAC; 1/4
H.P. 250 VAC; a number 5 or 6 rating is 1A 125 VAC. Letter B indicates
a Buna-N diaphragm; N = Neoprene; S = Silicone; and V = Viton®.

SPECIFICATIONS

Service: Air and non-combustible, compatible gases.

Wetted Materials: Consult factory.

Temperature Limits: -40 to 140°F (-40 to 60°C); 0 to 140°F

(-17.8 to 60°C) for 1950P-8, 15, 25, and 50. -30 to 130°F (-34.4 to
54.4°C) for 1950-02.

Pressure Limits:

Continuous: 1950’s - 45" w.c. (0.11 bar);

1950P’s - 35 psi (2.41 bar); 1950P-50 only - 70 psi (4.83 bar).
Surge: 1950’s - 10 psi (0.69 bar), 1950P’s - 50 psi (3.45 bar), 1950P-50
only - 90 psi (6.21 bar).

Enclosure Rating: IP54, NEMA 3, 7 and 9.

Switch Type: Single-pole double-throw (SPDT).

Electrical Rating: 15 A @, 125, 250, 480 VAC, 60 Hz. Resistive 1/8
HP @ 125 VAC, 1/4 HP @ 250 VAC, 60 Hz.

Electrical Connections: 3 screw type, common, normally open and
normally closed.

Process Connections: 1/8” female NPT.

Mounting Orientation: Diaphragm in vertical position. Consult factory
for other position orientations.

Set Point Adjustment: Screw type on top of housing.

Weight: 3.25 Ib (1.5 kg); 1950-02 model, 4.4 Ib (2 kg).

Agency Approvals: CE, UL, CSA, FM.

RESPONSE TIME: Because of restrictive effect of flame arrestors,
switch response time may be as much as 10-25 seconds where applied
pressures are near set point.

DWYER INSTRUMENTS, INC.
P.O. BOX 373 * MICHIGAN CITY, INDIANA 46361, U.S.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
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1950 Switch Outline Dimensions

INSTALLATION

1. Select a location free from excess vibration and corrosive atmos-
pheres where temperatures will be within the limits noted under
Specifications on reverse. Switch may be installed outdoors or in areas
where the hazard of explosion exists. See reverse for specific types of
hazardous service.

2. Mount standard switches with the diaphragm in a vertical plane and
with switch lettering and nameplate in an upright position. Some switch-
es are position sensitive and may not reset properly unless they are
mounted with the diaphragm vertical.

3. Connect switch to source of pressure, vacuum or differential pressure.
Metal tubing with 1/4" O.D. is recommended, but any tubing which will
not restrict the air flow can be used. Connect to the two 1/8" female NPT
pressure ports as noted below:

A. Differential pressures - connect pipes or tubes from source
of greater pressure to high pressure port marked HIGH
PRESS, and from source of lower pressure to low pressure
port marked LOW PRESS.

B. Pressure only (above atmospheric pressure) - connect
tube from source of pressure to high pressure port. The low
pressure port is left open to atmosphere.

C. Vacuum only (below atmospheric pressure) - connect tube
from source of vacuum to low pressure port. The high
pressure port is left open to atmosphere.

4. To make electrical connections, remove the three hex head screws
from the cover and after loosening the fourth captive screw, swing the
cover aside. Electrical connections to the standard single pole, double
throw snap switch are provided by means of terminals marked “COM”
(common), “NO” (norm open), “NC” (norm closed). The normally open
contacts close and the normally closed contacts open when pressure
increases beyond the set point. Switch loads for standard models should
not exceed the maximum specified current rating of 15 amps resistive.
Switch capabilities decrease with an increase in ambient temperature,
load inductance, or cycling rate. Whenever an application involves one
or more of these factors, the user may find it desirable to limit the
switched current to 10 amps or less in the interest of prolonging switch
life.

©Copyright 2012 Dwyer Instruments, Inc.

DWYER INSTRUMENTS, INC.
P.O. BOX 373 « MICHIGAN CITY, INDIANA 46360, U.S.A.

Printed in U.S.A. 1/12

ADJUSTMENT: To Change the Set point

1. Remove the plastic cap and turn the slotted Adjust-ment Screw at the
top of the housing clockwise to raise the set point pressure and counter-
clockwise to lower the set point. After calibration, replace the plastic cap
and re-check the set point.

2. The recommended procedure for calibrating or checking calibration is
to use a “T” assembly with three rubber tubing leads, all as short as pos-
sible and the entire assembly offering minimum flow restriction. Run one
lead to the pressure switch, another to a manometer of known accuracy
and appropriate range, and apply pressure through the third tube. Make
final approach to the set point very slowly. Note that manometer and
pressure switch will have different response times due to different inter-
nal volumes, lengths of tubing, fluid drainage, etc. Be certain the switch
is checked in the position it will assume in use, i.e. with diaphragm in a
vertical plane and switch lettering and Dwyer nameplate in an upright
position.

3. For highly critical applications check the set point adjustment and if
necessary, reset it as noted in step A.

MAINTENANCE

The moving parts of these switches need no maintenance or lubrication.
The only adjustment is that of the set point. Care should be taken to keep
the switch reasonably clean. Periodically the vent drain plug should be
rotated, then returned to its original position. This will dislodge deposits
which could accumulate in applications where there is excessive con-
densation within the switch. The Series 1950 Explosion-Proof Differential
Pressure Switch is not field serviceable and should be returned if repair
is needed (field repair should not be attempted and may void warranty).
Be sure to include a brief description of the problem plus any relevant
application notes. Contact customer service to receive a return goods
authorization number before shipping.

FR# 26-440332-00 Rev. 13

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
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Introduction

The 8300 Series Magnetic Flowtubes together with an I/A Series® Magnetic Flow Transmitter
or an 8000 Series Magnetic Flow Transmitter combine to form an easy-to-use, versatile mag-
netic flowmeter that measures the volumetric flow rate of virtually any conductive liquid. The
transmitter converts the low level, high impedance signal from the flowtube to a standard
transmission signal, either 4 to 20 mA, digital, or pulse output, that is proportional to flow
rate. The stainless steel tubes can be lined with either ptfe, polyurethane, or Neoprene. Vari-
ous end connections are provided. The flanged end tubes (either ANSI or metric) are available
in sizes from 15 to 900 mm (1/2 to 36 in). Sanitary Tri-Clamp end connections can also be
provided in flowtube sizes from 15 to 80 mm (1/2 to 3 in) to accommodate sanitary liquid

applications.

Doc. No.
PSS 1-6F2 D
PSS 1-6F3 A
PSS 1-6F3 B
PSS 1-6F5 A

DP 021-360
DP 021-361

MI 021-369
MI 021-372
MI 021-382
MI 021-365
MI 021-151
MI 021-387

PL 008-742
PL 008-743

T1 27-71f
T1027-072

Reference Documents

Description
8000 Series Transmitter, Product Specifications
IMT10 (I/A Series) Transmitter, Product Specifications
IMT20 (I/A Series) Transmitter, Product Specifications
IMT25 (I/A Series) transmitter, Product Specifications

8300 Flanged Flowtubes, 1/2 to 36 in, Dimensions
8300 Sanitary Flowtubes, 1/2 to 3 in, Dimensions

8000 Series Transmitters, Remote Mounted, Installation
IMT10 Series Transmitters, Remote Mounted, Installation
IMT20 Series Transmitters, Remote Mounted, Installation
8300 Series Magnetic Flowtube, Type Y Purge

Magnetic Flow Sealing Kit for Flowtube Submergence
IMT25 Series Transmitter, Installation

8300 Flanged Flowtubes, 1/2 to 36 in, Parts List
8300 Sanitary Flowtubes, 1/2 to 3 in, Parts List

Magnetic Flowtube Materials Selection Guide
Magnetic Flowmeter Liquid Conductivity Tables
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General Description

The 8300 Series Flowtubes have been designed to operate in harsh in-plant or outdoor envi-
ronments and are suitable for installation in most hazardous area locations. A selection of
High Humidity/Condensate, General Purpose NEMA 4X, Accidental Submergence, or Acci-
dental/Total Submergence Housings are offered.

Foxboro offers the I/A Series Magnetic Flow Transmitters for use with these flowtubes. The
transmitter is connected to the flowtube with a signal cable having a maximum length of
300 m (1000 ft).

The stainless steel flowtube is lined with a choice of ptfe, polyurethane, or Neoprene lining.
Together with the choice of lining materials, a selection of electrode metals and electrode
shapes enables these flowtubes to handle a wide variety of liquids such as water, slurries, and
sticky, abrasive, and highly corrosive processes. A ptfe-lined flowtube may also be used in san-
itary applications by attaching a sanitary, quick-disconnect end connection assembly to each
flange.

All flowtubes are wet calibrated to verify their specified accuracy with traceability to the U.S.
National Institute of Science and Technology (NIST).

The transmitter uses a pulsed-dc technique to energize the flux-producing coils of the flow-
tube. As the process liquid passes through the magnetic field in the flowtube, low-level voltage
pulses are developed across a pair of electrodes. The voltage level of these pulses is directly pro-
portional to the average velocity of the liquid. The transmitter converts the voltage pulse to
both a standard 4 to 20 mA and pulse output signal. The 4 to 20 mA signal is used with a
suitable receiver to indicate, record, and/or control a variable. The proportional pulse output
can be used for totalization and can be configured for either a high rate or low rate pulse.
With an I/A Series transmitter, a digital output signal is also provided for flowmeters serving
as a primary device in an I/A Series system. Both the digital and 4 to 20 mA outputs are
simultaneously available at a common pair of output terminals. Details of the output signals
are given in the applicable transmitter instruction.

This instruction relates to the installation of the flowtube portion of the magnetic flowmeter
system. For installation, wiring, operation, configuration, and maintenance details relating to
the flowmeter system, refer to the applicable transmitter documents.
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Standard Specifications

Ambient Temperature
Normal Operating Condition Limits: -10 and +50°C (20 and 120°F)
Operative Limits: -30 and +60°C (-20 and +140°F)

Nominal Line Sizes

Flanged Flowtubes:

15, 25, 40, 50, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 750, and 900 mm
(1/2,1,11/2,2,3,4,6, 8,10, 12, 14, 16, 18, 20, 24, 30, and 36 in)

Sanitary Flowtubes:

15, 25, 40, 50, and 80 mm (1/2, 1, 1 1/2, 2, and 3 in) flowtube size. These flowtubes are fit-
ted with Sanitary Tri-clamp end connections for installation in line sizes 25, 40, 50, 80, and
100 mm (1, 1-1/2, 2, 3, and 4 in).

Electrodes

Tantalum, 316 ss, Hastelloy C, platinum, or titanium. 316 ss and Hastelloy C electrodes are
also offered in conical shaped configurations. Refer to T1 27-71f for process-wetted materials
selection guide.

Metering Tube
AISI Type 304 or 310 stainless steel.

Process Fluid Conductivity
The minimum process fluid conductivity required is 5 pS/cm.

Signal and Coil Driver Cable Length

Using Foxboro cable Part Number R0101ZS, the maximum allowable cable length is 300 m
(1000 ft) between flowtube and transmitter. Refer to appropriate transmitter installation
instruction for additional detail.

Minimum and Maximum Upper Range Values and
Nominal Calibration Factors

Minimum and maximum upper range value (URV) flow rates and nominal calibration factors
are shown in Table 2 for the different tube sizes and linings. In this table, URV is not the low-
est flow rate that the flowtube can measure; it is the lowest flow rate which can correspond to
the 4 to 20 mA signal. For example: for the 8301, the minimum range is 0 to 3.8 U.S. gpm,
and this will generate 4 to 20 mA.
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Process Liquid Earth (Ground)

If connecting piping is unlined metal:
System grounded through flange bolts or ground straps.

If connecting piping is lined metal or nonmetallic:

Systems grounded using earthing (grounding) rings at each end of the flowtube. Grounding
rings (i.e., orifice plates) are available from Foxboro, if needed. Sanitary flowtubes do not
require any additional grounding.

Process Pressure and Temperature Limits
See Tables 3, 4, 5, and 6.

Enclosure Construction

Model 830H TO 8312

Housing is cast from low-copper aluminum alloy, and silicone sealant and gaskets are used in
all joints. Offered for high humidity, NEMA 4X, or for both accidental or accidental/total
submergence applications, as specified.

Model 8314 TO 8336

Housing is fabricated from fiberglass reinforced plastic (FRP), silicone sealant, and gaskets are |
used to seal all joints. Offered for high humidity, NEMA 4X, or accidental submergence
applications, as specified.

Enclosure Finish

Model 830H TO 8312
High-build epoxy paint.

Model 8314 TO 8336
Polyurethane paint.

Electrical Connections

The housing has two 3/4 NPT tapped holes for power conduit fittings and one 1/2 NPT
tapped hole for an optionally provided 3/4 NPT signal cable seal.
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Mounting Position

The flowtube can be mounted in any orientation provided that during normal flow, it
remains full of process liquid. In a horizontal installation, position the flowtube so that the
electrodes are in the horizontal plane.

End Connection

ANSI Class 150 and 300, AWWA Class D; Metric PN 6, 10, 16, 25, and 40 flanges; and San-
itary quick-disconnect ferrules for flowtube sizes up to 80 mm (3 in).

Product Safety Specifications
Refer to Table 7 for Electrical Classifications.

Approximate Mass
Refer to Table 1.

Table 1. Approximate Flowtube Mass

Approximate Flowtube Mass Approximate Flowtube Mass

Flowtube Size - Flowtube Size -
Flanged Ends | Sanitary Ends Flanged Ends | Sanitary Ends

mm in kg Ib kg Ib mm in kg Ib kg Ib
15 1/2 21 46 23 50 300 12 125 275 | N/A | N/A
25 1 18 40 20 45 350 14 170 375 | N/A | N/A
40 | 11/2| 20 45 23 51 400 16 195 425 | N/A | N/A
50 2 21 a7 25 56 450 18 215 475 | N/A | N/A

80 3 27 60 33 73 500 20 285 625 | N/A | N/A
100 4 34 76 | N/A | N/A || 600 24 410 900 | N/A | N/A
150 6 55 122 | N/A | N/A || 750 30 545 | 1200 | N/A | N/A
200 8 85 188 | N/A | N/A || 900 36 660 | 1450 | N/A | N/A

250 10 91 200 | N/A | N/A




Table 2. Minimum and Maximum Upper Range Limits and Nominal Calibration Factors

Nominal
Calibration
Flowtube Approximate Minimum and Maximum URV’s* Factor** with
Line Size with ptfe* with Polyurethane* with Neoprene* ptieor |Poly-ure-
Neoprene |thane
mm  |in L/m U.S. gpm L/m U.S. gpm L/m U.S. gpm
15 Y 3.75& 75 1&20 — — — — 200 —
25 1 14.5 & 290 3.8&76 — — — — 67 —
40 1% |37 & 740 10 & 195 — — — — 28 —
50 2 63 & 1260 17 & 335 30 & 600 8 & 160 — — 15 22
80 3 145 & 2900 39 & 770 96 & 1930 25 & 510 — — 75 8.6
100 |4 255 & 5100 68 & 1350 162 & 3240 43 & 855 — — 4.1 5.2
150 |6 570 & 11400 150 & 3000  |440 & 8800 115 & 2300 — — 1.7 1.9
200 |8 975 & 19500 260 & 5150 820 & 16400 220 & 4300 — — 0.79 0.88
250 |10  |1550 & 31000 410 & 8200  |1350 & 27000 360 & 7150 — — 0.51 0.55
300 |12 |2210 & 44200 590 & 11700 1980 & 39600 525 & 10450 — — 0.30 0.32
350 |14  |2725 & 54500 720 & 14400 |2725 & 54500 720 & 14400  |2725 & 54500 720 & 14400 0.23 0.23
400 |16  |3600 & 72000 950 & 19000  |3600 & 72000 950 & 19000  |3600 & 72000 950 & 19000 0.136 0.136
450 |18  |4550 & 91000 1200 & 24000 |4550 & 91000 1200 & 24000  [4550 & 91000 1200 & 24000  |0.115 0.115
500 |20 |6170 & 11400 1630 & 30000 |6170 & 114000 1630 & 30000 |6170 & 114000  |1630 & 30000  [0.079 0.079
600 |24  |10500 & 162000 |2780 & 43000 (10500 & 162000 [2780 & 43000 (10500 & 162000 [2780 & 43000  |0.046 0.046
750 |30 — — 22700 & 258000 |6000 & 68000 |22700 & 258000 |6000 & 68000  [0.024 0.024
900 |36 — — 37800 & 374000 |10000 & 99000 |37800 & 374000 |10000 & 99000 [0.014 0.014

* The inside diameter of each flowtube size varies depending on the lining used. Therefore, different URVSs are indicated for
flowtube sizes through 300 mm (12 in), depending on the lining used. However, on sizes larger than 300 mm (12 in), the vari-
ance in inside diameter is sufficiently small percentagewise to approximate the same URV regardless of the lining used for the
line size.

** The nominal calibration factor is unitless.

966T Arenuer - 18£-120 IN
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Table 3. Process Pressure and Temperature Limits —
ptfe-Lined Flowtubes — 830H to 8312 Sizes Only
(See Table 4 for 8314 to 8324 Sizes)

A
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Table 4. Process Pressure and Temperature Limits —
ptfe-Lined Flowtubes — 8314-8324 Sizes Only
cf Process Pressure Limits Process Temperature Limits
Flange Flowtube
Rating Line Size Lower Limit Upper Limit Lower Limit | Upper Limit
ANSI 8314 and 8316 | Zero (No Vacuum) | 1.38 MPa (200 psig) | -18 °C (0°F) | 82 °C (180 °F)
Class 150 8318 to 8324 Zero (No Vacuum) | 1.03 MPa (150 psig) | 18 °C (0°F) | 82 °C (180 °F)
Metric PN 6 8314 to 8324 Zero (No Vacuum) | 0.60 MPa (87 psig) -18°C (0°F) | 82°C (180 °F)
Metric PN 10 | 8314 to 8324 Zero (No Vacuum) | 1.00 MPa (145 psig) | -18 °C (0°F) | 82 °C (180 °F)
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Table 5. Process Pressure and Temperature Limits —
Polyurethane-Lined Flowtubes — 8302 to 8336 Sizes

Introduction

Flange Flowtube Process Pressure Limits Process Temperature Limits
Rating Line Size | Lower Limit Upper Limit Lower Limit | Upper Limit
ANSI Class 150 | 8302 to 8312 Full Vacuum | 1.65 MPa (240 psig) -18°C (0 °F) | 71°C (160 °F)
8314 and 8316 Full Vacuum | 1.38 MPa (200 psig) -18°C (0 °F) | 71°C (160 °F)
8316 to 8324 Full Vacuum | 1.03 MPa (150 psig) -18°C (0°F) | 71°C (160 °F)
ANSI Class 300 | 8302 to 8304 Full Vacuum | 4.83 MPa (700 psig) -18°C (0°F) | 71°C (160 °F)
8306 and 8308 Full Vacuum | 1.65 MPa (240 psig) -18°C (0 °F) | 71°C (160 °F)
Metric PN 10 8302 to 8324 Full Vacuum |1.00 MPa (145 psig) -18°C (0°F) | 71°C (160 °F)
8330 Full Vacuum | 0.69 MPa (100 psig) -18°C (0°F) | 71°C (160 °F)
8336 Full Vacuum | 0.62 MPa (90 psig) -18°C (0°F) | 71°C (160 °F)
Metric PN 16 8302 to 8312 Full Vacuum | 1.62 MPa (235 psig) -18°C (0 °F) | 71°C (160 °F)
Metric PN 25 8302 to 8304 Full Vacuum |2.50 MPa (362 psig) -18°C (0 °F) | 71°C (160 °F)
8306 to 8312 Full Vacuum | 1.65 MPa (240 psig) -18°C (0°F) | 71°C (160 °F)
Metric PN 40 8302 to 8304 Full Vacuum |4.00 MPa (580 psig) -18°C (0°F) | 71°C (160 °F)
8306 to 8312 Full Vacuum | 1.65 MPa (240 psig) -18°C (0°F) | 71°C (160 °F)
Metric PN 6 8314 to 8336 Full Vacuum |0.60 MPa (87 psig) -18°C (0°F) | 71°C (160 °F)
AWWA Class D | 8330 Full Vacuum | 0.69 MPa (100 psig) -18°C (0°F) | 71°C (160 °F)
8336 Full Vacuum | 0.62 MPa (90 psig) -18°C (0°F) | 71°C (160 °F)
Table 6. Process Pressure and Temperature Limits —
Neoprene-Lined Flowtubes — 8314 to 8336 Sizes
Process Pressure Limits Process Temperature Limits
Flange Flowtube
Rating Line Size I'L?xqvftr Upper Limit | Lower Limit | Upper Limit
ANSI Class 150  |2814 and 2816 | Full Vacuum |1.38 MPa (200 psig) -18°C(0°F) | 82°C (180 °F)
2818 to 2824 Full Vacuum |1.03 MPa (150 psig) -18°C(0°F) | 82°C (180 °F)
AWWA ClassD | 2830 Full Vacuum |0.69 MPa (100 psig) -18°C(0°F) | 82°C (180 °F)
2836 Full Vacuum |0.62 MPa (90 psig) -18°C(0°F) | 82°C (180 °F)
Metric PN 6 2814 to 2836 Full Vacuum |0.60 MPa (87 psig) -18°C(0°F) | 82°C (180 °F)
Metric PN 10 2814 to 2824 Full Vacuum |1.00 MPa (145 psig) -18°C(0°F) | 82°C (180 °F)
2830 Full Vacuum |0.69 MPa (100 psig) -18°C(0°F) | 82°C (180 °F)
2836 Full Vacuum |0.62 MPa (90 psig) ~18°C (0 °F) | 82°C (180 °F)
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Table 7. Electrical Classifications

Testing Laboratory, Electrical
Types of Protection, and Safety Design
Area Classification Application Conditions Code
CSA for use in General Purpose (Ordinary) CGz
Locations.
CSA for use in Class I, Division 2, Groups A, | Temperature Class T6. CNz
B, C, and D, hazardous locations.
CSA for Type Y Purging for Class I, Model 830H through 8312. CpPz
Division 1, Groups A, B, C, and D. Temperature Class T6.
FM for use in general purpose (ordinary) FGZ
locations.
FM for use in Class I, Division 2, Groups A, | Temperature Class T6. FNA
B, C, and D, hazardous locations.
FM for Type Y purging for Class I, Model 830H through 8312. FPA
Division 1, Groups A, B, C, and D Temperature Class T6.

NOTE: These flowtubes have been designed to meet the electrical safety descriptions
listed in the table above. For detailed information, or status of testing laboratory
approvals/certifications, contact Foxboro.

Flowtube Identification

The flowtube can be identified by a data plate located on the housing surface of the flowtube.
Typical data plates are shown in Figure 1. Refer to the applicable transmitter instruction for
information regarding transmitter data plates.

NOTE: Do not remove flowtube from shipping carton without first reviewing the
“Unpacking and Handling Procedures” section that follows.
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Figure 1. Flowtube Data Plate

Unpacking and Handling Considerations

10

Unpacking for Inspection

The Foxboro magnetic flowtube is built to be durable, but it is also part of a calibrated preci-
sion system and should be handled as such. Avoid dropping or otherwise subjecting it to
impact, particularly at the flange faces.

The flowtube is shipped from the factory in a sturdy carton and cradled between flange covers
for protection. Before removing it from the carton, move it as close as possible to its installa-
tion point. If the flowtube must be removed for receiving inspection, reinstall the end covers
after inspection. This is particularly true with ptfe-lined flowtubes.

Lift flowtube out of carton with rope falls, chain hoist, etc. as shown in the “Flowtube Han-
dling” sections that follow. In some instances it may be more convenient to insert bolts into
the flange bolt holes and use hooks around the bolts for lifting (rather than tying slings
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around the flowtube). Never put anything through the flowtube to lift it, since this will cause
damage to the lining.

After removing flowtube from its shipping carton, inspect it for visible damage. If any damage
IS observed, notify the carrier immediately and request an inspection report. Obtain a signed
copy of the report from the carrier.

Avoid touching electrodes with fingers or materials that can contaminate electrodes. Deposit on
electrodes will result in high impedance boundary between electrodes and conductive fluid. If
electrodes have been touched, clean them with isopropyl alcohol.

General Precautions

1. Leave end covers installed over flanges any time flowtube is put in storage. Do not
cut or remove flowtube lining.

NOTE: In ptfe-lined flowtubes, the white material extending over the flanges is the
ptfe lining, not packaging material. DO NOT ATTEMPT TO REMOVE OR CUT
THE FLOWTUBE LINING.

2. Check that cable length between flowtube and transmitter is within limit for spec-
ified system accuracy. Maximum cable length is 300 m (1000 ft).

3. Good piping practice should be used for the installation of all magnetic flowtubes.
Gaskets are recommended. Select a gasket material which is compatible with the
process liquid.

4. The flowtube lining extends outward and over the raised face of the flange.

CAUTION: To avoid damage to the lining extension, do not exceed torque values
specified when tightening flange bolts.

5. The flowtube lining (especially polyurethane) is susceptible to damage from exces-
sive heat. Avoid such heat sources (such as welding adjacent piping).

To avoid excessive lining wear (especially with ptfe), it is recommended that five pipe diame-
ters of straight section of pipe be connected from the flowtube flange end. If this recommen-
dation cannot be met, it is suggested that a protective device (i.e., grounding ring) be installed
on the upstream end of the flowtube.

Lifting Flowtube For Mounting

Care should be taken in lifting the flowtube into the pipeline position required for horizontal
or vertical mounting. In order to prevent damage to the flowtube lining, housing, or the
tube’s structural integrity, it is important to reiterate flowtube handling precautions.

1. Never put anything through the flowtube to lift it.

2. Do not use the housing to support or lift the flowtube. Figures 2 through 5 show
correct and incorrect methods for lifting the flowtubes. Note that in

11
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Figure 2, Figure 3, and Figure 4 (horizontal lifting), the suggested approach is to
place the lifting rope between the flange and flowtube body. For vertical lifting,
shown in Figure 5, the use of eye bolts in the flange to which the lifting rope is
attached is the preferred method. This ensures that the lifting force is applied to
the eye bolts as nearly straight upward as possible.

INCORRECT WAY
TO LIFT FLOWTUBE
(CAUSES LINING

DAMAGE) \-\

Figure 3. Lifting Flanged Flowtube for Horizontal Mounting (14- to 36-in Size Shown)

12



Introduction MI021-381 - January 1996

,  PROTECTIVE
% COVER

LENGTH MUST BE

AT LEAST 3 TIMES

FLANGE DIAMETER BOLTS MUST BE
DIRECTLY OPPOSITE ]
EACHOTHERON ———3]
FLANGE

Figure 5. Lifting Flanged Flowtube for Vertical Mounting (14- to 36-in Size Shown)
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Installation Procedures

Installation Procedures

The installation must comply with any local regulations. See M1 021-382 for electrical wiring.

If flowtube is installed in a Division 1 area, refer to M1 021-365 for installation of purge to
flowtube.

Flowtube Dimensions
Refer to the Dimensional Prints listed in the “Reference Documents” section.
Lining Application

Refer to Table 8 for recommended application of each lining. Also refer to T1 27-71f to best
determine compatibility of lining with fluid types and fluid characteristics.

Table 8. Lining Application Guide

Fluid Characteristic*
Mild
Flowtube Mild Severe Mild Severe | Corrosion and
Construction Clean | Corrosion | Corrosion | Abrasion | Abrasion Abrasion
ptfe Lining A A A B X B
Polyurethane Lining A B X A A B
Neoprene Lining A A X A X A
*A Preferred: Generally considered best choices.

B

Satisfactory: Reasonable life under most conditions.
X

Not Recommended: Generally considered unsuitable.

Use of ptfe Lining

Because of its inertness to a wide range of acids and bases, the ptfe lining is best suited for cor-
rosive processes.

Use of Polyurethane Lining

Because of its abrasive resistance and high wear resistance, this lining is best suited for abrasive
slurries.

Use of Neoprene Lining

This lining is best suited for general purpose use.

14
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CAUTION: Do not use hydrocarbon defoamers, such as kerosene or sulfonated oils,
with the neoprene lining as they cause Neoprene to swell.

Pre-Startup Flowtube Cleaning

If possible, make up a flanged “spool piece” the same length as the flowtube. Insert it in the
line before startup. On startup, any foreign objects in the line, such as pieces of wood or
metal, should be located and removed before the flowtube is installed. This greatly lessens the
possibility of accidental damage to the flowtube. Refer to Table 9 for end-to-end dimensions
of the different flowtube sizes.

Table 9. End-to-End Dimensions, Flanged End and Sanitary End Connections

Sanitary End
Flowtube Size Flanged End Flowtubes with the Following Linings Flowtubes V.V'th
the Following
Lining
mm in ptfe(a) Polyurethane Neoprene ptfe
15 % 365 mm (14.4 in) - - 518 mm (20.4 in)
25 1 365 mm (14.4 in) - - 518 mm (20.4 in)
40 1% 365 mm (14.4 in) - - 518 mm (20.4 in)
50 2 365 mm (14.4 in) 356 mm (14.0 in) - 518 mm (20.4 in)
80 3 418 mm (16.4 in) 406 mm (16.0 in) - 568 mm (22.4 in)
100 4 418 mm (16.4 in) 406 mm (16.0 in) - -
150 6 522 mm (20.6 in) 508 mm (20.0 in) - -
200 8 624 mm (24.6 in) 610 mm (24.0 in) - -
250 10 726 mm (28.6 in) 711 mm (28.0in) - -
300 12 828 mm (32.6 in) 813 mm (32.0in) - -
350 14 726 mm (28.6 in) 711 mm (28.0in) 711 mm (28.0 in) -
400 16 772 mm (30.6 in) 762 mm (30.0 in) 762 mm (30.0 in) -
450 18 879 mm (34.6 in) 864 mm (34.0 in) 864 mm (34.0 in) -
500 20 879 mm (34.6 in) 864 mm (34.0 in) 864 mm (34.0 in) -
600 24 980 mm (38.6 in) 965 mm (38.0 in) 965 mm (38.0 in) -
750 30 - 1067 mm (42.0in) | 1067 mm (42.0 in) -
900 36 - 1219 mm (42.0in) | 1219 mm (42.0 in) -

(@) On flanged end flowtubes with ptfe lining, when the optional ptfe lining protector is used, add
25 mm (1 in) to the end-to-end dimension.

Mounting Positions

The flowtube can be mounted in any position: vertical, horizontal, or at an angle, as long as

both electrodes are in constant contact with the measured liquid (see Figure 6). However, for
accurate measurement, the flowtube must be completely full. Vertical installation with flow in
an upward direction, as shown in Figure 7, is generally recommended. This is particularly so

15
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in slurries with abrasive solids. If mounting flowtube in other than a vertical position, it is rec-
ommended that it be turned about the flow axis shown in Figure 8 so that electrodes are in a
horizontal plane. Electrodes should be in a horizontal plane to avoid contacting bubbles (at
top) or sediment (at bottom) inside metering flowtube.

NOTE: Figure 7 and Figure 8 also show the recommended length of straight piping
upstream and downstream from the center of the flowtube. To avoid possible loss of
accuracy with a flowtube, it is recommended that the flowtube be connected in a
straight section of pipe at least five pipe diameters upstream from the center line of the
flowtube and three pipe diameters downstream. The center line of the flowtube is the
same location as the electrode location. Note, on some small line size flowtubes, the
recommended straight runs of pipe are already included in the overall length of the

flowtube.

Flow through the flowtube can be in either direction. However, if it is installed with the
“direction-of-flow” arrow pointing upstream, it will be necessary to reverse the flowtube
coil-drive wires. An indication that the coil-drive wires should be reversed is given by a nega-
tive flow reading or “-A” reading during process flow. Wiring details are given in the System
Wiring section of the applicable transmitter installation instructions.

ELECTRODE

Figure 6. Horizontally Mounted Flowtube Showing Correct Relationship of Electrodes

16
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T DIRECTION-OF-FLOW
3 PIPE DIAMETERS ARROW

RECOMMENDED

MINIMUM
FLOWTUBE
{
asssiCin)

5 PIPE DIAMETERS

RECOMMENDED
MINIMUM

\'. FLOWTUBE

HORIZONTAL
AXIS

Figure 8. Flanged Body Flowtube Mounted Horizontally

Flowtube Earthing (Grounding)

Continuity between flowing liquid and metal metering tube is required to provide a reference
for the measurement signal. With unlined metal pipe connected to the flowtube flange, conti-
nuity is provided by the pipe and the flange bolts. Refer to the System Wiring section of the
applicable transmitter installation instructions for earthing (grounding) details between the
transmitter, flowtube, and earth.

Installations in which non-metal or lined metal pipe is used require installation of earthing
rings (grounding rings) on each flowtube flange as shown in Figure 9. To provide continuity,
connect one end of a wire (recommended size is 8 AWG or 10 mm?) to the grounding ring;
connect the other end to a flange bolt or to a hole drilled and tapped in the flange. For flow-
tube sizes greater than 300 mm (12 in), use two ground wires on each end. Ground rings can
be made from orifice plates. Inside diameters of the grounding rings should be slightly less
than the inside diameter of the flowtube liners. This reduced grounding ring inside diameter

17



MI 021-381 — January 1996 Installation Procedures

will provide positive contact with the process liquid and protect the leading edge of the flow-
tube liner from abrasives. Refer to Table 10 for the inside bore diameter of grounding rings.

EARTHING (GROUNDING) A v
RINGS (10 MM? OR 6 AWG WIRE MIN.)

O FLOWTUBE FLANGE
0O.D.SIZED SO THAT RINGS -—""'_'_'_FH—

WILL BE CENTERED
BY FLANGE BOLTS

IN ,SH

LI

Figure 9. Use of Earthing (Grounding) Rings with Flanged End Flowtubes

Table 10. Grounding Ring Bore Diameters

Bore Diameter
Flowtube Size
ptfe Polyurethane Neoprene

mm in mm in mm in mm in

15 Y 111 0.437 N/A N/A N/A N/A

25 1 21.4 0.843 N/A N/A N/A N/A

40 1% 36.5 1.437 N/A N/A N/A N/A

50 2 48.4 1.906 42.1 1.656 N/A N/A

80 3 75.4 2.968 70.2 2.765 N/A N/A
100 4 101 3.968 925 3.640 N/A N/A
150 6 152 5.984 146 5.734 N/A N/A
200 8 200 7.875 196 7.703 N/A N/A
250 10 253 9.968 249 9.796 N/A N/A
300 12 303 11.937 299 11.765 N/A N/A
350 14 330 13.000 337 13.25 340 13.38
400 16 381 15.000 387 15.25 391 15.38
450 18 432 17.000 438 17.25 442 17.38
500 20 483 19.000 489 19.25 492 19.38
600 24 584 23.000 584 23.00 594 23.38
750 30 737 29.000 737 29.00 746 29.38
900 36 889 35.000 889 35.00 899 35.38

18
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Mounting Procedure - Flanged End Flowtubes

CAUTION: Excessive forces during installation and operation of flowtube can crush
extended ends of flowtube lining. Some causes of these forces are excessive bolt torque,
weight of vertical pipeline, thermal expansion of pipeline, and misalignment of
flanges. To minimize these forces, adhere to the following procedure.

1. Before installing flowtube, install and adequately support the piping. If flowtube is
being mounted vertically, add piping supports above and below flowtube to avoid
strain to flanges and to avoid damaging lining. Also, for horizontal mounting, do
not rest flowtube on floor as this can cause undue flange alignment and stresses.
The pipeline can support the flowtube adequately by merely using piping sup-
ports.

2. Leave space for later installation of flowtube. Adjust piping and flanges so that
flanges will be aligned and parallel with flowtube flanges when flowtube is
installed. Flanges must not be forced into alignment during installation of flow-
tube. See Figure 10 for correct alignment of piping. See Figure 11 for correct use of
hoist in installing flowtube. Also allow for thermal expansion of piping during
operation, as required.

ALIGN PIPE FLANGES SO THAT
FULL FACE FLANGE CONTACT IS
MADE PRIOR TO TIGHTENING BOLTS

MAKE SURE THAT

| . FLOWTUBE ENDS e
WILL NOT BE
JAMMED OR SCRAPED

Figure 10. Piping Alignment for Flanged End Flowtube

%

PIPING PIPING

Figure 11. Hoisting Flowtube into Place

19
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CAUTION: Piping supports must be firm enough so that addition of process fluid
does not disrupt alignment of flowtube and adjacent piping.

3. Locate and remove all foreign objects from the piping. If possible, make up and
install a section of pipe (spool piece) in the space provided for the flowtube. Start
up the process to help locate any foreign objects.

4. To install the flowtube into the pipeline, proceed as follows:
a. Hoist flowtube into place (see Figure 11).

b. Refer to Figure 12. Spring back piping to allow clearance as necessary to insert
flowtube without causing damage to lining.

Install gaskets and grounding rings (as applicable) adjacent to flowtube flanges.
d. Align flanges, install bolts, and position piping into place.

e. Tighten flange bolts alternately and uniformly to torque values given in
Table 11.

SPRING BACK
PIPING TO INSTALL
FLOWTUBE FLOWTUBE

N

UG

GASKETS AND GROUNDING RINGS
AT BOTH ENDS (AS APPLICABLE)

Figure 12. Installing Flowtube into Pipeline
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Table 11. Flange-Bolt Torque Values for Flanged-End Flowtubes

MI1021-381 — January 1996

Flange-Bolt Torque Flange-Bolt
Flowtube Number g q Flowtube Number Torque
Size of Boltsin Size of Bolts
ptfe Polyurethane . All Liners
Flange in Flange
mm | in nih | bt | nih Ibdt || mm | in nlh Ibft
15 Y% 4 7 5 - - 350 | 14 12% 135 100
16%* 110 80
25 1 4 15 10 - - 400 | 16 16 135 100
40 1% 4* 20 15 - - 450 | 18 16* 170 125
gr* 15 10 20%* 135 100
50 2 4* 35 25 55 40 500 | 20 20 170 125
gr* 20 15 30 20
80 3 4* 55 40 80 60 600 | 24 20 200 150
gr* 35 25 55 40
100 4 8 40 30 60 45 750 | 30 24* 200 150
28** 200 150
150 6 g* 80 60 120 90 900 | 36 28* 240 175
12%* 60 45 95 70 32%% 240 175
200 8 g* 100 75 150 120
12%* 80 60 120 90
250 | 10 12% 95 70 250 10
16%* 80 60
300 | 12 12* 110 80 300 12
16%* 95 70

* 150-1b flange
**300-1b flange
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Mounting Procedure - Sanitary End Flowtubes

22

Sanitary end flowtubes have the Tri-Clamp end connections already assembled to the mag-
netic flowtube. This is necessary to comply with 3A Sanitary Standards.

Prior to mounting the sanitary end flowtubes, if the abutting piping is in place, spring back
this piping on either side to allow as much space as is required to install the flowtube without
damaging the flowtube ends. Full face contact should be made prior to installing Tri-Clover
clamps or clamping nuts. Refer to Table 9 for end-to-end dimensions, and to Figure 13 for
mounting information.

The flowtube generally requires no more support than an equal length of pipe. However, care
should be taken not to overstress the end connection interfaces. When the flowtube is verti-
cally mounted, it should not be used to support the piping above it. When the flowtube is
horizontally mounted, use either floor supports or hanger supports at surfaces A or B. Do not
use the flowtube housing surface to support the installation. Refer to Figure 13.

TRI-CLOVER CLAMP SANITARY
OR CLAMPING NUT TRI-CLAMP SUPPORT AT SURFACES

END CONNECTIONS A OR B, IF NECESSARY

X

o st i

E.,-: o \ L\ | |
(Wi g g
ul'i : iyl o -

=y
| L

bt TRI-CLOVER CLAMPS OR CLAMPING NUT‘:\

Figure 13. Mounting Sanitary End Flowtubes

Should it become necessary to remove or replace the sanitary end connection extension assem-
bly, remove the flange bolts and remove the extension assembly. Reassemble the extension
assembly as shown in Figure 14, and in accordance with the flange-bolt torques listed in
Table 12.
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FACTORY SEALED
WATERTIGHT AND
DUSTTIGHT TO IEC IP66
AND PROVIDES THE
CORROSION RESISTANT
PROTECTION OF
NEMA 4X.

EXTENSION

ASSEMBLY\i
l}.

f

|

|
REFER TO |
FLANGE-BOLT

TORQUE TABLE
FOR SANITARY
END FLOWTUBES

THE FLOWTUBE HOUSING IS FACTORY
SEALED AGAINST DUST AND WATER.
THE TERMINAL COVER AND CABLE
ENTRIES MUST BE SEALED AFTER
CONNECTION OF SIGNAL AND POWER
WIRING.
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Figure 14. Assembling Sanitary End Connection Assembly to Flowtube

Table 12. Flange-Bolt Torque Values for Sanitary End Flowtubes

Flowtube Size Line Size Number of Bolts Flange-Bolt Torque
mm in mm in in Flange Nh bt
15 1/2 25 1 4 6 4
25 1 40 1-1/2 4 10 7
40 1-1/2 50 2 4 20 15
8 14 10
50 2 80 3 4 27 20
8 20 15
80 3 100 4 4 54 40
8 34 25

NOTE: Bolts should be tightened gradually and in a sequence consistent with good
flange-bolt tightening procedures. Do not overtighten, as this may damage the ptfe

lining.
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Flowtube Field Coil Connections

For pulsed dc systems, the flowtube coils are always wired in series as shown in Figure 15.

SERIES-CONNECTED
FIELD COILS

Figure 15. 8300 Series-Connected Field Coils Showing Jumper Position

Transmitter Installation And System Wiring

Transmitter installation and system wiring (flowtube and transmitter) are described in the
applicable transmitter installation instructions. Refer to the “Reference Documents” section
for the applicable transmitter document.

Maintenance

System fault location and maintenance information are described in the instruction book
shipped with the applicable transmitter. For flowtube parts, refer to the applicable flowtube
parts list in the “Reference Document” section.

24
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SAFETY INSTRUCTIONS

TO AVOID SERIOUS OR FATAL PERSONAL
INJURY OR MAJOR PROPERTY DAMAGE, READ
AND FOLLOW ALL SAFETY INSTRUCTIONS IN
MANUAL AND ON PUMP.

THIS MANUAL IS INTENDED TO ASSIST IN THE
INSTALLATION AND OPERATION OF THIS UNIT
AND MUST BE KEPT WITH THE PUMP.

This is a SAFETY ALERT SYMBOL.

When you see this symbol on the pump

or in the manual, look for one of the

following signal words and be alert

to the potential for personal injury or

property damage.

Warns of hazards that WILL cause

serious personal injury, death or major

property damage.

Warns of hazards that CAN cause
serious personal injury, death or major

property damage.

Warns of hazards that CAN cause per-

sonal injury or property damage.

NOTICE: INDICATES SPECIAL INSTRUCTIONS

WHICH ARE VERY IMPORTANT AND
MUST BE FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS
AND WARNINGS PRIOR TO PERFORMING ANY
WORK ON THIS PUMP.

MAINTAIN ALL SAFETY DECALS.

A\DANGER

»

A CAUTION

UNIT NOT DESIGNED FOR USE
WITH HAZARDOUS LIQUIDS OR
FLAMMABLE GASES. THESE
FLUIDS MAY BE PRESENT IN
CONTAINMENT AREAS.

AWARNING

Hazardous fluids
can cause fire,
burns or death.

DESCRIPTION and SPECIFICATIONS:

The 3642 (closed-coupled) and 3742 (frame-mount-
ed) are single stage, end suction, centrifugal pumps
for water circulation, booster service, liquid transfer,
spraying systems, jockey pump and general service
pumping. Pumps are available in three different ma-
terials of construction: all iron, bronze-fitted and all
bronze.

Pump impellers are enclosed design for high efficien-
cy, threaded directly on the motor shaft.

Close-coupled units have NEMA standard frame mo-
tors with C-face mounting and threaded shaft exten-
sions. Frame mounted units can be coupled to motors
through a spacer coupling, or belt driven.

ENGINEERING DATA

Maximum Liquid Temperature:
212° F (100° C) - standard seal
250° F (120° C) - Optional high temp. seal

Maximum Working Pressure: 125 psi

Starts per Hour: 20 - Evenly distributed

3642/3742
Model Suction Discharge
1x1%-5 1%" NPT 1" NPT
1ax 1% -5 12" NPT 1" NPT
INSTALLATION
Location:

Locate pump as near liquid source as practical; below
level of liquid for repriming capability.

Allow adequate space for servicing and ventilation.
Protect the unit from weather and water damage due
to rain, flooding or freezing temperatures.

Close - Coupled Units

Units may be installed horizontally, inclined or verti-
cally with the motor above the pump.

NOTICE: DO NOT INSTALL WITH MOTOR BELOW
PUMP. ANY LEAKAGE OR CONDENSATION
WILL AFFECT THE MOTOR.

Foundation:

Aflat and substantial foundation surface MUST be
provided to avoid distortion and/or strain when
tightening the foundation bolts. A rubber mounting is
acceptable to reduce noise or excessive vibration.

Tighten motor hold-down bolts BEFORE connecting
piping to pump.

Frame-Mounted Units:

v"(6.35 mm) +
Finished Grouting jT

Grout Hole Base

Tyto 3y
(12.7 to 19 mm)
Allowance for ¢
Leveling

Wood
Frame

DRIV

Figure 1

Bedplate must be grouted to a foundation with solid
footing. Refer to Figure 1.

Place unit in position on wedges located at four
points, two below approximate center of driver and
two below approximate center of pump. Adjust wedg-
es to level unit. Level or plumb suction and discharge
flanges.

Make sure bedplate is not distorted and final coupling
alignment can be made within the limits of movement
of motor and by shimming, if necessary.

Tighten foundation bolts finger tight and build dam
around foundation. Pour grout under bedplate mak-

3



ing sure the areas under the pump and motor feet
are filled solid. Allow grout to harden 48 hours before
fully tightening foundation bolts.

Tighten pump and motor hold-down bolts before
aligning shaft or connecting the piping to pump.

PIPING

Piping should be no smaller than pump's discharge
and suction connections and kept as short as possible,
avoiding unnecessary fittings to minimize friction
losses.

All piping MUST be independently supported and
MUST NOT place any piping loads on the pump

NOTICE: DO NOT FORCE PIPING INTO PLACE
AT PUMP SUCTION AND DISCHARGE
CONNECTIONS.

All pipe joints MUST be airtight.

Piping - Suction

For suction lifts over 15 ft. (4.6 m), consult pump per-
formance curve for net positive suction head required
(NPSH").

If a pipe size larger than pump suction is required,
an eccentric pipe reducer, with the straight side up,
MUST be installed at the pump suction.

If pump is installed below the liquid source, install
a gate valve in the suction for pump inspection and
maintenance.

NOTICE: DO NOT USE THE GATE VALVE TO
THROTTLE PUMP. THIS MAY CAUSE LOSS
OF PRIME, EXCESSIVE TEMPERATURES
AND DAMAGE TO PUMP, VOIDING
WARRANTY.

If the pump is installed above the liquid source, the
following MUST be provided:

To avoid air pockets, no part of the piping should
be above the pump suction connection.

Slope the piping upward from liquid source.

Use a foot valve or check valve ONLY if neces-
sary for priming or to hold prime during intermit-
tent duty.

The suction strainer or suction bell MUST be at
least three times the suction pipe diameter area.

Insure that the size and minimum submergence
over suction inlet is sufficient to prevent air from
entering pump through a suction vortex. See Fig-
ures 2 through 5.

Piping - Discharge

Install a check valve suitable to handle the flow, lig-
uids and to prevent backflow. After the check valve,
install an appropriately sized gate valve to be used to
regulate the pump capacity, pump inspection and for
maintenance.

When required, pipe increaser should be installed
between the check valve and the pump discharge.
4

Figure 2
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Figure 4
WIRING AND GROUNDING

AWARNING

Hazardous voltage

can shock, burnor
cause death.

0 Install, ground and wire ac-
cording to local and National
Electrical Code Requirements.

g Install an all leg disconnect
switch near the pump.

0 Disconnect and lockout electri-
cal power before installing or
servicing the pump.

Electrical supply MUST match pump's name-
plate specifications. Incorrect voltage can cause
fire, damage to the motor and voids the war-
ranty.

Motors not protected MUST be provided with
contactors and thermal overloads for single
phase motors, or starters with heaters for three
phase motors. See motor nameplate.

A
A

Use only copper wire to motor and ground. The
ground wire MUST be at least as large as the wire to
the motor. Wires should be color coded for ease of
maintenance.

Follow motor manufacturer’s wiring diagram on the
motor nameplate or terminal cover carefully.

FAILURE TO PERMANENTLY
AWA';N'NG GROUND THE PUMP, MOTOR AND
Haﬁar OUS | CONTROLS BEFORE CONNECTING
voltage TO ELECTRICAL POWER CAN CAUSE
SHOCK, BURNS OR DEATH.
COUPLING ALIGNMENT
AWARNING| FAILURE TO DISCONNECT AND

LOCKOUT ELECTRICAL POWER
. BEFORE ATTEMPTING ANY
MAINTENANCE CAN CAUSE SEVERE
Q PERSONAL INJURY.
Hazardous machinery

can cause personal
injury or death.




Alignment MUST be checked prior to running. See
Figure 6.

Tighten all hold-down bolts before checking the align-
ment.

If realignment is necessary, always move the motor.
Shim as required.

Parallel

)
0

—
|
v

Angular

Figure 6

Parallel misalignment (shafts with axis parallel but not
concentric). Place dial indicator on one hub and rotate
this hub 360° while taking readings on the outside di-
ameter of the other hub. Parallel alignment is achieved
when reading is 0.005” (0.127 mm) TIR, or less.

Angular misalignment (shaft with axis concentric but
not parallel). Place dial indicator on one hub and
rotate this hub 360° while taking readings on the face
of the other hub. Angular alignment is achieved when
reading is 0.005" (0.127 mm) TIR, or less.

Final alignment is achieved when parallel and angular
requirements are satisfied with motor hold-down bolts
tight.

NOTICE: ALWAYS RECHECK BOTH ALIGNMENTS
AFTER MAKING ANY MECHANICAL
ADJUSTMENTS.

ROTATION

NOTICE: INCORRECT ROTATION MAY CAUSE
DAMAGE TO THE PUMP AND VOIDS
THE WARRANTY.

Correct rotation is right-hand, CLOCKWISE when
viewed from the motor end. Remove motor end plug
or cover to observe rotation.

To reverse three phase motor rotation, interchange
any two power supply leads.

OPERATION
AWARNING| DO NOT OPERATE FRAME
MOUNTED UNITS WITHOUT SAFETY
(d GUARDS IN PLACE OR SEVERE
PERSONAL INJURY MAY RESULT.

Hazardous machinery
can cause personal
injury or death.

AWARNING| SPLASHING OR IMMERSING OPEN
o DRIP PROOF MOTORS IN FLUID
n CAN CAUSE FIRE, SHOCK, BURNS

} OR DEATH.
Hazardous voltage

can shock, burnor
cause death.

OPERATION AT OR NEAR ZERO
FLOW CAN CAUSE EXTREME HEAT,
PERSONAL INJURY OR PROPERTY
DAMAGE.

AWARNING

e

Extreme heat can
cause personal injury
or property damage.

NOTICE: NO NOT RUN PUMP DRY OR SEAL
DAMAGE WILL RESULT.

After stabilizing the system at normal operating condi-
tions, check the piping. If necessary, adjust the pipe
supports.

On frame-mounted units, coupling alignment may
have changed due to the temperature differential
between pump and motor. Recheck alignment follow-
ing procedures and hazard warnings in “COUPLING
ALIGNMENT" section of this manual.

MAINTENANCE

FAILURE TO DISCONNECT AND
LOCKOUT ELECTRICAL POWER
BEFORE ATTEMPTING ANY
MAINTENANCE CAN CAUSE
SHOCK, BURNS OR DEATH.

AWARNING

—~ ®
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Hazardous voltage

can shock, burnor
cause death.

FAILURE TO RELIEVE SYSTEM
PRESSURE AND DRAIN SYSTEM
BEFORE ATTEMPTING ANY
MAINTENANCE CAN CAUSE
PROPERTY DAMAGE, PERSONAL
INJURY OR DEATH.

A CAUTION

Hazardous pressure can
cause personal injury or
property damage.

Close-Coupled Units:

Bearings are located in and are part of the motor. For
lubrication information, refer to motor manufacturer’s
instructions.

Frame-Mounted Units:

Pump bearing frames have greased for life bearings.
No lubrication is possible or necessary.

Follow motor and coupling manufacturer’s lubrication
instructions.



Seasonal Service:

To REMOVE pump from service, remove drain plug
and drain all unprotected piping.

To RETURN pump to service, replace drain plug using
Teflon™ tape or equivalent.

Reconnect suction line if removed, examine union and
repair if necessary.

Refer to “OPERATION" section of manual.

DISASSEMBLY

Follow ALL warnings and instructions in the "MAINTE-
NANCE" section of this manual.

Close-coupled units: Remove motor hold-down
bolts.

Frame-mounted units: Remove coupling guard,
spacer, coupling and frame hold-down bolts.

Liquid End:

1. Remove casing bolts (370).

N

. Remove back pull-out assembly from casing (100).

w

. Remove casing gasket (351). Discard.

»

. On close-coupled units, remove motor end plug or
cover to expose screwdriver slot or flats on end of
motor shaft.

5. While restraining shaft with an appropriate tool
(close-coupled units) or with a strap wrench
(frame-mounted units) remove impeller nut (304)
by turning COUNTERCLOCKWISE. Impeller nut
may need to be heated with torch to remove.

NOTICE: EXERCISE CAUTION WHEN HANDLING
HOT IMPELLER NUT.

6. While restraining shaft, remove impeller (101) by
turning COUNTERCLOCKWISE. Impeller may
need to be heated to remove.

NOTICE: EXERCISE CAUTION WHEN HANDLING
HOT IMPELLER.

7. Using two screwdrivers, pry off rotating section of

mechanical seal assembly (383), discard. See
Figure 7.

6 Figure 7

8. Remove adapter bolts (371) and adapter (108),
pulling with it the mechanical seal stationary seat.

9. Push out the mechanical seal stationary seat from
the motor side of the adapter. Discard.

Bearing Frame:
1. Remove bearing cover (109).
2. Remove retaining ring (361).
3. Remove shaft assembly from frame.

4. If worn or damaged, remove lip seals (138, 139)
from bearing frame (228) and bearing cover (109).

6. Use bearing puller or arbor press to remove ball
bearings (112, 168).

REASSEMBLY

All parts should be cleaned before assembly.

Refer to parts list for description of replacement items.
Specify pump index number when ordering parts.

Bearing Frame:
1. Replace lip seals if removed.

2. Replace ball bearings if loose, rough or noisy
when rotated.

3. Check shaft (122) for runout. Maximum permis-
sible is 0.002” (0.051 mm) TIR.

Liquid End:
1. Inspect shaft removing any debris or burrs.

2. Treat shaft threads with LOCQUIC® Primer “T" or
equivalent, following manufacturer’s instructions
carefully.

NOTICE: MECHANICAL SEAL MUST BE REPLACED
WHENEVER SEAL HAS BEEN REMOVED.
FOLLOW SEAL MANUFACTURER'’S
INSTRUCTIONS CAREFULLY.

3. Stationary seal seat may be dipped in water or
glycerin to ease installation. Place stationary
seal seat squarely into adapter seal bore. Cover
the polished face of the seat with a thin piece of
cardboard or paper towel. Press seat firmly into
bore using a round piece of plastic or wood that
disperses the force over the entire seal face.

4. Place adapter, concave face pointing up, over
motor shaft and lower it onto the motor adapter.
Exercise care in that the motor shaft does not
dislodge or damage seal seat.

5. Fully and squarely install the rotary assembly of
seal against the stationary seat.

6. Apply LOCTITE" #262 or equivalent, to shaft
threads and install impeller on shaft by turning
CLOCKWISE until it bottoms on the motor shaft.

7. Apply LOCTITE® #262 or equivalent, to impeller
nut and tighten to 20 Ibs. ft. (27 Nem).

8. Replace casing gasket.



9. Replace casing bolts, tightening to 37 Ibs. ft. (50
Nem) in a crossing sequence.

10.
shaft.

11.

12.

Check reassembled unit for binding by rotating

If rubbing exists, loosen casing bolts and proceed
with tightening sequence again.

On close-coupled units, replace motor end plug

or cover and motor hold-down bolts.

13. On frame-mounted units, replace coupling, spac-
er, coupling guard and frame hold-down bolts.

NOTICE: ALWAYS RECHECK BOTH COUPLING
ALIGNMENTS AFTER MAKING ANY
ADJUSTMENTS.

14. Refer to "COUPLING ALIGNMENT" section of
manual to realign shaft.

15. Assembly is complete.

REPAIR PARTS
100 101 383
228 1e8 400 109 370C
122 112
|
- =
O O
NN\ i)
i - - _ 1 _ - I
Nl f —— _
Il Z -
(SARN
u’T‘l‘”aL ,,,,,,,,,,,, - B 361
/ } w 138 EEEEEEEEEEE b 139
358 304 381 370 371
LIQUID END COMPONENTS POWER END COMPONENTS
Item # Description Material Item # Description Material
100 Casing Iron/Bronze 109 Bearing Cover Cast Iron
101 Impeller Iron/Bronze 112 Bell Bearing (Outboard) | Stainless Steel
108 Adapter Iron/Bronze 122 Pump Shaft Stainless Steel
304 Impeller Nut Stainless Steel 138 Lip Seal - Inboard BUNA-N/Steel
351 Casing Gasket Composite 139 Lip Seal - Outboard BUNA-N/Steel
358 Drain Plug Steel 168 Ball Bearing-Inboard Stainless Steel
Hex Head Cap Screw .
370 (Casing to Agapter) Steel 228 Bearing Frame Cast Iron
Hex Head Cap Screw - .
371 (Adapter to Motor) Steel 361 Retaining Ring BUNA-N/Steel
383 Mechanical Seal See Chart 370C He(ér:iaedtgacposg)ew Steel
408 Prime Plug - 4" NPT Steel/Brass 400 Shaft Key Stainless Steel
Mechanical Seal Options
Equipment Service Rotary Stationary Elastomers Metal Parts
Standard General Ceramic BUNA-N
Heavy-Duty Carbon Ni-Resist BUNA-N 390 Series
Optional Hi-Temperature Ni-Resist EPR Stainless Steel
Chemical Ceramic Viton




TROUBLESHOOTING

AWARNING FAILURE TO DISCONNECT AND LOCKOUT ELECTRICAL
° POWER BEFORE ATTEMPTING ANY MAINTENANCE
v\_?\ CAN CAUSE SHOCK, BURNS OR DEATH.

Hazardous voltage
can shock, burnor
cause death.

SYMPTOM: PROBABLE CAUSES:

Motor Not Running 1. Motor thermal protector tripped

See Probable Cause - 1 through 5 2. Open circuit breaker or blown fuse
3. Impeller binding
Little or No LiqUId Delivered 4. Motor improperly wired
See Probable Cause - 6 through 13 5. Defective motor
Excessive Power Consumption 6. Pump is not primed, air or gases in pumpage
See Probable Causes - 3, 13, 14, 15 7. Discharge, suction plugged or valve closed
8. Incorrect rotation (3 phase only)
Excessive Noise and Vibration 9. Low voltage or phase loss

See Probable Causes-3,6,7,10,12, 14,16, 17
10. Impeller worn or plugged

11. System head too high

12. NPSH,4 too low - Excessive suction lift or losses
13. Incorrect impeller diameter

14. Discharge head too low - excessive flow rate
15. Fluid viscosity, specific gravity too high

16. Worn bearing

17. Pump, motor or piping loose



GOULDS WATER TECHNOLOGY LIMITED WARRANTY

This warranty applies to all water systems pumps manufactured by Goulds Water Technology.

Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty period. The warranty period shall exist for a
period of twelve (12) months from date of installation or eighteen (18) months from date of manufacture, whichever period is shorter.

A dealer who believes that a warranty claim exists must contact the authorized Goulds Water Technology distributor from whom the pump was purchased and furnish
complete details regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Water Technology Customer Service Department.
The warranty excludes:

(a) Labor, transportation and related costs incurred by the dealer;

(b) Reinstallation costs of repaired equipment;

(c) Reinstallation costs of replacement equipment;

(d) Consequential damages of any kind; and,

(e) Reimbursement for loss caused by interruption of service.

For purposes of this warranty, the following terms have these definitions:

(1) “Distributor” means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Water Technology and the dealer in
purchases, consignments or contracts for sale of the subject pumps.

(2) “Dealer” means any individual, partnership, corporation, association, or other legal relationship which engages in the business of selling or leasing pumps to customers.

(3) “Customer” means any entity who buys or leases the subject pumps from a dealer. The “customer” may mean an individual, partnership, corporation, limited liability
company, association or other legal entity which may engage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

xylem ...

; 2881 East Bayard Street Ext., Suite A
Let’s Solve Water Seneca Falls, NY 13148
Phone: (800) 453-6777
Fax: (888) 322-5877
www.xyleminc.com/brands/gouldswatertechnology
Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license.

Loctite and Locquic are registered trademarks of Loctite Corporation.
© 2012 Xylem Inc.  IMO07 Revision Number 5  July 2012



Griffco Valve Inc.

6010 North Bailey Ave, Suite 1B
Ambherst, NY 14226

Phone: 716-835-0891 or 1-800-GRIFFCO
Fax: 716-835-0893 or 1-888-830-7979

Instruction
Manual

Back Pressure Valves
Pressure Relief Valves

Call 1 -800 - GRIFFCO Website: www.griffcovalve.com

INS 1002-2005



INTRODUCTION

GRIFFCO diaphragm back pressure valves
are used to enhance the performance of
chemical feed pumps and systems by
providing a constant discharge head
pressure. These valves also function as an
anti-siphon valve. The diaphragm is held
against the seat by the internal spring. Back
pressure is adjustable from 10 - 150 psi via
the adjustment screw. When the inlet
pressure exceeds the preset pressure the
diaphragm lifts off the seat and the chemical
flows to the injection point. After each
discharge stroke of the pump, as the
pressure drops, the diaphragm reseats itself.
GRIFFCO diaphragm pressure relief valves
are designed to protect chemical feed pumps
and systems from overpressure caused by
defective equipment or blockages in the
chemical line.

The 3 port design allows chemical to flow
through the valve via an internal chamber.
When the pressure in the chemical line
exceeds the preset pressure of the valve the
diaphragm lifts off the seat and the chemical
then flows out the bottom port back to the
chemical tank. Relief pressure is adjustable
form 10 - 150 psi via the adjustment screw in
the top of the valve.

INSTALLATION

Back Pressure Valve:

Generally, the back pressure valve can be
installed anywhere in the discharge line,
provided there is some downstream pressure
at the dosage point. If there is no
downstream pressure the back pressure
valve should be installed at the dosage point
to prevent siphoning and drainage of the
chemical line. All GRIFFCO valves are factory
set at 50 psi, unless otherwise specified. Field
adjustment is possible with the adjustment
screw.

Back pressure valve performance will be
enhanced with the installation of a pulsation
dampener to smooth out the discharge /
suction cycles of the pump. Thus, the
diaphragm is free to float inside the valve
chamber, minimizing the wear on the stress
points of the diaphragm. For many low
pressure applications dampeners without
diaphragms are acceptable. These pulsation
dampeners should be sized at 12 - 15 times
the dosage volume of the pump head. For
some applications diaphragm type
dampeners are required. Generally speaking
5 to 10% dampening is sufficient. Consult
with your pump manufacturer to get his
recommendations.

Pressure Relief Valve:

Installation should be made as close to the
chemical pump discharge valve as possible,
without any equipment, especially shut-off
valves, between the valve and the pump.
Direction of flow must be across the valve,
however the side of entry is not important. All
GRIFFCO valves are factory set at 50psi,
however field adjustment is possible with the
adjustment screw.

The optimum installation for the relief valve is
to vent the relief port back to the chemical
tank, or directly to a containment area.
However if this is not possible, the relief port
can be piped back into the suction side of the
pump. This will apply the suction head to the
relief port. To compensate, divide the NPSH
by 4 and add this pressure to the relief valve
setting.



TYPICAL INSTALLATION

&

INJECTION
VALVE

GRIFFCO BACK PRESSURE / ANTI-SIPHON VALVE

C/W OPTIONAL PRIMING VALVE

PULSATION
DAMPENER

CHEMICAL
CONTAINER

SHUT OFF VALVE

GRIFFCO
CALIBRATION
CYLINDER

Y-STRAINER /

ISOLATING BALL VALVES

OPTIONAL PRESSURE RELIEF PIPING

GRIFFCO PRESSURE

RELIEF VALVE

CHEMICAL
FEED PUMP

MAINTENANCE:

The pressure relief and back pressure valves were
designed with minimizing the amount of maintenance
required to keep the valves in operation. However,
periodic replacement of the diaphragm is required. To
facilitate inspection and replacement, the valve layout is
such that removal of the diaphragm can be done without
taking the valve out of the chemical line.

Caution: Ensure the system is not under
pressure and that the chemical lines are
flushed with water before disassembly.

Unscrew the pressure adjustment screw to remove the
pressure from the diaphragm. Remove the 4 cap nuts
and lift off the valve top. (On T-Series valves unscrew
the valve top)

After the diaphragm and the valve seat have been
inspected and replaced if necessary check the
adjustment spring. Make sure there is no rust or
corrosion. Replaced the spring and the spring bumper
into the valve top and slide the top back over the four
bolts. (On T-Series valves thread the valve top to the
valve body)

Snug down the four cap nuts. (On T-Series — Snug hand
tight then tighten %4 turn) Screw in the tension adjuster to
approximately the same position as it was prior to
disassembly. If an exact pressure setting is required or a
different pressure is desired a pressure gauge should be
used to verify the setting. Pressure can be increased by
turning the pressure adjustment screw clockwise.

DIMENSIONS:
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NOTE: Dimensions are general. See dimension sheets for
exact sizes of various material valves.




PARTS LIST ITEM DESCRIPTION PART # 5 1/4" Valve Body PVC BPV-00501 PRV-00501
1/4" T-Series Valve Body PVC, BPV-005011 PRV-005011
1 Bolt - 1/2 - 1" Plastic Valves — % - 20 X 2 %" PV-00101 Ny Body °F BPV-00502 PRV-00502
Bolt - 1 1/2” - 2" Metal Valves — 5/16 — 18 X 14" PV-00102 » 1-Series Valve Body PP BPV-005021 PRV-005021
Bolt - 1 1/2" - 2" Plastic Valves — 5/16 — 18 X 5" PV-00105 174" Valve Body PTFE BPV-00503 PRV-00503
Bolt - 1/4" Plastic Valves — 10/32 x 1 %" PV-00106 1/4" T-Series Valve Body PTFE BPV-005031 PRV-005031
Bolt - 1/4" Metal Valves — 10/32 X %" PV-00107 174" valve Body PVDF BPV-00504 PRV-00504
Bolt - 1/2 - 1" Metal Valves - % - 20 x 1 %" PV-00108 1/4" T-Series Valve Body PVDF BPV-005041 PRV-005041
1/4" Valve Body 316 SS BPV-00505 PRV-00505
2 10/32 Cap hex nut PV-00201 1/4" Valve Body Alloy 20 BPV-00506 PRV-00506
1/4 - 20 Cap hex nut PV-00202 1/4" Valve Body Hast C BPV-00507 PRV-00507
5/16 - 18 Cap hex nut PV-00203 1/4" Valve Body CPVC BPV-00508 PRV-00508
] 1/4" T-Series Valve Body CPVC BPV-005081 PRV-005081
3 mﬁ:t':}a";’ﬁzrer gg_gggg; 3/8" Valve Body PVC BPV-00561 PRV-00561
5/16 Flat washer PV-00303 3/8" T-Series Valve Body PVC, BPV-005611 PRV-005611
3/8" Valve Body PP BPV-00562 PRV-00562
4 1/4" — 1/2” T-Series Alloy Valve Top, Bolted — Noryl, Grey PV-004011 3/8" T-Series Valve Body PP BPV-005621 PRV-005621
1/4" — 1/2” T-Series Alloy Valve Top, Bolted — PVC, Orange PV-004012 1/4" Valve Body PTFE BPV-00563 PRV-00563
1/4" — 1/2” T-Series Alloy Valve Top, Bolted — PVC, Yellow PV-004013 3/8" T-Series Valve Body PTFE BPV-005631 PRV-005631
1/4" - 1/2” T-Series Alloy Valve Top, Bolted — PVC, Green PV-004014 3/8" Valve Body PVDF BPV-00564 PRV-00564
1/4" — 1/2” T-Series Valve Top, Threaded — Noryl, Grey PV-004015 3/8" T-Series Valve Body PVDF BPV-005641 PRV-005641
1/4" — 1/2" T-Series Valve Top, Threaded — PVC, Orange PV-004016 3/8" Valve Body 316 SS BPV-00565 PRV-00565
1/4" — 1/2" T-Series Valve Top, Threaded — PVC, Yellow PV-004017 3/8" Valve Body Alloy 20 BPV-00566 PRV-00566
1/4" — 1/2" T-Series Valve Top, Threaded — PVC, Green PV-004018 3/8" Valve Body Hast C BPV-00567 PRV-00567
1/2" — External Adjustment Valve Top — PVC (Tiberian) PV-004019 3/8" Valve Body CPVC BPV-00568 PRV-00568
1/4" — 1/2 “ T-Series Alloy Valve Top — Coated Steel PV-00402 3/8" T-Series Valve Body CPVC BPV-005681 PRV-005681
1/4" - 1/2” T-Series Alloy Valve Top — 316 SS PV-00403 1/2" Valve Body PVC BPV-00511 PRV-00511
‘ ’ 1/2" - 1" Valve Top — PVC. Grey PV-004051 1/2" T-Series Valve Body PVC BPV-005111 PRV-005111
‘ ‘ 1/2" - 1" Valve Top — PVC, Orange PV-004052 1/2" Valve Body PP BPV-00512 PRV-00512
‘ ‘ 1/2" - 1" Valve Top — PVC, Yellow PV-004053 1/2" T-Series Valve Body PP BPV-005121 PRV-005121
1/2" - 1" Valve Top — PVC, Green PV-004054 1/2" Valve Body PTFE BPV-00513 PRV-00513
u' ' < 6 1/2" - 1" Valve Top — CPVC PV-004055 1/2" T-Series Valve Body PTFE BPV-005131 PRV-005131
. ‘ 1/2" - 1" Valve Top - Steel PV-00406 1/2" Valve Body PVDF BPV-00514 PRV-00514
' ‘ 1/2" - 1" Valve Top - 316 SS PV-00407 1/2" T-Series Valve Body PVDF BPV-005141 PRV-005141
\ ‘ 11/2"-2" Valve Top; 5 %" Valves, PVC PV-00408 1/2" Valve Body 316 SS BPV-00515 PRV-00515
11/2”-2" Valve Top; 5 %" Valves. Coated Steel PV-00409 1/2" T-Series Valve Body 316 SS BPV-005151 PRV-005151
11/2”-2" Valve Top; 5 %" Valves. 316 SS PV-00410 1/2" Valve Body Alloy 20 BPV-00516 PRV-00516
11/2” Valve Top; 4 %" Valves, PVC PV-00411 1/2" T-Series Valve Body Alloy 20 BPV-005161 PRV-005161
< 7 11/2” Valve Top; 4 ¥’ Valves. Coated Steel PV-00412 1/2" Valve Body Hast C BPV-00517 PRV-00517
11/2” Valve Top; 4 %" Valves. 316 SS PV-00413 1/2" T-Series Valve Body HastC BPV-005171 PRV-005171
2" Valve Top; 5” Valves, PVC PV-00414 1/2" Valve Body CPVC BPV-00518 PRV-00518
2" Valve Top; 5” Valves. Coated Steel PV-00415 1/2" T-Series Valve Body CPVC BPV-005181 PRV-005181
8 2" Valve Top; 5” Valves. 316 SS PV-00416 3