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1.0 INTRODUCTION

The Apple Valley Shopping Center (AVSC) is located on the south side of State
Route 55 in the Town of Lagrange, Dutchess County, New York (Figure 1). The AVSC
was constructed in 1967 — 1968, and houses a number of businesses, including Absolute
Pizza, site of the former Apple Valley Dry Cleaners (AVDC); Apple Valley Laundromat,
formerly Norgetown Laundromat (NL); and a supermarket, currently Freshtown
Marketplace, formerly Foodtown and Grand Union.

AVSC is currently owned by Frosted Apple, LL.C. The previous owner was
James A. Klein Enterprises (JAK). JAK is subject to Administrative Order on Consent
No. II-CERCLA-10224 (the Order) entered into on October 4, 1991 between JAK and
the United States Environmental Protection Agency (USEPA). The Order requires JAK
to undertake an Emergency Removal Action to address dissolved volatile organic
compounds (VOCs) in groundwater at AVSC. The Emergency Removal Action has been
ongoing since 1992. The principal contaminant at AVSC, as demonstrated by
groundwater sampling, soil gas sampling and soil testing, is tetrachloroethene (also
known as perchloroethene or PCE); lesser quantities of trichloroethene (TCE); cis-1,2-
dichloroethene (DCE); and vinyl chloride (VC) have also been detected.

The Woodbridge Estates Subdivision (WES) is located southwest of the AVSC.
Several residential wells within the WES contained dissolved VOCs. Treatment of the
impacted residential water supplies was required by the Order.

The ongoing groundwater remediation program entails active groundwater
remediation via air stripping, and groundwater monitoring.

Sampling of four groundwater recovery wells is conducted on a quarterly basis.
Seven residential wells and one off-site monitoring well are sampled on a semi-annual
basis. Six on-site monitoring wells are sampled annually. All groundwater samples are
analyzed for VOCs via USEPA Method 524.2.

The purpose of this plan is to provide information regarding site history, site
safety, past site characterization, groundwater sampling procedures and groundwater
remediation system operation and maintenance.

20 SITE & REGULATORY HISTORY

In 1988, the Dutchess County Department of Health (DCDOH) collected and
analyzed samples of drinking water from several residential wells located in the WES.
The samples contained PCE, TCE, and DCE. The DCDOH also sampled the AVSC
supply wells, Supply Well AV-1 (abandoned due to poor yield) and its replacement,
Supply Well AV-2. Concentrations of the same chlorinated compounds were detected,
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with greater than 5,000 micrograms per liter (ug/1) of PCE in AV-1. Chlorinated
hydrocarbons were also found in the discharge from the sump at the base of the Grand
Union supermarket loading dock. A point-of-entry granular activated carbon (GAC)
filter system was installed by JAK to treat the AVSC supply well water and, in 1989, a
third supply well, AV-3, was installed at an up-gradient location on AVSC property.

In 1990, the DCDOH conducted more extensive sampling of the supply wells in
the WES, and found that a number of wells were contaminated with chlorinated
hydrocarbons at levels above the New York State drinking water standards. In
September 1990, the New York State Department of Environmental Conservation
(NYSDEC) requested that the U.S. Environmental Protection Agency (USEPA) initiate
actions under Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) emergency removal authority to provide potable water to residents whose
supply wells had been impacted.

In December 1990, NYSDEC notified JAK that the AVSC property had been
placed on the New York State Registry of Inactive Hazardous Waste Disposal Sites.

The EPA Order on Consent was entered into between the USEPA and JAK on
October 4, 1991. The Order required treatment of the groundwater supplies at AVSC and
impacted residences within the WES. A further purpose of the Order was to reduce or
control off-site migration of contaminants.

In 1992, JAK installed GAC filters on the eight residential wells in the WES. A
groundwater extraction and treatment program was initiated to control off-site migration
of contaminated groundwater from the AVSC and to shrink the off-site contaminant
plume. As required by the Order, this program involved the installation of two low-
profile air strippers. One air stripper treated AVSC Supply Well AV-2 at a pumping rate
of 20 gallons per minute (gpm). Treated water from AV-2 was distributed for use by
AVSC tenants and excess water was discharged to an adjacent wetland. In early 1999,
the AVSC was placed on municipal water. Since then, all treated water from AV-2 has
been discharged to the wetland.

The second air stripper treated water from two residential supply wells on Locust
Crest Court (Lot #10 and 11) within the WES. These wells were pumped intermittently
for a combined continuous discharge of 10 gpm. Treated water from these wells was
distributed for use by the residents of Lots 10 and 11, and excess water was discharged to
an adjacent wetland.

In 1996, five of the original eight WES supply well GAC filters were
decommissioned when sampling results established that VOCs at those locations had
decreased to acceptable concentrations as established by the Order. In 1999, a sixth
residence was removed from the program. The two remaining GAC filters are connected
to wells at Lots 10 and 11.

Conrap GeEoscieNcE CORp.
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In 2001, the air stripper servicing Lots 10 and 11 of the WES was
decommissioned.

In November 2004, NYSDEC entered into an Order on Consent with Apple
Valley Corporation. The NYSDEC Order required Apple Valley Corporation to
implement an Interim Remedial Measure (IRM). The implementation of the IRM in
conjunction with the USEPA Order will expedite remediation of the AVSC.

In 2005, the Titusville Water District was expanded and WES homes now have
access to municipal water.

2.1  Previous Investigations

The AVSC was subject to several subsurface investigations between 1990 and
2002. In addition to the initial DCDOH investigations, the following investigative
activities were undertaken at AVSC. An initial soil gas survey of the site was conducted
by Dunn Geoscience Corporation (DGC) in February 1991. A second comprehensive
soil gas survey was conducted by Specialized Environmental Monitoring (SEM) under
the supervision of TRC Corporation in May 1993.

In August 1991, U.S. Hydrogeologic, Inc. (USH) conducted a soil sampling
investigation. On April 27, 1993, Soiltesting, Inc. conducted a soil boring program at the
AVSC, in conjunction with Ecosystems Strategies. On January 20, 1997, soil samples
were collected on behalf of JAK. In January 1997, Malcolm Pirnie conducted an
extensive soil sampling investigation. During the Malcolm Pirnie investigation,
approximately 70 soil samples were collected from 15 Geoprobe® borings, and one
groundwater sample was collected from a Geoprobe® boring.

There have been nearly 100 separate groundwater sampling events in association
with the AVSC. Groundwater samples from AVSC Supply Wells AV-1, AV-2 and AV-3
were analyzed for VOCs in September 1992. Off-site groundwater data has been
generated through sampling of tap water or treatment system influents at residences in the
WES. Off-site groundwater data was obtained by sampling at commercial establishments
located up-gradient of the AVSC at locations along Freedom Plains Road. Sampling of
tap water was initiated by DCDOH in 1988. Sampling of treatment system influent was
continued by JAK after installation of GAC systems at certain residences.

A pumping test of Supply Well AV-2 was conducted in 1993 to determine the
hydraulic properties of the impacted bedrock aquifer and to aid in design of the
groundwater extraction and treatment program.

A Focused Remedial Investigation/Feasibility Study (RI/FS) was conducted on
behalf of NYSDEC in 2001 by Earth Tech of New York, Inc. Site work included
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additional borings and installation of new monitoring wells; soil, sediment and
groundwater sampling; photolineament analysis; and surveying of wells, including packer
testing, video logging and caliper and temperature logging.

2.2 Contaminant Source Areas

During the course of site investigations, two primary sources of contaminants
were identified. The principal source area is located approximately 15 to 20 feet south of
the former AVDC (Figure 2). This area was originally identified as a “hot spot” during
soil gas surveys. This “hot spot” was the location at which releases of PCE occurred in
association with deliveries of solvent to the AVDC. While other sources have been
identified at the AVSC, the data indicate that this “hot spot” constitutes the primary
source area,

The former AVDC operated as a commercial dry cleaning facility from 1968 to
1993. PCE was stored at the AVDC in a 55-gallon drum until 1993. Testing of soil and
soil gas from beneath the floor where the drum stood indicated that PCE released from
the drum had entered the soils beneath the floor.

The former NL contained a single dry cleaning machine. Within the NL, dry
cleaning fluid was stored in a 55-gallon drum which was located on an unpaved floor in a
rear closet. Soil sampling established the presence of PCE in the soils of the unpaved
floor within the NL. The data indicate that several PCE spills had occurred at the
location of the PCE delivery truck were suggested by the 1993 soil gas survey in the
parking ot to the rear of NL (Figure 2).

2.3 Interim Remedial Measures Work Plan

The Interim Remedial Measures (IRM) Work Plan, dated J uly 2, 2004, was
proposed to supplement the ongoing Emergency Removal Action undertaken by JAK.
The IRM Work Plan targeted source areas previously identified at AVSC, including the
primary source area, or “hot spot,” located approximately 15 to 20 feet behind the former
location of the AVDC. The goal of the IRM was to accelerate the rate of contaminant
removal in this area of the AVSC.

3.0 GROUNDWATER EXTRACTION AND TREATMENT SYSTEM
INSTALLATION

The groundwater extraction and treatment system for the AVSC is an air stripper.
Alr strippers use forced-draft air bubble generation to remove VOCs from the
groundwater as it passes through the system. The air stripper is located in the
remediation trailer adjacent to Recovery Well AV-2 (Figure 3).

ConraD GEosciENCE CORP.
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The air stripper was installed between October 27, 2005 and February 9, 2006.
The system consists of a HDPE EZ-Stacker Stackable Tray Air Stripper model #EZ-4.xP
manufactured by QED Environmental Systems, Inc. The EZ-4.xP is rated to operate at a
flow range of 1 to 40 gallons per minute (gpm). The air stripper configuration consists of
a series of four shell/tray modules. This system was brought online on February 9, 2006
and is treating a combined flow of groundwater pumped from Recovery Wells RW-1,
RW-2, RW-3 and AV-2. Air stripper equipment manuals and specifications are included
in Appendix A. Figures 4 and 5 depict the groundwater remediation system as currently
built.

Groundwater in the four recovery wells is extracted via submersible pumps.
Submersible pumps installed in the recovery wells are Goulds Pumps Bruiser® Model
105B05422. Submersible pump specifications are included in Appendix B.

After installing Recovery Wells RW-1, RW-2 and RW-3, short-term pumping
tests were conducted to determine pumping rates to produce an optimal drawdown.
Sustainable pumping rates for Recovery Wells RW-1, RW-2 and RW-3 were estimated at
7 gpm, 5 gpm, and 6 gpm, respectively. This combined pumping rate of 18 gpm, in
addition to the 20 gpm flow rate for AV-2, resulted in a total startup extraction rate of 38
gpm.

Following system startup, drawdown was monitored in each recovery well to
verify sustainable pumping rates. After several weeks of pumping, pumping rate
adjustments were made and optimal drawdown was reached. Final pumping rates are as
follows: RW-1 (1.5 gpm); RW-2 (0.7 gpm); RW-3 (6.5 gpm); and AV-2 (12.5 gpm),
resulting in a total extraction rate of 21.2 gpm.

In each recovery well, water level control probes were installed to ensure that
optimal drawdown is maintained. Three probes were installed in each well: a ground
probe, an upper probe and a lower probe. The ground probe serves as a grounding wire
in case of a power surge; the upper and lower probes control recovery well pump
operation. Based on static groundwater elevations and pumping tests these probes were
set at specific depths within each recovery well. Following system startup, the probe
depths were adjusted in conjunction with the pumping rate adjustments. Generally, the
water level in each recovery well is between the upper and lower probes. In the event
that the water level drops below the lower probe, the pump automatically shuts off,
activating the low water level light on the recovery well pump control panel (Appendix
C). The pump will automatically restart when the water level in the recovery well rises to
the level of the upper probe. The low water level light remains on to notify the system
inspector that the recovery well water level had been drawn down, temporarily shutting
down the pump. The low water level light is turned off by resetting the recovery well
water level control switch (Appendix C).

ConraD GEoscIENCE CORP.
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Water level control probe depths for each well are as follows: RW-1 (Upper - 30
feet below land surface (bls), Lower - 60 feet bls, Ground - 77 feet bls); RW-2 (Upper -
38 feet bls, Lower - 68 feet bls, Ground - 70.5 feet bls); RW-3 (Upper - 40 feet bls,
Lower - 60 feet bls, Ground - 60 feet bls); and AV-2 (Upper - 30 feet bls, Lower - 60 feet
bls, Ground - 100 feet bls).

40 GROUNDWATER EXTRACTION & TREATMENT SYSTEM
OPERATION AND MAINTENANCE

4.1 Groundwater Extraction and Treatment System

The air stripper receives the discharge from Recovery Wells RW-1, RW-2, RW-3,
and AV-2. The system flow rate is controlled by dole valves and gate valves on the
discharge line from each recovery well (Figure 5 and Appendix C). Recovery well
operation will be controlled to maintain an appropriate drawdown condition. Flow rates
may require periodic adjustments to achieve optimal drawdown. Periodic adjustments
might be needed due to seasonal groundwater fluctuations or periods of drought. Depth-
to-water measurements will be recorded at each monitoring well and recovery well on a
quarterly basis to ensure appropriate drawdown conditions are maintained.

The air stripper operates 24 hours a day, 7 days a week. The groundwater
extraction and treatment system will be inspected on a biweekly basis to ensure it is
functioning properly. During system inspections, readings from pump operation hour
meters, pump flow meters and stripper sump pressure (Figure 4 and Appendix C) will be
recorded on the air stripper operation and maintenance inspection form (Appendix D).
The air stripper blower intake screen will be inspected for and cleaned of blockages
during biweekly inspections. The air stripper blower motor bearings will be greased on a
monthly basis.

Air stripper tray cleaning will be conducted on a quarterly basis due to iron
precipitation, solids loading and/or biofouling. Tray cleaning is required when there is an
increase in observed sump pressure, when removal rates are not being met for the stripper
or when noticeable discoloration on the trays is observed. Additional air stripper
cleaning information is included in Appendix A.

The groundwater extraction and treatment system is housed in remediation trailer
(Figure 3). The remediation trailer contains a heating system to prevent freezing during
the heating season.

If during biweekly inspections a malfunction or other issue with the groundwater
extraction and treatment system is encountered, the following individuals will be notified:

ConNraD GEosCIENCE CORP.
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John Conrad James A. Klein

Senior Hydrogeologist Apple Valley Corporation

Conrad Geoscience 300 Westage Business Center, Suite 260
One Civic Center Plaza, Suite 501 Fishkill, New York 12524
Poughkeepsie, New York 12601 (845) 897-4384

(845) 454-2544

Mark Millspaugh

Senior Engineer

Sterling Environmental Engineering
24 Wade Road

Latham, New York 12110

(518) 456-4900

This manual will be stored on-site in the remediation trailer and at the manager’s
station in Freshtown Marketplace. The current property owner will also have a copy of
this document.

4.2  Groundwater Monitoring Program

Monitoring of groundwater quality will be performed periodically. Groundwater
samples will be collected from Recovery Wells RW-1, RW-2, RW-3, AV-2; Monitoring
Wells MW-1, MW-2, MW-3, MW-5, MW-6, MW-7, and AV-1; and residential systems
(Lots 6, 8, 9, 10, 11, 12, and 13) located in the WES. A groundwater remediation system
effluent sample will also be collected (AVS-EFF).

All samples will be labeled, packed on ice, and shipped via overnight delivery to
Paradigm Environmental Services for analysis of VOCs via USEPA Method 524.2.

4.2.1 On-Site Recovery Wells and Air Stripper Effluent

The following groundwater recovery wells will be sampled on a quarterly basis
(Figure 3):

RW-1;
RW-2;
RW-3;
AV-2;
AVS-EFF, the air stripper effluent.

Recovery well samples and air stripper effluent samples will be collected from
sample ports inside the remediation trailer. Sample ports (spigots) for each recovery well
are located on the influent piping (Figure 4). The air stripper effluent sample port is
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located on the air stripper treated groundwater effluent pipe (Figure 4). Photographs of
groundwater sample ports are included in Appendix D.

4.2.2 On-Site Monitoring Wells

The following on-site monitoring wells will be sampled on an annual basis and
will be conducted in the month of August (Figure 3):

MW-1;
MW-2;
MW-3;
MW-6;
MW-7;
AV-1.

Prior to sampling, depth-to-water measurements will be recorded from the top of
each well casing, and a groundwater contour map will be prepared based on these
measurements. Following collection of depth-to-water measurements, each monitoring
well will be purged following USEPA protocol for low-flow (minimal draw-down)
groundwater sampling until physical parameters stabilized. Water quality parameters
will be monitored using an In-Situ® Troll 9500 water quality meter. Water samples will
be collected from monitoring wells using a bladder pump and dedicated polyethylene
tubing and dispensed into laboratory provided containers.

4.2.3 Off-Site Monitoring Wells and Residential Wells

The supply wells servicing the WES are presently sampled semi-annually. Off-
site monitoring well MW-5 is included in the WES semi-annual supply well sampling
program. Semi-annual sampling is conducted in February and August. The following
sampling locations are included in these events, subject to access being granted by the
owners (Figure 6):

Lot 6, 8 Chestnut Ridge Rd., Poughkeepsie, New York, 12603;
Lot 9, 5 Locust Crest Ct., Poughkeepsie, New York, 12603;
Lot 10, 7 Locust Crest Ct., Poughkeepsie, New York 12603;
Lot 11, 18 Locust Crest Ct., Poughkeepsie, New York, 12603;
Lot 12, 16 Locust Crest Ct., Poughkeepsie, New York, 12603;
Lot 13, 14 Locust Crest Ct., Poughkeepsie, New York, 12603;
Monitoring Well MW-5,

Prior to the sampling event, the seven residences of the Woodbridge Estates
Subdivision whose wells are to be monitored will be contacted. According to the IRM
work plan, these seven residences are to be monitored on a semi-annual basis, assuming

that access is granted.
ConNraD GEosCGIENCE CORP. J@
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Granular activated carbon (GAC) filtration systems are installed and in operation
at Lots 10 and 11. Lot 9 has the GAC filtration system on bypass, therefore it is not in
use. Lots 6, 12 and 13 do not have GAC filtration systems. Lot 8 is connected to the
municipal water district and the well is used for irrigation purposes only.

Prior to sample collection, each supply well will be purged for ten minutes by
running water in a kitchen or bathroom sink. Supply well samples will be collected via
in-line sample ports or spigots prior to GAC filtration and/or water softening. Samples
will be collected at each residence as follows:

¢ Lot 6: Water sample collected from spigot at pressure tank, prior to water
softener.

¢ Lot9: Water sample collected from spigot at pressure tank, prior to water
softener.

e Lot 10: Untreated water sample collected prior to first GAC filtration
canister. Treated sample collected from sample port between and after two
GAC filtration canisters. In order to prevent cross-contamination, samples
will be collected in the following sequence: post-filtration, mid-filtration,
followed by pre-filtration.

e Lot 11: Untreated water sample collected prior to first GAC filtration system.
Treated sample collected from sample port between and after two GAC
filtration canisters. In order to prevent cross-contamination, samples will be
collected in the following sequence: post-filtration, mid-filtration, followed
by pre-filtration.

e Lot 12: Water sample collected from outdoor spigot at rear of house. Water
from this spigot bypasses the water softener.

¢ Lot 13: Water sample collected from outdoor spigot at side of house. Water
from this spigot bypasses the water softener.

In the event that VOC contamination is detected in GAC filtration samples,
Conrad Geoscience will notify Anthony’s Water Store that GAC filtration replacement is
required. Anthony’s Water Store is the GAC filtration system maintenance
subcontractor. Anthony’s Water Store is located at 35 Smith Crossing Road, Wappingers
Falls, New York 12590; telephone number 845-462-0931. Anthony’s Water Store will
contact the resident and schedule an appointment for GAC filtration replacement and
maintenance. Bottled water will be provided to the resident until GAC filtration system
maintenance is completed.
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Prior to sampling Monitoring Well MW-5, depth-to-water measurements will be
recorded from the top of the well casing. Following collection of depth-to-water
measurements, MW-5 will be purged following USEPA protocol for low-flow (minimal
draw-down) groundwater sampling until physical parameters stabilized. Water quality
parameters will be monitored using an In-Situ® Troll 9500 water quality meter. Water
samples will be collected using a bladder pump and dedicated polyethylene tubing and
dispensed into laboratory provided containers.

4.2.4 Sampling Termination

All sampling will be conducted on the schedules indicated until such time that the
NYSDEC and NYSDOH have determined that applicable action levels have been
achieved and maintained at that location. For groundwater contamination in monitoring
wells and recovery wells, the NYSDEC action levels are those concentrations specified in
New York State Technical and Operational Guidance Series (TOGS) 1.1.1. For target
site compounds, these action levels are:

e PCE: S5ugl;
s TCE: 5pg/l;
¢ DCE (each isomer): 5 ng/;
e Vinyl Chioride: 2 pg/l.

For groundwater contamination in residential supply wells, the NYSDOH action
levels are those concentrations specified in 10 NYCRR Part 5, Subpart 5-1 Public Water
Systems.

For target site compounds, these action levels are:

e PCE: Sngl;
e TCE: 5 pgf,;
e DCE (each isomer); 5ugl;
¢ Vinyl Chloride: 2 pg/l.

Once these target concentrations are achieved, sampling for that location will be
terminated after notice to NYSDEC.

If any Lot currently in the WES semi-annual supply well sampling program, as
discussed in Section 4.2.3, connects to the available municipal water district, that
residence will be removed from the sampling program.

CoNrAD GEOSCIENCE CORP.
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SITE LOCATION MAP
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FIGURE 2

CONTAMINANT SOURCE AREAS
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FIGURE 3

SELECTED SITE FEATURES MAP
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FIGURE 4

GROUNDWATER REMEDIATION SYSTEM
AS-BUILT - PLAN VIEW
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FIGURE 3

GROUNDWATER REMEDIATION SYSTEM
AS-BUILT WITH WATER & ELECTRIC LINES

ConNRAD GEOSCIENCE CORP.
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FIGURE 6

RESIDENTIAL SUPPLY WELL
SAMPLING LOCATION MAP

ConraD GEosciENCE CORP.
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APPENDIX A

AIR STRIPPER SYSTEM
OPERATIONS & MAINTENANCE MANUAL

ConraD GEOSCIENCE CORP.
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QED Environmental Systems

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

IMPORTANT—PLEASE READ

Thank you for choosing QED treatment equipment to handle your air stripping
needs. This manual contains information relating to equipment cormmonly

ordered as part of a QED stnppcr system ﬂmmuﬂnmm&mdm
: i : . Upon

recelpt of thls equlpment itis 1mportant for the customer to do the foIlomng

Inspec shlppcd to venfy the order is complete

ﬂh@ummm_oima_mﬁ&w&mdﬂ This w111 avoid future

confusion.

A specific example of this relates to the transfer pumps. This manual includes
operation and maintenance instructions for centrifugal transfer pumps, although

sometzmes pumps are not part of the customer's specific arder Upon inspection
o t er u re no ir or:
h e om thi . The other pieces of

equipment should similarly be inspected and checked that the associated
instructions arve included in this manual, and any non-relevant instructions are
removed.

Should you have any questions about your QED equipment, please contact the
QED Service Department at 1-800-624-2026 or 734-995-2547. Thank you for

your order and good luck with startup.

u: home/mbreiden/doc/omgeneric.doe
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QED EZ-Stacker™ Operations and Maintenance Manual .
Introduction

This manual containg instructions for installing, start-up and operation of a QED BZ-
Stacker™ Air Stripper for the treatment of dissolved-VOC-contaminated waters. The
EZ-Stacker™ Air Stripper is a sieve tray type of stripper which accomplishes mass
transfer by creating a large amount of fine air bubbles into which volatile organics are
stripped. Efficient stripping with this type of a unit is affected by:

Water temperature-- higher temperature allows better stripping
Specific compound being stripped--higher Henry’s Law constant equals better
stripping . '

e Air to water ratio--the higher the air to water ratio (air flow for a given water flow)
the better the stripping '

e Stripper efficiency—certain design elements, such as tray design affect stripping
efficiency

e Surfactants (soaps, cleaning agents, etc.) and oil/grease can negatively inpact
stripping efficiency '

From an operation standpoint the single most important factor is ensuring that the
recommended amount of clean air is flowing through the stripper. Air flow is most
affected by tray fouling (typically with precipitated iron oxides) which creates back
pressure on the blower and causes it to operate at a lower air flow point or its curve.
Maintaining clean trays and using the excess capacity on the blower can help control
fouling conditions. Ocoasional gasket replacement can be anticipated depending on the
frequency of stripper disassembly and reassembly. The stripper blowers and any transfer
pumps should be regularly maintained based upon the manufacturer’s maintenance
schedule. All other stripper components are largely maintenance free. Please refer to
Figure 1 at the end of this manual for understanding terminology.

Installation
talli J Skd 1 i

Complete skid mounted systems arrive at your site s shown in Figure 1. A system of
this type is mounted, piped and optionally wired at the factory. All components and
functions are 100% wet checked. '

Influent piping. Connect system influent piping to the influent feed pump or
directly to the stripper at the piping connection located on the top of the stripper.
Factory piped influent feed pump systems use flexible pressure hose between the
pump and the stripper influent piping connection and includes a check valve to
prevent air backup into a transfer tanks or oil water separator. If the stripper
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recommended amount of clean air is flowing through the stripper. Air flow is most
affected by tray fouling (typically with precipitated iron oxides) which creates back
pressure on the blower and causes it to operate at a lower air flow point on its curve.
Maintaining clean trays and using the excess capacity on the blower can help control
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directly to the stripper at the piping connection located on the top of the stripper.
Factory piped influent feed pump systems use flexible pressure hose between the
pump and the stripper influent piping connection and includes a check valve to
prevent air backup into a transfer tanks or oil water separator. If the stripper



influent is plumbed directly on site, a flexible hose connection is recommended to
ease stripper disassembly and reassembly duting use.

Efftuent piping. Factory piped effluent discharge pump systems use flexible
pressure hose between the stripper discharge piping connection, located at the
bottom of the stripper sump and the effluent discharge pump. Factory installed
gravity discharge piping connects at the same discharge point on the stripper
sump and utilizes a gravity drain kit which includes a siphon break and water head
seal. Ifthe stripper is plumbed on site connect the discharge pump to the stripper
sump at the discharge connector, Gravity drain piping should be a minimum of 2-
" 3”in diameter (depends on the model) and designed as shown in Figures 4 or 5.

Blower piping. Important! Total sump pressures should never exceed 50” WC/
This will void QED Warranty. The blower piping that connects the blower to the
air stripper are typically of an inverted-U shape, with a high leg to reduce the
chance of flooding the blower in the event of an unforeseen flood condition.

On EZ-2 xP models, QED typically use regenerative blowers sized so that they do
not require much, if any, throttling of the airflow. Regenerative blowers are
limited in the amount of throttling that can be applied, since added backpressures
may cause the blower motor to run above full-load-amp condition and cause the -
blower motor to overheat, If customer is installing their own piping kit on an
oversized regenerative blower, it is recommended that an air dilution/bleed valve
be installed in the blower piping to provide flexibility in controlling airflow.

Stripper Air Discharge Stack. The stripper discharge pipe is located on top of
the air stripper and is 47or 6” in diameter (depending upon model). The wider
section of the discharge porting containg the demister element which removes
entrained water droplets from the air exiting the stripper. Coalesced water
droplets collect on the demister and then fall back into the stripper top tray.
Piping or ducting for the stripper discharge stack should be of equal diameter or
larger to avoid creating excess back pressute on the stripper blower. A flexible
coupling, such as a Fernco brand, is recommended to connect the discharge pipe
to the stripper air discharge stack to ease unit disassembly for cleaning. It is also
important to pipe the air stripper air discharge such that it is not in proximity with
the air stripper blower inlet; this minimizes the risk of sending already-
contaminated air back into the air stripper and reducing stripper performance.

Sensors. Normal sensors used with this type of air stripper include a sump high
level alarm float sensor, sump low air pressure sensor and optional discharge
purp on-off float sensor. If these sensors are supplied with the stripper they will
be installed in the stripper sump and piping. Often the system control panel must
be mounted in a remote location from the stripper (in cases where the location is
classified as an explosion hazard area.) If the panel is to be remotely-mounted a
licensed electrician should hook the stripper sensors up to the panel. It is



important that these sensors be tested prior to operating the stripper. A frequent
cause of improperly operating systems are float sensors which act in the opposite
sense of that which the control panel expects (normally-open vs. normally-
closed). It is also important to conform to electrical code requirements for
classified areas; sensors may require intrinsically safe barriers.

stalli ar ippe te

Bare siripper sump and tray systems are provided in cases where the contractor will
mount the stripper to a user supplied skid or concrete pad. These systems are supplied
with a second gasket compression ring that anchors the gasket compression rods at the
bottom of the stripper. The bottom gasket compression ring has tabs protruding around
its circumference which allow mounting of the ring to a skid or concrete pad.

If the blower is purchased from the factory it is recommended that the blower piping
package also be purchased. If the contractor is supplying their own blower it must meet
the typical performance specifications listed below to achieve the desired contaminant
removals. If the air stripper is built to non-standard parameters, the performance
specifications below may not apply.

Air Flow: 140 cfim (for EZ-2.xP) or 280 cfm (for BEZ-4.xP) at
maximum system back pressure
Pressure: Sufficient to over come tray, piping and air treatment

process back pressures at a flow rate of 140cfm.
Important! Total sump pressures should never exceed 50"
WC! This will void QED Warranty.

Ba essures  16-20"H,0 for 4-trays; 24-30"H,0 for 6-trays (assuming no
add’l pressure from equipment downstream of air stack).

The blower piping should include a high leg which acts to reduce the risk of flooding the’
blower if the high sump level sensor was to malfunction in the stripper sump. See
Figures 2 and 3 (for models EZ-2.xP and EZ-4.xP, respectively) for examples of proper
blower piping configurations.

The EZ-2.xP models typically use regenerative blowers sized so that they do not require
much, if any, throttling of the airflow. Regenerative blowers are limited in the amount of
throttling that can be applied, since added backpressures can cause the blower motor to
run above full-load-amp conditions and overheat. If customer is installing their own
piping kit on an oversized regenerative blower, it is recommended that an air
dilution/bleed valve be installed in the blower piping to provide flexibility in controlling
airflow. A throttle valve is shown in Figure I; a dilution/bleed valve is not shown.

Infiuent and effluent piping and sensor hook-up should be as described in the section on
skid mounted systems, above,



Startup

The BZ-Stacker™ stripper is designed to start up dry without priming the sealpot or
throttling the blower. The stripper blower should be running before water is introduced
to the stripper. Water flows into the top tray and proceeds tray by tray to the stripper
sump. Stripper seal pots ﬁll with water and allow complcte start up during 1nterm1ttent
operation. ]I L. Bef ing the : £ : )

1 o ithin t € (5

Verify that the sump air pressure is 16-20" H,O for 4-tray systems or 24-30" H,0 for 6-
tray systems (it is normal to see lower sump pressures at the very start of operation before
the seal pots and trays fill with water.) Sump pressures lower than these values may
indicate either a blower throttle which is not sufficiently open or insufficiently-
compressed tray seal gaskets. If the system configuration includes additional
backpressure (from vapor phase carbon, for example), the sump pressures will be greater
than these values. it is important that the blower is sized to accommodate the added
pressures, being careful that air stripper sump pressures never exceed 50" WC. Total
sump pressures exceeding 50" WC will void QED Warranty! Check the blower piping
throttle valve and make sure the hold-down rods are tightened fimaly, but not over
tightened. The hold-down tensioning springs should be compressed to a length of 3-1/2
inches for proper gasket sealing.

st i es:

1. Power the main control panel on.

2. Turn the blower on. For QED supplied control panels set the motor operation
switch to AUTO.

3. Tum the stripper feed pump on (allow water to enter the stripper for gravity
feed systems.) For QED supplied control panels set the- motor operation switch to
AUTO (some systems have a delay timer on the feed pump--check control panel
documentation for details.) ' '
4, Turn the discharge pump on. For QED supplied control panels set the motor
operation switch to AUTO. '

5. Open or close the blower air flow throttle and air dilution valve (if required) to
produce a sump pressure reading of 16-20"H,0 for 4-tray systems or 24-30"H,0
for 6-tray systems (these are typical values, but these may differ depending
whether any other pressures need to be accounted for. NOTE: It is normal to see
lower sump pressures at the very start of operation due to sealpots and trays filling
with water.



Operation

Stripper operation is normally automatic. One option for QED supplied control panels is
a blower time-out relay which continues to run the blower for several minutes after the
feed pump stops. Continued blower operation insures that any residual water left on the
stripper trays has sufficient time to strip before the blower shuts down. A time of at least
15 minutes is recommended. Strippers with start-stop cycles of more than 2-4 times per
hour should be set to run continuously. '

For sites with high dissolved iron content stripper cleaning may be required. Tray fouling
is evidenced by increasing sump back pressure. Opening the blower air flow throttle will
allow continued operation in some situations and will lengthen the time between tray
cleanings. It is most important to maintain an air flow of 140cfim through the unit, If the
stripper air flow decreases the stripping efficiency decreases. Below 100 cfim air flow the
stripper will start begin to “weep” water through the tray holes from upper trays to Jower
trays before the water has had sufficient residence time for removal. If stripper
performance falls off, check for tray fouling or a blower air flow throttle that is not

opened sufficiently.

Maintenance

Tray fouling due to iron precipitation, solids loading, or bio-fouling is evidenced by
increased sump pressures, decreased stripper performance (removal rates not being met)
or noticeable discoloration on the trays. Stripper cleaning is required when trays are
fouled.

Step by step cleaning includes:

1. Before working on any equipment lock-out power to the unit.

2. Disconnect the stripper discharge pipe from. the stripper exhaust stack piping.
3. Unscrew the hold-down rod nuts (cranks) and remove the gasket hold-down
Ting. _

4. Remove the stripper trays. Please note the tray seal pots will have some water
remaining in them.

5. Using a pressure washer and medium bristle brush clean any residue from the
trays surfaces, concentrating on the sieve holes. DO NOT USE SOAP or cleaning
agents unless they will be thoroughly rinsed from the trays; soap residue can
affect stripper performance.

6. For hard to remove scales and precipitates a dilute (5%-10%) muriatic acid and
water solution can be used to rinse or soak the trays. Be certain to completely
rinse the solution off the trays before reassembling the unit,



7. Reassemble the trays--note that they are numbered and that a mark is used to
assist in proper alignment of the trays during reassembly. Check to make sure the
gasket is still seated correctly and undamaged. '

8. Reinstall the gasket hold-down ring and retension the hold-down rod nuts
(cranks.) The hold-down tensioning springs should be compressed to a length of
3-1/2 inches for proper gasket sealing.

9. Reattach any pipe and exhaust stack connections.

10. Follow Start-Up instructions, above,

siri it items include:

1. Periodically check blower for vibration. Bearings may require eventual service
or conditions of excessive motor start / stop cycles may lead to premature motor
or blower failure.

2. Check gasket condition during disassembly for cleaning. The gasket is
designed to allow numerous assembly and disassemblies before Tequiring
replacement, Contact QED for information and pricing about gasket replacement
kits. :

3. The stripper demister element is essentially maintenance free, although dried
inorganic residue can build up within the demister and affect demister operation.
This condition is evidenced in water droplets not being removed by the demister
and blowing out of the stripper exhaust stack--occasionally on start-up water is
discharged from the stripper stack, which is normal. The demister may be cleaned
with a dilute muriatic and water solution (5%-10%) as instructed for tray cleaning.
4. Solids may build up in the sump. These solids can be suctioned out during
tray cleaning operations. ' :

5. Periodically check the structural integrity of the stripper sump, trays and top.
Check bulkhead nuts for snugness. Cracks or loose fittings will normally be
evidenced by water leakage.

Troubleshooting
Some conpmon problems include:

1. Leaks. Leaks around trays or at the sump indicate an insufficiently compressed
tray gasket. Make sure the hold-down tensioning springs are compressed to a
length of 3-1/2 inches for proper gasket sealing. Also check for damaged gaskets
(over compressed gaskets, cut gaskets, loose gaskets, etc.) Damaged gaskets
should be replaced with new gaskets. Contact QED for information and pricing
ahout gasket replacement kits. For leaks at fittings, check for fitting tightness.

2. Stripper not meeting removal requirements. Contaminated stripper air is the
most common reason for poor stripping performance within the low-ppb



concentration range--make sure that the stripper blower intake is drawing in clean,
uncontaminated air. Check for sufficient air flow through the stripper. Check that
trays are clean. Check that demister is not clogged or causing increased blower |
back pressure. Check any stripper air discharge treatment units for increased back
pressure. Check that stripper influent flow or concentration has not increased
beyond the design basis used to predict stripper performance. Make sure that the
influent does not have surfactants (soaps, etc.), oils, grease, or other immiscible
phases in the influent stream. Surfactants are evidenced by increased foaming
through the stripper unif.
3. Sump pressure not at recommended levels. Check sump pressure gauge tubing
for accumulated water that could impair gauge performance. Check gaskets for
damage and proper seating. Check for proper hold-down spring tensioning.

~ Check blower piping connections for leakage. Check blower for proper rotation.
Check design of gravity drain piping if piping is not QED-supplied. Check
blower intake filter / silencer (if included) for clogging. Order new filter elements
from QED.
4. Stripper cleaning frequency seems excessive. At sites with high iron loading,
consider iron sequestering agents or other technology which will reduce/prevent
iron precipitation or allow for easier cleaning.

Please investigate all the above-mentioned items while troubleshooting, For
additional problem solving assistance contact QED Service at:

Phone: 1-800-624-2026
FAX: 1-734-995-1170
24 Hour Service Hot Line: 1-800-.272-9559
Please have the following information ready for the QED Service person:
1. Identify the product or system involved by QED order number,
2. Specify where, when, and from whom the product was purchased.
3. Describe the nature of the defect or malfimction,
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QED TREATMENT EQUIPMENT WARRANTY

QED Bnvironmental Systems Inc. (QED) warrants to the original purchaser of its products that, subject to
the limitations and conditions provided below, the products, materials and/or workmanship shall
reasonably conform to descriptions of the products and shall be free of defects in materials and
workmanship. Any failure of the products to conform to this warranty will be remedied by QED in the
manner provided herein.

QED warrants the equipment components of its manufacture for a period of one (1) year from date of
delivery. Our sole obligation during this warranty will be to repair or replace (at our option) the defective
components. We are not respousible for consequential damages. Labor costs are not included.

Purchaser’s exclusive remedy for breach of said warranty shall be as follows: if, and only if, QED is
notified in writing within the applicable warranty period of the existence of any such defects in the said
products, and QED upon examination of any such defects, shall find the same to be within the term of and
covered by the warranty running from QED to Purchaser, QED will, at its option, as soon as reasonably
possible, replace or repair any such product, without charge to Purchaser. If QED for any reason, cannot
repair a product covered hereby within four (4) weeks after receipt of the original Purchaser's potification
of & warranty clajm, then QED's sole responsibility shall be, at its option, either to replace the defective
product with a comparable new unit at no charge to the Purchaser, or fo refund the full purchase price. In
no event shall such allegedly defective products be returned to QED without its consent, and QED's
obligations of repair, replacement or refund are conditioned upon the Purchaser's return of the defective
praduct to QED. ,

IN NO EVENT SHALL QED ENVIRONMENTAL SYSTEMS INC. BE LIABLE FOR
CONSEQUENTIAL OR INCIDENTAL DAMAGES FOR BREACH OF SAID WARRANTY.

The foregoing warranty does not apply to major subassemblies and other equipment, accessories, and other
parts manufactured by others, and such other parts, accessories, and equipment are subject only to the
warranties supplied by their respective manufacturers. In the event of failure of any such product or
accessory, QED will give assistance to Purchaser in obtaining from the respective manufacturer whatever
adjustment is reasonsbie in light of the manufacturer's own warranty.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED,
IMPLIED OR STATUTORY (INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE), WHICH OTHER
WARRANTIES ARE EXPRESSLY EXCLUDED HEREBY, and of any other obligations or liabilities
on the part of QED, and QED neither assumes nor authorizes any person to assume for it any other
obligation or liability in connection with said products, materials and/or workmanship.

1t is understood and agreed that QBD shall in no event be liable for incidental or consequential damages
resulting from its breach of any of the terms of this agreement, nor for special damages, nor for improper
selection of any product described or referred to for a particular application.

This warranty will be void in the event of unauthorized disassembly of component assemblies. Defects in
amy equipment that result from abuse, operation in any manner outside the recommended procedures, use
and applications other than for intended use, or exposure to chemical or physical environment beyond the
designated limits of materials and construction will also void this warranty. :

" The equipment is watranted to perform as specified under the conditions specified here and within the air
stripper model or QED will make the necessary changes at no cost to the owner. Some restrictions apply.
Requirements for warranty consideration include, (but are not limited to): '



Current operating conditions do not differ from the previously-modeled conditions.

The system should be cleaned regulary to maintain system performance.

The equipment is installed, operated and maintained according to QED's instruction or non-
QED manufactured subassembly manufacturer’s instructions.

Air stripper influent air is not “dirty” (does not contain VOC’s, etc.}.

No surfactants, oils, greases, or other immiscible phases are present in the water.

Each influent contaminant does not exceed 25% of its maximum solubility under modeled
conditions.

bl o
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QED shall be released from all obligations under all warranties if any product covered hereby is repaired or
modified by persons other than QBD's service personnel unless such repair by others is made with the
consent of QED, If any product covered hereby is actually defective within the terms of this warranty,
Purchaser must contact QED for determination of warranty coverage, If the return of a component is
determined to be necessary, QED will authorize the return of the component, at owner's expense. If the
product proves not to be defective within the terms of this warranty, then all costs and expenses in
connection with the processing of the Purchaser’s claim and all costs for repair, parts and labor as
authorized by owner hereunder shall be bome by the Purchaser.

In the event of air stripper performance issues, QED may require customer to conduct a variety of
troubleshooting steps. These include, but are not limited to, modifying operational paramesters, cleaning air
stripper system, modifying (terporarily or permenently) process piping, and obtaining reasonable and
necessary influent/effluent samples. These steps arc the responsibility of the customer and will be
conducted by customer prior to consideration by QED for a site visit. These steps and the associated costs
incured are the responsibility of the customer, regardless of future action. Should customer request a site
visit by QED or accept a site visit offcr by a QED-trained technician, the visit and associated costs: a) will
be the responsibility of the customer at $500/day, plus travel, lodging, and meals, if the visit finds improper
sampling, process piping installation, or equipment operation inconsistent with QED’s Operation and
Maintenance Manual; or b)) will be the responsibility of QED if the visit finds QED responsible for the
performance issue(s) raised.

The original Purchaser's solc responsibility in the instance of a warranty claim shall be to notify QED of
the defect, malfunction, or other manner in which the termns of this warranty are believed to be violated.
You may secure performoance of obhgahons bereunder by contacting the Customer Service Department of

QED and:

1. Identify the product or system involved by QED order number.

2. Specify where, when, and from whom the product was purchased.

3. Describe the nature of the defect ox malfinction covered by this warranty.

4. If applicable, send the malfunctioning component, after receiving a Return Authorization
Coide (RAC) Number by the QED Service Department, to:

QED Environmental Systems Inc.
6241 Jackson Road
Ann Arbor, Ml 48103
Attn: R.A.C. No.(Retum Authorization Code Number provided by QED Service Dept.)

UAHOMEMBREIDENMTRWARANT.BOC  REV 11348

hMreatimanuals\stripperiszstackom.doc
u/home/mbreiden/doc/ezstackom.doc
rev 12/21/98
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The
TE
3 | New York Blower
Company®
71660 QUINCY STREET — WILLOWBROOK, ILLINOIS 60521-5596

INSTALLATION .

MAINTENANCE,
OPERATING

INSTRUCTIONS

IM-140

PRESSURE BLOWERS

CAUITTON

THIS MACHINE HAS MOVING PARTS THAY CAN
CAUSE SERIDUS BODILY INJURY. BEFORE
OPERATING OR PERFORMING MAINTENANCE, THE
FOLLOWING PRECAUTIONS MUST BE TAKEN.

1. MAKE SURE ALL MOVING PARTS ARE
SHIELDED FROM PERSONNEL AND FALLING
OBJECTS.,

2. READ  THE  INSTALLATION AND
MAINTENANCE INSTRUCTIONS, AS WELL AS
THE RECOMMENDED SAFETY PRACTICES
MANUAL FURNISHED WITH THIS UNIT,

3. DO NOT OPERATE AT SPEEDS OR
TEMPERATURES HIGHER THAN PUBLISHED
FOR THE SPECIFIC OPERATING CONDITIONS
FOR WHICH THE MACHINE WAS PURCHASED.

A FAILURE TO TAKE THESE PRECAUTIONS COULD
RESULT IN SERIOUS BODILY INJURY AND
PROPERTY DAMAGE.

'9B-0250

A WORD ABOUT SAFETY

The above CAUTION decal appears on all nyb fans. Air mov-
ing equipment involves glectrical wiring, moving parts, and
air velocity or pressure which can create safety hazards if

" the equipmant is not properly Installed, operated and main-

tained. To minimize this danger, fallow these instructions
as well as the additional instructions and warnings on the
equipment itself.

Allinstallers, operators and maintenance personnel should
study AMCA Pubtication 410, “Recommended Safety Prac-
tices for Air Moving Devices”, which is included as part of
every shipment. Additional copies can be obtained by writing
to The New York Blower Company, 7660 Quincy Street,
Willowbraok, IL §0521-5596, ‘

ELECTRICAL DISCONNECTS

Every motor driven fan should have an independent discon-
nect switch to isolate the unit from the electrical supply. It
should be near the fan and must be capable of being locked
by maintenance personnel while servicing the unit, in
accordance with OSHA procedures.

MOVING PARTS

All moving parts must have guards to protect personnel,
Safety requirements vary, so the number and type of guards
needed {0 meet company, local and OSHA standards must
be determined and specified by the user. Nevar start a fan
without having all safety guards installed. Check regularly
for damaged or missing guards and do not operate any fan
with guards removed. Fans can also become dangerous
because of potential "'windmilling,” even though all electrical
power is disconnected. Always black the rotating assembly
before working on any moving parts.

AIR PRESSURE AND SUCTION

In addition to the normal dangers of rotating machinery, fans
present another hazard from the suction created at the fan
inlet. This suction can draw materials into the fan where they
become high velocity projectiles at the outiet. It can also be
extremely dangerous to persons in close proximity to the
inlet, as the forces involved can overcome the strength of
most individuals, Inlets and outlets that are not ducted
should be screened to prevent entry and discharge of solid
ubjects.

AGCCESS DOORS

IDANGHBIR

DO NOT OPEN UNTIL THE POWER SUPPLY HAS
BEEN LOCKED OFF AND THE SHAFT HAS STOPPED
ROTATING.

FAILURE TO DO THIS CAN RESULT IN SERIOUS
BODILY INJURY,

98-0249

The above DANGER decal is placed on all nyb cleanout
doors. These doars, as well as access doors 1o the duct
system, should never be opened whila the fan is in opera-
tion. Serious injury could result from the effects of air
pressurg or suction.

Bolted doors must have the door nuts or fasteners securely
tightened to prevent accidental or unauthorized opening,




RECEIVING AND INSPECTION

The fan and accessories should be inspected on receipt for
any shipping damage, Turn the wheel by hand to see that
it rotates freely and does not bind. f dampers are provid-
ad, check these accessories for free operation of all moving
parts.

F.O.B. factory shipping terms require that the receiver be
responsible for inspecting the equipment upon arrival. Note
damage or shortages on the Bill of Lading and file any claims
for damage or loss in transit, nyb will assist the customer
as much as possible; however, claims must be originated
at the point of delivery.

HANDLING AND STORAGE

Fans should be lifted by the base, mounting supports, or
lifting eyes only. Never lift a fan by the wheel, shaft, motor,
motor bracket, housing inlet, outlet, or any fan part not
designed for lifting. A spreader should always be used to
avoid damage.

On a direct drive Arrangement 8 fan, lifting holes are pro-
vided in the motor base to assist in handling the fan
assembly. These lifting holes should be used in conjunction
with the lifting eyes when lifting and positicning the fan on-
to its foundation. A heavy round steel bar or appropriate
fixture can be passed through the lifting holes to simplify
attachment of the lifting device. Be sure to follow all local
safety codes when moving heavy equipment.

Whenever possible, fans and accessories should be stored
in a clean, dry location to prevent rust and corrosion of steel
components. If outdoor storage is necessary, protection
should be provided. Cover the inlet and outlet to prevent
the accumnulation of dirt and moisture in the housing. Cover
motors with waterproof material. Refer to the bearing sec-
tion for further storage instructions.

Chack dampers for free operation and lubricate moving parts
prior to storage. Inspect the stored unit periodically. Rotate
the wheel by hand every two weehs to redistribute grease
on internal bearing parts.

FAN INSTALLATION

nyb wheels are dynamically balanced when fabricated. Com-
plete fans are test run at operating speeds to check the en-
tire assembly for conformance to niyb vibration limits. Never-
theless, all units must be adequately supported for smooth
operation. Ductwork or stacks should be independently sup-
ported as excess weight may distort the fan housing and
cause contact between moving parts. Where vibration
isolators are used, consult the certified drawing for proper
location and adjustment.

Siab-Mounted Units

A correctly designed and level concrate foundation provides
the best means of installing floor-mounted fans. The mass
of the base must maintain the fan/driver alignment, absorb
normal vibration, and resist lateral loads. The overall dimen-
sions of the concrete base should extend at teast sixinches
beyond the base of the fan. The weight of the slab should
be two to three times the weight of the rotating assembly,
including the motor. The foundation requires firmly anchored
tastenars such as the anchor boits shown in Figure 1.

Move the fan to the mounting Iotation and lower it over the

anchar bolts, taveling the fan with shims around the bolts. -

Fasten the fan securely. When grout is used, shim the fan
~ at least 3/4-inch from the concrete base. (See Figure 1.)
When isolation is usad, check the nyb certified drawing for
installation instructions.

Elevated Units

When an elevated or suspended structural steel platform
is used, it must have sufficient bracing to support the unit
joad and prevent side sway, The platform should be of
welded construction to maintain permanent alignment of all
members. ) :

FAN PEDESTAL
ANCHOR BOLT
FAN BASE

cora S0

00! T Fe 0004 5000000 o
PIPE SLEEVE

Figure 1
V-BEL.T DRIVE
Installation

1. Remove all foreign material from the fan and motor
shatts. Coat shafts with machine ol for easier mounting.
Mount the balt guard backpiate at this time if partial in-
stallation is required prior to sheave mounting.

2. Mount sheaves on shafts after checking sheave bores and
bushings for nicks or burrs. Avoid using force. If
resistance is encounterad, lightly polish the shaft with
crocus cloth until the sheave stides on freely. Tighten
tapered bushing bolts sequentially so that equal torque
is applied to each.

3. Adjust the motor on its base to a position closest to the
fan shaft. Install belts by working sach one over the
sheave grooves until alt are in position. Never pry the
belts into place. On nyb packaged fans, sufficient motor
adjustment is provided for easy instatlation of the pro-
per size belts.

4. Adjust sheaves and the motor shaft angle so that the
sheave faces are in the same plane. Check this by plac-
ing a straightadge across the faces of the sheaves. Any
gap between the edge and sheave faces indicates
misalignment. Important: This method is only valid when
the width of the surface between the beit edge and the
sheave face is the same for both sheaves. When they are
not equal, or when using adjustable-pitch sheaves, ad-
just so that all belts have approximately equal tension.
Bo’th shafts should be at the right angles to the center
belt,

Belt Tensloning

1. Check belt tension with a tensioning gage and adjust
using the motor slide base. Excess tension shortens
bearing life while insufficient tension shortens belt life,
can reduce fan performance and may cause vibration. The
lowest aflowable tension is that which prevents stippage
under full load. Belts may slip during startup, but stipping
should stop as soon as the fan reaches tull speed. For
more precise tensioning methads, consult the drive
manulacturer's literature.

Aty
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2. Recheck setscrews, rotate the drive by hand and check
for rubbing, then complete the instaliation of the belt
guard,

3. Belts tend to stretch somewhat after installation. Recheck
tension after several days of operation. Check sheave
alignment as well as setscrew andfor bushing bolt
tightness.

COUPLING

Coupling afignment should be checked after installation and
prior to start up. Alignment is set at the factory, but shipping,
handling and installation can cause misalignment. Also check
for proper coupling fubrication. For details on iubrication
and for alignment tolerances on the particular coupling sup-
plied, see the manufacturer’s instaflation and maintenance
supplement in the shipping envelope.

Instaliation

Most nyb fans are shipped with the coupling installed, In
cases where the drive is assembled after shipping, install
the coupling as follows:

1. Remove all foreign material from fan and motor shafts
ﬂn::f coat with machine oil for easy mounting of coupling
aives,

2. Mount the coupling haives on each shatt, setting the gap
between the faces specified by the manufacturer. Avoid
using force. If mounting difficulty is encountered, lightly
polish the shaft with crocus cloth until the halves slide
on freely, .

Alignment

1. Align the coupling to within the manufacturer’s limits for
parallel and angular misalignment (see Figure 2). A dial
indicator can also be used for alignment where greater
precision is desired, Adjustments should be made by mov-
ing the motor to change shaft angle, and by the use of
foot shims to change motor shaft height. Do not move
the fan shatt or bearing.

2. When correctly aligned, instai! the flexible element and
tighten all fasteners in the coupling and motor base.
Lubricate the coupling if necessary.

3. Recheck alignment and gap after a short period of opera-
tion, and recheck the tightness of all fasteners in the
coupling assembly. :

USE FEELER
STRAIGHT EDGE GAGE TO
{PARALLEL AL YGNMENT) \ MEASURE OFFSET

COUPLING — [ 7
[ _
0]

B}

T——y |
SHAFT
STEEL WEDGE
(ANGUL AR ALIGNMENT)
Figure 2

START-UP

Safe operation and maintenance includes the selection and
use of appropriate safety accessories for the specific installa-
tion. This is the responsibility of the system designer and
requires consideration of equipment location and accessibili-
ty as well as adjacent components. All safety accessories
must be installed properly prior to start up.

Safe operating speed is a function of system temperature
and wheel! design. Do not under any circumstances exceed
the maximum safe fan speed published in the nyb bulletin,
which is available from your nyb field sales representative.

Procedure

_ 1. I the drive components are not supplied by nyb, verify

with the manufacturer that the starting torque s ade-
quate for the speed and inertia of the fan,

2. Inspect the installation prior to starting the fan. Check
for any loose itemns or debris that could be drawn into
the fan or dislodged by the fan discharge. Check the in-
terior of the fan as well. Turn the wheel by hand to check
for binding.

3. Check drive installation and belt tension,

4, Check the tightness of all setscrews, nuts and bolts.
Whee! bushing bolts should be torqued to 9 Ib.-ft. When
furnished, tighten hub setscrews with the wheel oriented
so that the setscrew is positioned underneath the shaft,

5. Install all remaining safety devices and guards. Verify that
the supply voitage is correct and wire the motar, *Bump”
the starter to check for proper wheel rotation.

6. Use extreme caution when testing the fan with ducting
disconnected. Apply power and check for unusual sounds
or excessive vibration. if gither exists, see the section on
Common Fan Problems. To avoid mator ovarload, do not
run the fan for more than a few seconds if ductwork is
not fully installed. On larger fans, narmal operating speed
may not be attained without motor overload unless duct-
work is attached. Check for correct fan speed and com-
plete the installation. Ductwork and guards must be fully
installed for safety.

7. Setscrews should be rechecked after a few minutes, eight
. hours and two weeks of operation (see Tables 1 & 2 for
correct tightening torques).
WHEEL. SETSCREW TORQUES
Carbon Steei Setscrew Torque*

Setscrew Size

Diameter (in.) Ib.-in. th.-#.
/2" 600 50
Table 1

* Stainless Stee! setscrews are not hardened and should not
be tightened to more than 1/2 the values shown.

BEARING SETSCREW TORQUE, Ib,-in.

Setscrew Manufacturer
Diameter | Link-Belt | Seatmaster | SKF McGill | Dodge
i4" a0 65 50 85
5/16" 185 125 165 165 160
Table 2

Note: Spiit pillow biock bearings are fixed to the shaft with
tapered sleeves and generally do not have setscrews.

PAGE 3



FAN MAINTENANCE

nyb fans are manufactured to high standards with quality
materials and components. Proper maintenance will ensure
a fong and trouble-free sarvice life.

Do not attempt any maintenance on a fan unless the elec-
trical supply has been completely disconnected and locked.
in many cases, a fan can windmill despite removal of all elec-
trical power. The rotating assembly should be blocked
securely befare attempting maintenance of any kind.

The key to good fan maintenance is regular and systematic
inspection of all fan pars. Inspection frequency is
determined by the severity of the application and local con-
ditions. Strict adherence to an inspection schedule is
essential.

Regular fan maintenance should include the following:

1. Check the fan whee! for any wear or COrrosion, as either
can cause catastrophic failures. Check also for the build
up of material which can cause unbalancs resulting in
vibration, bearing wear and serious safety hazards. Clean
or replace the wheel as required.

NOTE: Shut the tan down immediately if there Is any sud-
den increase in tan vibration.

2. Check the V-belt drive for proper alignment and tension
(see section on V-belt drives). If belts are worn, replace
them as a sot, matched to within manufacturer's
tolerances. Lubricate the coupling of direct-drive units
and check for alignment (see section on couplings).

3. Lubricate the bearings, but do not overiubricate (see the
bearing section for detailed specifications).

4. Ceramic-elt shaft seals require no maintenance, although
worn seals should be replaced. When lip-type shaft seals
are provided, lubricate them with “NEVER-SEEZ" or
other anti-ssize compound.

5. During any routine maintenance, all setscrews and bolts
should be checked for tightness. See the table for cor-
rect torgques.

6. When installing a new whesl, the proper wheel-to-inlet
- clearance must be maintained (see Figure 3).

WHEEL BALANCE

Airstreams containing particulate or chemicals can cause
abrasion or corrosion of the fan parts. This wear is often
uneven and can lead to significant wheel unbalance over
time. When such wear is discovered, a decision must be
made as to whether to rebalance or replace the wheel.

The soundness of all parts should be determined if the
original thickness of comnaonents is reduced. Be sure there
is no hidden structural damage, Tiiz airstream components
should also be cleaned to remove any build up of foreign
material. Specialized equipment can be used to rebalance
a cleaned wheel that is considered structurally sound.

Balance weights should be rigidly sttached at a point that
will not interfere with the housing nor disrupt airflow.
Remember that centrifugal forces can be extremely high at
the outer radius of a fan wheel, Welding is the preferred
method of balance weight attachment. Be sure to ground
the welder directly to the fan wheel. Otherwise, the welding
current could pass through the fan bearings and destroy
them. '

WHEEL-INLET CLEARANCE

Mousing Side

inlet Plate

Assambly \

Wheel

Recessed inlet Collar,
Conw, or Ring

Figure 3

BEARINGS
Storage

Any stored bearing can be damaged by condensation caused
by temperature variations. Therefore, nyb fan bearings are
filled with grease at the factory to exclude air-and moisture.
Such protection is adequate for shipment and subsequent
immediate installation.

For long term or outdoor storage, mounted bearings shoutd
be regreased and wrapped with plastic for protection. Rotate
the fan wheel by hand at least every two weeks to
redistribute grease on internal bearing parts. Each month
the bearings should be purged with new grease to remove
condensation, since even a fllled bearing can accumulate
maisture. Use caution when purging, as excessive pressure
can damage the seals. Rotate the shaft while stowly adding
grease.

Operation

Check setscrew torque before startup (see table for correct
values). Since bearings are completely filled with grease at
the factory, they may run at an elevated temperature during
initial operation. Surface temperatures may reach 180°F, and
grease may bleed from the bearing seals. This is normal and
no attempt should be made to replace lost grease. Bearing
surface temperatures will decrease when the internal grease
quantity reaches a normal operating level. Relubrication
should follow the recommended schedule.

Page 4
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Use the table for relubrication scheduling according to
operating speed and shaft diameter. Bearings should be
{ubricated with a good quality lithium-based grease
conforming to NLGI Grade 2 consistency. Examples are:

Mobil — Mobilith 22
Texaco — Premium RB
Standard Qil — Amolith 42
Guit Qit - Gulf Crown #2
Shel - Alvania #2

Do not use “high temperature” greases, as many are not
formulated for the high speeds associated with fan bearings.

Add grease to the bearing while running the fan or rotating
the shaft by hand. Ba sure ail guards argin place if lubrica-
tion is performed while the fan is operating. Add just enough
grease to cause a slight purging at the seals. Do not
overlubricate.

Split pillowblock bearings (Link-Belt P-LBE800 & P-LB6S00,
SKF SAF 22500) should be cleaned and repacked at approx-
imately every eighth lubrication interval. This requires
removal of the bearing cap. Clean out old grease and repack
the bearing with fresh grease. Pack the bearing fully and
fill the housing reservoir to the bottom of the shait on both
sides of the bearing. Replace the bearing cap, being careful
nct to mix caps as they are not interchangeable from one
bearing to ancther.

BEARING LUBRICATION INTERVAL
{Months)

RPM 1500 501- | 1001- | 1501- | 2001- | 2501- [ 3001- | 3501-
Shafl 1000 | 1500 | 2000 | 2500 | 3000 | 3500 { 4000
17716 ] 6 56 /145 /14-6 /]38 /|24 /124
6l -4 4 2 ? 1 1 1
6 46 /)46 7124 /124 /12 12
6 4 2 1 1 1A /2 /172
Link-Belt 22400 Series,

SKF SYR Serles, and
Dodge $-2000 Series.

11716 °

fill Sealmaster & MeGili;
Most Link-Re!t and SKF.

NOTE:

1. These are general recommendations only; specific
manufacturer's recommendations may vary slightly.

2. Assumes clean environment, O°F. to 120°F,

a. Consult The New York Blower Company for operation
below O°F. ambient.

b. Ambients greater than 120°F. may shorten bearing
life,

¢. Under extremely dirty conditions, lubricate more
frequently.

COMMON FAN PROBLEMS

Excessive Vibration

A common complaint regarding industrial fans is “excessive
vibration.” nyb is careful to ensure that each fan is precise-
ly balanced prior to shipment; however, there are many
other causes of fan vibration including:

Loose mounting bolts, setscraws, bearings or couplings.
Misalignment or excessive wear of bearings.
Misaligned or unbalanced motor. :

Bent shaft due to mishandling or material impact.
Accumulation of foreign material on the wheel,
Excessive wear or erosion of the wheel.

Excessive system pressure or restriction of airflow due
to closed dampers.

L NoObLRLNE

materials.
Externaily transmitted vibration,

Inadeguate Performance

Incorrect testing procedures or calculations.

Fan running too slowly.

Fan whee! rotating In wrong direction.

Wheel not properiy centered relative to inlet.

Poor system design, closed dampers, air ieaks, clogged
filters ar coils.

Obstructions or sharp elbows near inlets.

. Sharp deflection of airstream at fan outlet.

N ppwNe

" Excessive Noise

1. Fan operating near "stall” due to incorrect system
design or installation.

2. Vibration originating elsewhere in the system.

3. Systam resonance or pulsation.

Improper location or orientation of fan intake and

discharge. .

Inadequate or faulty design of supporting structures.

Nearby sound reflecting surfaces.

Loose accessories or components.

. Loose drive belts,

Worn bearings.

Inadequate structural support, mounting procedures or

Premature Component Faliure

. Prolonged or major vibration.

. Inadequate or improper maintenance, .

. Abrasive or corrosive elements in the airstream or sur-
rounding environment.

. Misalignment or physical damage to rotating components
or bearings.

. Bearing failure from incorrect or contaminated lubricant
or grounding through the bearings while arc welding.

. Excessive fan speed.

. Extreme ambient or airstream temperatures.

. Improper belt tension,

. improper tightening of wheeal bushing bolts.

LR O B W

REPLACEMENT PARTS

It is recommended that only factory-supplied replacement
parts be used. ayb fan parts are built to be fully compatible
with the original fan, using specific alloys and talerances.
These parts carry a standard nyb warranty.

When ordaring replacemant parts, specify the part name,
nyb shop and control number, fan size, type, rotation (viewed
from drive end), arrangement and mounting position and
bearing size or bore, Most of this information is on the metal
nameplate attached to the fan base.

Example: Part required: Wheel
Shepfcontrol number: B-10106-100
Fan description: Size 2206A10 Pressure Blower
Rotation: Clockwise
Arrangement: 4

Suggested spare parts include: .

Wheel Component parts: Damper
Shaft* Motor
Bearings*® Coupling*
Shaft Seal® Sheaves®

V-Balts*
* Arrangements 1/8 only. .

Page & e e em e e e mmem



SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE

-

@

Parts List
. Inlet Plate Assembly
. Wheel #
. Housing #
. Pedestal Assembly
. Motor
. Shatt

AP WA

. Bearings

# Order for parts must specify rotation.

When ordering replacement parts supply nyb shop
number from nameplate and completa description
of parts required. )

—-

G

Form 291 JPR 2M ABP
Printed In US.A.



USING PERFORMANCE CURVES

-

Perfaormance is shown according to outlet sizes for quick refer- EXAMPLE :

ente to guct diameter and veloity Diako Porssoower N, 1. Tne 06 outiet s eleced or 800 CFW ot 3267
blower size and motor combinations are based on the most ef- 2. A Size 2106A will provide 820 CFM at 33.6"SP
3. 2106A raquires 6.3 BHP
4.

ficient area of operation and are indicated by the arrows. Non-
standard combinations are generally available, but are usually 21068 requires 7.2 BHP [6.3 x 1.15),
less efficient than the standard combinations. A 7Y HP motor will cover both wheel types.

SELECTION STEPS SIZING NOMENCLATURE
1. Determine the appropriate outlet size. 7-digit mode! number EXAMPLE
2. Plat the CFM and SP [Standard] and follow a projected sys- designates the whesl
tem line up to the pressure curve that meets or stightly wﬁgeltt;':a :‘;t"‘ztni’;?; 21 0i6 A 7|%
e ot i f ot MR | el |
. Determine the required for the point of operation . . . Note: the last two digits 8
sea page 4 for steel or stainless steel wheel factors. showing motor horse-  Wheel linches) Wheel typs nower
4. Read to the right to select motor horsapower. ?owe; are not req-.;irecli diameter A= aluminum
Note: The horsepower coverage of a given motor will increase or Arrangemen S=stesll  stesl
15% when a 1.15 service factor mator is utllized. Pressure Blowers trmim
. 0 ; Performaréce shownlis for . ft
A Pressure Blowers with outlet duc '
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@Gouws PUMPS, INC.

SENECA FALLS NEW YORK 13148

@GEL

AQOULDS PUMPS COMPANY

Mamtenance Instructions

Model NPE/
NPE-F

DESCRIPTION & SPECIFICATIONS:
The Models NPE (close-coupled) and NPE-F (frame-mounted)
are end suction, single stage centrifugal pumps for general liquid
transfer service, booster applications, ete. Liguid-end construction
is all AISI Type 304 stainless steel, stamped and welded, Impellers
are fully enclosed, non-trimable to intermediate diameters.
Casings are fitted with a diffuser for efficiency and for negligible
radial shaft loading.

Close-coupled units have NEMA 48 or 56 motors with C-face
mounting and threaded shaft extension, Frame-mounted units can
be coupled 1o motors through a spacer coupling, or belt driven,

N

* 1.1 Inspect unit for damage. Report any damage to carrier/dealer
immediately.
1.2. Blectrical supply must be a separate branch circuit with fuses
or ¢ircuit breakers, wire sizes, etc., per National and Local
electrical codes. Install an all-leg disconnect switch near pump.

CAUTION
Always disconnect electrical power when handling pump
or controls.

1.3. Motors must be wired for proper voltage. Motor wiring
diagram is on motor nameplate. Wire size must limijt maximum
voltage drop to 10% of nameplate voitage at motor terminals, or
motor life and pump performance will be lowered.

1.4, Always use horsepower-rated swilches, contactor and starters,

1.5. Motor Protection
1.5.1. Single-phase: Thermal protection for single-phase units
is somuetires built in (check nameplate). If no built-in
protection is provided, use a contactor with a proper overload.
Fusing is permissible.
1.5.2. Three-phase: Provide three-Jeg protection with properly
sized magnetic starter and thermal overloads.

1.6. Maximum Operating Limits: ao -

Liquid Temperature: 212 F (100 C) with st&ndarﬂ seal.

250 F {120 C) with optional high temp seal,
{ = -3 Pressure; , 75 PSE,
e Starts Per Hour: 20, evenly distributad.
1.7. Regular inspection and maintenance will increase service life.
Base schedule on operating time. Refer to Section 8.
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2.1, General

2.1.1. Locate pump as near liquid sousce as possible (below
Ievel of liquid for autornatic operation).

2.1.2, Protect from freezing or flooding.
2.1.3. Allow adequate space for servicing and ventjlation.

2.1.4. All piping must be supported mdependent]y of the
pump. and must “line-up” naturatly.

CAUTION

Never draw piping into place by forcing the pump suction and
discharge connections.

2.1.5. Avoid Unnecessary fittings. Select sizes to keep friction
losses to a minimum,

2.2, Close-Coupled Units:

2.2.1, Units may beinstalted horizontally, inclined or vestically.
CAUTION

Do not install with motor below pump. Any leakage or
condensation will affect the motor.

2.2.2. Foundation must be flat and substantial to eliminate
strain when tightening bolts. Use rubber mounts to minimize
noise and vibration.

2.2.3. Tighten motor hold-dewn bolts before connecting
piping 10 pump.

2.3. Frame-Mounted Units:
. 2.3.1, Bedplate must be grouted to a foundation with solid

footing. Refer to Fig.1.
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2.3.2. Place unit in position on wedges located at four points
(two below approximate center of driver and two below
approximate center of pump). Adjust wedges to leve] unit.
Level or plumb suction and discharge flanges.

3.3. 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.

2.3.4. Tighten foundation bolts finger tight and build dam
around foundation. Pour grout under bedplate making sure the
areas under pump and motor feet are filled solid. Allow grout
to harden 48 hours before fully tightening foundation bolts.

23.5. Tighten pump and motor hold-down bolts before
connecting the piping to pump.

3.1, Low static suction 1ift and shor, direct, suction piping is
desired. For suction lift over 10 feet and liquid temperatures over
120 F, consult pump performance curve for Net Positive Suction
Head Required.

3.2. Suction pipe must be at least as large as the suction connection
of the pump. Smaller size will degrade performance.

33. If larger pipe is required, an eccentric pipe reducer (with
straight side up) must be installed at the pump.

34, Installation with pump below source of supply:

3.4.1. Install full flow isolation valve in piping for inspection
and maintenance,

CAUTION
Do pot use suction isolation valve to throttle pump,

35 stallation with pump above source of supply:

2.5,1. Avoid air pockets. No part of piping should be higher
than purnp suction connection. Slope piping upward from
liquid source.

3.5.2. All joints must be airtight.

3.5.3. Foot valve to be used only if necessary for priming, or
to hold prime on intermittent service.

3.5.4. Suctton strainer open area must be at least triple the pipe
area,

3.6, Size of inlet from liquid source, and minimum submergence
over inllet, must be sufficient to prevent air entering pump through
vortexing. See Figs. 2-5

3.7. Use 34 wraps of Teflon tape to seal threaded connections.

Figure2
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4.1. Arrangement must include a check valve located between a
gate valve and the pump. The gate valve is for reguiation of
capacity, or for inspection of the pump or check vaive.

4.2, If an increaser is required, place between check valve

and pump, o

4.3. Use 3-4 wraps of Teflon tape to seal threaded connections.

5. Motor-To-Pump Shaft Alignment:

5.1. Close-Coupled Units:
5.1.1. No field alignment necessary.
5.2. Frame-Mounted Units:

5.2.1. Even though the pump-motor unit may have a factory
alignment, this could be disturbed in transit and must be
checked prior to running. See Fig, 6.

Paralle

=

Angular

Figure 6
5.2.2. Tighten all hold-down bolts before checking
. the alignment, :
5.2.3. If re-alignment is necessary, always move the motor.
Shim as required, . v
5.2.4. Paralle] misalignment - shafts with axis parallel but not (
concentric. Place dial indicator on one hub and rotate this hub
360 degrees while taking readings on the outside diameter of
the other hub. Parallel alipnment accurs when Total Indicator
Reading is .005", or less. :
5.2.5, Angular misalignment - shafts with axis concentric but
not parallel. Place dial indicator on one hub and rotate this hub
360 degrees while taking readings on the face of the other hub.
Anguiar alignment is achieved when Total Indicator Reading
is .005", or less,
5.2.6. Final alignment is achieved when paralle] and angular
requirements are satisfied with motor hold-down bolts tight.
CAUTION '
Always recheck both alignments after making any adjustment.

6.1. Correct rotation is right-hand (clockwise when viewed from
the motor end). Switch power on and off quickly. Observe shaft
rotation. To change rotation:

6.1.1. Single-phase motor: Non-reversible,

6.1.2. Three-phase motor: Interchange any two power supply
leads. -

7. Operation:

7.1, Before starting, pump must be primed (free of air and suction .~
pipe full of liquid) and discharge valve partially open. ' o
o CAUTION
Pumped liquid provides lubrication. ¥f pump is run dry,
rotating parts will seize and mechanical seal will be damaged.
Do not operate at or near zero flow. Energy imparted to the
liquid is converted into heat. Liquid may flash to vapor.
Rotating parts require liquid to prevent scoring or seizing.



7.2. Make complete check after unit is run under operating 10.3. Reassembly is the reverse of disassembly.
conditions and temperature has stabilized. Check for expansion 10.4. Observe the following when reassembling the be aring frame:

of piping, On frame-mounted units coupling alignment may have . .
changed due to the temperature differential between pump and 10.4.1. Replace lip seals if wom or damaged.
~, Mmotor. Recheck alignment. 10.4.2. Replace ball bearings if loose, rough or noisy

_ when rotated.
o’ [FETE U 0. Check shaft for runowt, Maximumn permissible is

8.1. Close-Coupled Unit. Ball bearings are located jn and are part of 002" T.IR. i ) o
the motor. They are permanently lubricated. No greasing required.  10.5. Observe the following when reassembling the liquid-end:

e

.

8.2. Frame-Mounted Units;

8.2.1. Bearing frame should be regreased every 2,000 hours or

3 month interval, whichever occurs first, Use a #2 sodium or
lithinm based grease, Fill until grease comes out of relief
fittings, or lip seals, then wipe off excess,

8.2.2. Fotlow motor and conpling manufacturers’ lubrication
instructions.

8.2.3. Alignment must be rechecked after any maintenance
work involving any disturbance of the unit.

Complete disassembly of the unit will be described. Proceed only
as far as required to perform the maintenance work needed.
9.1. Turn off power.
9.2. Drain system, Flush if necessary.
9.3. Close-Coupled Units: Remave motor hold-down bolts.
Frame-Mounted Units: Remove coupling, spacer, coupling gnard
and frame hold-down bolts,
9.4. Disassembly of Liquid End:
9.4.1. Remove casing bolts (370},
9.4.2. Remove back pull-out assembly from casing (100).
9.4.3. Remove impeller locknut (304).
: CAUTION
Do not insert screwdriver between impeller vanes to prevent
rotation of close-coupled umits. Remove €ap at opposite end

of motor. A screwdriver slot or a pair of flats will be exposed,
Using them will prevent impeller damage.
9.4.4. Remove impeller (101) by turning counter-clockwise
when looking at the front of the pump. Protect hand with rag
or glove,

CAUTICN .

Failure to remove the impeller in a counter-clockwise direction

may damage threading on the impeller, shaft or both,

9.4.5. With two pry bars 180 degrees apart and inserted
between the seal housing (184) and the motor adapter (108),
carefully separate the two parts. The mechanical seal rotary
unit (383} should come off the shaft with the seal housing.

9.4.6. Push out the mechanical seal stationary seat from the
motor side of the seal housing,

9.5, Disassembly of Bearing Frame:
9.5.1. Remove bearing cover (109).
9.5.2. Remove shaft assembly from frame (228),

9.5.3. Remove lip seals (138 & 139) from bearing frame and
bearing cover if worn and are being replaced.

<y 985, Use bearing puller or arbor press to remove ball bearings
{: (2&168)

10.1. Al paris should be cleaned before assembly.

10.2. Refer to parts list to identify required replacement items.
Specify pump index or catalog number when ordering parts.

10.5.1, All mechanical seal components must be in good
condition or leakage may result. Replacement of complete
seal assembly, whenever seal has been removed, is good
standard practice.

Tt is permissible to vse a light Iubricant, such as glycerin, to
facilitate assembly. Do not contaminate the mechanical seal
faces with lubricant,

10.5.2. Inspect casing O-ring (513) and replace if darnaged.
This O-ring may be lubricated with petroleum jelly to ease
assembly.

10.5.3. Inspect guidevane O-ring (349) and replace if womn.

CAUTION
Do not lubricate guidevane O-ring (349). Insure it is not
pinched by the impeller on reassembly.

10.6. Check reassembled unit for binding. Correct as required,
10.7. Tighten casing bolis in a star pattern to prevent O-ring binding,

MOTOR NOT RUNNING
(See causes 1 thru 6)
LITTLE OR NO LIQUID DELIVERED:
(See causes 7 thru 17)
POWER CONSUMPTION TOO HIGH:
(See causes 4, 17, 18, 19, 22)
EXCESSIVE NOISE AND VIBRATION:
(See causes 4, 6, 9, 13, 15, 16,18, 20, 21, 22)
PROBABLE CAUSE:
. Tripped thermal protector
. Open circuit breaker
Blown fuse
- Rotating parts binding
. Motor wired improperly
. Defective motor
. Not primed
. Discharge plugged or valve closed
. Incorrect rotation
10. Foot valve too small, suction not submerged, inlet screen
plugged. -
11. Low voltage
12. Phase loss (3-phase only)
13. Air or gasses in liquid
14. System head too high
"15, NPSHA too low:
* Suction 1ift too high or suction losses excessive. Check
with vacuum gauge,
16. Impeller worn or plugged
17. Incorrect impeller diameter
18. Head too low causing excessive flow rate
19. Viscosity or specific gravity too high
20. Wom bearings
21. Pump or piping loose

\OM*-JQ\LH-I&EAN-—-

22, Pump and motor misaligned



100 101 347 370 513 184 108 383 Liquld End Components

123 llam No.{ Desceiption Malailals

100 Casfng . - )
101 Impalier “ .

184 | Seal Hausing : Stamlse!sg%‘teal
a04 . | Impallar Locknut
347 | Guidevans .
348 | 0-Ring, Guidavana : Buna-N
370 | Socke! Hd. Screws, Casing AlS1 3048 5,
383 | Mschanical Seal ** see chart
408 | Drain & Vant Pivg, Casing AlSt 304 5.8,
4128 | O-Rhg, Draln & Vant Plug Buna-N
513 | O-Ring, Casing Buna-N

Power End Componants
108 | Adapter AlSI 304 5.5,
109 | Bearing Cover Cast lron
12 Ball Bearing {Outboard) Stee|
122 | Shatt AiS13038.8,
138 Lip Seal (Inboard) : Buna/Stesl
139 Lip Seal {Outhoard) Buna/Steel
168 | Ball Bezring [Inboard) Steal
228 | Bearing Frame R Cast Iron
361§ Snap Alng Stasl
370C | ..Hex. Hd: Cap Screw, Brg. Cvr, Plated Stgel
371~} Hex Hd. Cap Screw, Adaptar Plated Steel
e **Mechanical Seals-llam 383
ParlNo,| Sarvice | Rotary Stationary | Elastomar | Metal Paris [Crane Type

10K46 | Standard Caramic Buna

10K18 |, Dptior- Ni-Resist | EPR

10k24 | chamat | Geramic 18855 | 21 (

Quty Viton
10K85 mg ]%Er-:p_ Tungsten
10K29 |goomiot | Siflcon Carbon | Buna

NPE-F

LIMITED WARRANTY
This warranty applies to all pumps aad related accessories manafaonyred andfor sepplied by Goulds Pumps, Ine, ~ Water Systems Divialdn,

Any part or parts found lo be defective within the warTanty period shall be replaced at no charge to the buyer or any subsequent owner during the warranty period, The warranty period
shall exist for twelve (12) months from date of Installation, or eightecn {1B) months from dste of manufachae, whichever &xpires ﬁm.

A consumer who believes thar 8 wamanty claim exisis must contact the authorized daalet from whom the equipment was originafly purchased and firmish complete detalis regarding
theclaim, The dealer i5 authortzed to adjust any warranty clsim ufilizing Goulds Customer Relations Depanment and jts diswributor organization.

This warranty excludss: {a) Labar, transpocation and rafated costs incarred by the consumer to make the llegedly defectiva equipment available to the dealer for Inspection.

(b) Re-Instaliation coats of vepaired equipment. c) Re-installation costs of replacemant equipment. (d) Gonsequential demages of any kind. (¢) Reimbunement for loss caused

by interruption of servics,

-

[@ GOULDS PUMPS, INC, @ G&L

NEW YORK 40 AGOLLDS PUMPS COMPANY Form No. NPE-2/92
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Performance Gurves ~ 60 Hz, 3500 RPM
Curvas de Funciopamiento - 60 Hz, 3500 BPM

Model NPE { 18T Sire {famaifo) 1 x 1%-6 Impeller Selections for ODP & TEFC Molors | .
- APM 3500 Curve (Curval GNO231R01 Sefecciones del impulsor para
METAOS  PIES , : ' : Molores 0OP & TEFC
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NPSH FE '--’? ke O o, bey
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Mpdel NPE / 15T Size (Tamaiio) 1 x 1%-6 | Impeller Selections {or Exp. Proaf Motors
METERS  FEET APM 3500 Curve {Curva) CNO231R0Y Selecciones del Impulsor para Moleres Exp, Proaf
METROS  PIES)
tHr 1 NOTE: Not cecommended o operalton beyond printed H-0 cure.
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Ordering | Slandard
Eode, | HP Rating, | imp.
Cidiga |Estdndar AP| Dia.
de Pedide| Polencia
E % 47
D Y 4%
c 1 5%
B 1% 5%
A 2 6%
NOTE: Althoughnot
recommended, the pump
may pass a Yis" sphare.
NOTA: 8i bien no sg
recomisnda, 1a bomba puede
pasar una eslera de Yis".
Ordering | Standard
Gode, | HP Hating, | Imp.
Cidigo |Estdndar HP| Dia.
de Peditlo} Patencia
LA
F % ispec.
£ £ e
D 1 4%
H 1t 58
8 2 5%
A 3 6%
MNOTE: Although not
recommended, the pomp
- may pass a Yis" sphere.
NOTA: Si biga no g8
recomiends, fa bomba pueds
pasar una esfora de Vis".
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Performance Curves - 60 Hz, 3500 RPM
Curvas de Funcignamiento - 50 Hz, 3500 RPM

: Model NPE / 25T Skze (Tamafio) 1% x 114-6 impeller Sefections for QOP & TEFC Motors, Ordering { Standard
A RPM 3500 Curve (Curvs) CNO235R02 Sefeccionss gel imputsor pasa Code, | HP Rallng, | Imp.
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S
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Model RPE / 28T Size (Tamafia) 1% x 1%-8 | Impeller Sefections for Exp. Pronf Motors Ordering | Standard
RPM 3300 Curve {Curva) CNO235RD1 Selscciones def Impuisor para Motores Exp, Froof Gode, [ HP Rating, { Imp.
i"«?m‘%ss Eg Cddigo |kstdndar HP| Dia,
Tl ¥ de Pediviel Polencla
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printed H-0 curve, .
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Perfarmance Curves - 60 Hz, 3500 RPM

Gurvas de Funcighamiento - 60 Hz, 3500 AP

Modei NPE / 35T Size (Tamaiioj 12 x 2-8 impalter Selections for OPP & TEFC Motors |
VEIES  FeET RPM 3500 Gurve {Curva) No. CNO239R02 Sefeccignes del impulsor para Motores
METRQS | PIES RARAEEENARSRRTEEE - E g e lﬁ:’:ﬁdtﬁ:m&dmo ion beyond
HiluHe Fiis :
kil o anamkinddl ¥ - : printed H-Q curve, .
20 HH [ AaTA: NMIZ' mni}efngapm fncionamiento supsrior af
FERARL AR e A oo on i e ind
= oF i P = Bt F mu o AL ARRS
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CAPACITY (CAPACIDAD)Q
Mode) HPE / 35T Size {Tamafio)1's x 2-6 }impeller Sefections for Exp. Proof Motors
VETERS  FEET AP 3500 Curve (Curva) CHO239RMM Sefecciones del impulsor para Motores Exp. Proof
METROS  PIES
ROTE: Not recommended for opefaiion beyond
inted H-0 curve,
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Ordering | Standard
Cade, | HP Ratiny, | Tmp.
Cddigo |Fstdndar HP| Dia.
da Pedido| Polfencia
€ i 3w
0 1% 4
C 2 4%
B 3 4%
A 3 4%
H 5 5
G 5 5%
NOTE: Although not
racommendged, the pump
may pass a W' sphere.
NOTA: Si bien o s
fecomiends, fa bomba pugds
pasarund eslera de Ha",
Ordering | Standard
Code, | KP Ratlng, | Imp.
Cfidlge |Estandar HP) Ola.
de Pedidet Potencia
E 1% kY
0 2 4V
B 3 |4l
NOTE: Although not
recommended, the pump
may pass a 'Wa" sphare.
NOTA: Stbienno se
recomiznds, la bombz pueds
pasar ung gsfera o %4"
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NOTE:

For units bullt before September, 1987

The following upgrades are Interchangeable.

(1) ltam 349 Guidevane O-Ring was upgraded from O-Ring to Square seal ring.
" (2) Purap Components have been upgraded from 30458 TQ 316LSS

(3) Mechanical Seal upgrades as noted on page 1

(4) Pump Mounting location for motor adapter with foot to pump support
are interchangeahie.

o5y



NPE/NPE-F NUMBERING SYSTEM : : :
1ST2C1A4F '
_ [ [ [T 5= seaventrusn oerion .

MECHANICAL SEAL and 0-Ring
4 = Pre-Engineered Standard
For Optional Mechanical Seal modify catalog order no, with Seal code listed balow,

John Crane Type 21 Mochanical Seal (55~ seal)
I .
g:: e Rolary Statlonary Elastomers r;::;' Part o g_a;::g
| Coramic BUNA 10K46 BUNA
: Carbon Sil-Carbide EPR 10K18* EPR
3 Ceramjc Viten 10Kk24
3 N Viton 3ESS 10KE5 Viton
5 . SikCarbide | EPR 10K81 EPR
g ] SiCartide Viton T0Kk2™ Viton

Impetlar Option Code... No Adder Required '
For Optlonal impeller Diameters modity catalog order no. with Impeller code fisted balgw,
Sefect Optional impeller Diameter from Pump Perdformance Curve.

P izg
"'g;‘;';‘" TXWes T x s Tixdi Note: Not recommendsd for aperation bayond printed
__Diameier | Tiametar Diameter H-G curve,
g 41 55'%' 55”‘ For critlcal application conditions consult tactory.
o) .
A 4% 6% 4¥, Note: Not all combinations of mofor, imgeller and seal
B 5% 5% 4% ogiluns are available for every pump modal. Pleage
¢ 5% 4% 4%, cneck with G&L on non-cataloged numbers,
i) 4 4% 4 bote: * Replaces obsolate 10KS6
4% 4% M ** Replacas obsolsta T0K20
F 4% 3% e
—~———————— DRIVER —
1=1PH, 0DP 4=1PH, TEFG T=3PH XP
2=3 PH, 0DP §=3PH, TEFC 8=5875V XP
3=575V,0DP 6=575V, TEFC 0=1PH, XP
Ty | e F= 10 HP J=5HP '
= = = For frame mounted
D=¥%HP G=2HP i
{\ E=1HP H=3Hp verslon, substilute the

tetters ‘"FRM* in these
DRIVER: HERTZ/POLE/RPM positions,

1 =80 HZ, 2 pole, 3500 RPM

2= 80 HZ, 4 pols, 1750 RPM

3 = B0 HZ, 6 pols, 1150 RPM

4 = 50 HZ, 2 pols, 2900 RPM

5 = 50 HZ, 4 pole, 1450 RPM

MATERIAL -

5T = Stainless steal

PUMP SIZE
T=1x1%-8 2=1x1%-6  3=1%x2-6




NPE STANDARD REPAIR PARTS LIST : :

Y Hem ) Materials of 18T 28T 35T
No. Description Construction 1314 W% 122 ary. .L"x
100 Casing 1L81 1L82 1163 1 .o
101 Impalier Ses Impeller chart on page 4 i
108A Motor adapter wilh loot AlSI 316L S5 1180
1088 Motor adapter less foof iL87 4
108C Motor adaptar with foot & Flush 10334 :
108D Motor adapter less foot with Flush 113435
123 __Deflector_ BUNA-N ‘ 5K7 1
1B4A Seal housing std 1 1L79
1848 Geal housing with seat flush AISI 316L SS 11233 1
240 Motor support 300 S8 41320 1
Rubbar channst Rubber oK188 1
304 Impeller iocknut AlS) 316 S8 13K206 1
347 Guidevang AISI 3181 §S aL23 aL24 | aLos 1
to) dard BK269 SK270
249 Seal-Ring, guidavane £PR 5K273 EK274 1
BUNA 6K271 Bi272
aro Sockat head screw, casing AlS1410S5S 13185 8
371 __ Bolts, motor Steslfplated 13K252 4
983 Machanica] geal Sea Mechanical sea) chart page 1 3
408 Draln and vent plug, casing AIS! 31658 6L 2
Viton, standard 5L89
412B O-Ring, draln plugs EFR 5L.80 2
BUNA 5L62
Viton, standard K206
513 Q-Aing, casing EPR 56K193 1
BUNA EK4

NOTE:
OPTIONAL SEAL FLUSH COMPONENTS




NOTE: _ '
Close coupled units supplied with ¥4 HP 1750 RPM, % - 3 HP Explosion Proof
or & HP motors, utifize motor adapter lass foot and a footed motor.

i’h\ -~

=¥ - ’

§.2 wNOTE: .
" Frame mounted units (NPE-F) utilize the XS Power frame and motor adapter less foot,

For rapair parts for the powar frame refar to the XS-Power frame repair parts page
in tha parts section of your catafog. To arder the power frame complete order item 14L61,




NPE STANDARD IMPELLERS : , :

. er Pump Size
o 1x1va-6 Vix1e -8 Vex2-6

- Diamelst PART # Dlametsr PART # Dlameter PART #
2] £ =K bi¥e 2L.700 5% 21,702
H ¥ 21629 b 2L701
A 6% 2147 ¥ 2148 4¥ 21.49
B % 2144 St 2154 4% 2158
C ¥ 2L46 474 2153 4% 2157
D 4% 2042 4% 2152 4Vis 2158
E 45 245 4¥ 2151 3% 2.55
F 4V 2159 ki) Z2L50 P o B B Sl o

3 NPE STANDARD IMPELLERS BY MOTOR SIZE AT 3500 RPM :

For ODP/TEFC units buiit after Seplember 1, 1997

it

up ~ RP 157 257 38T
CODE OBDPTEFC
Repair # 2L45
¥% C Dia. A
Imp. Coda E
Repair # 242
% ¥} Dia. A%
tmp. Code D
Rapair # 2146
{ E Dla. ¥
imp. Code C
Repair # 2L44
1% F Dla. W
{mp. Cods B
Repalr # 2147
2 G Dia, 64
n Imp. Gode A
Repair # 2L47
3 H Dia. 6%
Imp. Gode A
Repair # \ E
5 J Dia,
Jmp. Coda oK

For current Explosion Proof and all units built before September 1, 1997

- “HE 18T - 251 38T
CODE QOCP TEFC/EXP oop TEFC/EXP TEFC/ERD
Repalr § 2145 2159 B ) e
% ¢ Dia, u Vi S A
ip. Code E F s 3
Repair # 2042 A48 2L50
% o Dla. 4% 4V F4 F
Imp. Gode D E F
Repair # 2048 2t42 2151
1 E Dia. 5% 4% 4
Imp. Code 4 D E :
Rapalr # 2L44 2148 2152 P 2L56 2155
1% F Dia. % 5% 45 4% 4¥n I
Imp. Code 8 c 0 E D E
Rapair # 2L47 2044 2153 2162 2157 2L56
2 G Dia. 64 3] 4% &% L3 4V
tmp. Code A ] [ D G D
Repair # 247 2147 2048 7154 2143 2158
3 H Dia. 8% % 5% §¥ie Wi 4%
| Imp. Gode A A A A B
Rapair # 2L700 21762
J Dha, 5% : 5%
Imp. Code <888 SEEIL X 7 G ct G

Nofe:** Max, Explosion Proof rating is 2HP,




NPE CLOSE-COUPLED MOTORS '

MODEL NPE 3508 RPM
$ingle-Phase, 60 HZ, 115/230 V**, 56J Frame
He Dpen, Drip-Prooi@® Totally Enclosad, Fan Cooled Explosion Proof
Order No. | Max, Amps | Wt. (ibs.} | Order No. | Max. Amps | Wi. (Ibs.) | Drder No. | Max. Amps| Wt. {Ibs.)
% £04853 10.0/5.0 16 04821 6.2/3.1 21 BBCO4825 | 6.2/3.1 47
% C05853 14.0/7.0 19 05821 8.8/4.4 24 BBC05825 § B.8BM4.4 41
1 06853 16.0/8.0 22 co6821 11.6/5.8 26 BBC0G825 | 11.6/5.8 49
1% CO7B58 | 21.4/107 3l Co7821 16.2/8.1 35 BBCO7825 | 16.2/8.1 56
2 08854 | 26.8/13.4 36 Coss21 | 20.8M104 39 BBGOBA25 | 20.8/10.4 60
3 ;09854 14.0 40 c0ga21 11.89 o 1 2
5 M10754 14.4 55  [athipamaiinabaedie Nl

Nul.a:" 3 and 5 HP Singje-Phase motors are 230 V only. ._
Three-Phass, £6 HZ, 208-230/460 V, 564 Frame

HP Open, Drip-Proot® Tatally Enclosed, Fan Gogted Fxplosion Proof
Order No, |Max. Amps | Wt (ibs.) | Ordar No. [ Max. Amps| Wi, (ibs.} | Order No. | Max. Amps | Wt. (ibs.

¥% C04873 2.6/1.3 19 £04876 1.9/.95 18 8BC04875 | 1.9/.95 27
¥ C05873 3.41.7 19 C05878 23115 2 BB{05875 | 2.3/1.15 3o

1 C06873 4.2/2.1 22 COG6876 3.211.6 21 BBCO68TS 3.2/1.6 a0
1% c07878 5.8/2.9 25 C07876 4.8/2.4 27 BBCO7875 | 4.8/24 37
2 G08ara 6.9/3.3 39 Gosa7e 5.4/2.7 33 BBCOBB7S | 5.4{2.7 44

3 £09a74 7.2/3.86 3 09876 7.6/3.8 37 S

5 MI0774 | 7.2/14.4 50 010876 | 6.2/12.4 48 PR

O For vartical mnuntlng order motor canopy separately - 9K272 for 4, % and
1 HP single phase or 9K273 for all other QUP motaors.

MODEL NPE 1750 RPM ___
) $Singla-Phase, B HZ, 115/230 V, 56J Frama

HP Open, Drip-Proof® Totally Enclosed, Fan Cooled Explosion Prool

Order Mo, [Max. Amps| Wt. (Ibs.) | Order No. [ Max. Amps | Wt. {lbs.) | Order No. | Max. Amps | Wt. (lbs.)
% (04811 8.6/4.3 19 04812 8.0/4.0 20 BBC04815 | 8.0/4.0 45

‘ - Three-Fhase, 60 HZ, 208-230/460 V, 56J Frama

WP Ogen, Drip-Proof® Totally Enclogsad, Fan Cooled Explosion Praot

Ordar Na. [ Max. Amps| Wi. {ibs.) | Order No. { Max. Amps| Wt (Ibs.) | Order No. | Max. Amps [ Wt, {Ibs.)
% 004831 {3.76/4.0/2.0 20 004832 | 1.7711.6/8 20 BRC04835 | 1.77/1,6/8 45

Rote: Exploston Proof Moters are cfass 1 and 2, Group D
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BULLETIN NO. E-57

SERIES 1950

INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES
Specifications - Installation and Operating Instructions

UL and CSA Listed, FM Approved For
CL.IGR.CD-CL HGR. EFG-CL. Il

SET POINT
ADJUSTMENT SCREW

' Model 19590 Switches; Operating ranges and dead bands.

i ™| Toorder Operating Approximate
. specify Range Dead Band
Modet Inches, At Min, At Max.
MNumber w.Ce. Set Point Set Polint
[ 1980-02 0.031a 0.0 0.025 0.05
1950-00 0,07t 015 0.04 0.05
M‘i‘é‘ifp?;;z?:;f;‘egir'g’;u"‘ﬁ }ggg:? g.ts to ?.g g.1g 3.13
" e FOR HATARDOUS LOCATION 4 1o 1, R .2
ELEZCTrlq?FlgAL N <w9s0-1-2F  meareing 1950-5 14 to 65 0.3 0.4
CONDUIT : iy e n 1950-10 30 t011.0 04 0.5
CONNECTION 1950-20 40 10200 04 0.6
Mode! Operating Range Approximata Dead Band
Number PSI Min, Set Point | Max. Set Point
St 1850P-2 B0 20 0.3 PSi 03 P8l
W LI M 1950P-8 1540 8.0 1.0 PSI 1.0 PSI
b 1950P-15 3.01015.0 0.9 P8I 0.9 PSI
1950P-25 4.0t 250 0.7 PSI Q0.7 PSt
1950P-50 15.0 to 50 1.0PSI 1.5 FSI

VENT DRAIN PLUG

The New Model 1950 Explosion-Proof Switch combines the
best features of the popular Dwyer Series 1900 Pressure
Switch with a compact explosion-proof housing.

The unitis UL, and CSA listed, FM approved for use in Class
|, Groups C & D, Class It, Groups E, F & G and Ciass [H
atmospheres. It is also totally rain-tight for outdoor installa-
tions. Twelve models allow set-points from .03 to 20 inches
W.C. and from .5 to 50 PSI,

Easy access to the SPDT switch for electrical hook-up is
provided by removing the top plate of the three-part alumi-
nurn housing. Adjustment to the set point of the switch can
be made without disassembly of the housing, The unitis very
compact, about half the weight and bulk of equivalent con-
ventional explosion-proof switches.

CAUTION: For use only with air or compatible gases. Uss of
the Model 1950 switch with explosive madla connected to
the Low pressure port {including differential pressure appf-
cations in such media) is not recommendad. Switch contact
arcing ¢an cause an explosion inside the switch housing
which, while contained, may render the switch inoperative. If
switch is being used to sensa a singla positive pressure rela-
live to atmosphare, run a line from the low prassure port to a
non-hazardous area fras of combustible gases. This may

Increase respanse time on -0 and -00 models.

PHYSICAL DATA
Temperature Limits: ~40° to 140°F {(-40° to 60°C), 1950P-8, 15, 25 & 50:
07 to 140°F (-17.8%t0 60°C), 1950-02: -30° 10 130°F (-34.4° 1o 54.4°C).

Rated Pressure: 1950 — 45 IN. WC., 1950P — 35 PSI, 1950P-50 only - 70 PSL.
Ma;gn;gtm surge pressure: 1950 — 10 PS1, 1950P — 50 PSI, 1950P-50 only

Pressure Connections: 178" NPT.

Electrical Rating: 15 amps, 125, 250,480 voits, 60 Hz, AL, Resistive 1/a H.P.
@ 125 volts, 14 H.R @ 250 volts, 60 Hz. AC.

Wirlng connectians: 3 screw type; common, norm. open and nesm, ¢losed.

Condult cannectlons: 2" NPT
Set point adjustment: Screw ype on top of housing. Field adjustable.

Housing: Anadized cast aluminum..
Diaphragm: Molded fluorosilcone rwbber 02 model, silfcone on nylen.

Calibratlon Spring: Stainless Steel.
Instaliation: Mount with diaphragm fn vertiea position. .
Waight: 3%4 [bs. 02 modal, 4 1bs., 7 oz

Response Time: Because of restrictive effectofflame
arrestors, switch response time may be as much as
10-15 seconds where applied pressures are near set
point,

NOTE: The last number-etier combination in the
1950 model number identifies the switch electrical
rating (number) and diaphragm material (letter), The
2F combination is standard as described in the
physical data above. In the case of special models,
a number 1 rating is the same as 2; a number 3or 4
rating is 10A 125, 250, 480 VAC - % HP 125 VAC, %
HP 250 VAC; and a number 5 or 6 rating is 1A 125
VAC. A leiter B Indicates a Buna-N diaphragm, N;
Neoprene, 3; Silicone, and V; Viton.




SERIES 1950
INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES
Installation and Operating Instructions |

RANGE ADJUSTMENT  \

SCREW 2

¥ NPT + ’
ELEC. 8
CONDUIT

CONNECTION

14 NPT HIGH c

| | PSR
PRESSURE PORT 1'%, Vs NPT LOW
PRESSURE
PORT

BULLETIN €.

Page 2

17/64” DIA MTG. HOLES (2) ., k3% 1
|

1850-02: 7-3/4" dia. X 4-11/32° depth.
- For complate dimensions request
drawing 28-700175-00 from our
Customer Sarvice Dapariment.

-]

i -3
VENT DRAIN PLUG 1;{,——]‘

1950 SWITCH QUTLINE DIMENSIONS

INSTALLATION

1

4.

CCopyright 1837 Dwyer Instrumente, Ine.

Select a location free from excess vibration and eorrosive atmospheres
where temperatures will be within the limits noted under Physical
Dats on page 1. Switch may be installed outdoors or In areas where the
hazard of explosion exists. See page 1 for spacific types of hazardous
service.

. Mount standard switches with the disphragm in a vertical plane and

with switch lettering and Dwyer nameplate in an upright position.
Scma switches are position sensitive and may not reset properly unless
they are mounted with the diaphragm vertical, Special units can be fur
nished for other than vertical mounting arrangemants if required.

. 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 twe 1/8" NPT

female 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 part marked
LOW PRESS.

B. Pressure only (sbove atmospheric) - connect tube from sourca
of pressure 1o high pressure port. The low pressure port is left
_open to atmosphere, See CAUTION on page 1.

C. Vacuum only (below atmospheric presaure) - connect tube from
source of vacuum to low pressore pert. The high pressure port
is left open to atmoaphere.

To make elactrics!l connections, remove the three hex head serews from
the cover and after loosening the fourth captive screw, swing the cover
aside. Electrical connections to the standard single pols, double throw
snap switch are provided by means of serew berminals marked “com-
mon,” “norm open,” and “porm cloged,” The normally open contacts
close and the normally closed contacts open when pressurs increases
beyond the setpoint. Switch loads for standard models should not

N,

exceed the maximum specified current rating of 15 amps resistive.
Bwitch capabilities decrease with an increase in ambient temperature,
load inductance, or cyeling rate, Whenever an application involves one or
maore of these factors, the user may find it desirsble to [imit the switched
current t6 30 amps or less in the interest of prolonging switch life.

ADJUSTMENT
To change the setpoint:

A. Remove the plastic cap and turn the alotted Adjustment Screw at
the top of the heusing clockwise to ralse the setpoint pressure and
counterclockwise to lower the setpoint. After cal{bration, replace
the plastic cap and recheck the setpoint,

The recommended procedure for calibrating or checking calibration
is to use a “T” assembly with three rubber tubing leads, ull as ehort
a8 possible and the entire assembly offering minimum flow restric:
tion. Run one lead. to the pressure switch, another to a manometer .
of known accuracy and appropriate renge, and apply preasure
through the third tube. Make final approach to the setpoint very
slowly. Note that manometer and pressure switch will have differ.
ent response limes due to different internal volumes, !eng?hs of
tubing, fluid dratnage, ete. Be certain the switch is checked in the
position it will assume in vse, .¢. with diaphragm in a vertical plane
and switeh lettering and Dwyer nameplate in an upright position.

C. For highly critical applications check the setpoint adjustment and if
necessary, reset it as noted in step A,

MAINTENANCE

The moving parts of these switehes need no maintenance or lubrication.
The only adjustment is that of the setpoiat, Care should be taken to keep
the switch reasonably clean. Perfodically the vent drain plug should be
votated then returned to its original pesition, This will dislodge deposits
which could acewmulate in applications where there is excessive condensa-
tion within the switch,

B

Printed InU.SA. 447
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WARRICK
CONTROLS

FORM 237

INSTALLATION OF WARRICK

SERIES M MECHANICAL TILT FLOAT SWITCH

22V8 In

=

A

[\

338in

_._..-J--—

Specifications
: .
OQuter Sheli; impact and Corrosion Reslstant ABS
Cord: 16 Gauge, 2 or 3 Conductor - Neaprena Jacketed
Contact Rating: 13 AMP @ 1207240 VAC, 1/2h.p.

Temperature Rating: +32 to +140 deg. Fahrenheit

Overall Weight: 1.8 bs {Not Including Weight)

Tether Method: Tie - Wrap - Nylon, Weight - Cast lron, 1.25 |bs.
Approvals: UL Component Recognized, CSA Centlffed :

Contact Design: $PST, Normally Gpen or Normally Closed or SPDT, Farm - C

4558 in CONTACT CONFIGURATION

Black White Black Red Black

White

S.PO.T.

L

White

Installation

ether Point

* Tether Tie-Wrap

587891011 12
Tether Langth, tnches.

i
g " Tether Data Far Narrew Angle Float
g
%

Notes:

3 4 587 89 10

Tather Langth, inches

tathy I !
Tather Polnt the fether point s 3 inches

Tether-Weight

the tether polnt [e 3 inches,
Ordering Information

Tie-Wrap, Part No. 7762380
Waeight, Part No, 7762381

1. To Pravent Motor Burmout - in a pumpdown applica-  Mechanical Tilt float Switch

tion make sure the tum-off level Is at least 2 inches
above the Intake of the submersible pump.

2. Securing Tether Poinls - Make sure levels are correct
and that floats are frea from any obstructions before

securing tether points,

3. When using Tether Weight - Place the tension-band

over tha cord prior te installation,

Serles M - X)X - xﬁ
Lenglhi 20 - 20 Feet, 40 — 40 Fest
Code:

Determina Tethar Poind using Ghart as a Refsrance

Attach cord, using a lie-wrap, lo a stallonary structura.
This Is known as the tether point, it will determine the
pumping range. Tha farther the flost s placed fram the
telher point, the greater the pumping range. Tha
rrinimum distance thal the float should be placed from

Placa tension-brand over the cord before installation.
Piace the weight at the desired posiiion and secure
wilh the tepslon-band. This poaition will determine the
pumping range. Tha farther the float s placed from
(he tether point; the greater the pumping range. The
minimum distance that the ficat should be placed from

Tether Method (Order as a separate Hem})

BLU - 13 Amp, SPST ~ Narmally Open, Narrow Angle
YEL - 13 Amp, SPST ~ Normally Closed, Narrow Angle
RED - 13 Amp, SPST — Nommaily Open, Wide Angle

WHI - 13 Amp, SPST ~ Normally Closed, Wide Angle

GRE - 13 Amp, SPOT ~ Form C, Wide Angle

WARRICK CONTROLS - - 4237 Normandy Ct, Royal Qak, Michigan 48073

Phone: 248-549-4900 Fax: 248-549-4904







BILL OF MATERIALS

customer name : D & S PUMP & SUPPLY PO # : 070818
job : LAC4(F)-X 230/1 , BOM # : B5539DS
Serial # : 25004 @ DWG # : 5539DS
item : description . gty
1 N4X F/G ENCLOSURE, HOFFMAN, A-24H2008GQRLD 1
2 ALUMINUM BACKPLATE 17"X21", ROBROY, BP2420AL 1
3 CIRCUIT BREAKER, SQUARE D, QOU215 4
4  CIRCUIT BREAKER, SQUARE D, QOU110 1
5 120V CONTACTOR, AEG, LS17-A0 4
6 LOGIC CONTROL, SIEMENS, 6ED1052-1FBOO-OBA5 1
7  EXPANSION CONTROL, SIEMENS, 6ED1055-1FBOO-OBAO 1
8 3 POSITION HOA SWITCH BODY, IDEC, ASW300-1 4
9 2 POSITION SWITCH BODY, IDEC, ASW200 4
10 BLACK SWITCH LEVER, IDEC, ASWHHL-B 8
11  BLUEB INSERT FOR SWITCH LEVER, IDEC, TWHC1-S 4
12 RED INSERT FOR SWITCH LEVER, IDEC, TWHC1-R a
13 NORMALLY OPEN SWITCH CONTACT BLOCK, IDEC, HW-CL10 ' 16
14 LIGHT BODY, IDEC, APW-199 8
15 AMBER DOME LENS, IDEC, APW2L-A 4
16 RED DOME LENS, IDEC, APW2L-R a
17 120V NEON LAMP, NEO B2A 8
18  CYCLE COUNTER, ENM, E2B62D-R 4
19 120V RELAY W/LED, SKY, SKNPL-2C-120VAC 5
20 RELAY SOCKET, CUSTOM, GT08-PC 5
21 110V RELAY, SYRELEC, NNR-110A 4
22 TIME DELAY, SSAC, TS1423 4
23 TERMINAL STRIP, MARCO, 3300-06-CB-WCS 1
24  TERMINAL STRIP, MARCO, 3300-12-CB-WCS 1
25  TERMINAL BLOCK, KULKA, 985GP12 3
26  TERMINAL BLOCK, KULKA, 0987-RZ-TC-12 8



27
28
29
E1Y

1

SHIP WITH ITEMS

ELECTRODE, WARRICK, 3W2

ALARM LIGHT, AC/DC, A-TLMBR-EF,40Al5

6" GRAY 120V ALARM BELL, WHEELQOCK, WH-101630

WP BACKBOX FOR BELL AND HORN, WHEELOCK, WH-102411
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APPENDIX B

RECOVERY WELL
SUBMERSIBLE PUMP SPECIFICATIONS

Conrab GeoscieENce CORP.
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ModeI 10SB @GOUI.DS PUMPS
METERS | FEET .. , .
1751 EaaN RECOMMENDED RANGE RPM 3500
K731 a 3~ 16 GPM 60 Hz
1sob SO0 O A=t
) [;]&
- 1)
b 125 400 N =
y 5 o T
z T oo s
] I"'-n-g# -
g 75 o o f
2 200 ( 1 -
g 50f ~ SNmaw
R ogsp 100 . 3
! é *
0 )
0 2 4 6 8 10 12 ¥4 {6 18GPM
L 1 1 ] [] ] i
0 1 2 3 mifhr
CAPACITY
SELECTION CHART
Horsepowar Range %2 - 1'%, Recommended Ranqz 3 - 16 GPM, 60 Hz, 3500 RPM
Amp (e ps: “TDepth to Water o Faet/Ratings in GPM (Gallons per Minute)
Mude! 7% Ta0 [ 60 50 J1001120] 145|164 | 80] 200{220]240 [260[280 [300] 340| 3501 420/ 4601500} 340
0 16018 3a3{128li13]0.0 {64 B N
o1 hs.p[ta0)13.8[125)10.8] 83 4.4

1 [ 30 JI5.7046[13.5]123[10.5] 7.8 [ 4.0

105805 | % e e sl13.4]12.0]10.8] 7.5 [ 3.0
56 [12.0]11.51 9.8 {72

feo[113[20]64
Shut-off PS| %9 |81 § 72|63 155145 |37 )29[20] 1)

0 16001521148 13.4[12.511.81103] 9.6 [ 7.0 | 40
20 15.8/13.0014.0 13.ul12._1 11.210.2/ 858 | 6.0
2 |30 1570481391128 120011 B[ 9.8 1 8.2 |55
105807 1% (-t f1a 3|13 81271110 [10.8] 9.4 | 8.1 ] 52
S0 [153N4.4188H26]11.6(105] 9.8 [7.9] 4.8
50 ha3fa412511.57103]9.0 | 7.0 |44
ut-off PS) 010 (113104} g8 (87 (78 169 |67 | 52 351361171 9
0 15.8]15.2|14.5]13.7]12,8[12.0{11.0]10.0] 8.7
20 1S 71a01ap (135211708l a8 B.1 ] 65
sasp0 | 1 132 16.0015.6014,8[14.2113 8112.5111.610.4]94 | 78155 | 3.0
40 eonsshasiat1322¥11.5110.3] 81 74 [50]3.0
50 1e3l1s6n3shzoiizsfii Blica[s9]7.043
60 115852185037 128120110100 8.6 [ 67140
Stut-aif 1581150 141132 (124115 {06} 96t 1 89 | 61172 {63 |53 146 137 | 20 DISCHARGE 1'4° NPT
0 15.7]153)14.8]14.413.32.2[109 93 (70 {30] 3 HA
20 T60115.6/15.a14.2[143013.7[13.2111. 9106} 901 65 .
sose18 14130 158)15.5095214.6]142]13.503,1h2.6111.3( 9.7 | 1.6] 4.0
“ran 1580155 [15.114.6114.2]13.5(12.0/125]11.8{10.3[ 8.8 | 6.0
50 FE7[15APsb1a5 1a00134112.812.311.7n1.0{ 94 [ 7.4 34

| & 157)1s3 142 k13813312822 11.6p0 8 10.1[ 8] 5.6 e
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3 with able
) welght §s) 7K el
Onder h Stagas *

Nutmber AP | Phase 98 T—WED | Wetor | LOAG | WE | Metar | _Tow T
105805412,22,10.21 Y 1 7 ni 9.5 212 4 19 23 .
0550741222 % ] 10 139 10.7 LY 6 1] 27
105810412.22 1 1 12 15,1 1.8 269 [ 24 30 —» € 3,75
105815412 1'A 1 17 18.6 136 0.2 ] 2% 37 MOYO
J03RIS422 1% 1 17 188 15,1 R [} 3 % R
V03813433, 32 1% 3 17 186_| 18 | 504 9 24 3 ¥
® WE, = water end pr pump without moter,

@ LOA = kngth of yssembly ~ cimplete pump — water end

Jand motor



APPENDIX C

GROUNDWATER EXTRACTION &
TREATMENT SYSTEM PHOTOGRAPHS

" Conrap GEOSCIENCE CORP.




View inside groundwater remediation trailer. 5/10/07.



RECOVERY S} 5
WELL - ' _ T BLOWER
PUMP L L - B CONTROL
CONTROL NS . 4 PANEL
PANEL | s ' .

View of recovery well pump and blower control panels and circuit breakers. 5/21/07.
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Recovery well control panel. 5/10/07.



ELECTRICAL
LINES

Recovery Well AV-2 electrical transformer, 5/21/07.
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Recovery well flow meters. 5/10/07.

AR LA LA MRS AAA SN RS

Recovery well water manifolds into one influent pipe. 5/10/07.



AIR
STRIPPER
sump
PRESSURE
GAUGE

BLOWER
MOTOR

Air stripper sump pressure gauge. 5/21/07.

|_AIR PIPING
TO STRIPPER §

BLOWER

Air stripper blower. 5/21/07.



View of lower section of air stripper, air influent pipe, and stripper sump site glass. 5/21/07.

RECOVERY -
WELL
WATER

INFLUENT
PIPING

I STRIPPER
AIR

! DISCHARGE
STACK

View of top of air stripper. 5/21/07.



TREATED GROUNDWATER
EFFLUENT PIPE

AIR STRIPPER GROUNDWATER
EFFLUENT SAMPLE PORT ]
{PORT ON UNDERSIDE OF EFFLUENT PIPE)}E ]




STRIPPER
: AIR :
¢ DISCHARGE 3
PIPE :

" North-western side of remediaton trailer. 5/21/07.



View of treated groundwater effluent pipe discharging into wetland. 5/21/07.



APPENDIX D

AIR STRIPPER OPERATION &
MAINTENANCE INSPECTION FORM

ConraD GeoscieNce GORP,




APPLE VALLEY SHOPPING CENTER AIR STRIPPER OPERATION &
MAINTENANCE INSPECTION FORM

Recovery gt Blower Air
Air Stripper
Recovery Well Recovery Well Pressure Depth fo Intake Notes/
Well Date Hour Flow Meter {inches of Water Screen Comments
Meter {Gallons) H,0) Cleaned
(Hours) 2 (Y/N)

RW-1

RwW-2

RW-3

RW-2
RW-3

RW-2
RW-3

Conrap GeosciENCE CORP.





