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Mr. Bower:

Enclosed are two copies of the Groundwater and Product Recovery Systems Operation,
Monitoring and Maintenance Plan, Honeywell Industrial Complex, South Bend, Indiana. As
described in the facility-wide Remediation Work Plan, Honeywell has agreed to continue to
control groundwater at the site and recover free product where technically feasible and practical.
Harding ESE, a MACTEC Company, (Harding ESE) is under contract with Honeywell to assist
with operation, maintenance and monitoring (OM&M) of the groundwater and product recovery
systems. This document has been prepared to provide information necessary to perform OM&M
for groundwater and product recovery systems active at the Honeywell Industrial Complex in
South Bend, Indiana, as required by the Indiana Department of Environmental Management’s
Voluntary Remediation Program.

Please note that all communication should be initiated with Chuck Geadelmann at 952-830-3685.
Please contact Mr. Geadelmann should you have any questions on this submittal.

Respectfully,
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SECTION 1

1. INTRODUCTION

Honeywell has entered into a voluntary remediation agreement with the Indiana Department of
Environmental Management (IDEM) under the Voluntary Remediation Program (VRP). In April 2001,
Honeywell received approval of the facility-wide remediation work plan (RWP) from IDEM. As
described in the RWP, Honeywell has agreed to continue to control groundwater at the site and recover
free product where technically feasible and practical. Harding ESE, a MACTEC Company, (Harding
ESE) is under contract with Honeywell to assist with operation, maintenance and monitoring (OM&M)
of the groundwater and product recovery systems. The purpose of this plan is to provide information
necessary to perform OM&M for groundwater and product recovery systems active as of November 2001
at the Honeywell Industrial Complex in South Bend, Indiana, as required by the VRP. The plén includes
an overview of the site history and environmental conditions. The plan then describes the operation and
maintenance of the current systems, and provides details regarding sample collection, analysis, and

reporting requirements.

1.1 SITE LOCATION AND MANUFACTURING HISTORY

The Honeywell Industrial Complex is located at 717 North Bendix Drive, South Bend, Indiana
(Figure 1). The facility includes 26 primary buildings on 110 acres. Approximately 500,000 square feet
of the Complex are occupied, while another 1 million square feet of manufacturing space are vacant. The

properties around the Complex include mixed residential, commercial and industrial areas.

1.2 ENVIRONMENTAL HISTORY

In 1978, a free-phase plume of naphtha and stoddard solvent was discovered on the water table beneath
the Plant 6/16 area (in the central portion of the facility). A naphtha recovery well system (consisting of
a depression well, product recovery well E-3, and aboveground storage tank) was first installed at the
Complex in 1978 for removal of naphtha free product from the top of the water table (see Figure 2).
Four additional recovery well systems (RWB6, RWB16, RWB21, and RWB22) were installed in 1982.

Initially, free product recovery from all of the wells was greater than 1,000 gallons per day per well. In
the early 1990s, product recovery became negligible. Two of the five naphtha recovery well systems

(RWB6 and RWB21) were deactivated in the mid 1980s, because free product was no longer present in
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SECTION 1

these wells. Water level data obtained as part of on-going groundwater monitoring efforts indicated that
naphtha wells E3, RWB16, and RWB22 provided sufficient groundwater containment. As a result, wells
E3, RWB16, and RWB22 continued to operate as groundwater recovery wells.

In 1996 and 1997, 12 additional monitoring wells (designated MW-1 through MW-12) were installed to
refine the groundwater monitoring network (see Figure 2). The interpretation of the groundwater flow
directions using the additional water level data obtained from these new monitoring wells indicated that

groundwater containment near Plant 3 required enhancement.

The 12 wells installed in 1996/1997 confirmed that the naphtha recovery well network had recovered the
majority of the free product present on the water table. At the time of installation, Well MW-6, located
northeast of Plant 6/16 and near Dock 10 (see Figure 2), was the only well to contain a significant
quantity of free product. A 1- to 1.5-foot-thick layer of free product was measured in monitoring well
MW-6. A dual-well recovery system was installed adjacent to MW-6 to recovery product and to enhance
groundwater containment near Plant 3. This system (designated as RWB23) was installed and brought

on-line in January 1999'.

During quarterly groundwater monitoring activities, free product was observed in monitoring well MW-8
(located in the former Plant 1 Metal Stamping Area) and reappeared at recovery well E3. In the spring of
2000, the extent of free product in the Former Metal Stamping Area was delineated’. In the fall of 2000,
E3 was upgraded to re-establish product recovery at this location. In the spring of 2001, EW-4 dual well

system was installed to begin product recovery adjacent to MW-8 in the former Metal Stamping Area’.

' Harding Lawson Associates, June 1999, Construction Report Naphtha Recovery System Enhancement.

? Harding Lawson Associates, April 2000, Supplemental Investigation Report — Voluntary Site Investigation.

 Harding ESE, a MACTEC Company, June 2001, Construction Report Free Product Recovery System

Enhancements.
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SECTION 1

Groundwater beneath the South Bend Industrial Complex has been impacted by volatile organic

- compounds from historical operations at the site. Local groundwater flow is currently being controlled

through the operation of several groundwater extraction and free product recovery wells. Extracted
groundwater is discharged directly to combination storm/sanitary sewers under Wastewater Discharge
Permit SB004:4 issued by the Department of Public Works, City of South Bend, Indiana. Product, which
is recovered from the recovery wells and then stored in aboveground product Storage tanks (ASTs), is
disposed of at a Honeywell approved off-site disposal facility when the tank is full or at a maximum of

every 90 days.
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SECTION 2

2. GROUNDWATER RECOVERY SYSTEMS

In general, shallow groundwater flow from the western and central portions of the site trends to the east
toward the active naphtha recovery wells (E3, RWB16, RWB22 and RWB23). VOC recovery wells
EW-1, EW-2 and EW-4 inhibit off-site migration of shallow groundwater from the Former Plant 1 and
existing Plant 1 area. Northeast of Plant 1, shallow groundwater flow is generally to the north, toward
Kennedy Park. VOC recovery well EW-3 limits off-site migration of shallow groundwater in the Plant 9

arca.

The system components for the Naphtha and VOC recovery systems are described below.

2.1 NAPTHA RECOVERY WELL SYSTEM

Currently, the naphtha recovery well system includes four groundwater depression wells (E3, RWB16,
RWB22, and RWB23) as shown on Figure 2. Operation of the system is beneficial because it maintains
an inward gradient of groundwater flow from the central and western portion of the site. At two of these
locations (E3 and RWB23) product recovery systems are also operated, because of continued presence of
free-phase product on the water table with in these wells. System construction details are documented in
the following construction reports: ‘“Naphtha Recovery System Enhancements,” (Harding Lawson
Associates, June 1999) and “Free Product Recovery System Enhancements,” (Harding ESE, June 2001).
General information on the groundwater depression well and product recovery systems is presented

below.

2.1.1 Groundwater Depression Wells
Construction and operational details for the groundwater depression wells are presented on Table 1.

Groundwater is extracted from the depression wells by 460 Volt, 3-phase electric submersible pumps.

The pumps are controlled by a pump starter switch and regulated by a gate valve. RWB23, installed in

1999, also has a pump saver installed to protect the pump from dry run, power surges and overloads. To

date electrical supply problems have not been observed at E3, RWB16 and RWB22.

Harding ESE, a MACTEC Company
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SECTION 2

Target pumping rates are obtained by regulating flow with a gate valve. Pump back-pressure is
monitored with a pressure gauge, which is installed before the gate valve. Each well has a Sensus® in-
line flow meter with totalizer to aid in monitoring compliance with discharge requirements for the
naphtha recovery system. All the naphtha groundwater depression wells are completed above grade.
Appendix A contains manufacturer cut sheets for individual components of the depression recovery

wells.

At each groundwater depression well location, extracted groundwater is discharged into the combination
storm/sanitary sewer in compliance with the wastewater discharge permit. The discharge permit for the
naphtha recovery system has a daily discharge limit of 0.173 million gallons per day (mgd). Established

flow rates from each well presented on Table 1 are in compliance with permit discharge limit.

2.1.2 Product Recovery Systems

Currently, product recovery systems are operating at two well locations, E3 and RWB23. The free-phase
product at these locations consists of naphtha. Recovery rates range from 100 gallons to 200 gallons per
month for E3 and RWB23. The product recovery systems consist of a pneumatic pumping unit that uses
a skimmer pump with a hydrophobic screen that repels water, but allows products to be collected. Each
product recovery point has been installed adjacent to groundwater depression well where free product is
pooled on the depressed water table. Appendix B contains manufacturer cut sheets. for individual

components of the product recovery well systems.

Compressed air for the product recovery systems is provided by the faéility at each location. System.
activation controls are located inside buildings to maintain appropriate operating temperatures for
pneumatic controls. E3 controls are located in Plant 2 just south of the well location (see Figure 3).
RWB23 dual well system controls are located just inside Dock 10 receiving area (see Figure 4). The

systems consist of an air supply, pneumatically operated skimming pump, air supply lines, a 560-gallon

‘steel aboveground product storage tank (AST), product lines, a pneumatically operated tank-full shutoff

switch (TFSO), and an air supply/control panel. The secondary containment for the AST is monitored by
an interstitial space monitor. This alarm will set off an audible alarm indicating release to secondary

containment.
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SECTION 2

The skimming pumps are suspended in the product recovery wells with the intake at the approximate
depth of the free product layer. The skimmer portion “floats”, at groundwater product interface and has a
vertical float range of 20 inches. This means that as the water table and product surface fluctuates, the
skimmer moves with the surface of the product. The skimming pump requires compressed air supplied at
a minimum of 40 pounds per square inch (psi), and cycles at a rate that is adjustable, based on site
conditions. Product is discharged from the pump into the AST. When the tank is full, the TFSO shuts
off the compressed air supply to the pump and must be reset manually at the control box. Should the
TFSO malfunction, and product continues to be pumped to a full tank, a product return hose sends the
product back to the well. Product stored in the AST is disposed of when the tank is full or at a maximum
of every 90 days. Facility personnel and Harding ESE monitor the product recovery systems weekly in

compliance with established facility requirements.

2.2 VOC ReCOVERY WELL SYSTEM
Currently, the VOC recovery well system includes four groundwater depression wells (EW-1, EW-2,
EW-3, and EW-4) as shown on Figure 2. This system maintains an inward gradient of groundwater flow

to limit off-site migration of VOC-impacted groundwater from Former Plant 1, Plant 1 and Plant 9 areas.

At the EW-4 location and product recovery system is also maintained due to the continued presence of
free-phase product on the water table in this area. The free-product in this area is oil likely from former
metal stamp operations, that operated in this area. System construction details are documented in the
following construction reports: “Design and Installation Report-VOC Récovery System Rehabilitation,”
(Harding Lawson Associates, September 1998) and “Free Product Recovery System Enhancements,”
(Harding ESE, June 2001). General information on the groundwater depression wells and product

recovery system is presented below.

‘2.2.1 Groundwater Depression Wells

Construction and operational details for the groundwater depression wells are presented on Table 2.
Groundwater is extracted from the depression wells using 460 Volt, 3-phase electric submersible pumps.

The pumps are controlled by a pump starter switch and regulated by a gate valve. Pump savers are -

installed to protect the pumps from dry run, power surges and overloads at each location. The
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SECTION 2

flowmeters, pump savers and discharge gate valves are located in separate manholes for wells EW-1,

EW-2 and EW-3, due to below grade completions (see Figure 5).

Target pumping rates are obtained by regulating the flow with the gate valve. Pump backpressure is
monitored with a pressure gauge, which is installed before the gate valve. Each well has a Sensus® in-
line flow meter with totalizer to aid in monitoring compliance with discharge revquirements for the VOC
recovery system. Appendix A contains manufacturer cut sheets for individual components of the

groundwater depression wells.

At each depression well location, extracted groundwater is discharged into the combination
storm/sanitary sewer in compliance with the wastewater discharge permit. The discharge permit for the
VOC recovery system has a limit daily wastewater discharge limit of 0.154 million gallons per day

(mgd). Established flow rates from each well presented on Table 1 are in compliance with permit.

2.2.2 Product Recovery System

At the location of EW-4, a product recovery system is also operating using well EW-4P. The free-phase
product at this location consists of an oil released from past metal stamping operations in the area. This
product recovery system was brought on-line in April 2001. The product recovery system is the same
setup as the naphtha recovery systems detailed in Section 2.1.2 of this document. The only difference is
that due to the remote location a co'mpressor trailer was setup to house controls and the supply air for the
pneumatic pump. Figure 6 shows the layout of the recovery system. Appendix B contains manufacturer
cut sheets for individual components of the product recovery well systeni. This product recovery well is.
positioned adjacent to groundwater depression well EW-4 where free product is pooled on the depressed

water table.

Harding ESE monitors this remote product recovery system weekly in compliance with established

facility requirements.
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SECTION 3

3. EXTRACTION SYSTEM OPERATION AND MAINTENANCE

This section describes operation and maintenance of the product recovery systems and the groundwater
recovery system. Operation and maintenance is conducted in accordance with manufacturer
recommendations and Harding ESE’s experience with groundwater extraction systems. Harding ESE
and approved contractors monitor the system through site inspections. All of the technicians performing
the maintenance activities have completed 40-hour Hazardous Waste Operations and Emergency
Response training in compliance with 29 CFR 1910.120 (including annual 8-hour refresher training).

This training includes spill response procedures.

3.1 WEEKLY INSPECTION

Honeywell facility personnel inspect, typically on a daily basis, product recovery locations (E3 and
RWB23). Due to the remote location of product recovery system EW-4, an OM&M contractor visits the
site weekly to inspect the operation of the product recovery system at the EW-4 location. The inspections
consist of observing system operation, inspecting product discharge lines for leaks, and checking product

levels in the ASTs.

3.2 BI-WEEKLY MAINTENANCE

Harding ESE conducts routine OM&M work bi-weekly at the site at all groundwater depression wells
and product recovery systems. During the bi-weekly OM&M event, a technician physically checks the
groundwater and product recovery system components to ensure optimal performance. The on-site
technician completes a well inspection report (included as Appendix C) to record measurements and

document the OM&M work performed at each well location.

During the bi-weekly OM&M visits, the following tasks are performed:

. Inspect and document electrical and mechanical systems; measure and record flow rates, operating

pressures, pump amperage draw on each phase, and depth to groundwater; make operational

modifications to systems; and perform routine maintenance,

Harding ESE, a MACTEC Company
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SECTION 3

e Monitor the operation of three pneumatic controlled free product recovery systems; record product
levels in ASTs, measure and record product thickness in recovery wells with an electronic interface
probe; record pump cycle frequency, observe pump discharge, and work with engineer to make

operational modifications to systems to optimize product recovery rate.

e Prepare well inspection reports after each visit to detail observations and measurements taken

during biweekly OM&M visit.

3.3 SEMI-ANNUAL WELL REHABILITATION

As part of system maintenance, each groundwater depression well is chemically treated every ‘six months
to aid in the reduction of chemical and biological fouling of the groundwater recovery wells, which
reduces the specific capacity of the wells. The current chemical treatment schedule is March and August.
The wells are treated with sodium hypochlorite (NaOCIl) and a chelating agent, and specific capacity tests

are performed before and after chemical treatment. Detailed procedures are provided below.

The initial specific capacity tests are performed with the existing pump. The pump is deactivated to ‘
allow the water to return to a static level, and after the static water level is achieved, it is measured and
recorded. Then the pump is activated, and the start time and flow rate are recorded. Groundwater levels
are monitored until stabilization is observed. Stabilization time is also recorded. Both initial and post-
treatment specific capacity tests are performed at the same flow rate and for the same duration. This

allows for most accurate comparison of resulting specific capacity changes due to chemical treatment.

After the initial specific capacity test is completed, the well pump is idled and NaOCl is introduced into
the well. The volume of NaOCL used for treatment at each well varies depending on the well screen
length. A total of 1.5 gallons of NaOCI per foot of well screen is added into the idled well. The well is
left idled to allow chemicals to reside in the screen interval and adjacent formation for a 24-hour period.
Post-treatment specific capacity tests are then performed in the same manner as the initial tests (i.e., same
pumping rate and for the same duration) to aid in the evaluation of the effectiveness of the treatment. A
well treatment report is prepared by the O&M contractor documenting activities and measurements made

during chemical treatment at each well location.

Harding ESE, a MACTEC Company
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SECTION 4

4. GROUNDWATER RECOVERY SYSTEM MONITORING

During operation of the groundwater recovery system, water level measurements are recorded and
groundwater samples are collected from selected monitoring wells and active recovery wells. The

monitoring is conducted to accomplish the following:

o Evaluate the effectiveness of the groundwater flow control at the site;

e Evaluate groundwater quality trends; and

o Comply with the wastewater discharge permit SB004:4 issued by the Department of Public Works,
City of South Bend, Indiana. |

A summary of the monitoring program conducted at the site is provided in Table 3. The rationale for
groundwater sample collection locations is presented on Table 4. Currently, TriMatrix Laboratories, Inc.
(TriMatrix) provides analytical services for Honeywell under the VRP program. TriMatrix, a
Honeywell-approved laboratory, has been providing the analysis for the site's groundwater monitoring
program since 1997 and is identified in the approved Quality Assurance Project Plan for the site (ABB,
1996).

4.1 QUARTERLY GROUNDWATER DISCHARGE SAMPLING
Groundwater discharge sampling is performed each quarter. During the quarterly event, a full round of
groundwater levels in recovery wells and monitoring wells at the site are measured and recorded.

Procedures are detailed below.

4.1.1 Water Level Measurements
Water levels are collected from 65 shallow monitoring wells, 4 intermediate monitoring wells screened in
the deep portion of the shallow aquifer, 12 deep monitoring wells screened in the deeper aquifer system,

and the 8 groundwater depression wells.

After opening the well and allowing the water level to equilibrate, the depth to groundwater is measured
at each location to the nearest 0.01 foot using an electronic water level indicator. After each |

measurement, the water level indicator is washed with a solution of LiquiNox and distilled water and
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SECTION 4

rinsed with distilled water. Water level measurements are referenced to the top of the well casing.
Groundwater elevations are calculated by subtracting the depth-to-groundwater at each well from the top-

of-well casing elevation.

4.1.2 Groundwater Sampling Procedures

Table 5 describes the required analytical parameters and methods to be performed on each groundwater
sample collected during each quarterly event. Sample container, handling and preservative requirements
are also included. Specific wells to be sampled during each quarterly event are presented in the reference

table below.

o Active Groundwater
1% Quarter (March) E3, RWB16, RWB22, RWB23, EW-1, EW-2, EW-3, and EW-4
Depression Wells

Active Groundwater

E3, RWB16, RWB22, RWB23, EW-1, EW-2, EW-3, and EW-4
Depression Wells

2™ Quarter (June
. (June) 7-25, 7-50, 86-10, 86-15, 9-33, MW-2, MW-4, MW-5, MW-9, MW-

Select Monitoring Wells | 10, MW-11, MW-12, MW-13, 83, S4A, S9, S15, $16, S17, S20,
S21, S22, S23, 824, S25, 827, 8D, D5, D7, 2D, 5D, and 7D

" Active Groundwater
3" Quarter (September) . E3, RWB16, RWB22, RWB23, EW-1, EW-2, EW-3, and EW-4
Depression Wells

Active Groundwater .
E3, RWB16, RWB22, RWB23, EW-1, EW-2, EW-3, and EW-4
Depression Wells

4" Quarter (D b
Quarter (Dacember) 7.25, 7-50, 86-10, 86-15, 9-33, MW-2, MW-4, MW-5, MW-9, MW-

Select Monitoring Wells | 10, MW-11, MW-12, MW-13, §3, S4A, S9, S15, S16, S17, 520,
821, 8§22, 823, S24, 525, 827, 8D, D5, D7, 2D, 5D, and 7D

Monitoring wells are purged of stagnant groundwater prior to sample collection. During purging, the pH,
specific conductivity and temperature of the groundwater is measured in the field with a Horiba U10
Water Checker. Groundwater is purged from the monitoring wells until a minimum of three well .

volumes have been evacuated and the pH, specific conductivity, and temperature have stabilized (within

Harding ESE, a MACTEC Company

50781HWSB-OM&M Plan.DOC 4-2
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10 percent between the final two readings). Once purging is completed, a groundwater sample can be
collected. Monitoring wells are purged and sampled with either dedicated bladder pumps, dedicated
PVC bailers, disposable bailers, or a stainless-steel bailer, as detailed on Table 3. Non-dedicated
equipment (i.e., the stainless-steel bailer) is washed with a solution of LiquiNox and distilled water and

rinsed with distilled water before each use.

VOC and naphtha recovery wells are purged and sampled through existing spigots on discharge lines. In
general, approximately 5 gallons of water are drained through spigots of each well prior to sampling.
Prior to sample collection, the pH, specific conductivity and temperature of the groundwater are

measured in the field with a Horiba U10 Water Checker.

In accordance with QC procedures, during each sampling event, duplicate samples are collected at a

frequency of 10 percent.

Laboratory-prepared trips blank are included with each cooler containing samples for VOC analysis and
the blanks are also analyzed for VOCs. Equipment rinsate blanks are collected during the March and
December sampling events from the stainless-steel bailer used to sample well 9-33. The sample is
collected prior to sampling by pouring distilled water into the bailer and then transferring the distilled

water to the appropriate sample containers.

Samples are placed in insulated coolers with sealed bags of ice and delivered to TriMatrix Laboratories,
Inc. of Grand Rapids, Michigan. Chain-of-Custody (COC) documentation accompanies each set of
samples and includes the following information: date and time of sample collection, sample name,
analysis method, and sampler’s signature. Details of daily activities (inéluding times, dates and methods
of sample collection) are recorded in a site-specific field notebook. Details on the purging and sampling

procedures are recorded on Groundwater Sample Record Sheets (included as Appendix D).

Harding ESE, a MACTEC Company
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SECTION 5

5. REPORTING REQUIREMENTS

This section describes the reporting requirements regarding the operation, maintenance, and monitoring of
the groundwater depression wells at Honeywell’s South Bend Industrial Facility. As required by the
Industrial Wastewater Discharge Permit, discharge monitoring reports are prepared on a quarterly basis
for submittal to the City of South Bend. At the end of the year, an annual groundwater monitoring repdrt

is prepared. The scope of these reports is described in the following sections.

5.1 QUARTERLY DISCHARGE REPORT
The Quarterly Discharge Report is a letter report that is submitted to the Department of Public Works,
City of South Bend, Indiana. The report must include the following:

e A tabular summary of the volume of groundwater discharged from each well during that period and
system totals comparison to established discharge limits;

e Analytical summary tables for groundwater samples collected from active naphtha and VOC
recovery wells; and

o Shallow and deep groundwater flow maps, developed from groundwater elevation measurements,

illustrating the effects of extraction on groundwater control.

The letter report is distributed to the City of South Bend, Honeywell Facilities personnel, and the
Honeywell Corporate Site Remediation Team. The letter reports are issued within 30 days of the end of

each quarter.

5.2 ANNUAL GROUNDWATER MONITORING REPORT

A comprehensive monitoring report is prepared annually after the analytical data is received and

reviewed from the fourth quarter sampling event. At a minimum the annual groundwater monitoring

report includes the following:

¢ Groundwater level measurements in table format for each quarterly sampling event collected

throughout the year;

Harding ESE, a MACTEC Company
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SECTION 5

e Groundwater contour maps generated from quarterly groundwater level measurements (shallow and
deep flow systems);

¢ Analytical summary data tables for the current year;

¢ Analytical summary data tables summarizing historical sample results back to 1997; and

e Chemical constituent concentration versus time trend graphs (up to 12 selected wells for VOCs).

The report includes an introduction, discussion of sampling methodologies and analytical procedures,
and current analytical data summary tables grouped by shallow monitoring wells, deep monitoring wells,
naphtha recovery wells, and VOC recovery wells. Groundwater sampling records, historical analytical

data summary tables, and concentration versus time graphs will be appended to the report.

One copy of the draft report will be prepared for Honeywell’s review. After comments are received and
incorporated, four copies of the final report are distributed to the City of South Bend, IDEM VRP,
Honeywell Facilities personnel, and the Honeywell Corporate Site Remediation Team. The Annual
Report is issued by January 31 of each year.

Harding ESE, a MACTEC Company
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SECTION 6

6. POTENTIAL OPERATING PROBLEMS

Based on documentation and historical system operation and maintenance observations, a summary of
potential operating problems is detailed below for both the groundwater depression wells and the product

recovery well systems.

6.1 GROUNDWATER DEPRESSION WELL SYSTEMS

As discussed in Section 3.2, all of the groundwater extraction wells are equipped with 460 Volt, 3-phase
electric submersible pumps. Historical problems, other than normal pump wear, have included power
disruptions or loss of phase. Recovery wells with pump savers (RWB23, EW-1, EW-2, EW-3, and EW-
4) will automatically idle and then re-start once normal power feed is restored. E-3, RWBI16, and
RWB22 require manual reset by resetting pump starter switch. These start switches have fuse

disconnects, which require inspection after power disruption.

A new power supply was established for VOC recovery wells EW-1 and EW-2 in the spring of 2001.
Electrical controls for these wells are located at EW-4 location. Figure 7 details new power supply
coming from Building 501. A schematic of controls at EW-4 is also included in Appendix B. Since
installation, EW-1 and EW-2 have not had any operational problems. |

6.2 PRODUCT RECOVERY WELL SYSTEMS
As discussed in section 3.1, routine weekly inspections are performed at product recovery systems.
Maintenance visits are conducted bi-weekly at the site to ensure optimal performance of the product

recovery systems.

The skimmer pump intake can only travel approximately 20 inches (i.e., up or down 10 inches). If the
water table rises and the pump intake becomes positioned below the product water interface, the pump
will begin to pump water. During a drop in the seasonal water table, the pump intake can become
suspended above the product causing no product removal. As indicated by liquid level measurements in
the recovery wells, which are monitored bi-weekly, the skimmer pump may need to be adjusted hp or

down. For this reason, these pumps are attached to a hand crank for ease of adjustménts.

Harding ESE, a MACTEC Company
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SECTION 6

Reduced product recovery yield has been observed during extreme cold conditions in the winter months,
as a result of condensate in the product discharge line “slushing.” To reduce the potential for slushing,
lines need to be inspected and adjusted to limit the amount of bends or loops in the tubing exposed at/or

near grade.

6.3 NOTIFICATION PROCEDURES

As discussed in Section 3.1 and Section 3.2, well inspection reports are available to inform Harding ESE
of any abnormal conditions within the recovery systems. In addition, Facility personnel perform visual
inspections daily at on-site recovery well locations. In the event of groundwater depression well failure,
Harding ESE has an approved local electrician and water well service company under contract to assist

with needed repairs. Repairs are typically completed within 24 hours of notification.

Harding ESE, a MACTEC Company
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SECTION 7

7. CONTINGENCY OPERATION AND MAINTENANCE

Each of the groundwater depression well locations are independent “stand alone” systems. Separate
power feeds and controls exist for each groundwater depression well. As a result, it is not likely that all
groundwater depression wells would go off-line at the same time. Each system (naphtha and VOC)
consist of four groundwater depression wells. In the event of one well going off-line, other groundwater
depression wells in the system will continue to operate. If product recovery systems go off-line, product
just continues to pool in the localized cone of depression created by adjacent groundwater depression

well.

Honeywell facility personnel visually observe recovery well operation during daily activities. If a well is
observed to be off-line by Honeywell facility personnel or the O&M contractor, the engineer is notified.
As part of the OM&M contract, approved local contractors (electrician and water well service company)
have been established to perform on-call repairs. Contractors are local to the facility to provide for
timely response. Under current contract, the following contractors have been approved to provide these

repair/troubleshooting services:

Three Star Electrical Mishawaka, Indiana Mechanical Contractor
Peerless Midwest Mishawaka, Indiana Water Well Service Company

Trans Tech Electric Inc. South Bend, Indiana Electrical Contractor

Once notified by the Harding ESE, on-call contractors generally are on-site performing repairs within 24
hours of notification. The Facility has in place a contingency plan that requires daily visual inspection of
product accumulation areas. This procedure enables quick response to any observed malfunctions.
Periodic well shut downs happen as part of normal operations. No new hazards are created by these shut

downs, however Honeywell strives to minimize down time of groundwater depression wells.

Harding ESE, a MACTEC Company
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Table 3

Groundwater Sample Collection Summary
Groundwater Monitoring Program
Honeywell Industrial Complex - South Bend, Indiana

Well Depth March June September December Sampling
Well No. (feet) Event Event Event Event Method
Shallow Monitoring Wells
7-25 26.6 X X Stainless -Steel Bailer
86-2 28.3
86-4 23.8
86-5 30.1
86-6 25.9
86-7 272
86-8 28.5
86-9 26.8
86-10 271 X X Dedicated PVC Bailer
86-11 27.0
86-12 25.4
86-13 28.8 .
86-15 25.3 X X Dedicated PVC Bailer
86-19 28.1 .
9-33 27.3 X X Stainless-Steel Bailer
MW-1 25.3
MW-2 154 X X Disposable Bailer
MW-3 17.2
MW-4 21.0 X X Disposable Bailer
MW-5 20.8 X X Disposable Bailer
MW-6 18.0
MW-7 18.2 Disposable Bailer
MW-8 19.0
MW-9 19.8 X X Disposable Bailer
MW-10 19.4 X X Disposable Bailer
MW-11 21.7 X X Disposable Bailer
MW-12 13.8 X X Disposable Bailer
MW-13 18.8 X X Disposable Bailer
MW-14 25.0 ‘
MW-15 248
OW-1 374
OwW-2 35.0
S1 35.6
S3 246 X X Bladder Pump
S4A 31.6 X X Bladder Pump
S5 33.0
S6 324
S8 226
S9 21.1 X X Disposable Bailer
S$12 30.0
S14 20.2 i
S15 22.0 X X Disposable Bailer
S16 21.5 X X Dedicated PVC Bailer
S17 248 X X Bladder Pump
S$18 324
S19 36.4
S20 18.8 X X Bladder Pump
821 234 X X Bladder Pump
S22 26.0 X X Bladder Pump
§23 28.2 X X Bladder Pump
S24 21.4 X X Bladder Pump
8§25 26.8 X X Bladder Pump
S§26 26.9
827 279 X X Bladder Pump
S28 23.5
Intermediate Monitoring Wells (50 - 75 feet)
7-50 50.0 X X Dedicated PVC Bailer
8D 59.5 X X Bladder Pump
D8 61.9
11 47.6




Table 3
Groundwater Sample Collectlon Summary
Groundwater Monitoring Program
Honeywell Industrial Complex - South Bend, Indiana

Well Depth March June September December Sampling
Well No. (feot) Event Event Event Event Method
Deep Monitoring Wells (75 - 210 feet)
D3 133.1
D4 118.6
DS 186.8 X X Bladder Pump
D7 78.4 X X Bladder Pump
D9 96.9
D12 147.1
1D 208.6
20 188.3 . X X Bladder Pump
3D 196.9
4D 192.7
5D 192.2 X X Bladder Pump
70 95.1 X X Bladder Pump
Recovery Wells
Former VOC System:
RW-3 30.7
RW-4 244
RW-7 216
RW-14 28.8
RW-16 22.1
RW-17 28.8
Naphtha System:
E3 36.0 X X X X Spigot
RWB6 29.4
RWB16 23.6 X X X X Spigot
RWB21 29.5 '
RWB22 36.0 X X X X Spigot
RWB23 49.8 X X X X Spigot
VOC System:
EW-1 56.3 X X X X Spigot
EW-2 43.2 X X X X Spigot
EW-3 30.6 X X X X Spigot
EW-4 49.0 X X X X Spigot

Note: ~Groundwater level measurements taken from each monitoring well and recovery well location listed above.
QA/QC samples are collected at a frequency of one duplicate for every 10 samples. In addition, one sampler blank
and one trip blank are collected for each VOC shipment.



Table 4

Rationale for Groundwater Sampling Locations

Groundwater Monitoring Program

Honeywel! Industrial Complex - South Bend, Indiana

Woell
Number

Water Level —

Measurement

Groundwater=
Sampllng

Purpose for Groundwater Sampling

Monitoring Wells [ the Shallow Flow System

Perimeter well -groundwater quality at leading edge of plume

7-25 v v
7-50 v v Perimeter well -groundwater quality at leading edge of plume
9-33 v v Perimeter well -groundwater quality at leading edge of plume
86-1 Well abandoned
86-2 v
86-4 v
86-5 v
86-6 v
86-7 4
86-8 v
86-9 v :
86-10 v v Interior Well - groundwater quality downgradient of Plant 10 Electroplating
86-11 v i
86-12 v i ,
86-13 v 1 ;
86-15 v ! 4 i{Interior Well - groundwater quality downgradient of Plant 1 Degreasing Area
86-19 v i
I-1 v | i
MW-1 v {
Mw-2 v v linterior well - groundwater quality downgradient of Transporation Area
MW-3 v | i
MW-4 v linterior well - groundwater quality downgradient of Plant 12 Former Chromium
|Anondizing Operation
B _ MW-5 v {Interior well - groundwater quality downgradient of |-Beam Buudmg
MW-6 Product in well
MW-7 v v interior well - groundwater quality downgradient of Plant 28 - Painting/Degreasing
Mw-8 | Product in well
MW-9 ' v t Perimeter well -groundwater quality at leading edge of plume
MW-10 ! v 1 Interior well - groundwater quality downgradient of Transporatlon Area
| Maintenance Building
MW-11 v ‘ (
MW-12 v v Interior well - groundwater quality downgradient of Area 3/11
MW-13 v v 'Perimeter well -groundwater quality at leading edge of plume replace well 8-27.
MW-14 v |
MW-15 v | | ]
S1 v ; ‘
S3 v i v |Perimeter well -groundwater quality at leading edge of plume
- S4A 4 i v |Interior well - monitoring effectiveness of Naphtha/VOC Recovery Systems
85 v ‘
S6 v ;
S8 v |
S9 v v Interior well - groundwater quality in off-site portion of VOC plume
512 v \ ’
s14 v ‘, '
S15 v ! v !Interior well - groundwater quality in off-site portion of VOC plume
S16 v : v {Interior well - monitor effectiveness of VOC recovery system
817 v v {Interior well - monitor effectiveness of VOC recovery system
S18 v 1
S19 v ‘




Woell Water Level

Table 4

Rationale for Groundwater Sampling Locations

Groundwater
Samplin

Number Measurement pling

Monitoring Wells i thé Shallow Flow Systém (continued) - . . . .- o - 0¥

Groundwater Monitoring Program
Honeywell Industrial Complex - South Bend, Indlana

Purpose for Groundwater SampIInL

[

S20 v ' v Perimeter well -groundwater quality at leading edge of plume

s21 v v Interior well - groundwater quality in off-site portion of VOC plume
8§22 v v Perimeter well -groundwater quality at leading edge of plume

S23 4 4 Perimeter wel! -groundwater quality at leading edge of plume

S24 4 v

S$25 4 v Perimeter well -groundwater quality at leading edge of plume

S26 v v Interior well - groundwater quality in off-site portion of VOC plume
S27 v v Interior well - groundwater quality in off-site portion of VOC plume
S28 v

8D 4

D8 v v Interior well - monitor effectiveness of VOC recovery system on deeper portion of

shallow flow system

Monitoring Wells in the Deep Flow System

1D ; i
20 v 1 v :Interior well - confirm that VOC concentrations in the deep plume remain stable or|
i iare decreasing
3D v : B
4D 4 v [Perimeter well - ensure that deep VOC plume is not spreading laterally
5D v v |Perimeter well - ensure that deep VOC plume is not spreading downgradient
0 | v ! v Interior well - confirm that VOC concentrations in the deep plume remain stable or
: ! are decreasing
D03 i v : ‘ i
D4 i v | ;
D5 ‘ v | Perimeter well - ensure that deep VOC plume is not spreading laterally
D7 v | Interior weII: confirm that VOC concentrations in the deep plume remain stable or|
are decreasing
D9 | v
D10 Well abandoned
D12 v
Naphtha Recovery Wells
E3 v v Meet POTW permit requirements
RWB16 4 v Meet POTW permit requirements
RWB22 v v Meet POTW permit requirements
RWB23 ‘ v v Meet POTW permit requirements
VOC Recovery Wells
EW-1 | v | v |Meet POTW permit requirements
EW-2 ) v v iMeet POTW permit requirements
EW-3 i \ v Meet POTW permit requirements
- EW-4 } v v Meet POTW permit requirements
Former VOC Recovery Wells
RW-4 | 4 i
RW-7 | v o
RW-14 v ‘
RW-16 v i
RW-17 v !
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APPENDIX A
GROUNDWATER DEPRESSION WELL SYSTEMS —
COMPONENT MANUFACTURER CUT SHEETS |



WELL PUMP

MAKE: GRUNDFOS

MODEL.: 40S15-5

HORSE POWER:

VOLTAGE: 460

PHASE: 3

DROP PIPE SIZE: 2"

DROP PIPE TYPE: PVC SCHEDULE 80 T& C
PUMP SETTING DEPTH: 28.0’° |
WIRE SIZE: 12-3 WITH GROUND TWISTED
PITLESS MAKE: MERRILL/MAASS
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Oareersr 1rigs LRIBE LUKRF = 317 B71 4R94 NO. 883 P rd
Performance Curves: Model 40S
FLOW RANGE: 24 - 55 GPM OUTLET SIZE: 2 " NPT NOMINAL DIA. 4"
2000 T
1900 h—{305200-6655 (70 FF}} -
Qb db i
1 8 0 o 7] OPERA'nggs?.:xG“E;r ‘2’:‘ 1o 55 GPM |
b 8 L SGE MODGL 268
Ly /
1700 [40S200-58DS 0 HP)[ | T & [
'P J.. —
1600 < \P
Y4 N
1500 e
(40S200-50DS (20 HP) | | T - N
1400 |—& ¥ ' = ~3 s
+ L L ~~ !
+ L N~ N\
1300 - < -
40S150-44DS (15 HP)| [~ ~ L N
* T
1200 = ~
5 1100 [40S150-37DS (15:15;; [ = = >
- |
EJ_'. - \\'\ ™N N\ V\
o 1000 L X
N s — \\ \ %
T [405100-30 (10 HP)* A
900 [ (10 HP) 4\\ N N
o 1 N\ \ .
800 5 T =
40S75-25 (7'/: HP)" C [ e TN
700 —h‘[—"-F (blz )| h.“‘\ < \
600 |40373-21 (7'/2 HP)*| L ‘--J o N |
r‘ Nl T~
500 = - ~ N
[40S50-15 (5 HP) ] N
- =~ L L ' ~ , N
[[30S50-12 (5 hiPY] Nk‘
300 {20530 @ HR)H———F—F — ~
200“ 40S20-72HP) | F F M~ = '~-~.:\~.
408155 (1 HP) T I [ [=
100 q0s1o-3(THR)| L =~ = '
0
0 10 20 30 40 50
CAPACITY (GPM) ,
§P 58'1%%‘“?%'1:%233?’ E% L?a,?fs‘};”g.fm'f‘"mWT NOTICE. Perlormance conforms (0 1SO 2548 Annex 8 Q

6 MOTOR STANDARD,15.20 HP/3450 RPM,
* Also available with §° motor,

' QRUNDFOS % )

3-12

@ 5 L. min. submeryence.



.07-31-98 03:59PM  FROM PEERLESS MIDWEST T0 912484898048 P001/003

iadad 7 GPM

SELECT|ON CHARTS ’ FLOWRANGE PUMPOUTLET
(Ratings are in GALLONS PER HOUR - GPH) 3to0 10 GPM 1"NPT
PUMP MODEL | HMP | PSI DEMTH T0 PUMPING WATER LEVEL (LIFT) IN FEET

20 1 a0 160 | 80 | 1001120 [140 T160 [ 180 | 200 | 220 | 240 | 260 } 280 {300 | 340 | 400 480 {526 | 800 | 700 { 800 | 3001000{1100
51| 637 | 484 | 447 | 401 | 320 | 256
802 | 680 | 524 | 460 | 432 | 385 | 302 | 216 | 110
560 | 510 | 470 | 427 | 387 | 08 | 154
$11 ] 488 [417 | 367 | 211 [ 176 ] &7
458 [ 417 |38 [ 280 140
400 [ 348 [ 235 | 122
Shut-oN PSi- | 86 ] 77| 69| 80| 62| 43| M [ 26 7] A

%61 | 868 ] 536 ] 504 | 470 | 437 ] <00 | 382 [ 301 | 239
2 535 1550 | 528 | 404 | 480 | 427 | 37 | 248 | 278 | 210 | 106
7S05-11 Vo (30 1807 | 583 | 562 | 522 | 488 | 465 [ 420 | 385 | 333 [ 281 [ 172
W | &7 1549 | 618 150 | 416 | 374 | 333 | 265 | 178 | 89
50 | $43 | 611 1478 | 4457 408 | I72 | 1S 258 { 129
80 | 500 | 473 | 400 | 405 | 380 | 316 | 228 | 140
Shut-off PSI; | 122 (113 (05| 98] 87] 78 | 70 | 61| Sy 44| 35| 27] 18] 10

7503-8 s

818]8|18I18 o

(=]

0 810 1 581 | 572 | 540 | 526 | 501 | 477 ] 453 ] 428 | 401 | 336 [ 172
20 605 | 565 | 585 [ 542 | 518 | 404 | 470 | 445 | 420 | 32 | 384 | 324 [ 21¢
7507-15 | Ya [0 307 | 583 | 561 | 508 | 614 | €00 | 408 | 441 | 415 | 300 | 356 | 323 | 268 [ 107
40 558 |§70 | 558 | 834 [ 511 | 487 | 462 [ 437 [ 412 | 983 |34 [ 311 [ 287 [ 191 [ &7

S0 | 585 | 576 | 554 | 531 | 507 | 483 | 458 | 434 | ¢07 | 38 | 345 {310 | 250 | 191 85
80 | 572 1551 [527 [ 508 470 | 485 | 429 | 404 { 374 {343 ) 208 | 240 | 168 82
ShuT-ofl PSL: | 170 | 161 ] 153 {144 | 145 [te7 | o fitof1o1] s2] 4| 79} 88| 561 494 32 ¢©

0 608 | 500 | 575 | 557 | 540 | 521 [ 502 | 482 | 444 | 382 | 280
0 00 1588 | 570 | 552 | 534 | 515 | 496 | 478 | 457 | 438 {368 [ 319 [ 170
7S10-19 Tl 508 | 58 | SB7 | 549 | 537 | 512 | 483 | 474 [ 454 | 435 [ 414 [ 363 {276 | B4
40 $37 | 531 | 564 | 548 | 528 | 509 | 460 | 470 [ 451 | 481 {412 | 388 | 308 | 220
50 500 | 554 | 578 | 561 | 544 | 525 | 506 | 487 { 468 [ 448 | 429 | 408 | 387 [ 381 | 299 | 145

50 | 608 | 582 [ 576 ] 559 | 541 | 522 | 503 | 484 | 465 | 445 | 425 | 406 | 302 358 1328 | M40
Shut-oft PSI: | 218 [ 209 |200 | 192 [ 183 [ 174 | 166 | 157 { 148 {140 131 | 123 | 114 10§ 97 M| 83t &2

0 803 1593 | 581 ] 570 | 557 | 530 | 488 | 448 [ 402 [ 328
20 300 | 590 | 570 | 568 | 553 | 539 | 520 | 488 | 456 [ 412 | 363 | 265
7515-26 WD 599 | 588 | 578 | 563 | 551 | 537 | 524 | 510 | 462 [ 439 { 354 | 340 | 224
40 508 | 507 | 588 | 574 | 582 | 548 | 535 | 521 | 508 | 403 [ ¢85 [ 423 (376 [ 314 | 173
50 008 | 599G | & 872 | 360 847 | 532 1610 | 806 | 401 | 477 | 440 | «08 | 353 {282 { 111

60 | . 805 | 584 | 583 | 570 | 58 | 544 | Sa1 | 617 [ 500 | 488 | 475 [ 461 | 432 | 397 | 328 | 244
Shut-of PSI: 374 | 285 | 257 | 248 | 230 | 931 222 | 213 | 205 [ 198 [ 187 {178 [ 161 (135 {110 | B4 | 49

Post-it* Fax Note

7671 [l)eta 7"3/‘9y[o'£1§£5’ 3

To
" 25y 27
A s From
Co.lDept./;‘/’@/ /4,'5., oy C) . %
Phone S Féffde’_{f
no

Bx [ /-.7{/;/— f-’f?- o ‘/X’ Far

(3

.
N



Model 40S | 40 GPM

'FLOW RANGE: 24 - 55 GPM

OUTLET SIZE: 2 " NPT

Performance Curves

NOMINAL DIA. 4"

2000
1900
1800
1700
1600
1500
'1400
1300
1200
1100
1000

HEAD (FEET)

900 |-

700 [}
600 [~
500
400
300
200
100
0

H
B : T * ; T
)

N [408200-6608 (20 HP)j

IS .‘._._. — .

PRV -

]
{
:

T M
i
. t

— - gy e

> Co i rmmm 1 OPERATING RANGE: 24 to 55 GPM I

IR T - — CAPACITIES BELOW 24 GPM
- . SEEMODE.L25$

-
e ——— R

408200-5808 (20 HP)I — =

m\ ‘
T

)

I ;

— B s

P ettt - - T

800 |-

3 IOS1 50-4408 (15 HP)]

""" [4081 00-30 (1 0 HP)"I'—"

= 40S20-7 (2 HP)| — ===

-

e

I4oszoo-soos (20 HP)———=

__.....‘.\

—————— o nean - e
OO ~ e .
- - [ U

-

et T 7

I - - :
I . A_AE "..".;".' R
LI e e

i Fms1so-37os (15 HP)]::"‘::"

-
--

|4OS75-25 (7‘/2 HPlJ

-
-
-
- e

ﬁ87521 (71/2 Hp)-' ! - T

o ﬁ)sso-15(5 HP)] T

s [30850-12 (5 HP)]

— [a0S30-9 (3 HP)[ =

—[a0sT03 (1 HR)—————

"""" 40515-5 !1 /2 HPLE-T- -J—

T ——

1

..-.._,.'_. : 1
. R 1
1

0

10 20 30 40
CAPACITY (GPM)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

4* MOTOR STANDARD, 1-10 HP/3450 RPM.
6" MOTOR STANDARD,15-20 HP/3450 RPM.
* Also available with 6" motor.

Performance conforms to [SO 2548 Annex B
@ 5 ft. min. submergence.

GRUNDFOS %




Technical Data 40 GPM

DIMENSIONS AND WEIGHTS
MOTOR | DISCH. DIMENSIONS IN INCHES | APPROX.

MODEL NO. [FIG.[ HP SIZE SIZE A B C D E | SHIP WT.
40810-3 A 1 4" 2'NPT | 246 | 118 | 128 | 38| 39 32
40S15-5 Al 112 4" 2°NPT | 207 | 136 | 161 381 39 37
40S20-7 A 2 4" 2°NPT | 345 ]| 1561 | 194 | 38| 39 41
40S30-9 A 3 4" 2°NPT | 433 | 206 | 27| 38| 39
40S50-12 A 5 4" 2°NPT | 51.3 1236 | 277 | 38| 39 78
40550-15 A 5 4" 2°NPT | 562 | 236 | 326 | 38| 39 84
40875-21* Al 712 4" 2"NPT | 746 | 296 | 450 | 38 | 54 120
40S75-25" Al712 4 2"NPT | 812 | 206 | 51.6 | 38 | 54 124
40S100-30* Al 10 4" 2"NPT [103.7] 439 | 598 | 38| 54 181
40S150-37DS Al 15 6" 2NPT | 995 | 280 | 71.5| 54| 54 244
405150-44DS A 15 6" 2'NPT | 1110} 280 | 830 | 54 | 54 340
40S200-50DS** | B | 20 6° 2'MPT | 136.0 ] 306 |1054]| 54 | 55 319
40S200-580S** | B | 20 6" 2'"MPT 1492 | 30.6 |1186| 54 | 55 34
40S200-66DS°* | B | 20 6" 2'MPT [ 1624 306 | 131.8( 54 | 55 394
NOTES: All models suitable for use in 4" wells, unless otherwise noted.
Weights include pump end with motor in Ibs.
* Also available with 6" motor.
** Built into sleeve 2° MPT discharge, 6" min. well dia.
MATERIALS OF CONSTRUCTION
COMPONENT CYLINDRICAL SHAFT (3-44 Stgs.)| DEEP SET (50-66 Stgs.)
Check Valve Housing 304 Stainless Steel 304 Stainless Steel
Check Valve 304 Stainless Steel 304 Stainless Steel
Diffuser Chamber 304 Stainless Steel 304 Stainless Steel
Impeller 304 Stainless Steel 304 Stainless Steel
Suction Interconnector 304 Stainless Steel 304 Stainless Steel
Inlet Screen 304 Stainless Steel 304 Stainless Steel
Pump Shaft 431 Stainless Steel 431 Stainless Steel
Straps 304 Stainless Steel 304 Stainless Steel
Cable Guard 304 Stainless Steel 304 Stainless Steel
Priming Inducer 316 Stainless Steel 316 Stainless Steel
Coupling 329/420/431 Stainless Steel ** | 329/416 Stainless Steel
Check Valve Seat NBR/316 Stainless Steel NBR/316 Stainless Steel
Top Bearing NBR/316 Stainless Steel NBR/316 Stainless Steel
Impeller Seal Ring NBR/316 Stainless Steel NBR/316 Stainless Steel
Intermediate Bearings NBR/316 Stainless Steel NBR/316 Stainless Steel
Shaft Washer LCP (Vectra®) LCP (Vectra®)
Split Cone 304 Stainless Steel 304 Stainless Steel
Split Cone Nut 304 Stainless Steel 304 Stainless Steel
Sleeve Not Required 316 Stainless Steel
Sleeve Flange Not Required Zincless Bronze*
Coupling Key Not Required ** 302/304 Stainless Steel

NOTES: Specifications are subject to change without notice.
Vectra ® is a registered trademark of Hoechast Calanese Corporation.

*Stainless Steel option available.

** If using 6° non-standard motors, refer to 416 Stainless Steel for coupling

and 302/304 for the coupling key.

GRUNDFOS PUMPS CORPORATION + 2555 Clovis Avenue ¢ Clovis, CA ¢ 93612
Area Centers: Allentown, PA « Atlanta, GA ¢ Chicago, IL * Clovis, CA « Dallas, TX ¢ Seattle, WA

GRUNDFOS’ %

(800) 333-1366 * FAX (800) 333-1363
Canada: Mississauga, Ontario * Mexico: Apodaca, N.L.

Model 40S
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Ur-31-98 03:99PM

FLOW RANGE

3to 10 GPM

PUMP QUTLET

1" NPT

FROM PEERLESS MIDWEST

T0 912484898048

P002/003

75 [TVl crunoros

PERFORMANCE CURVES

CAPACITY (GPM)

800 —— —— T
r1t . N 1
et | ._{-.F.IT ..:.-} : L He +
H [] ool -¢: ! . LT
T T e
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feee e g e e TI\’\
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M R o e [
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o e e o ! o g
o A B s
] h H T
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U0y v U L
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B St ST s
< R
E bl et e e o 4
m A B o |t -1
vy o (780718 G HRY L
[a) P T
400 :
L
T e e (TR R et
R e R P A e un e
et b b LJ‘ g
PRI SO, 20 S (DR 05 1 g o G A
| e et Y R . -
N [ et
u——— T [7SOS-H(‘/:HP_)_].J_»-.-'- ‘
200 PP e G e g o
S L LT T
L | S s n
_-L?SOS-S%‘/:H’};_ TLL
- e --;1*m\‘ -t
200 ——— e
i .
1 T L
. } .
- !
T T
L. r %
. ere | . Yo —_—h
TS N oy e R
s oo . - 1 LRI
100 B P
e o vl e et i
- ek
T s _g}
T T L
L .- e m ;
0 ;
0 1 2 3 4 5 8 7 8 9 10

DIMENSIONS AND WEIGHTS

LENGTH WIDTH " APPROX. UNIT
MODELNO. HP (INCHES) (INCHES) | SHIPPING WT.(LBS.)
739038 A 23 % 3Y% 27
. 7805-11 % 267% % 30
7507-15 Y, 30% 3% a3
7810-19 1 345 3% 36
7515:26 1'% 42 3% 46

Speciticatons are subject 10 chunga wilhout notice.
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__RED BRASS PITLESS ADAPTERS

g !Zf QUALITY FEATURES/BENEFITS
- Brass male part of adapter is tapered. BENEFIT: Easy connection of female and male parts.

m‘arass female part is also tapered. BENEFIT Tight connection and easy removal.

lzrﬂeplaceable O-ring seal in solid brass casting. BENEFIT: Easily replaced not a seal from factory only.

ﬁ Molded gasket for positive outside seal on discharge, plus O-ring or gasket glued in place, for seal on inside of :;‘_-"-'u
casing. BENEFIT. Glued gasket does not fail off during instaliation, N

IZ( Solid brass collar made for perfect fit and positive seal between molded gasket to discharge and outside of
casing. BENEFIT: Insures sanitary watertight seal to casing. ‘

m‘Extra-wide solid brass nut. BENEFIT: To accommodate wrench for easier installaﬁon.

ONLY MERRILL STILL OFFERS HEAVY WEIGHT CASTINGS WITH
. QUALITY YOU NEED AT PRICES YOU WANT.

ORDER UPCBAR  DROP&  DISCHARGE CASING WILL*  HOLE APPROX. CARTON  MODEL
NO.  CODE(QTY.1) DISCHARGE LENGTH  SZES SUPPORT SAW WTABS. QTY.  SERIES.

MBSO  samsrorress 1" 18" 5.8 300 134" 24 4 IMPORTE&’ﬁ!.
(Brass)  (Long Model) - 50 SERIES 2 3
MB200  seziomsrz I 1.8° -8 40 134 28 4 EDIE
-~ (Brass) (Long Model) ) - F
MBI100  6az67 0uzsa3 " 18" 5 400 . 13 30 4 IMPORTED 4,
(g [ N 200 SERIES
MB225  sesromses 11/ 18 5.g T o2ua s 2 . IMPORTED R+
(Brass) (Long Model) - R B
MBI125  guzs0m7s3 11/4° 18" 5.8 300 214 50 2 o
(Long Modst) - A 200 SERIES 327
MBSO  sazseocrre 1" 18" . 5.8 3000 134" 26 15 MERRILL-USA™ .
(DPM No. 00248) (Long Model) . » 60 SERIES
MB100  sezeramaro 1" 18 5.8 4000 134 3.2 1 MEHRILL-U,SA-_-‘/.
(DPMNo.0028) {Long Model) : 100 SERIES =i+
MBIOON 542367 043070 1 18 . 5.8 2000 134 25 . 4 MERRILL-USA:
{No outside thread) : {Long Modei) 100 SEF(IES4ér E
MBP100 62367 orazs2 1 18" 5.8 400 194 32 - 12 MERRILL-USA:_ -
o " ILL.CODE  (Long Model) . . 100 SERIES ¥ * =
MB125  saormser © 114" 18 58 300 24 50 0 2 MERRILL-USA -1 -
. (Long Model) ' - 100 SERIES © .’
MB125N 64267 03087 114 1.8° 5.8 300 214 38 2 MERRILL-USA
(No outside thread)  * (Long Model) . 100 SERIES {
MBP125 642267 018289 114" 18° 5.8 300 214 50 12 MERRILL-USA 3
4 ILL CODE  {Long Model) 100 SERIES
MHB100 646701832 1 18° §-122 800 11316" 57 1 MERRILL HEAVY i
¥ (DPM No. 001B) HEAVY DUTY  (Long Model) . ' . DUTY SERIE$__7_;‘1" MHB300 =
MHB125  guzs67 01884 9 114 BRE Y §-122 700 214 63 1 MERRILL HEAVY :.
(DPM No. 0038) HEAVY DUTY  (Long Model) , : DUTY SERIES !
By MHB300  suzerorsess 20 17 6-12 600 278 125 1 MERRILL HEAVY ;
- B (OPM No. 004B) HEAVY DUTY  (Long Model) DUTY SERIES
MHB400  s«erosss 114" x 1" 1.7 5-8 N/A HOLE 97 1 MERRILL HEAVY b
(DPM No. 005B) HEAVY DUTY (Long Model) GUIDE DUTY SERIES "

-l “When properly installed, MERRILL PITLESS ADAPTERS wil Support a length of schedule 40 steel pipe full of water
- B and pump indicated in table above. Other companies may claim more support - but have little or no safety factor.




Merrill Brass Pitless Adapters have passed CERTIFIED WATERTIGHT STANDARDS PAS-1 established ang
regulated for the industry by the Pitless Adapter Division of Water System Council.

MODEL
NO. MBS0  MB200 MBI100 MB225 MBI125 MBSO  MB100 MB125 MHB100 MHB125 MHB300 MHB400

PART MBM50 MBM20 MBIMIO MBM22 MBIMI12 MBMSO MBM10 MBM12 MHM10 MHM12 MHM30 MHMap
+ NO.

: ' APPROX. .96 117 123 2.0 2.06 1.09 1.23 206 233 2.59 5.54 3.82
WTJLBS.

UPC Bar 64267 04652 1 642367 04553 8 8426704554 § 642357 18177 642367018999 64267019013
Code (Qty. 1) 642367018191 54238701807 842357 04201 1 64267010184 642357 01900 6 84067 L1337 ¢

MALE PART O-RING

i JPART OR222 OR326 OR326 OR326 OR326 OR222 OR326 OR326 OR326 OR327 OR332 OR32
: NO. : . : ,
| 'APPROX..004 008 08 008 .00 004 008 008 008 . 01 .02 (2) .008
b ;WTJLBS. .

: UPcBu 642367 26572 ¢ 642387 06573 7 64067 085737 : 842367 08573 T sizeT0BTT 642367 05575 ¢

f :'Codo(my.n 642365708573 7 6 4267 065737 842367 065720 . 842367 06573 7 642387 08574 4 64267 065737

._:-i’ART MBF50 MBF20 MBIF1I0 MBF22 MBIF12 MBFE0 MBF10 MBF12 MHF10  MHF12 MHF30 MHF40
NO.

" APPROX. .91 1.09 1.04 1.74 1.81 84 X 1.81 217 229 4.33 3.38
" WTJLBS.

FEMALE PART . ’ ymﬂ.’ §42087 04658 3 842367 046530 642367 04650 8 §42387 01604 7 64236701891 7 84235701893
642367 04204 2 842087018054 - 842067 018224 642367 01

\ -_Code(my. 1) 642367 01806 1 642367 01607 8
R FEMALE PART O-RING
" PART MBFG10 MBFR20 MBFR20 MBFR22 MBFR22 MBFGI0 MBFR20 MBFR22 MBFR20 MBFGj2 MBFG30 MBFG12

; .No. 642367 C1605.2

FEMALE PART O-RING “APPROX. 08¢ 020 020 02 oz 064 020 02 00 033 .08 033 Top
- WIILBS, .064 Bottom

- . UPCBar 64267 018025 642367 018108 " 26708 642067018108 642357 018108 64267055188 MBFG10
- Code (Oty. 1) 542367018108 642367 (044 8 842367 01008 5 642367 0454 8 £ 42367 01809 2 §<238T e 5

:,PAHT MBG20 MBG20 MBG20 MBG22 MBG2? MBG20 MBG20 MBG22 MHG10 MBG22 MBFG30 MBFGI2
- NO. . 842367 01605 2

APPROX. 032 032 032 060 060  .032 .03 060 032 060 086 033 Top
GASKET WT.LBS. : 064 Botiom

" UPC Bar 64267018153 642367 018153 642387 01816 0 642357018153 8426701895 5 s«zeroesss MBFC10
Code (Qty. 1) 642367 01815 3 842387018160 842967 018153 642367018180 84267 018180 64236701508 &

PART MBC20 MBC20 MBC10 MBC22 MBC12 MBC10 MBC10 MBC12 MHCI0 MHC12 MHC30 MHC4O
NO. .

. APPROX. .24 .24 22 34 36 22 2 3% .67 73 1.20 1.8
WTLBS.

UPC Bar & 42087 0180z 3 642387 018009 84236701801 6 842367 01800 9 84235701887 0 642387018894
Cade (Qty. 1) 64257 018023 6 42067 18030 842357 018009 64236701801 6 64236701888 7 842367 01630

- PART MBNSO MBN20 MBIN10 MBN22 MBN12 MBN8O “MBN10  MBN12 MHN10 MHN12 MHN30 MHNi2

8420676194

APPROX. 7 2 21 s 4 o m e m s 8 52Top
'WTJLBS. 32 Botiom

UPC Bar 8423870467~ < 642357 04678 1 642367 01822 1 642367 01821 4 64207010 T s«ssroas: MHN1C
Code (Qty. 1) 842701808 84287 OEN S 84267 04208 6 8428701822 1 | 64236701904 4 842367010337

) 1. To Install 2. In Use
OTE: NOTE: Merrill Pitless L

or use.with Concretg ﬁl_e - Adapters are
: adgls. designed for

easier installation.
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MODEL JX1
THREADED END

FROM PEERLESS MIDWEST

T0 912464698045

P003/003

MODEL JX PITLESS UNITS

feature Maass non-rusting 304 s.s. and bronze

MODEL
JX1.cC

COMPRESSION
COUPLING

g
i
|
£S5
o
"
i
i
L
*
=
-
>
e
iy
X ';
’,

MODEL JX1UNIT

Order JX1 units with thread and, plain send for welding, or
compression coupling.

JX1 units, threaded or plain end, for 4", 5", 6", 77 0.D. and
8" and larger casing sizes, from one inch to four inch dis-
charge. Discharges at any bury depth.

MODEL JX1.CC

Compression coupling end, Model CC, compression coupling
available for 44" Q.D, casing only.

MODELS JX and JXX
Units furnished with weld-on % coupling are standard.

n
b3
4
¥
‘i
3
i
[

MODEL JX

MODEL JXX

JX1 and JX Pitless Units are WISCONSIN STATE
APPROVED for over 3-family dwellings, production
of milk, food and publi¢ use.

Meets State of Missouri guidelines for public and
semi-public installation,

New York State approved for public use.

Maass Pitless Units are mada of schedule 40 pipe.

MAASS

MANUFACTURING, INC.
MUSKEGO INDUSTRIAL PARK
882 W19246 Apalio Drive
Muskego. Wi 53180

to.

.

SEE YOUR DISTRIBUTOR OR REP
FOR ADDITIONAL INFORN

[}

|
CROSS SECTION OF PITLESS

. Removable drop
_pulling pump.

ipe for instellation or

Condensation drain from drop pipe cup.

Bronze custing thre
outlet of drop pipe

lpdcd same as inlet and |
i

Bronze casting hold' rigid by two 8 degree

guides in housing.
Cast steel housing
Stainless steel flan
204 srainless  stee
corrosion.
Neoprene O-ring ¢
Lookl Top ond bott
well cosing for pe
Angled seating lip
pockers,

Bronza costing hold
vertical for even s
Well casting. Note:
or pockels in pitlesy
in well casing wh1
moved.

welded to well cosing.

e nipple non.magnetic
eliminotes  elnctrolylic

al.

bm haousing lip sets inta
itive welding.
eliminates condensotion

1 pump pipe rigid end
rain on pipe threcds.

No condensation crevice
housing. No obitruction
n bronie casting is ro-

RESENTATIVE

AATION



PUMP STARTER

MAKE: FURNAS

MODEL: ESP 100

SIZE: NEMA

STARTER VOLTAGE: 460 VoLT
COIL VOLTAGE: 110 VoLt
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fMotor Minder

The Smact Way to Protect Your Pump Investment

L= J'301p-cT2 -3 PIASE

l MODEL S
30113 SUE eTose e, U
' e ... 208/230 VAC LOAD. i
com ROL or PILOT S T

' VOLTAGE 115 VAC T
el 460/5TS . VACLOAD i

"".460/57 VAC LOAD;

J SET-UP AND CALIBRATION: INSTALLATION:
= . Set “FULL LOAD” adjustment knob 1. Follow the wiring diagram below. .
l clockwise, and the “TRIP POINT” '

knob counter-clockwise. 2. Use copper conductors ONLY.

2. Start motor and run under normal load 3. Overload protection in accordance
conditions. The top light of the bar graph with NEC is required.
should come on. Tumn the “FULL LOAD"
knob counter-clockwise until light is below 4. Terminal torque is 15 inoz.
full-scale but above half-scale of the bar
graph indicator.

3. Turn “TRIP POINT” knob clockwise until

l second light comes up towards, but below

the “FULL LOAD?” light setting. Slowly !’!.TE.EBA_
continue rotating the “TRIP POINT” knob MOTOR MINDER™
clockwise until the “TRIP POINT INDICATOR” TN/C

p SRS

light starts to glow: this is close to the trip
point. Back off the “TRIP POINT" setting
slightly. Repeat this step (Step #3) until desired

sensitivity is obtained. @ @ @ @ @ .

-———————

re
[}
[}
!
]
)
'
]
)

4. If unit trips, the light on the bar graph will blink. ' ‘NOTE :
Resct the unit manually by pressing the “MAN- ‘3_(}.-' \ Terminals
UAL RESET"” button, or allow the unit to Auto 11SVAC 6,748 are
. Restart by setting the “TIME-OFF” switch to EUTRAL reserved for
the desired recovery time. "';:ES:‘;';,E witeH | cf)ptional
. . eatures,

TIME-OFF SWITCH SETTINGS: !
(Switch settings in hr:min) “0—’5' | X

1-0:09 5-1:22 9-2:35 D -3:47 L O—""{T— ' X

2-0:36 6-1:48 A-3.02 E-4:15
3-0:45 7-2:00 B-3:11 F-4:24 roa 1 1310 3 v st ;U:A"/‘? A »-";'v:.':
' 4-1:12 8 -2:34 C-3:38 0 - Manual M i 8 2

Wiring Diagram:
Motor Minder Model 3018

1 = INTEGRA.



=INTELE

Lis Wnassomad W Lioviasl Coutir

MU Tﬂﬁ }WJhH.ULCu.‘

—-—-—.—-——ﬂ

O
©
©
®
©
©)

l LINE
O—& o :\
§svac : '
Q 4
NEUTRAL
" *PRESSURE SWITCH | N
(IF USED) -
. L1 O-——/ ‘ I"rxr
| cO—7 -—[E.'_D——l | X

I

 so—" T X

~\  FOR 11/2T0 3 HP MAKE
i 2 PASSES OF LOAD WIRE
THROUGH THE C.T.

@

- — —

FOR 1/2 TO 1 HP MAKL
3 FASSES OF LOAD WiiikC
TrikGUCH TnE C.T.

- Wiring Diagram:
Motor Minder Modol S01B



t)ﬂOtOl‘ Minder

Smag Way to Protect Your Pump Investment

k ‘30113-(_"1"2"31*1,1».5'1& ,
MODEL I

301B 10 TO 30 ILD.
. s © 208/230 VACLOAD. -,
CONTROL or PILOT . - e T e

VOLTAGE 11§ VAC S
' B C.o20TO 100 WP
" 460/S7S VACLOAD * °

:.460/575 VACL

SET-UP AND CALIBRATION: | INSTALLATION:

1. Set “FULL LOAD"” adjustment knob 1. Follow the wiring diagram below.
clockwise, and the “TRIP POINT” ' ‘ '
knob counter-clockwise. 2. . Use copper conductors QNLY.

2. Start motor and run under normal load 3. Overload protection in accordance
conditions. The top light of the bar graph with NEC is required.
should come on. Tumn the “FULL LOAD"
knob counter-clockwise until light is below 4. Terminal torque is 15 in/oz.

full-scale but above half-scale of the bar
graph indicator.

3. Turn “TRIP POINT” knob clockwise until
second light comes up towards, but below

the “FULL LOAD?” light setting. Slowly . - - !’.I.TE.GBA_
continue rotating the “TRIP POINT” knob MOTOR MINDER™
clockwise until the “TRIP POINT INDICATOR"” -+N/C

L =

light starts to glow: this is close to the trip
point. Back off the “TRIP POINT" setting i
slightly. Repeat this step (Step #3) until desired i

sensitivity is obtained. : @ @ @ @ @ @ @ .

———— -
_————-—t

4, If unit trips, the light on the bar graph will blink. ‘ " NOTE:
Resct the unit manually by pressing th(? “*MAN- ! ‘S—o"oJ \ Terminals
UAL RESET"” button, or allow the unit to Auto , 15VAC 6,748 are
Restart by setting the “TIME-OFF” switch to N reserved for
the desired recovery time. "PRESSURE SWITCH | optional
(F USED) H features,
d L O—-", — !
TIME-OFF SWITCH SETTINGS: i :
Switch settings in hr:min) H O_{—D—' i
- 0:09 5-1:22 9-2:35 D-3:47 uO——/"-{D]—i:

0:36 6-1:48 A-3.02 E-4:15 O O
B s 7200 B Foex 2 -& 10,00
12 '8 -2:34 C-3:38 0 - Manual trittnn g C1. [ s

Wiring Dlagram;
Motlor Minder Model 3018

—INTEGRA.



=INITELIH ..

100 aresd B lrvasl vwinie

MU TOR i NMUzcx..

J
pa
s

ro
2

-——-——_““

)
©
@------

olelelele

l LINE

O—3S >

l 1I5VAC g
O ﬂ@~¥
| NEUTRAL

o, ]

**PRESSURE SWITCH . ‘
l (IF USED) i m

i L2 O——T —{_ 1 i }-—fxf ‘ \MOTOR
' 1
; |

| O— I X
’ .

| n
| -
|

FOR 1/2 TO 1 HP MAKI
3 FASSES CF LCAD Wil
TiGuCri Tnk C.T.

FOR 1 1/2 TO 3 HP MAKE
2 PASSES OF LOAD WIRE
THROUGH THE C.T.

~ Wiring Diagram:
Motor Minder Modol 5018

”~~
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Pump CONTROLLER

MAKE: COYOTE
MODEL: MOTOR MINDER



94/22/97 17:20 LAIBE CORP =+ 317 871 4094 NU.Y8S  bug

COYOTE

PROTECTS THREE PHASE PUMPS and MOTORS |
from

UNDERLOAD PHASE OVERLOAD VOLTAGE
running dry phase loss excessive current draw high voltage

gas locking phase reversal sand locking low voltage

air locking broken wire to motor voltage imbalance
clogged inlet

frozen discharge line It pump
underloads restart
delay Is adjustable from

1 min. to 12 hrs.

Easy calibration.
Just hold in
reset button and turn X
sensitivity knob until

light is brightest. /&

N
Ty,

Built-in sensors
simplify instaliation

Indicator lights show
fault condition '

NO PLUMBING * NO PROBES * FULLY AUTOMATIG

FIVE MODELS AVAILABLE OPEN CHASSIS

3383 (AS PICTURED) OR IN
RAINPROOF ENCLOSURE
380V @ |.|STED (Add “3R" to model number to order
575V rainproof enclosure) _
"~ No need to specify horsepower

when ordering. Each voltage model c o Yo T E \

will operate any horsepower motor MANUFACTURING INC.

in its range. ROUTE 66 « DRAWER 910, TNERAS, NM 87059

800-468-1177 » 505-281-1177
FAX 505-281-3053 /
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THREE PHASE COYOTE
TECHNICAL DATA -

120° TO +70° C temperature
0% 10 95% humidity noncondensing

OPERATING RANGE

HORSEPOWER RANGE

208V mode! 13- 75hp
230V model  1/3-100 hp
380V model  1/3-150 hp
460V mode!  1/3-200 hp

5§75V model

1/3-250 hp

RANDOM START

When energizing Coyote by turning on power at circuit breaker or fused disconnect there is a delay of 4 1o 10 seconds
before Coyote lurns on the pump. This “random start” feature is designed to prevent many pumps served by a single
power source from all restarting at the same instant when power is restored after a power oulage.

——

- > _— e r T e

VOLTAGE FAULT

| pump and vollage light blinks.

low voltage high voltage
trip reset reset trip
208V model 172v 181V 235V 244V
230V model 190V 200V 260V 270V
380V model 340v 350V 410V 420V
460V model 380v 400V 520V 540V
575V model 475V 500V 650V 675V
voltage imbalance 14% any line from the average of the three lines.
trip delay resel delay
2 seconds 60 seconds

Blus or minus 2%. If three voltage faulls occur within a tifteen minute period while pump is running, Coyote locks oul

© e e mereee .
e o e e

 PHASE LOSS OR REVERSAL

trip delay reset delay

[ 1 second 60 seconds
OVERLOAD trip amps trip delay reset delay
) 150% of nermal 1/4 second 60 seconds
Tries two limes to restart then Coyote locks out pump and overlad light blinks.
: 1 second adjustable

On motor start-up, circuitry waits two seconds before monitoring for lack of fluid.

Underload sensitivity adjustable plus or minus 20% from point at which tune-in light is brightesl.

1 minute - 12 hours

- ————————- *

e
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SIGNAL

Normally open dry contacl closes to activate alarm on any fault condition.

DIMENSIONS OVERALL

7 1/2" high, 10 1/4" wide, 4 1/2" deep

————-—.
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ALL ABOUT THREE PHASE COYOTES

What does it do?

Coyote shuts off the pump:

o if the pump fails to pump fluid because
there is no fluid available to it, or because it
is gas locked or alr locked, or because the
inlet is clogged,

« |t the power supplied to the pump is im-
proper, e.g., phase reversed or missing,
voltage too high or too low, etc.;

« If the motor draws excessive current or if
there is a broken wire to the motor.

For how long does it shut down?

If the pump runs out of fluid, Coyote
restarts it after waiting the interval you
choose on the timer.

« If the incoming power goes bad, Coyote re-
starts the pump when proper power is re-
stored.

«If the motor draws excessive current,
Coyote will try three times to restart it. If the
overcurrent condition is not cured, Coyote
locks out the pump, and the overcurrent
light blinks.

What if there is not enough fluid to pump when
the pump restarts?
Coyote will let it run just one second, shut it
off, wait the same amount of time and try
again, wait and try again, until there is enough
to pump.

what if | want to turn on the pump before the

timer has run its cycle?
Just push the RESET button or turn the power
off and then on again at the circuil breaker
and the pump will restart.

How does it work?

Coyote monitors the incoming power and the
electrical characteristics of the motor. When
the pump quits pumping fluid, those character-

.istics change, and Coyote shuts it off.

LIMITED WARRANTY
Coyote products are warranted against faulty materials or workmanship for onc year trom dele of manufaciura. Coyotc's liadility under this
warranly is limited to repairing, replacing, or al its oplion issuing credit for any product returned during Ihis period, and providad that any such
defect has not been caused by misuse, ncglect, improper ins1allation, repair, or alteration. Coyote will not be liable and spacifically disclaims
or for conscquential damage of any nalure.

responsibility to any party for loss, direct or indirect, for costs, expenses,

Will it operate on power supplied by generators
and phase converters?
Yes.

On what kinds of pumps does it work?
Submersibles, centrifugals, jets, and sumps.

In what kinds of applications?
Water wells, oil wells, booster and lift sta-
tions, chemicals transfer, mine dewatering,
sewage treatment, solution mining, food pro-
cessing, construction dewatering, and clean-
up of aquifers contaminated by hydrocarbons
are the most common.

What about protection from the environment?
The Insides of Coyote are sealed in plastic to
keep out moisture, insects, and blowing sand

and dust.

How about power outages? N
When the power is out, the pump won't ru:@i
When it comes back on, Coyote automatically
resets itself. There is no need to touch any-

thing.

What about lightning induced power surges?
Rugged and effective prolection for the elec-
tronics of Coyote is built-in.

How is it installed?
Coyote is installed between the circuit
breaker and magnetic contactor in minutes
with a standard screwdriver.

What if | need something a little different from
the standard unit?
Please call us. It is likely we have already
made for someone else what you have in
mind. Controls also available for single phase
motors.




PUumP CONTROLLER

MAKE: RED JACKET
MODEL: MOTOR MINDER
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Effoctive Protaction From

Damage Caused By:
* Plugged Suction

* Dry Well

+ Slow Recovery

+ Cavitation or Alrlock
* Loss of Flow

* Rapld Cycling

v Frozon Discharge Line
« Broken Shaft or Drive Coupl

Foatures Benaflls

T0 912484898048 P002/003

3 REDJACK

ofor
nder

"~ MODELS RI101, RI201 & RJIOT

Pump Monitoring System
The Red Jacket Motor Minder is o haavy duly mpior
control that protects pumps from burnouts ccusep by
underload or rapld eycle condltions. Whan it defects an
underload conditian, the Red Jacket Moler Mindar will
automatically shut off the pump to prevent burngut and
unnecessary wear to the pumping mechanism, T}\e syt
tam will restort automatleally after a seot period, |or it can
be restaried manually. !

i

System Sentinel
With Motor Minder’s exclusive System Sentinel fsaturs,
you can easlly dlagnoss the condltion of your pymping
system, The System Sentinel uses & serlas of Iighrs which
ara visible through the panel cover. Two lights Indicate
the pump is In a normol operating condition . When one
light is blinking, Moter Minder hos turned off the pump.
When no lights are on, you have a power failurz, blown
fuss, or o tripped cirevit brecker. Now you can |nstantly -
dalermina your pump’s oparating status and prgvent
necessary service calls,

—

Full Adjustabillty  Adjust the “Load Setting “Yind "Trip T
ments. "Automate Restart nmr' cdlu

Light Ber Display Used for callbrcﬂo'r'\ a.nd monllenng load stei 0
your pre-fel thmhold lffha systam Is ubom to g3

B I T T T

Gasy to Install instells In minutes on naw ar axisting systems. No plumBIREE

mlnul Ralnght housing.

Linaar Yoroid Sensing Rod Jackﬂ usas an axclushes linoar teroid which umet curronl e

Is more renablo under locked rotor or ather hlgh current condlﬂ

BuilMn Transisnt Protector Proncts th- ccnnol from damage cuused byllghrnlng ar Ilno-vo v

Choose from six models  Avallabla in alnqlo- ond three-phase modals, from T o 575\6:
‘ available in cado-approved sncloguro or panel mount.

Warronty W4 cre cammittad te ansuring your total satisfaction by offering o ane-y8E

of installation or 18 months from dote of manufactura.
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Post-It® Fax Note 7671 [Pa s oddSs® R

To _7;50‘,‘ Y, 3 =2l From c. W
CoJDept. %L Co. J:De’é w ” M »
Phone ¢ Phone ".2/ ? 2{5/"?"55, ﬁ
N RAP- 457 -G 2,7 -2 84 Jeke|
BTy O D Ay SRR S A TN — m
~MODELS R1101, R3I201 & R3301 memuql
Syztam Santnel E
{lioht bar dispiay) COL
Load Bolling Trip Polnt Cattrol -
Contrad ]

Opflans Rastan Timer. ; ~ ks i Manus) Rasigrt
An optional ralay can bo added Swich |
to automatically start o backup Trip Point
pump or trigger on alarm when tndloater Light
the primery systam Is shu! off, : ‘ 1l

+ A rostart probe can bo addad to over s dise . e
ride the fimer. 2 e NNa Y gmoomlaloet. n

v An gyutamatle counter can be , R4 Listed 3A), riin-
s'drld;dc;’odi!r& the number of —— Sy e i view por

Lug-lype . U - |

' Oplional restart fimers are available Terminal
to customize timer needs.

¢+ Aloglt ourput can be added for
computer interface.

+ A remote reset buiton con be placed

off sita. . i _ ]
+ Optionol ponel-maunt detign avall: . ] L ' e MounIIng Hols L ¥
able. : )
Candult Xnookouls (172' & 3/4%) @ :
Speclfleutions  Madel Informaflon
Power consumphion o 3 wets {mex) Modal Conrol Voktage  Lood Voliaga  Phase Herieppwer
Conirol Voltage (+/- 10%) --mee e 118/230 VAC RITOTA” 230 230 Single
Response Times: Rnow  owms . he o Single w10
1. Dry Well =+~ - 3 sae max) RJ201A 230 230° Single
2. Alr Lagk e e 30 SOC RJ2018 115 230" Single
3. Rapid Cycle CeTL TR G s
(2 s8c, skm/ﬂop) e e @ C)’dOI
Pliot Duty Rafing - - 960 VA 113018 s ds0° Thrao
Yorm Block Ralng - -~ -~ 230V, 28 Amp
Output contact Rating - -« 2.0 HP @ 230 VAC *Used on loods mlwms mag slorer/conicadors,
Horsepower Range -+ {See medel "lﬂnﬂl **inciuder external CT senters Spacky CT1 Sta 15 HPar CT220 4o JO!HP
Operating Tamparatura 20°C 10 83° ¢ Red Jackat Motor Minder ls manutacturad by INTEGRA, LLE,
Waeight and Dimensiens: Longmant, CO, and dlstributed under leense by Marley Putnp, a
Pane! Mount - 1.5 {bs,, 2.128Y x 417 2 2.5”  United Dominion company. Dirsct product inquiries to:
With 3R Brglogure e - 3.5 Ibs, 88" x 4.8" x 3*

Marley Pump, USA  Tal: 800/262:7639
Fux: 813/408-5853

I . Mariey Pump Lvailazie From:
A Urstad Qonnios Qompany ( f

' 7401 W. 120th 81. » Overiand Park, K6 86213 « 813/498:6700

Mariay Pymp resarvas the right to maks Gagign imoravaments and prickg modifications
1 0cosary and withaut noties. © 1984 Martey Pump frinted in UsA

RJW146 387 " ——— .




FLow METER

MAKE: SENSUS
MODEL: SR 11
Size: 1”
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APPLICATIONS: Measurement of cold water where flow is in one
direction anly; in residential, commarcial and industrial services.

CONFORMANCE TO STANDARDS: Sensus SR II® Water Metars
comply with ANSI/AWWA Standard C700-latest revision. Each meter is
testsd to insure compliance,

CONSTRUCTION: Sensus SR I1® Watar Meters consist of three basic
components; maincase: mseasuring chamber; and sealed register.
Maincases are of bronze with extarnally-threaded spuds. Registers are
housed in a bronze bonnet, a bonnet of synthetic palymer is available
as an option. Maasuring chambers are of Rocksyn® a corrosion-resistant,
tailored thermoplaslic material tormulated for long-term performancs
and aspeclally suitable for aggressive water conditions. Malncass
battom piales are available in bronze or, it frost protection is deslred, in
cast lron or tsynihelic polymer.

REGISTER: Hermetically sealed; proven magnetic drive design elimi-
nates dirt and moisture contamination, tampsering and lens fogging
problems, Standard register includes a stralghl-reading, odometer-type
fotalization display: a 360° test circle with center sweep hand; and a low
flow (leak) detector. Gears are self-lubricating, molded plastic for long
lite and minimum frlction.

No changs gears are required for accuracy calibration. Generator
and TouchRead System remote reading systems are available for all
SR Il Water Meters. {See other side of sheet for additional information.)

TAMPER RESISTANT FEATURE: A unique locking system prevents
customer removal of the register lo obtain free water. A special lool,
available only to water utliities, Is required to removse the register
bonnet. When the optional plastlc reglster bonnel is selected, a tamper
detection seal is available.

MAGNETIC DRIVE: The S8 II® fealures a hydrodynamically cushioned
design that eliminates pramalure wear of components. The meter
utilizes a positive, refiable drive coupling. (Patent pending.) The high-
strength magnets used will eliminate “drive slip” in normal use and
also provida adequate strength to drive remote register units.

OPERATION: Water flows through the meter's strainer and Into the
measuring chamber where it drives the piston. The hydrodynamically
balanced piston oscillales around a cantral hub, gulded by the division
plate.

A drive magnst transmils the motion of the piston to a driven magnet
located within tha hermatically sealed register. The driven magnet i3
connsclsd to the register gear train. It reduces the piston oscillations
into volume lolalization units displayed on the register dial face.

MAINTENANCE: Sensus SR I Water Matsrs are engingered to provide
long-term value and virtually maintenance-free operation. Simplicity of
design and precise machining of componants allows interchangeability
of parts of like-size meters, reduced parts inventary rsquirements, and
ease of malntenance. The register can ba removed without relieving the
waler pressure or removing tha maincass from the installation.

As an alternative to utility repair, Sensus offers maintenance programs
to provide factory reconditioning of the maincase and replacement
components at low fixed prices. See bullstin PD-301.

CONNECTIONS: Tailpieces/Unions lor installing the meters on a
variety of pipe types and sizes are avallable.

GUARANTEE: Sensus SR 1I® Water Meters are backad by the exclusive
"Bronze-Clad SR |l Guarantee,” Ask your Sensus represeniative for
details or see Bulletin PD-302.

Sa. ..

LPLadN & TEL

5/8° (DN 15mm) SR li®

SERVICE

SR II° Water Meters
DISPLACEMENT TYPE MAGNETIC DRIVE
COLD WATER METERS

5/8" (DN 15mm) 3/4” (DN 20mm) 1" (DN 25mm)

2/4" (DN 20mm) SR Il¢

Measuremenl of cold water wkr, flow in one directian only,

17 (DN 25mm) SR Ii*

PD-300

“NORMAL OPERATING
FLOW RANGE

5/8" (DN 15mm) slze: 110 20 galimin. {0.25 0 4.5 ms‘n)
/4" (DN 20mm) size: 2 to 32 gal/min. (0.£5 | 7.0 m3h)
1* (ON 25mm) size; J to 50 gal/min. (0.7 lo 11.0 m*h)

ACCURACY

100% = 1.5% of acual thruput

LOW FLOW
REGISTRATION

5/8" ai2e: B5% at /4 gal/min, {0.06 mh)
3/4” size: 85Y% at 1/2 galimin, (0,10 m3h)

17 5ize: 95% at ¥4 gal/min {0.15

m3h)

MAXIMUM
PRESSURE LOSS

s/8" size! 7.0 pa! 9l 20 gal/min, {0.5 bar 614.5 m2h)

3/4* size: 9.0 pai al 30 gal/min. {D.6 bar a: 7.0 mdh)
17 gize: 7.3 psi at 50 gal/min. (6.5 bar at 11.0 mh)

MAXIMUM OPERATING
PRESSURE

150 pa! {10.0 bar)

MEASURING ELEMENT

Ogcillaling piston

REGISTER

Straight resding, hermetically sesled, magnetic drive.

Remoie reading unit oplionat.

REGISTRATION

1€ galions, 1 cubic ‘ool or 0.1 m3/aweep hand revolution,
1,000,000 gailons, 1.000.000 cublc feet or 100,000 m?

capacity.
8 ocomater wheela.

°*METER
CONNECTIONS

5/8” (DN 15mm) size: 3/4” (26.45mm) threads
5/8” x 3/a4" (DN 15mm x 33mm) size: 17 (33.25) threads
3/4* (DN 20mm) size: 1* (33.25 threads

3/87° x 1" (DN 20mm x 42mm) aize: 1% (¢1.91mm) threpds

1* (DN 25mm} size: 1%° (41,81mrm) threads
(Al threads are giraigh! pipe, exiernal type, conforming

10 ANS| B2.1 or ISO R228, Il speeifist.)

MATERIALS

with 17 connection thread.)

Maincase~=Bronzg

Register box—Bronze {standara). eyninelic salymer

{aplional)
Meusuring chamber—Rockayn®

Bottom plats—Bronze, cas: Iron ar +synthelic palymer

Magnets—Plasliclzed materlal
Cazing oolts—Stainless sieel
Strainer—Syntharic polymer

*Maximum rales listed are for intcrmittent flow only,
Maximum continucus llow rstes as speeilicd by AWWA are:
8/8" (DN 15mm)-10 gal/min (2.3 m3h)

3/4" (DN 20mm)—15 gal/min (3.4 m3h)
1* (DN 25mm)—25 gal/min (5.7 m3n)
**Unleas olnerwise noied, 5/8° sizc and 5/8* x 3/4~ characterialics are identical,
{5/8* % 3/4” designatos 5/8” with 3/4* connection thread.) Also unicss otherwise noted
&/6° size ond 3/4° x 1* size characteristice aro ldentical. {3/4° x 1° designatas 3/4°

Metric designalion is the nominal bare x the oulside dlameier.
TSynthetic polymer maincase bottam plate avallable on 5/6” meter oaly.

T TP

AEIr VR
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SEALED REGISTER
=)
MAGNETIC
COUPLING -
LOCKING DIVISION N
SCREW PLATE
2 DIRECTION
- - i
1 OF FLOW
€ |STRAINER .~
PISTON
3 PISTON ROLLER ===
BOTTOMUNER— BOTTOM PLATE
l !
imensions and Net Weights
METER SIZE A B c WIDTH NET WEIGHT"®
s/8" 702" 5.0" 1.3/4" 3.7/8" 4.31b,
(DN 15mm) {(190mm) {(127mm) {44mm) (98mm) {1.97 kg)
5/8"x 3/4" 7-/2" 5.0" 1.3/4" 3-718" 4.4 ib.
(DN 1Smm x 33mm) (180mm) (127mm) (44mm) (98mm) (2.00 kg)
3/4" g" 512" 2-3n18" 4-12" 6.4 Ib.
(DN 20mm) {229mm) (140mm) (56mm) (114mm) {(2.90 kg)
3/8" x 1" ) 5-1/2" 2-3/16" 4.1/2" 6.6 Ib.
(DN 20mm x 42mm) (228mm) (140mm) (58mm) (114mm) (2.99 kg)
3/4" shorl 712" 512 2-3ng” 412" 6.2 b, —_—
| (DN 20mm) (190mm) (140mm) {56mm) (114mm) (2.81kg) |
1" 10-3/4" 6-13/16" 2-3/4" 6-5/8" 11.9 |h. N
(DN 25mm) (273mm) (173mm) (70mm) (168mm) (5.4 kq)
*with Rocksyn® measuring chamber.
Remote Systems—For use with all sizes of Sensus Water Meters
The TouchRead® Automated Meter Reading and Billing Sys-  for pit-set meters. It uses a data transfer module factory sealed 10
.tem-—is a multi-purpose encoded remote system suitable for the top of the register. The TouchRead Convertible {TRC) reglster
indoor and/or outdoor use. The Electronic Communications can later be field converted 1o be compatible with centralized auto-
Register (ECR) uses a wired connection between the meterand  matic meter reading. All versions can be read with a visual reading
an outside remote TouchPad data transfer module. device, and/or 2 TouchRead System Interrogator/Recorder. For
. . . : detailed information on TouchRead System equipment retfer to
With a TouchRead PitLid (TR/PL) moduls, pit-set meters can be ; A .
read automatically without lifting the meter box lid. The meter bullstins RS-983, TR-984, RS-890 and TR-995.
register, factory sealed to the PitLid module, is interrogated by Self Generating Remote (GTR)—In the GTR remote system a
touching a PitPrabe to a lid mounted module to read and store meter generates and transmits an electrical pulse via a wired
meter data, even in flooded pits. connection 1o a remote totalizer. The meter's generator unit is
A non-remote version of the TouchRead® System is also available submersible. See data sheet RS-966.
Sensys Technologies, Inc. Authnrized Disirutor
N | l 450 N, Gallatin Avenue
A Unlontown, PA 15401
TECHNOLDGIES,INC. TOLL FREE HOTLINE
1-800-METER-IT
1-800-638-3748
I 9
AN



FLow METER

MAKE: NEPTUNE
SIzE: 17°/2”
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/ 25 mm (1in), 38 mm (1-1/2in) & 50
mm (2 in) TYPE S FLOWMETERS
WITH MODEL 157 AND 800 SERIES

REGISTERS

1-112" Type S with
Model 157 Rogiater

"SPECIFICATIONS

DESCRIPTION
The 1%, 1.1/2°. and 2" Type S flowmeters utilize the
nitating dise positive displacement tneasuring cham-
ber technology. This design results in an extremely
accurate flowmeter that is insensitive to small changes
in viscosity and flow profite dislutbances. Each tiow-
meler includes a base unit, that houses and protects
the measuring chamber, and a gear train. Registers
provide roset of delivery and totalization. A wide vari-
ety of pulse transmitters permit remate operation and
monitoring.

DESIGN FEATURES

SUSTAINED ACCURACY

The ECHLUMBERGER nutating disc measuring
chamber is both accurate (100% +1.0%) and depend-
able, with repeatability of 100 + 0.1%. For specific flow
ranges, accuracivs of 100% + 0.5% are easily ob-
tained. In addition, the disc design permits accurate
measurement of liquids with non-abrasive, solid par-
ticles (up 1v 0.22 mMM/D.0US in.) without major damage
or erosion to the measuring chamber for intermittent
(i.e.. batching) operations.

FLEXIBILITY

-The rugged bronze outer body components are com-

patible willi hundreds ot non-acidic liquids. Fianged

DON JOMNS iNC CHI

1" Type S with
Model 832 Reglster

212 686 3384 P.O1

TS-108
Rev. 0-88-03-03

17, 1-1/2%, and 2" Type S Flowmeters

25mm (1in) 0380003
38 mm. (1-1/2 in) 090004
50 mm (2 in) 090005

% Nutating Disc Positive-Displace-
ment Disc Principle

% Ideal for Continuous Operation

* Change Gears for Positive Calibra. |
tion

\ * Repeatability 100 + 0.1% of Rate

B % Minimal Maintenance

* Compatible with Hundreds of Non-
Acidic Liguids

end connections allow rapid conversion from right to left
hand flow. Pulse transmitters, when used with the
BATCHMATE (electronic batch control) and a locally
acquired solencid valve, result in an economical and
dependable local o ramote batching eystem.

LONG SERVICE LIFE :
Rugged constnirtion of Type S flowmeters assuie 3
system that is simple to operate and economical o use.
Furthermore, Type S flowmeters have been proven
through mare than 100 ycara of manulacturing
experiencs.

EASE OF MAINTENANCE

Type S flowmeters do not require elaborate timing gears
or difficult adjustment procedures. Replacement of a
worn or damaged measuring chamber, gear train, or
register is both simple to accomplish and requires mini-
mal time.

POSITIVE AND ACCURATE REGISTRATION
Positive adjustment through patented
SCHLUMBERGER calibration (vhange) gears allow
changes down to 0.15% increments and reduce errors
caused by vibration and tampering.
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MECHANICAL PRESET VALVES
Schlumbarger 1- and 2. stage mechanical auto-

DON JOHNS INC CHI

312 6686 3384

Slup vaives are available for all 1 1-1 12, and 2" Type §

Flowmeters. They must accompany an appropriate 800 Series mechanical preset register.

8ingle Trip preset vatves are ofther fully open or

fully closed. They may be specified for flow rates up
to 190 LPM (50 GPM) whare hydraulic shock is not
a factar. Single trip valves ore also used wilh Jarger
flowmeters to measure liquids that have viscositles

over 10,000 SSU/1400 cPs.

Double Trip preset valves permit controlied valve

cloging. Controlied valve closing reduces the

potantial for hydraulic shock on both the digpensing

lines and the meter Hself. Double trip valves are

recommended when measuring liquids with Viscosi-

ties less than 10,000 SSU/1400 cPs that have
sither high operating pressures or flow rates
exceeding 190 LPM (50 GPM).

Presel valves may be installed on sither the inlet or
the outlet of the flowmster. However, installation on

the outlet side is prefened In order 10 keep the
flowmeter full and to maintain accuracy. A fine
mesh line strainer should be installed upstream of

tho lowmeter and valve combination. The purpose

of the strainer is to prevent foreign particles from
damaging both the measuring chamber in the

2" Type S with 800 Series Registar
and Auto-Stop Valve

flowmeter and the piston/cylinder assembly in the preset valve.

Model 23 Auto-Switch on Back of
800 Serles Preset Register

MECHANICAL REGISTER SWITCHES

Schiumberger Mode! 23 Auto-Switches are micro switch
devices that attach to 800 Series Presat Registers. They
control pump and/or solenoid valves that are used in
place of mechanical auto-stop valves. Upon completion
of delivery. the auto-switeh provides contact closuros to
close the vaive stages and finally de-energize the pump.
This orderly system shutdown reduces wear, saves
energy. and allavistes hydraulic shock on the system.

Model 23A switches are Double-Pole Double-Throw
(DPDT). They provide two (2) ewitch closures for 2-staye
valve shut down, with the final closure de-energizing.

Model 23B gwitches aro 8ingle-Pole Doubie Throw. They

provide one (1) switch closure for single stage valve shut
down and pump de-energizing.

Both Models 23A and 23B swilches are U.L. listed for
hazardoue location usage Class I, Group D; at 1 amps
at 125 to 250 VAC: 0.5 amps at 125 VOC: and 0.25
amps at 250 vDC.

P.g2
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FLOWMETER OPERATING SPECIFICATIONS
CATEGORY 1" TYPE 8 1-12" TYPE S 2"TYPE S
mﬁmn—lw Ty T ——— Yy m— N T g T T ey
Type of Measuring Elemant Positive Displacement Double Case Nutating Dise
End Connections (Threaded) 1-1/2" NPT threaded
cotpling with Not Applicabie
_ Model 157 Register
End Connections (Flanged) 1-1/2%,2 bolt oval, 2", 4 bolt roung,
) . 150# 125%
—Temperature Ratin Max) 121°C (250°F)
Pressure Ratings 10.34 bar (150 psi) @ 121°C | 8.6 bar (125 psi) @ 121°C
low Range (Q Max) 189 LPM (60 CI'M)[ 379 LPM (100 GPM] [ BIBLEM (160 GPM) |
o (Q Min) 19LPM (S GPM) | 38LPM (10 GPM) 62 LPM (16 GPM)
15 [_Totalized Units 10 Litres. 10 Kilograms, 10 Pounds, 1 US Gal on, or 10 US Gallons
= | Enclosure Class Totally mechanical. If mlerfaced with a puise transmitter, i
the rating of the device applies.
Power Supply None, uniess filted with a pulse transmilter, then the rating of the
, installed device applies.
Main Body Material Bronze (over 75% Cu)
Main Body Cover Materiai Bronze (over 75% Cu) i
|_Nutating Disc Ryton
| Shaft Matsrial Stainless Steel
Packing Gasket Material Viton Klingersil
Type of Coupling Mechanicai
Register Type Mode!l 157 Register: Non-Resettable, 7 digit Totalizer
n Capacity: Totalizer 2999999
g 800 Beries Register. Resettable (S digrt), 8 digit Totalizer
- Capacity: Totalizer 99999999: Rese! 39999
Q. | Allernate Units of Measure Only with pulse transmitter and BATCHMATE (Batch Control Computer)
O Ao Stop Valve Single and Double Trip (Mec anical)
S [Switch
< a. Single Stage Model 238
5 h. Doubls Stage Model 23A
k= | Transmitisr Type Consult Form TS-510
g _’Fransmlttér_éutput Consult Form TS-510
O [ Air Eliminator Optional
O [“Strainer Size and Mesh Recommend 20 mesh minimum
|7t i . 9 \ [ " v '%54--..'.y.mkiw - '.1'4
Manufacturar Schiumberger Industries, Measurement Division
Modei Number 090003-XXX | 090004-XXX | 090005-XXX
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DIMENSIONAL DATA
DIMENSIONS - Millimeters (Inches)
38 mm (1-% in) and 50 mm (2in)
Type S with Model 157 Rggister m;é;ammucsw
Flowmeter Weight V
Size | A B c D 3 F kg (Ib) 2 mm (0.88 ;0 .}?
38 256 1165 1330 Isg 181 | aa1 :
(1-172) | (10.08) | (6.50) {13.00) }(2.38) | (7.13 (17.38) | 42.2(93)
50 311 218 432 Q2 232 473 18 mmA(l 58in
(2) (12.25) | (8.50) | (17.00) (3.63) |(9.13) (18.63) } 55.3(122) :

|
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) and 50 mm (2in)
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(475 n)
PLAY VIEW 0f ngg gng OUILETFUNGE  S0mm (2 m) M Crsz
e

83mm (3.25in) R )(
|

B0TTON VIEW 0F 50 o {2 1n} MY Case

) ' MODEL 157 wiTH IMPULSE SWITCH
Type S with 800 Series Register
[Flowrneter[ l Weight | .
| __Shze A B c D E F G kg (ib)
38 258 RS 17330 [3.16 180 ai 65 -
(1-172) | (10.06) | (6.50) (13.00) | (12 44) | (2.38) {(1.63) |(2.56) | 21.3(47) ——el
50 S |26 1432 Taag Tes T3 59 e
(2) (1225)](8.50) | (17.00)| (13.75) | (3.60) (213) |@231) | 327(72)
L) 2
V13 UNC TaP (3) HOLES EouaiL spacep ——{ LS80 (2m)
NM&I)m)aEARANtE ner T
}\ FOR REBOVING REGTSI¢A |
90 W 2mm
102 mm 127 mm 3.56 m) (0.88 1)
e ]
“m 7(5‘”) "'.:',“ §\ —%!
\
M6 mm ) /
.56 1n) normnmwm.im(mmmmr
[
v o —— 17213y 1P 31
fgzm"?) EOUUATEYSP@;’[
168 mm
(663 R
—_— ] / 48mm(188m) 2 2
z S m
, e | (1 98" 11 UNG S140S
3 . o N EQUALLY SPaCED
¢ (5,83 i)

0N 120 men (4 75 ) ..



APPENDIX B
PRODUCT RECOVERY SYSTEMS — COMPONENT
MANUFACTURER CUT SHEETS



PNEUMATIC SELECTIVE OIL SKIMMER SYSTEM —
MANUFACTURES CUT SHEETS



DUAL TANK FULL SHUT OFF (TFSO) SENSOR SYSTEM

THE CEE TFSO SYSTEM PROTECTION EXTENDS BEYOND THE CLASSIC PRODUCT TANK-FULL
CONDITION. IT ALSD INCLUDES THE SENSOR HOSES FOR ADDED SITE SAFETY. IN
ADDITION, ALL EQUIPMENT RECEIVING AIR THAT IS FED BY, AND DOWNSTREAM OF, THE
L TFSO CONTROL, INCLUDING FLUID EXTRACTION PUMPS AND SKIMMERS, WOULD ALSO BE

SHUT DOWN.
AR
FILTER/REGULATOR \

TFSO CONTROL

® WILL SKHUT OFF PNEUMATIC
PUMPS AND CONTROLS.

L

WALL MOUNTING

CONTROL PANEL

12° X 14° X 11°
(20 Lbs)

STANDARD TFSO
UNIT _\

AIR SUPPLY TO
PUMPS AND/OR CONTROLS

ADDITIONAL SINGLE-SENSOR
TSFO UNITS CAN BE ADDED
TO THE SYSTEM.

OPTIONAL TFSO
UNIT LENGTHS ARE
AVAILABLE FOR
DIFFERENT TANK
CONFIGURATIDNS.

I
PRODUCT OIL/WATER }
RECOVERY SEPARATOR SURGE :
TANK TANK }

=

@ ]JF ANY SENSOR HOSE IS
DISCONNECTED, THE SYSTEM

VILL SMOT DOWN. CLEAN ENVIRONMENT ENGINEERS, ‘INC.

EQUIPMENT FOR FUEL SPILL REMEDIATION
0;*; Q?chg:LURSEgSFRT:ESE A AND GROUNDWATER CLEAN-UP .
SYSTEM WILL SHUT DOWN. 333 JOME STRECT, BUTE 162

. o IF ANY SINGLE TANK ARMED 310 €34-4240 (OO 537-1767  FAX (310 634-41%3
y WITH A TFSO UNIT SHOULD | werss cneniz wecrxs ArPROvAS mre jTIREDUAL TANK FULL SSYHSU'ITEM
FILL, THE SYSTEM WILL , MoLm o ﬁ“ OFF ¢TFSO) SENSOR
SHUT DOWN. .-M:,. :.:g ONY RA”!QEZ&""Q s I.'
S V )
AL ot O
g ousi PRIVED NONC 1 1
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CLEAN ENVIRONMENT EQUIPMENT
SOS SELECTIVE OIL SKIMMER (FOR 2" AND 4" WELLS)

FUNCTION:

The Selective Oil Skimmer can essentially remove all free floating hydrocarbon on
groundwater without removing any water. It can remove the hydrocarbon to a sheen
or about two-hundredths (.02") of an inch. Alternate size SOS skimmers are available
for operating in 2* (5 cm) and 4" (10 cm) diameter wells to a depth of 250 feet.

METHOD OF OPERATION:

The skimmer float slides up and down on a guide tube which serves to center the
device in the well and also carry oil from the skimmer up out of the well. The skimmer
float can then follow the fluctuation of water level in the well and maintain its designed
inlet level at the oil/water interface. A semi-permeable screen inside the skimmer float
allows oil to pass into the skimmer, but repels water. Water will be excluded unless
the skimmer float is forcibly submerged 2 inches beneath the water.

There are no electrical switches or sensors in or around the skimmer. When the oil
has been removed to a sheen, the skimmer merely passes air to the pumps, which
are designed to be able to run dry without damage. Air-driven double diaphragm
pumps or SOS product bladder pumps can be used with this skimmer. The SOS
skimmer can be used with water draw-down to draw more oil into the well.

The skimmer can be steam cleaned without damage.

FLOW RATE:
2" Skimmer: 0.25 gallons (0.9 liters) per minute./ 360 gpd

4" Skimmer: 0.7 gallons (2.6 liters) per minute / 1000 gpd

SIZE:
2" Skimmer: Floating skimmer head at 1.75" (4.4 cm) in diameter
and 8" (20 cm) in height

The full skimmer is 36" (91 cm) long including a 30"
(76 cm) guide tube and 1.8" (4.6 cm) diameter centering
disk
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SOS Selective Oil Skimmer (cont'd)

SIZE (cont'd):

4" Skimmer:

WEIGHT:

2" Skimmer:

4" Skimmer:

Floating skimmer head at 3.7" (9. 4 cm) in diameter and 6"
(15 cm) in height

The full skimmer is 48" (122 cm) Iong including a 30"
(76 cm) guide tube and 3.8" (9.6 cm) diameter centering
disk

2 pounds (.9 kg)
3.5 pounds (1.6 kg)

MATERIAL OF CONSTRUCTION:

Stainless Steel, Brass, Aluminum, Polymer Plastics, Delrin and Nylon



SKIMMEKRS

SELECTIVE OIL

4

AINWINS WOL104
v-SOS 900-

T3AVYL LAOHS
v-SOS S00-

AVANVLS
¥-sSOS v00-

OSAH/TAVANVLS
¥-SOS €00-

vdll v-SOS 200-

OSMH/IvVAIL
¥-Sas 1o0o-

AVAVAVAVA

_"-_“u_.“.....:

LUAVAVAVAVY,

't »on . | auosan] " raas ®Gx < 591 € ™3 [9) .p2 ™3 €D .S w3 €2) 6| 900-
0 b Iws (-R3-4daIMN N.wa.ﬁua . o
am sy-sos wvoun| s . w: Gx g 591 € W3 ¥6) .LE 2 99) .22 M2 £2) 6] S0O0-
Z3ulnwdy )hﬂ !-.." .-u-.!al . uj
SUIWKHINS UB 3ALLIINIS ¥ O30 siadu0 sST O3 2 sa v 3 0D .68 43 92) .0€ 3 8c) €2 v00-
Jus | U SWAGsan SXpvalxu
e B N g T @@ N O3 2 sa1 v W3 0SD .6 &3 92) .0€ “3 €0 12| €00-
201 31InS ‘4313818 04 €86
dN-NV3ITI YILVAANNOYD ANV 4 3 g2 sa1 g 3 £C2) .lot M3 viD SP (43 0ED LIS} c00-
NOILVIQIN3Y TS T3N3 304 ANIWdINO3 .
. '2) S w) " ud K wd v -
UZM mmm@zﬁwzm PZWEZO&—>ZH Z<m..~U O3 g22) sq1 ¢ (W 6C2) .201 & pID CF (W3 0ED LIS (11}
. ‘ ) ‘a7 HLON3 a.033 d3ILVM | 39NVY
IHII3IM d3AN3LX3 ATINA WNWINIW 1vd4

nnnnnn
2000004
1800604
OO0
recccce I,
DOV
nnnnnn
#0000
14e0000
nnnnnn

)




- o
-

\
!

: N -

CLEAN ENVIRONMENT EQUIPMENT

$SOS PRODUCT BLADDER PUMP

FUNCTION:

This pump operates inside a well and draws oil up, out of the skimmer and pushes
it to the surface. It can operate at depths of 0 to 250 feet. The SOS bladder pump
can operate in wells as small as 2" (5 cm) in diameter. The pump is designed to
meet stringent air quality standards. Hydrocarbon never comes in contact with the
air inside the pump. Therefore, the exhausted air is very clean compared to that
exhausted from a direct contact pump. -

METHOD OF OPERATION:

Compressed air is introduced to the pump which collapses a bladder inside the
pump. When the air is released the bladder expands drawing oil inside. Check
valves at the inlet and outlet prevent oil from flowing back down towards the
skimmer.

The pumps can be steam cleaned without damage.

FLOW RATES:

PP2-24
» 160 gallons per day with a cycle rate of 4 times per minute

» Size: The body is 24" long; however, with the check valves and
hoses extends to a full 70" (5'10"long)

e Diameter: 1.5" (3.8 cm)
¢ Weight: 4 pounds (1.8 kg)

PP2-48
» 320 gallons per day with a cycle rate of 4 timer per minute

» Size: The body is 48" long; however, with the check valves and
hoses extends to a full 96" (8 ft)

e Diameter: 1.5" (3.8 cm)
e Weight: 6 pounds (2.7 kg)
MATERIALS OF CONSTRUCTION:

Stainless Steel, Brass, Teflon and Viton
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INGERSOLL-RAND.
AIR COMPRESSORS

Important information!
Read and follow these

instructions. Retain for
reference.

L RBAASAERY 3
e TN
S -1‘,“"5'

* Operation ..
,i.'.\hinmance.'... .

" Kits & Service Parts... ..
i Troubleshooting. ... .

WARRANTY

An extended, two-year warranty is available for compressors that use All
Season T30 Select® synthetic compressor lubricant from start-up and continue
operating solely with All Season T30 Select for the entire two-year period. This
warranty applies to the bare compressor pump only. The use of other lubricants
limits warranty to one year. .

Other components on packaged compressors (motor, engine, etc.) are subject to
the component manufacturer’s warranty.

Warranties or other terms and conditions of sale shall be in accordance with
Ingersoil-Rand’s standard terms and conditions of sale for such products which
are outlined in the warranty registration card provided with each compressor.

DEFINTTIONS
DANGER! WILL cause DEATH, SEVERE INJURY or substantial
property damage.
WARNING! CAN cause DEATH, SEVERE INJURY or substantial
property damage. i

CAUTION! WILL or CAN cause MINOR INJURY or property
damage.

BREATHING AIR PRECAUTION

Ingersoll-Rand air compressors are not designed, intended or approved for
breathing air. Compressed air should not be used for breathing air applications
unless treated in accordance with all applicable codes and regulations.

GENERAL SAFETY PRECAUTIONS
® Do not directly inhale compressed air.

® Follow precautions on container labels before spraying materials such as
paint, insecticide and weed killer.

@ Wear a respirator and safety glasses when spraying.

® Do not over-pressurize the receiver tank or similar vessels beyond design
limits.

® Do not use a receiver tank or similar vessels that fail to meet the design
requirements of the compressor. Contact your distributor for assistance.

® Do not drill into, weld or otherwise alter the receiver tank or similar vessels.

© Ingersoll-Rand Company
Printed in U.S.A.

Ingersoll-Rand Company
Reciprocating Compressor Division
Small Compressor Business Unit
Campbellsville, KY 42718

Owner’s Manual

Installation, Operation and Maintenance Instructions
for T30 Models 2340, 2475 and 2545

® Do not remove, adjust, bypass, change, modify or make substitutions for
safety/relief valves, pressure switches or other pressure control related
devices. .

® Do not use air tools or attachments without first determining the maximum
pressure recommended for that equipment.

® Do not point air nozzles or sprayers toward anyone.

® Do not touch the compressor pump, motor or engine or discharge tubing
during or shortly after operation. These parts become hot.

® Wear cye protection when operating or servicing compressor.

® Do not operate where flammable or explosive liquids or vapors such as
gasoline, natural gas and solvents are present

@ Do not operate with guards or shields removed, damaged or broken.

® Do not remove, paint over or deface decals. Replace any missing decals.

. RECEIPT & INSPECTION : .

Ensure adequate lifting equipment is available for unloading and moving your
compressor to the installation site.

NOTE: Lifting equipment must be properly rated for the weight of
the compressor.

Lift the compressor by the shipping skid only.

CAUTION! Do not work on or walk under the compressor while it
is suspended.

Before signing the delivery receipt, inspect for damage and missing parts. If
damage or missing parts are apparent, make the appropriate notation on the
delivery receipt, then sign the receipt Immediately contact the carrier for an
inspection. All material must be held in the receiving location for the carrier’s
inspection. Delivery receipts that have been signed without a notation of
damage or missing parts are considered to be delivered “clear.” Subsequent
claims are then considered to be concealed damage claims. Settle damage
claims directly with the transportation company. ]

If you discover damage after receiving the compressor (concealed damage), the
carrier must be notified within 15 days of receipt and an inspection must be
requested by telephone with confirmation in writing. On concealed damage
claims, the burden of establishing that the compressor was damaged in transit
reverts back to the claimant

Read the compressor nameplate to verify it is the model ordered, and read the
motor nameplate to verify it is compatible with your electrical conditions. Make
sure electrical enclosures and components are appropriate.

Form SCD-748B
August 1998
Replaces SCD-748A
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Receiver Tank Mounted, Electric Motor Driven Model. Gasoline

engine driven models aiso available.
wwwmmbﬂmw
are subject to change without notice or obligation.
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ECTING A LOCATION

General. For electric motor driven models, select a well-lighted indoor area

ith plenty of space for proper cooling air flow and accessibility. Locate the
r at least 15 inches (38 cm) from walls, and make sure the main
supply is clearly identified and accessible.

For gasoline engine driven models, keep the engine at least 3 feet (1 m) away

building walls and other equipment. Do not install or operate in a confined

Temperature. 1deal operating temperatures are between 32°F and 100°F (0°C
37.8°C). If temperatures consistently drop below 32°F (0°C), install the
inside a heated building. If this is not possible, you must protect
/relief valves and drain valves from freezing. If temperatures are
consistently below 40°F (4.4°C), consider installing a crankcase heater kit,
dally if the compressor has difficulty starting.
CAUTION! Never operate in temperatures below -15°F (-26.1°C)
or above 125°F (51.0°C).
Hamid Aress. In frequently humid areas, moisture may form in the pump and
shudge in the lubricant, causing running parts to wear out prematurely.
ive moisture is especially likely to occur if the compressor is located in
unheated area that is subject to large temperature changes.
Two signs of excessive humidity are external condensation on the compressor
tnmmm;wmahmlmlubﬁm
ma_ybeabletopuvanmoisunﬁomfominginﬁwpmnpbyinausing
ventilation, operating for longer intervals or installing a crankcase heater kit

2
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(1) Bare compressorpump x5k 2t §
@) Airinlet fler assembly T
(3) Pressure switch

(4) Discharge safety/relief valve

(5) Beltguard

(6) Lubricant fill

(7) Lubricant drain

(8) Low oil level switch ( if provided)

() Electric motor

(10) Motor starter ( if provided)

(11) Pressure gauge

(12) Air receiver tank

(13) Air receiver tank safety/relief valve

(14) Automatic drain valve ( if provided)

(15) Manual drain valve (location when supplied with automatic drain valve)

(16) Manual drain valve (location when not supplied with atomatic drain
valve)

(17) Mounting holes

(18) Air outlet

(19) Service valve

* Air-cooled aftercooler in back, if provided (not shown)

INSTALLATION

Noise Considerations. Consult local officials for information regarding
acceptable noise levels in your area. To reduce excessive noise, use vibration
isolator pads or intake silencers, relocate the compressor or construct total
enclosures or baffle walls, Contact your Distributor for assistance.

MOUNTING . .
WARNING! Remove the compressor from the skid before
mounting.

Bolt the compressor to a firm, level foundation (such as a concrete floor). Do
not bolt uneven feet tightly to the foundation, as this will cause excessive stress
on the receiver tank. Use metal shims under the “short” fest if necessary.

Gasoline engine driven models mounted on truck beds must be fastened
securely without applying excessive stress on the receiver tank. We recommend
installing a vibration isolator kit

INSTALLING REMOTE AIR INLET PIPING
CAUTION! Do not operate without air inlet filter.

If the air around the compressor is relatively free of dirt, install the air inlet
filter at the inlet commection at the pump. If the air is dirty, pipe the filterto a
source of clean air, Use PVC plastic tubes. Do not use black pipe or galvanized
pipe,asmmpmmoteswwﬁngandmConsidcrhmallmgmMinetype
filter for ease of cleaning and replacement. Make the line as short and direct as
possible and as large, or larger, than the diameter of the inlet connection on the
pump. Do not install piping with a diameter lower than that of the compressor
intake,
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Typical Remote Air Inlet Piping.

Direct © compressor AFE‘I%‘RLET

— CUTSIDE
WALL

T =

BUSHINGS
DRAIN VALVE

Increase the pipe diameter one size for every 10 feet (3 m) of length or every
90° bend. Make sure the piping is adequately braced.

If you pipe the filter outdoors, cover it with 2 hood to prevent the entrance of
rain or Snow. -

Heavy duty filter elements and filtration equipment for fine airborne dust, such
as cement and rock dust, are available through your Distributor.

INSTALLING DISCHARGE PIPING
WARNING! Do not use plastic pipe, soldered copper fittings,
rubber hose, or lead-tin soldered joints anywhere in the compressed
air system.
CAUTION! If you will be using All Season T30 Select lubricant, all
downstream piping material and system components must be
compatible. Refer to the following material compatibility list. If
there are incompatible materials present in your system, or if there
are materials not included in the list, contact your Distributor.

Typical Compressed Air System.

Saitable
Viton®, Teflon®, Epoxy (Glass Filled), Oil Resistant Alkyd, Fluorosilicone,
Fluorocarbon, Polysulfide, 2-Component Urethane, Nylen, Delrio®, Celcoo®, High
Nitrile Rubber (Buna N. NBR more than 36% Acrylonitrile), Polyurethane,
Polyethyiene, Epichlorobydrin, Pelyacrylate, Melamine, Polypropytene, Baked
Phenolics, Epoxy, Modified Alkyds
(® indicates trademark of DuPont Corporation)
Not Recommended
Neoprene, Natural Rubber, SBR Rubber, Acrylic Paint, Lacquer, Vamish, Polystyrene,
PVC, ABS, Polycarbonate, Cellulose Acctate, Low Nitrile Rubber (Buna N. NBR less
than 36% Acrylcaitrile), EPDM, Ethylene Vinyl Acetate, Latex, EPR, Acrylics,
Phenoxy, Polysulfones, Styrene Acrylonitile (San), Butyl
NOTE: All compressed air systems generate condensate which
accumulates in any drain point (e.g. tanks, filters, drip legs,
aftercoolers, dryers). This condensate contains lubricating oil
and/or substances which may be regulated and must be disposed of
in accordance with local, state, and federal laws and regulations.

General Requirements. The piping, fiztings, receiver tank, etc. must be
certified safe for at least 250 psig (18 kg/em?) working pressure. Use
hard-welded or threaded steel or copper pipes and cast iron fittings that are
certified safe for the compressor’s discharge pressure and temperature. DO
NOT USE PVC PLASTIC. Use pipe thread sealant on all threads, and make up
joints tightly to prevent air leaks.

Main Air Distribution Line. The main compressed air distribution line
should be of sufficient pipe size to minimize the pressure drop between the air
supply and the point of use. Slope the piping downward in the direction of air
flow 1o aid in the removal of condensation at all drain points along the line. The
piping must be as short and direct as possible, and adequately braced.

Drip Legs. A drip leg is a pipe extending downward from the main line to
collect condensation. Drip legs should be installed at the lowest points in the air
line and at any point where the line goes around an obstruction. A drain valve
should be instatied on the bottom of each drip leg.

Drop Legs. A drop ieg is a pipe originating from the main air distribution line
that feeds air to an outlet for air tools or other air operated devices. Drop legs
are taken off the top of the main line so that condensation does not easily flow
into them. Drop legs should be designed so that the air outlet comes off the side
of the drop leg, rather than the bottom. By doing this, condensation which is
carried from the main line collects below the outlet and prevents moisture from
entering the tool or device using the air. A drain valve should be installed on the
bottom of each drop leg.

Condensate Discharge Piping. If installing a condensate discharge line, the
piping must be at least one size larger than the connection, as short and direct as
possible, secured tightly and routed 10 a suitable drain point. Condensate must
be disposed of in accordance with local, state, and federal laws and regulations.

WARNING! If an aftercooler, check valve, block valve, or any other
restriction is added to the compressor discharge. install 2
properly-sized ASME approved safety/relief valve between the
compressor discharge and the restriction. :

COMPRESSED AIR DRYER
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Supply Line Terminal

L Load Terminal

FU Control Circuit Fuse

HATS High Air Temperature Switch (#)

LOLS Low Oil Level Switch (¥)

M Motor Starter Coil

oL Motor Starter Overload

Ps Pressure Switch

Ss Selectar Switch (#)

bd Altemate wiring for converting 3 phase starter to 1 phase application
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NOTE: ON UNITS To power Starter
REQUIRING A STARTER, supply | ""

. CONNECT LINE POWER
TO THE STARTER. DO
NOT CONNECT LINE
POWER TO THE

l PRESSURE SWITCH.

® Connect ground wire to ground lug

@ L3 used for 3-phase motors &
starters only

lwmmc (ELECTRIC MOTOR DRIVEN MODELS)
WARNING! Electrical installation and service should be performed
by a qualified dectrician who is familiar with all applicable local,
state and federal laws and regulations.

General. The motor rating, as shown on the motor nameplate, and the power
supply must have compatible voltage, phase and hertz characteristics.

Wire Size. The electrical wiring between the power supply and electric motor

varies according to motor horsepower. Power leads must be adequately sized to

protect against excessive voltage drop during start-up. Information for selecting
'uzpmpawiresizemdwaringcomecdomsbmﬂdbepmvidedwithﬂu

motor. If other electrical equipment is connected to the same circuit, the total
electrical load must be considered in selecting the proper wire size. Do not use
undersize wire.

Magnetic Starter. If the motor installed on your compresser has a motor resct
button, it does not require a magnetic starter, If the motor does not have this
button and the compressor does not have a factory-installed starter, install a
magnetic starter with thermal overload protection. Follow the manufacturer’s
instructions for installation. Ingersoll-Rand cannot accept responsibility for
damages arising from failure to provide adequate motor protection.

Fuses. Refer to the National Electric Code to determine the proper fuse or
circuit breaker rating required. When selecting fuses, remember the momentary
starting current of an electric motor is greater than its full load current.
Time-delay or “slow-blow” fuses are recommended.

Pressure Switch. On compressors without a factory-installed pressure switch,
wire a pressure switch in accordance with the appropriate wiring schematic in
this manual. Mount the pressure switch in accordance with the manufacturer’s
recommendations. The connecting Jine to the receiver tank must be as short and
direct as possible, and certified safe for at least 250 psig (18 kg/em?).

CONNECTING A BATTERY (GASOLINE ENGINE DRIVEN MODELS)

NOTE: If you will be making connections to a remote battery, the
compressor engine must be equipped with an alternator.

Battery. A 12 volt battery with a minimum current rating of 250 CCA (cold
cranking amps) and minimum ampere-hour rating of 24 Ah should be sufficient
for cranking most electric start engines.




Battery Cables. Refer to the following table for size and length
recommendations. '

Cable Mazximum Length
Size (GA)

6 5'(1.5m.)

4 7-2.5"QR.1m)

2 12’(3.6m.)

Connection Procedures. (1) Connect the battery positive (+) cable (A) to the
starter solenoid terminal (B). (2) Connect the battery negative () cable (C) to an
engine mounting bolt. Secure the wire in place by screwing a suitably-sized nut
onto the bolt and down onto the terminal. (3) Connect the battery positive (+)
cable (A) to the battery positive (+) terminal. (4) Connect the battery negative
(-) cable to the banery negative (-) terminal. (5) Coat the terminals and cable
ends with corrosion-preventive grease.

Battery Connections.

WARNING! Remove the cable from the negative () side of the
battery before servicing.

Refer to the engine manufacturer’s instructions for more information.

FUEL PUMP INSTALLATION (GASOLINE ENGINE DRIVEN MODELS)
Some engines use an optional fuel pump to supply gasoline to the engine
directly from a vehicle’s onboard fuel system. Install the fuel pump within 12
inches of the bottom surface of the vehicle’s fue! tank. Protect the pump from
contamination by installing a fuel isolation valve and an inline filter between
the pump fuel system.

COMPRESSOR LUBRICATION
CAUTION! Do not operate without lubricant or with inadequate
lubricant. Ingersoll-Rand is not responsible for compressor failure
caused by inadequate lubrication.
All Season T30 Select. Ingersoll-Rand recommends All Season T30 Select
synthetic lubricant from start-up. See the WARRANTY section for extended
warranty information.

OPERATION

START-UP (ELECTRIC MOTOR DRIVEN MODELS)

(1) Release pressure by opening the service valve. (2) Close the service valve
and start the compressor.
CAUTION! Unusual noise or vibration indicates a problem. Do not
continue to operate until you identify and correct the soarce of the
problem.

NOTE: Ensure direction of rotation is correct per the arrow cast on
the beltwheel. Compressors with a sheetmetal type beltguard also
have a directional arrow decal applied to the beltguard side facing
the front of the unit. If rotation is incorrect on three-phase units,
interchange any two of the three leads .

START-UP (GASOLINE ENGINE DRIVEN MODELS)

WARNING! Do not operate gasoline engine driven units in an
enclosed area.

Alternate Lubricants. You may use a petroleumn-based lubricant that is
premium quality, does not contain detergents, contains only anti-rust,
anti-oxidation, and anti-foam agents as additives, has a flashpoint of 440°F
(227°C) or higher, and has an auto-ignition point of 650°F (343°C) or higher.
Remember using a lubricant other than All Season T30 Select from start-up
limits warranty to one year.

See the petroleum lubricant viscosity table below. The table is intended as a
general guide only. Heavy duty operating conditions require heavier viscosities.
Refer specific operating conditions to your Distributor for recommendations.

Temperature Around Viscosity @ 100°F Viscosity Grade
Compressor (37.8°C)
sus Centi- 1S0 SAE
stokes
40°F (4.4°C) & below 150 32 32 10
40°F to 80°F (4.4°C 10 26.7°C) 500 110 100 30
80°F to 125°F (26.7°C 10 51.0°C) 750 165 150 40

If you use a petroleum-based compressor lubricant at start-up and decide to
convert to All Season T30 Select later on, your compressor must be
decarbonized by your Distributor before conversion.

Filling Procedures. (1) Unscrew and remove the oil fill plug. (2) Fill the
crankcase with lubricant.

Refer to the following table for crankcase capacity.

Model Crankease Capacity
2340 28 oz. (827 ml.)
2475 41z (1212ml)
2545 73 0z (2158 ml.)

Use one of the following methods illustrated to determine when the crankcase is
full.

Oil fill opening

® 0

Add Full

d
Acd f
Add
’ * if provided

(3) Replace the oil fill plug HAND TIGHT ONLY.

Sight glass® Dipstick®

Unloader.

(1) Release pressure by opening the service valve. (2) Turn on engine gasoline
supply. (3) Put choke in “on™ position. (4) Close service valve and put unloader
lever in “unload™ (A) position for Kawasaki and Honda engine driven models,
“Joad™ (B) position for Kohler engine driven models. (5) Start engine, release
choke, and allow engine to warm up for two to three minutes. (6) Return
unloader lever to “load™ (B) position on Kawasaki and Honda engine driven
models.

NOTE: Turn gasoline supply off when compressor is not being used.



NOTE: Some gasoline engine driven compressors require 58
break-in hours of operation before reaching full capacity and speed.

NOTE: After 20 hours of operation, engine idle speed may increase
slighty. If this should happen, your Distributor may need to make &
slight adjustment.

COMPRESSOR CONTROLS

Automatic Start & Stop Control. This type of control applies to electric
motor driven models 2340, 2475, and some 2545 units.

NOTE: Automatic Start & Stop Control is intended for use when
the motor will start no more than 6 times per hour.

When the receiver tank pressure reaches the factory pre-set maximum pressure
(usually 175 psig), the pressure switch stops the compressor. When the receiver
tank pressure drops below the factory pre-set minimum (usually 135 psig), the
pressure switch resets and restarts the compressor. ’

Constant Speed Control. This type of control applies to gasoline engine
driven model 2475.

When the receiver tank pressure reaches the factory pre-set maximum pressure
(usually 175 psig), the unloader slows down the engine and the compressor
stops pumping. When the Teceiver tank pressure drops to the factory pre-set
minimum (usually 145 psig), the unloader resets, the engine returns to full
speed, and the compressor resumes pumping.

Dual Control. This type of contro! applies to some Model 2545 units. Select
either automatic start and stop control or constant speed control by adjusting the
knob on the auxiliary valve. For automatic start and stop control, turn the knob
on the auxiliary valve fully clockwise to disable the auxiliary valve. The
pressure switch will then start and stop the compressor.

NOTE: For dual control models, antomatic start and stop is

preferred.
Auxiliary Valve.
KNOB iE C o crocans:
' = (. COUNTERCLOCKWISE

Sonar

1

l

Select constant speed control if the compressor restarts in less than 10 minute
intervals or runs more than 40 minutes per hour. Tum the knob fully
counterclockwise to nun the compressor continually. When the receiver tank
pressure reaches 170 psig, the compressor runs but does not pump.

NOTE: The auxiliary valve is factory pre-set ats psig lower than
the factory pressure switch setting.

CAUTION! Running unloaded for more than 20 minutes per bour
or more than 15 minutes continually with the use of constant speed
control will cause oil pumping and shonld be avoided.

PRESSURE SWITCH ADJUSTMENT
WARNING! High voltage is present at the pressure switch contacts
when the power supply is connected. Disconnect, lock and tag main
power supply before making adjustments.

WARNING! Discoanect, lock and tag main power supply and
release air pressare from system before performing maintenance.
NOTE: All compressed air systems contain maintenance parts (e.g.
lubricating oil, filters, separators) which are periodically replaced.
These used parts may be, or may contain, substances that are

CAUTION! Do not adjust the pressure switch to exceed the
maximum discharge pressure of the compressor.

NOTE: Adjust the pressure switch only if adjustments are
absolutely necessary.

Caut-In & Cut-Out. The cut-out (compressor shut-down) is the pressure at
which the switch contacts open, and the cut-in (compressor restart) is the
pressure at which the switch contacts close. See COMPRESSOR CONTROLS.

Adjustment Controls. All pressure switches have a range adjustment control
(A) . Some pressure switches also have a differential adjustment (B) control. On .
switches without a differential adjustment control, the span between cut-in and
cut-out pressure levels switches s factory set for 40 = 4 PSIG and cannot be
adjusted.

NOTE: Some pressure switches are equipped with an on-off lever

used to open and close the electrical contacts inside the switch.

THIS LEVER IS NOT A DIFFERENTIAL ADJUSTMENT

CONTROL. The pressure switches with the on-off lever do not

have a differential adjustment control.

Pressure Switch Adjustments.

Adjustment Procedures (Switches without differential adjustment control).
(1) Remove the pressure switch cover. (2) Adjust the range by turmning the range
adjustment nut clockwise (in) to increase the cut-out point or counter-clockwise
(out) to decrease the cut-out point. NOTE: One full turn changes the setting
approximately 2 psig. (3) Replace cover, reconnect power supply and start the
compressor. (4) Note the pressure gauge reading at which the compressor cuts
out (5) Repeat adjustment procedure if necessary.

Adjustment Procedures (Switches with differential adjustment control).
(1) Remove the pressure switch cover. (2) Set the cut-in pressure with the range
adjustment nut. Tumn the nut clockwise (in) to increase the pressure or
counter-clockwise (out) to decrease the pressure. NOTE: One full tumn changes
the setting approximately 2 psig. (3) Set the cut-out pressure with the
differential adjustment. Turn the differential adjustment nut clockwise (in) to
increase the pressure or counter-clockwise (out) to decrease the pressure.
NOTE: One full tum changes the setting approximately 2 psig. (4) Replace
cover, reconnect power supply and start the compressor. (5) Note the pressure
gauge reading at which the compressor cuts out. (6) Repeat adjustment
procedure if necessary.

The minimum possible differential is approximately 20% of cutout pressure. It
is advisable to have as wide a differential as possible to avoid frequent starting
and stopping of the compressor. Note the pressure gauge reading at which the
compressor cuts-out and re-cstablish this point if necessary.

Note the interaction between the range and diferential adjustments, ie., if the
cut-out is increased, the differential will also increase, or if the differential is
narrowed, the cut-out will be reduced, etc. These factors must be considered

when adjusting the switch and compensated for accordingly.

o MANTENANCE

regulated and must be disposed of in accordance with local, state,
and federal laws and regulations. .

NOTE: Take note of the positions and locations of parts during
disassembly to make reassembly easier. The assembly sequences
and parts illustrated may differ for your particular unit



Daily or Before @ Check lubricant level. Fill as needed.
Each Operation @ Drain receiver tank condensate (if automatic drain
valve is not provided). Open manual drain valve and
collect and dispose of condensate accordingly.
Check for unusual noise and vibration.
Ensure beltguards and covers are securely in place.
Ensure engine (if supplied) is filled with fuel and
lubricant according to the manufactrer’s
recommendations.
® Ensure area around compressor is free from rags,
tools, debris, and flammable or explosive materials.
Weekly ® Clean screen in automatic drain valve (if provided).
Open manual drain valve at bottom of automatic drain
valve to blow out debris. Collect and dispose of
condensate accordingly.
©® Check safety/relief valves by pulling rings. Replace
safety/relief valves that do not operate freely.
@ Inspect air filter element(s). Clean if necessary.
Monthly ® Inspect for air leaks. Squirt soapy water around joints
during compressor operation and watch for bubbles.
® Check tightness of screws and bolts. Tighten as
needed.
@ Clean exterior.
3/500 @ Change petroleum lubricant while crankease is warm.
1272000 * ® Install maintenance pak
—Or —
® Change All Season T30 Select lubricant while
crankcase is warm.
@® Replace filter element.
* indicates months/operating hours, whichever occurs first.

RECOMMENDED KITS & SERVICE PARTS
Keep these kits and service parts on-hand to avoid prolonged down time for

for applications in which interruptions in service are not acceptable. Detailed
instructions for inspection and service are included with each kit

T30 Select lubricant and air filter element(s) to start-up and maintain your
compressor for the first year. Start-Up kits for gasoline engine driven models
also include a replacement engine air filter, engine oil filter, and engine
Jubricant. See the engine manufacturer’s instructions for more detailed engine
care information.

PART NO. DESCRIPTION

32305880 KIT, START-UP — 2340

32305880 KIT, START-UP — 2475 WITH ELECTRIC MOTOR
32305872 KIT, START-UP — 2475 WITH KOHLER ENGINE
32498511 KIT, START-UP - 2475 WITH KAWASAKI ENGINE

Maintenance Paks. Maintenance paks contain all the parts necessary for one
complete 12 month/2000 hour maintenance service of your compressor.
All-Season T30 Select lubricant, air filter elements, gaskets, drive belts, and
instructions are standard with al! maintenance paks.

PART NO. MODEL

38485132 PAK, MAINTENANCE — 2340 (ALL UNITS)

38485157 PAK, MAINTENANCE — 2475N7.5

38485165 PAK, MAINTENANCE — 2475N5

38485173 PAK, MAINTENANCE - 2475F11G

38485181 PAK, MAINTENANCE — 2475F11GKA

38485082 PAK, MAINTENANCE — 2545E10

38485082 PAK, MAINTENANCE — 2545E10V

All Season T30 Select Lubricant

PART NO. DESCRIPTION

32318875 LUBRICANT, ALL SEASON T30 SELECT
-1Q(.946 L) BOTTLE .

32318883 LUBRICANT, ALL SEASON T30 SELECT
- CASE OF (12) 1 Q(.946 L) BOTTLES

KITS & SERVICE PARTS

routine maintenance or service. Consider purchasing extra kits and service parts

Start-Up Kits. Each start-up kit contains the necessary quantities of All Season

FILTER INSPECTION &
CLEANING B
(1) Unscrew and remove the wing
nut (A) securing the filter housing
(B) to its base (C). (2) Remove the
filter housing and withdraw the old 4
filter element (D). Clean the
element with a jet of air or vacuum.
(3) Replace the filter efement and r

OIL CHANGE
(1) Remove the oil drain plug (A) and

allow the lubricant to drain into a suitab:
container. (2) Replace the oil drain plug.

A (3) Follow the filling procedures in
° OPERATION section.

Alr Filter Elements
PART NO. DESCRIPTION
32012957 ELEMENT, FILTER - STANDARD (2545)
32170979 ELEMENT, FILTER - STANDARD (2340, 2475)

Step Saver Kits. Step Saver Kits provide all of the parts required to perform
common repair tasks such as piston ring replacement or valve replacement. An
instruction sheet is provided with each Step Saver Kit.

PART NO. DESCRIPTION
2340 2475 2545
32304610 32301426 32307118 KIT, VALVE/GASKET (1)
32304602 32301517 32307084 KIT, RING/GASKET (2)
32127359 32301509 32204307 KIT, BEARING/CONNECTING ROD (3)
-_— 32301434 3230726 KIT, GASKET (4)
32319451 32319469 32319477 KIT, OVERHAUL (5)

(1) Valve wearing parts and head gaskets that are destroyed in replacing valve parts.

(Z)Complacsaofpiswnﬁngs.amkshaﬁsaLmdpskasrhnmdmvyedin
breaking the unit down to replace the rings.

G)Saofeonnecﬁngmds.mainb&uinp,mdamkpinbuhing.Amsak
recommended with this kit
(4)Complaesaofgasketsthatmdsmyedhmﬁngthemhdownfcrinspeaion
and service. Recommended with bearing/connecting rod kits.

(5) All of the above for complete overhaul service.

OTHER KITS & SERVICE PARTS

Automatic Drain Valve Timer Kits. An automatic drain valve timer kit
resolves application problems in which an existing automatic drain valve cycles
100 infrequently. A timer generates the pneumatic signals for actuating the
automatic drain valve. With a timer, the automatic drain valve operates
independently of the compressor unload cycles.

This accessory is recommended for:

@ Duplex units.

® 100% duty cycle applications.




@ Extremely heavy duty cycles where unloading is too infrequent to permit PART NO. DESCRIPTION
effective use of an over-sized reservoir on compressor-controlled drain 97330385 KIT, CRANK CASE HEATER
valves. Vibration Isolator Kits. Vibration isolator kits are specifically designed for

mounting gasoline engine driven compressors to truck beds.
PART NO. DESCRIPTION

@ Controlling multiple automatic drain valves used on air system devices such
&s self-draining filters, dryers and drip legs.
NOTE: The electric timer is available only in a NEMA 1 enclosure.

PART NO. DESCRIPTION
32499964 XIT, ELECTRIC TIMER - AUTOMATIC DRAIN VALVE
l Automatic Drain Valves, Kits & Service Parts. The automatic drain valve )
removes condensed water and oil from compressed air systems without 1/4% NPT CONDENSATE
restricting air flow, creating pressure drops or opening the system to the . . NLET FROU RECEIVER

atmosphere. Its unique design maintains systems pressure and volume during
operation, and increases productivity.
REF. PART DESCRIPTION

NO. NO.
. REF. 32296238 VALVE, AUTOMATIC DRAIN (SIMPLEX UNITS)

REF. 32310690  VALVE, AUTOMATIC DRAIN (DUPLEX UNITS)

1 32310971 KIT, WATER CAP ASSEMBLY W' poa 1/ NPT WANUAL
o2 32314924  KIT, BODY/PISTON ASSEMBLY (FOR 32296238 VALVE) i e DRAM PORT -
2 32310989 KIT, BODY/PISTON ASSEMBLY (FOR 32310650 VALVE) cou{glsan
l 3 32310997  KIT, ONE WAY VALVE it
4 32496317  RESERVOIR, STANDARD CAPACITY PART NO. DESCRIPTION
4 " 32496309  RESERVOIR, HIGH CAPACITY * 32309346 KIT, VIBRATION §sox_ma .
5 32311060  ELBOW, TUBE — 1/4° _ Vibration Isolator Pads. Vibration isolator pads are designed to absorb
l « The high capacity rescrvoir gives the automatic dain valve twice as much 40%-60% of the sound and vibration of your compressor.
condensate storage capacity during the pumping cycle. This larger reservoir is PART NO. DESCRIPTION o
available as an upgrade. A larger reservoir is recommended for use on 32320681 PAD, VIBRATION ISOLATOR - 4” X 47 SP-NR
heavily-loaded simplex compressors with long pumping cycles and/or operating 32320699 PAD, VIBRATION ISOLATOR - 57 X 57 SP-NR
in extremely humid environments. If the pumping cycle exceeds one hour, then 32321002 PAD, VIBRATION ISOLATOR - 4 X 4" NRC
an electric timer kit should be used. 32321028 PAD, VIBRATION ISOLATOR - §™X 5" NRC
. . 32321010 PAD, VIBRATION ISOLATOR - 6™ X 6" NRC
Crankease Heater Kits. Crankcase hiaxersom recommended when ambient SP-NR: Steel plate banded berween a NR pad and a non-skid oil-resistant ribbed
temperatures are consistently below 32°F (0°C). An casy-to-install external neoprene top pad.
crankcase heater kit is intended for aftermarket use. Two kits may be required NRC: Two ribbed neoprene pads bonded to 4™ cork pad. -

for some applications.




This section pmvidsalistofﬂmemmﬁeqwﬂyeneomd compressor
malfunctions, their causes and corrective actions. Some corrective actions can
be performed by the operator or maintenance personnel, and others may require
the assistance of a qualified electrician or your Distributor.

PROBLEM
Abnormal piston, ring or cylinder wear
Air delivery drops off
Automatic drain valve leaks or does not
drain automatically
Auxiliary valve chatters or leaks around
stem
Broken intercooler or aftercooler tubes
Compressor does not come up to speed
Compressor is slow to come up to speed
Compressor runs excessively hot
Compressor will not unload cycle
Compressor will not unload when stopped
Excessive noise during operation
Excessive starting and stopping
Knocks or rattles
Lights flicker or dim when nunning
Moisture in crankease or “milky”
appearance ip petroleum lubricant or
rusting in cylinders
Motor overload trips or draws excessive
current
Qil in discharge air (oil pumping)
Oil leaking from shaft seal
Safety/relief valve “pops™
High interstage pressure
Low interstage pressure
Engine cranks slowly or will not start
Motor will not start
Engine will not start
Automatic drain valve leaks air at
discharge after compressor is shut off
Automatic drain valve leaks air at drain
port while compressor is nmning
Automatic drain valve cycles too
infrequently
CHECK
POINT

1 Clogged or dirty inlet and/or

discharge line filter.

POSSIBLE CAUSE

2 Loose beltwheel or motor pulley,
excessive end play in motor shaft or

loose drive belts.

3 Inadequate ventlation around
beltwhee!.
4 Lubricant viscosity too low.

5 Air leaks in air discharge piping.

6 Lubricant viscosity too high.

7 Lubricant leve! too high.
8 Lubricant level too low.

9 Detergent type lubricant being used.

10 Extremely light duty cycles.

Compressor located in damp ar

humid location.

n Pressure switch differential too

narrow.

CHECK POINT
4,8,9,19,28,35
1,6,15,16,18,19,29
16

23,24

36

2,6,12,15,21
26,27,33,34
3,14,1522
23,24,26

26,33
2,6,15,16,21,27,32
5,11,16,32,43
2,15,17,19,20,21
12,13

9,10

5,6,12,13,14,15,16,19, 20,21, 34

4,7,9,18,19,25,35

25
1,5,29,30
30

31
6,14,37,38

12
39
40

41

42
POSSIBLE SOLUTION
Clean or replace.

Check beltwheel, motor pulley,
crankshaft, drive belt tension and
alignment. Repair or replace as
required.

Relocate compressor for better air
flow.

Drain existing lubricant and refill
with proper lubricant.

Check tubing and connections.
Tighten joints or replace as required.
Draip existing lubricznt and refill
with proper lubricant.

Drain excess lubricant.

Add habricant to crankease to proper
level.

with proper lubricaat.

Run compressor for longer duty
cycles.

Relocate compressor or install
crankease heater kit.

Adjust pressure switch to increase

9

CHECK
POINT
12

13
14

15

16
17

18

19

20

21

24

26

29
30
3
32

33

as

POSSIBLE CAUSE
Improper line voltage.

Wiring or electric service panel too
small.

Poor contact on motor terminals or
starter connections.
Improper starter overload heaters.

Poor power regulation (unbalanced
line). ’
Drive belts too tight or misaligned.

Compressor valves leaky, broken,
carbonized or loose.

Automatic drain valve clogged,
leaking or defective.
Carban build-up on top of piston(s).

Piston rings damaged or wom
(broken, rough or scratched).
Excessive end gap or side clearance.
Piston rings not seated, are stuck in
grooves or end gaps not staggered.
Cylindes(s) or piston(s) scratched,
worm or scored.

Connecting rod, piston pin or
crankpin bearings wom or scored.
Loose bearing spacer on crankshaft.

Defective ball bearings on crankshaft
or motor shaft.

Wrong beltwheel direction of
rotation.

Leakiog, broken or worn inlet
unioader parts.
Auxiliary valve dirty or seats wom.

Crankshaft seal worn or crankshaft
scored.

Leaking or maladjusted centrifugal
pilot valve. ,

Leaking check valve or check valve
seat blown out.

Extremely dusty atmosphere.

Defective safety/relief valve.

High pressure inlet valve leaking.
Low pressure discharge valve
leaking.
Automatic start and stop mode is not
suitabie for air demand.

Pressure switch unjoader leaks or
does not work.

Ambient temperature too low.

Wom cylinder finish.

Beltwhee! out of balance, tubes not
braced or secured, wrong pulley
speed.

TROUBLESHOOTING o

POSSIBLE SOLUTION

Check line voltage and upgrade lines
as required. Contact electrician.
Intal! properly sized wire or service
box. Contact electrician.

Ensure good contact on moto?
terminals or starter connections.
Instal] proper starter overioad
heaters. Contact electrician.

Contact power company.

Adjust belts to proper teasion and .
alignment.

Inspect valves. Clean or replace as
required. Install Valve/Gasket Step
Saver Kit. See KITS & SERVICE
PARTS.

Inspect valve and clean, repair or
replace as required.

Clean piston(s). Repair or replace as
required. :

Install Ring/Gasket Step Saver Kit.

Adjust piston rings.
Repair or replace as required.

Inspect all. Repair or replace as
required. Install Bearing/Connecting
Rod Step Saver Kit. See KITS &
SERVICE PARTS.

Inspect bearings and replace if
required. Install Bearing/Connecting
Rod Step Saver Kit. See KITS &
SERVICE PARTS.

Check motor wiring for proper
connections. Reverse two leads on
three-phase motors.

Inspect parts and replace as required.

Inspect parts. Clean, adjust or
replace as required.

Replace seal. Install shaft sleeve if
required. Install Bearing/Connecting
Rod Step Saver Kit. See KITS &
SERVICE PARTS.

Replace pilot valve o-ring. Adjust
pilot valve.

Replace check valve.

Install remote air inlet piping and
route to source of cleaner air. Install
more effective filtration.

Replace.
Inspect, clean or repair as required.
Inspect, clean or repair as required.

Adjust suxiliary valve for constant
speed operation.
Realign stem or replace.

Install crankcase heater kit. Convert
to All Season T30 Select lubricant.
See KITS & SERVICE PARTS.
Relocate compressor to warmer
eavironment.

Deglaze cylinder with 180 grit
flex-hone.

Check vibration level, change pulley
or beltwhee! if required, tighten tube
clamps.



CHECK POSSIBLE CAUSE

INT
7
8
lss
leo
a

5--

Engins not grounded property.

Gasoline exceeds storage time or
contzins water.
No fuel in tank.

Fuel valve closed.

Low oil pressure.

Screen dirty or blockage in drain
tube between bottom of receiver tank
and agtomatic drain valve.

Intemal seal on check valve is wom.

POSSIBLE SOLUTION

Ground battery to engine as
recommended.

See manufacturer’s instructions for
refocling.

Open fuel valve.

See manufacturer’s instructions.
Open manual drain vaive at bottom
of sutomatic drain vatve to blow out
debris. Clean out drain tube.
Replace water cap assembly. See
KITS & SERVICE PARTS.

10
CHECK
POINT
42

43

POSSIBLE CAUSE
Piston seals are wom.

Excessive condensate in receiver

POSSIBLE SOLUTION
Replace body/piston assembly. See
KITS & SERVICE PARTS.

drain valve or install automatic drain
valve.
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Clawson Tank Company - Containment Dikes

Clawson Tank for May 30, 2001

Clawson Tank Company, serving the liquid storage
needs of its customers for over 50 years!

Containment Dikes

An economical secondary containment system solution,
Clawson's Open Top, Canopy and WaterGuard dikes are
designed and built to nationally-recognized STI F911-93
fabrication standards for pre engineered secondary
containment. To meet NFPA 30 2-3.3.3, dikes incorporate
steel walls and can hold capacities from 300 to 20,000
gallons. Each dike provides 110% containment and
overspill protection, and allows for easy visual inspection.

To protect the dike from filling up with debris and rain
water, the WaterGuard is constructed with heavy-duty rain
shields that divert water away from the tank. A roof has
been added to an open top protecting Canopy Dike from
external elements.

Sizes and Dimensions

I—Cgpacity || Size || Dimensions || Thickness
330- 300- 72"x48"x22" 10ga
on gallon
—————— e
683' 560’ " " "
(l gallon gallon 94"x60"x28 10ga
—ee——— ] %
1, U- ’ 00‘ " " " "
gallon gallon 94"x84"x36 3/16
1,256~ LI ygguegpncage | 10ga
gallon gallon

Page 1 of 3

i

Underground Storage
Aboveground Storage
Motor Fueling Systems

http://www.claWsontank.conﬂconfainmentdikes.htm
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T | —
—_——

: I | B — |
1,600- 1,500 1l y5onygame3en | 316"
gallon gallon
2,200- 2,000- | conegarx3er || 3/16”
gallon gallon

3y300' 3’000' " ", " "
eallon gallon | 252"x84"x36 | 3/16 |
4,400- 4,000- | 324"x96"x34" 1/4"
| __gallon gallon |216"x108"x48"| |
5,500- ) 5,009 Hhogneizoagr 14"
gallon gallon |
6,600- || 6,000- H sgnyizoneagt  1/4"
gallon || gallon |"" - ]
8,800- ) 8000 fasoneizonxagr 14"
gallon gallon e
1 1,000' 10,000' 420"){130")(48" 1/4"
gallon gallon
13,200- || 12.000- Hyppneizonesar| 14"
gallon gallon N
16,500- ) 15,000-fl3onejaqmeraefl 14"
| gallon gallon N
22,000- | 20.000- fygnyigqryrad 14"
_gallon gallon - _

The STI F911 standard dike has been designed and tested to
withstand the secondary containment loads for the horizontal

tank size indicated.

Need pricing, inventory or tech information?
Click here!

Clawson Tank Company
‘ 9 4545 Clawson Tank Drive
Which Tank do you need? _ Clarkston, Michigan
48346
1.800.272.1367
1.248.922.5053

I

http://www.clawsontank.com/containmentdikes.htm 5/30/01



APPENDIX C
WELL INSPECTION REPORT




WELL INSPECTION REPORT - RECOVERY WELL OM&M

Owner

City

Well No: Location

PRODUCT THICKNESS: DTP DTW

Date Drilled Dates of Cleaning

Date Inspected Person to Contact

Contact Location

Capacity Date DTP DTW GPM Pumping Pressure.
Level

Original

After Last Cleaning

After Last Test

Current Pressure at Line

Test Will Be Completed Through:
Hazardous Waste

Tank Data: Date: Level:
Totalizer
Reading: Time:

Operating
Rated Capacity: GPM Time Pressure
Date Installed Dates of Overhaul
Is Gate Valve Leaking? Yes No

THE FOLOWING IS TO BE PERFORMED DURING EACH INSPECTION:

Electrical Data With Pump In Operation: Amps: Volts

Remarks (note any abnormal condition)

Inspected By:

l PAINDUSTRIAL\ALLIED\SO78 \RPT\WELL INSPECTION REPORT.DOC



APPENDIX D
GROUNDWATER SAMPLE RECORD SHEET




A MACTEC ComMPANY Sample Time:

%/ﬁl Harding ESE ol

SLTE/SAM
Site Name:
Personnel Present:
Activity Start: Activity End:
Weather:

Well Type and Location:

WATERIEEVELWE LE D AT A e o R I e T e i
Well Depth: feet using Water Depth: feet using
(from top of well casing) {measuring device) (from top of well casing) (measuring device)
Historical Well Depth: feet Protective Casing Stickup: feet Protect. Casing Well
(from ground surface) {for above-ground surfacs) Casing Difference: feet
Floating Product Thickness: feet using

(measuring device)

Well Condition (see Note 1):
Measuring Device Decontamination Procedure:

Pl Meter ID: Ambient Air: ppm Well Mouth: ppm
{RURGING PROCEDURE S i e e s R R R
Height of Water ( ) .041galft(1in) .

Column feet ( ) .16galfft(2in) X 3 casing volumes = gallons to purge

( ) .65galft(4in)
( ) 261 galft (8in)
Purge Method (see Note 2):

Purge Vol. (gal)

Time (Min.)

Temperature (C°)

pH (Units)

Conductivity at 25°C (mS/cm)

Total Volume Purged gallons
Water Appearance (describe coler, clarity odor:)

e
2

ISAMPEING PROCEDURE S s e N el
Sampling Procedure (see Note 2):

Sample Water Appearance (color, clarity, odor):

No. of Bottles Preservative/ Field Cool
Analysis Method Volume, Type Bottle Lot Volume Filtered?  to4°C?

<< <<=
Z2Z22Z22Z2Z2Z

OTHER OBSERVATIONS
NAME (Print)
SIGNATURE:
Notes: (1)  Described whether well was locked and the condition of the protective casing and concrete collar.

(2)  Describe sequence of purging/sampling including equipment type and decontamination method.

P:\ClericalForms\GenerahGW-SmpRd.xlis



