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INTRODUCTION 

PROJECT AND PURPOSE OF THE O&M MANUAL 

This manual has been prepared to provide guidance to personnel 

responsible for operating and maintaining the groundwater recovery and 

treatment system at the Active Industrial Uniform Co. Site located on the 
- 

south side of West Montauk Highway (State Route 27A) in Lindenhurst, 

New York. It is intended to serve as the primary reference source for 

procedures relating to the treatment system monitoring, sampling, record 

keeping, equipment maintenance, safety, emergency situations and 

general operations. 

This manual should be considered supplementary to the specific and 

detailed operating, maintenance and repair procedures furnished with 

each major item of equipment by the equipment manufacturer. Hence, 

this manual, and the manufacturers' detailed techmcal literature relating 

to specific items of system equipment complement each other and provide 

the personnel with information necessary to understand the techniques, 

basic principles and procedures necessary to effectively operate and 

maintain this remedial treatment system. 

This manual is not comprehensive nor does it provide information to deal 

with all possible situations. If any alarm lights or signals are activated or 

the system is not operating as designed, Blue Water Environmental, Inc. 

(Telephone No. (631) 249-1872) or the current System Operator should be 

contacted immediately. 
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SITE DESCRIPTION 

The Active Industrial Uniform Company site is situated on a one-half acre 

parcel of land located on the south side of West Montauk Highway (State 

Route 27A) in the Village of Lindenhurst, Suffolk County, New York. 

HISTORY 

Remedial investigations have been conducted at this site since 1987. A 

Soil Vapor Extraction (SVE) system as an interim remedial measure (IRM) 

began operation in 1991. An IRM is an activity that begins immediately to 

remedy an obvious environmental problem before a full investigation is 

started to try and find all contamination at a site. The goal of the IRM was 

to remove soil contamination on-site. After the IRM, the New York State 

Department of Conservation (NYSDEC) approved a remedial 

investigation and feasibility study (RI/FS) in October 1993. Subsequently, 

it was determined from the RI/FS that soils on-site and the groundwater 

between the site and Little Neck Creek were contaminated. The RI/FS 

identified a shallow plume with concentrations of tetrachloroethene (PCE) 

as high as 20 ppm and heading southwest toward Little Neck Creek 

(approximately 800 feet away). Little Neck Creek discharges into the 

Great South Bay, approximately 4,200 feet south. The original design 

concept outlined in the Record of Decision (ROD) called for two 

groundwater recovery wells, one on-site, and one off-site 100 yards down 

gradient, each pumping at 60 gallons per minute (gpm). Results of the 

design investigation required a modification to the scope of work for 

remediation. Contamination of 10 parts per million (ppm) PCE was found 

in the groundwater three blocks away. Based on this information, the 

scope of work has been modified. It still consists of two ground water 

recovery wells, one well on-site and one well three blocks away, each 

pumping at 100 gpm. The DEC issued a Record of Decision (ROD) on 
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March 26,1997, for the site, which calls for the following actions: 1) 

Expansion of the soil-vapor extraction (SVE) system; 2) Install an air- 

sparging system (blowing air through groundwater to remove 

contamination and treating the contaminants through the SVE system); 3) 

Install a groundwater pump and treat system. It has since been 

determined that the groundwater pump and treat system will adequately 

remediate the spill, therefore the SVE and air-sparging systems will not be 

installed. 

HYDROGEOLOGY 

Subsurface soils consist primarily of fine to coarse sand with varying 

amounts of gravel. There is a confining clay layer approximately 70 feet 

below land surface. The direction of ground water flow in the area is 

predominantly to the South. The depth-to-water on-site is approximately 

8 to 10 feet below grade. 

OVERVIEW OF REMEDIAL SYSTEM 

The remedial system, constructed in the Fall of 2001, consists of two (2) 

groundwater recovery wells each equipped with a submersible pump. 

Recovery well 1 (RW-1) is located on the southwest portion of the site, 

recovery well 2 (RW-2) is located on Orchard Street. The recovered 

groundwater is pumped to the treatment system through underground 

piping located on-site and along Orchard Street, Shore Road, Lane Street, 

and Tompkins Ave. Inside the treatment building the groundwater 

recovery lines penetrate to aboveground PVC pipe. Each recovery line is 

equipped with a valve for flow control, and a flow meter. The 

groundwater recovery lines are then teed together prior to connection to 

two Branch Environmental air stripping towers. The process piping is 

designed so that the recovered groundwater can be pumped through the 

~ - - 
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air stripping tower individually, in parallel, or in series. Inside the air 

stripping towers Volatile Organic Carbons (VOCs) are removed from the 

recovered ground water by pulling ambient air through the system. The 

treated water is filtered and discharged via underground piping into a 

storm water catch basin located on Shore Road. The system's air 

discharge passes through a air/moisture separator and then passed 

through two 5,000 pound vapor phase granular activated carbon vessels, 

connected in series, and then discharged to the atmosphere through an 

emissions stack. A 3,000 gallon hydrochloric acid storage tank and acid 

circulation system is present at the site for cleaning the internal packing of 

the air stripping towers. 

- 
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SITE REMEDIAL ACTION 

This project requires the remediation of volatile organic compound (VOC) 

contaminated soil and groundwater located at Active Industrial Uniform 

Co. Site, Lindenhurst, New York. The project includes soil excavation and 

groundwater remediation. This manual addresses the operation and 

maintenance of the groundwater remediation system, which is scheduled 

to operate for approximately 10 years. 

GOALS OF REMEDIAL ACTION 

The goal of the operation of this system is to lower the concentrations of 

dissolved VOCs to levels that are below NYSDEC clean-up objectives. 

The progress toward meeting this goal will be monitored by collecting 

groundwater samples on a quarterly basis from eight on-site wells and 

three off-site monitoring wells. Samples will be analyzed for VOCs by 

EPA method 8260. 

The anticipated influent groundwater concentrations that were used to 

design the system and the effluent requirements are summarized in 

Table 3.1 
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Table 3.1 
Design Concentrations For Influent Groundwater and Treated Effluent 

Active Industrial Uniform Site, Lindenhurst, New York 
Site No. 1-52-125, NYSDEC Contract No. DO04134 

Parameter 

I 

Tetrachloroethene 1 6800 pg/l 1 4 I d 1  

I I 

I I 

1,2 Dichloroethene (Total) 1 2800 pg/l 1 10 pg/l 

Influent 
Concentration 

Trichloroe thane . 

I I 

1,1,1 Trichloroethane 1 1200 pgll 1 5  dl 

Effluent 
Concentration* 

5900 pg/l I lQpg/l 

I I 

Xylene 1 1100 pg/l 1 5 pg/l** 

Aluminum ( 34 to 1810 ug/l 1 4000 ug/l 

Vinyl Chloride 

Iron 

Manganese 

Total Dissolved Solids 

Total Suspended Solids 

Arsenic 1 1.4 to 28.5 ug/l 1 140 ug/l 

Cadmium (T) 1 0.3 to 9.5 ug/l ( 30 ug/l 

190 pg/l 

1.4 to 4.0 mg/l 

2.83 to 10.1 mg/l 

130 to 294 mg/l 

10 to 29 mg/l 

Nickel (T) 1 2.8 to 12.4 ug/l 1 65 u g h  

- 

10 pg/l 

4 mg/l 

2 mg/l 

Monitor 

20 mg/l 

COD (dissolved) I I NA 

Silver (T) 

Zinc (T) 

Chloride (dissolved) 

0.6 to 2.2 ug/l 

15 to 163 ug/l 

40 mg/l 

Conductivity (dissolved) at 25 Deg 
C 

Turbidity 

PH 

Alkalinity (dissolved) 

NYSDEC site specific Effluent limitations and monitoring Requirements 
Effluent limits for xylene-o = 5 ug/l; Xylene-m&p = 10 ug/l. 

9 ug/l 

370 ug/l 

NA 

Dissolved Oxygen 

Source: 

0.28 to 5.1 ms/cm 

4 to 425 NTU 

6.2 

39 to 80 mg/l 

CDM Technical Specifications, Section 01010. 

NA 

NA 

6 to 9 

NA 

0.37 to 2.9 mg/l 

ERM. Inc 
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DESCRIPTION OF SYSTEM OPERATION 

The remedial system, constructed in the Fall of 2001, consists of two (2) 

groundwater recovery wells each equipped with a submersible Grundfos 

pump. Recovery Well 1 (RW-1) is located on the southwest portion of the 

site and is recovering ground water at a rate of 80 gpm. Recovery well 2 

(RW-2) is located 1600ft.to the south of the site on Orchard Street and is 

recovering ground water at a rate of 100 gpm. The system transfer 

pumps, acid recirculation system, system manifolds, and control panel are 

housed in the system remediation building. The building is a 

prefabricated metal building with electrical, natural gas, and water 

service. The recovered groundwater is pumped to the treatment system 

building via 3" diameter high-density polyethylene (HDPE) underground 

piping located on-site and along Orchard Street, Shore Road, Lane Street, 

and Tompkins Ave. Inside the treatment building the groundwater 

recovery lines penetrate to aboveground 3" schedule 80 PVC. Once inside 

the treatment building each recovery line is equipped with a valve for 

flow control, and a flow meter. The groundwater recovery lines are then 

teed together prior to connections to two Branch Environmental Air 

Stripping Towers. The process piping is designed so that the recovered 

groundwater can be pumped through the air stripping tower individually, 

in parallel, or in series. The air stripping towers remove VOCs from the 

groundwater by moving large quantities of air from the bottom of the 

tower to the top while the water is pumped to the top of the tower and 

allowed to cascade to the bottom. The treated water is then passed 

through a Harmsco 10 micron filter and discharged via 4" HDPE 

underground piping into a storm water catch basin located on Shore 

Road. The system's air discharge passes through a air/moisture separator 

and then passed through two 5,000 pound vapor phase granular activated 

carbon vessels, connected in series, and then discharged to the atmosphere 

through an emissions stack. The water collected in the air/moisture 
- 
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separator is fed back into the system through a pump attached to the 

water collection tank. 

Periodically the iron, manganese, and calcium carbonate, found naturally 

in the groundwater, will develop into a scale that could lead to clogging in 

the air stripping towers;- The air stripper tower packingwiil-require - 

periodic cleaning by means of fe6ding hydrochloric acid through towers. 

A 3,000 gallon acid storage tank is present on site for storage of the 

hydrochloric acid. The hydrochloric acid is pumped into the system by an 

acid pump. The acid is then fed back into the storage tank. To reduce 

system down time, the process piping and valves were designed to allow 

for one tower to be cleaned while that other is still in operation. 

Information on safe handling of hydrochloric acid is included in 

Appendix B. 

A more thorough understanding of the remedial system can be attained 

by reviewing the Process and Instrumentation Diagram (P&ID) for this 

project. A copy of this diagram can be found as part of the as-built 

drawings in Appendix C. The P&ID presents a schematic flow of the 

system. The groundwater recovery wells are equipped with submersible 

Grundfos pumps where the flow can be regulated by means of a control 

valve. The operation of the system is monitored and controlled in part by 

various gauges, switches and the System Control Panel which was custom 

built for this site by Blue Water Environmental, Inc. (Telephone No. (631) 

249-1872). 

GROUND WATER RECOVER SYSTEM 

Each recovery well (RW-1 and RW-2) is equipped with a submersible 

Grundfos well pump and Coyote pump controller. The Coyote pump 

- 
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controllers are independently installed to protect the pump motors again 

excessive backpressure and to prevent the pumps from running dry. 

In order to adjust the flow from the well, the control valve should be used. 

The control valve is located on the western well of the building just as the 

recovery lines enter the building. Refer to the operation literature and the 

Grundfos pump curve for additional information. 

3.2.2 GROUND WATER TREATMENT SYSTEM 

Two (2) Branch Environmental Stripper Towers, Model 48T25H have been 

installed to remove dissolved chlorinated compounds (VOCs) from the 

recovered ground water. A model PB-18 pressure blower, manufactured 

by Cameron Great Lakes, is rated to pull ambient air at 1350 cfm through 

the stripper towers and recovered ground water in order to remove the 

VOCs. The piping associated with the towers were designed so that the 

towers may be run in series or parallel, depending on contaminant levels, 

required flow rates, and cleaning activities. For a complete listing of all 

valves and what position they should be in to achieve the desired flow 

pattern, please refer to the Valve Schedule, included in Appendix C. 

In order to provide a safe means of exhaust in accordance with the 

NYSDEC issued permit (see Appendix A), the effluent air from the 

stripper towers is sent through two (2) 5,000-pound granular activated 

carbon (GAC) vessels, connected in series, prior to discharge through the 

emissions stack. 

3.2.3 TREATED GROUND WATER DISCHARGE 

The water collected at the bottom of the air stripping towers is pumped by 

two Goulds model 8SHlM5D3,15hp end suction pumps (P-1 and P-2). 
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Depending on the mode of operation the suction pumps will connect to 

the next tower, the Harmsco 10-micron triple cartridge filter, or the acid 

storage tank. Prior to discharge to the storm sewer catch basin along 

Shore Rd. the treated water will pass through the Harmsco 10-micron 

triple cartridge filter. 

3.2.4 ACID RECIRCULATION - 

Periodically the iron, manganese, and calcium carbonate found naturally 

in the groundwater will develop into a scale that could lead to clogging in 

the air stripping towers. The air stripper tower packing will require 

periodic cleaning by means of feeding hydrochloric acid through towers. 

A 3,000 gallon crosslinked polyethylene acid storage tank is present on 

site for this purpose. During cleaning events, the hydrochloric acid is 

pumped into the system by an acid pump. The acid is then fed back into 

the storage tank by the Goulds model 8SHlM5D3 end suction pump To 

reduce system down time the process piping and valves were designed to 

allow for one tower to be cleaned wl-ule that other is still in operation. 

3.2.5 SITE UTILITIES 

Water 

A potable water connection is made on the north end of the site directly 

from the water main located along Montauk Highway. A one-inch 

underground copper pipe makes the connection from the water meter at 

the northeast side of the site, around the east side of the treatment 

building, and enters the building along the south wall on the east side. 
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Electric 

Electricity is supplied by the Long Island Power Authority (LIPA). The 

electric connection is made from the utility pole located on the north side 

of the site along Montauk Highway. The connection is an underground 

line that connects to the meter on the Northeast corner of the building. 

The electrical panels and transformers are located on the same wall in the 

interior of the building. LIPA supplies 120/208 volts, 3 phase, 4-wire. 

Natural Gas 

Natural Gas is supplied from a gas main located at the end of Tompkins 

Lane. The underground line is 2" HDPE, and connects to the gas meter 

outside the building at the southwest corner. 

hw 

3.2.6 SYSTEM START-UP AND SHUTDOWN PROCEDURES 

Recovery Wells 

The two ground water well pumps will run continuously. The blower 

will start when any recovery well pump hand switch is turned to "Auto". 

The pumps start-up will be delayed by 1 minute to allow the blower to 

reach the design air flow rate. A current monitoring pump controller will 

prevent the pump from running dry. The flow will be monitored and 

totaled for each well. The low flow alarm will be generated when the 

totaled daily flow is outside the operator's deadband (hi/lo limits.) Low 

flow will not shut off the pump since the pump will be controlled locally 

by Coyote well pump controller. 

- 
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Air Stripper Blower Opera tion 

The air stripper blower starts when the blower (B-1) is in "auto" and RW- 

1, RW-2, or Transfer Pump 1(P-1) starts. B-1 stops 5 minutes (operator 

adjustable) after the last of RW-1 or RW-2 stops. The blower will not 

operate during acid recirculation (P-3 in Auto). 

Transfer Pumps (P-1, P-2, P-3, P-4) 

The following monitoring and control description is based on a variable 

speed transfer pump. The flow can also be controlled by a motorized 

valve on the discharge of the transfer pump (a motorized valve will 

require the addition of a high pressure shut down alarm.) 

Transfer Pump No. 1 (P-1) 

P-1 starts when the air stripper 1 sump level is at or above high level 

operator adjustable). The pump speeds shall be varied to keep the air 

stripper sump at a constant level setpoint. (operator adjustable). P-1 will 

be limited to maximum flow rate (operator adjustable). P-1 shall stop 

when air stripper 1 sump level is at or blow low level setpoint or an 

emergency stop alarm condition exists. 

Transfer Pump No. 2 (P-2) 

P-2 starts when the air stripper 2 sump level is at or above high level 

setpoint) operator settable). The pump speeds shall be varied to keep the 

air stripper sump at a constant level setpoint (operator adjustable). 

Transfer pump 2 (P-2) shall stop when air stripper 2 sump level is at or 

blow low level setpoint or an alarm condition exists. 
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Acid Recirculation/Transfer Pump (P-3) 

P-3 will operate from a "Hand-Off-Auto" hand switch on the control 

panel. When P-3 is in "Auto", the pump will stop for low level in the acid 

storage tank reaches and start when the tank is at or above high level. 

Moisture Separator Pump - - (P-4) 

P-4 will operate from a "hand-off-Auto" hand switch on the control panel. 

When P-4 is in "Auto", the pump will turn on for high level in the 

moisture separator and turn off at low level. AN alarm will be generated 

for Hi-Hi level in the moisture separator. 

Building - Sump Pump (P-5) 

The building sump pump (P-5) is controlled locally by a level switch. The 

pump run status is monitored and level high alarms generated. 

Chemical Transfer Pump/Acid Recirculation system 

The acid recirculation system is a manned operation with only minimal 

controls (P-3 above). All valves must be modified manually. An alarm is 

generated if the acid storage tank reaches Level Alarm High-High 

(LAHH). The chemical transfer pump (P-6) is a manual operation. Do not 

fill tank if at high level. 

ERM, Inc. 3-9 NYSDECD2704.02.1760-April-02 



hlw 
3.2.7 SYSTEM CONTROLS AND ALARM CONDITIONS 

Recoverv Wells 

Well Pump will stop if one of the following occurs: 

1. Coyote pump controller detects a high backpressure or if well runs 
dry. 

2. Air Stripper 1 or 2 sump Hi-Hi Level Alarm (LAHH). A float switch 
will also be used as backup to the calculated hi-hi level transducer 
output. 

3. Building sump Level High-High Alarm (LAHH) 
4. Blower low air flow (FSL) 
5 .  Blower not in "auto" 

The system will continue to run if the one of the Coyote pump controllers 

shut down a pump. An autodialer callout will occur, and that pump must 

be restarted manually. 

On a hi-hi level in the building sump, or a low blower airflow the whole 

system will be shut down. The system must be reset manually after these 

conditions have been corrected. 

Air Stripper Blower 

Emergency stop: The blower will stop following shutdown of the recovery 

wells for other alarms. 
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Transfer Pumps (P-1, P-2, P-3, P-4) 

Emergency stop. P-1 will stop for the following conditions: 

1. Air stripper 2 sump Hi-Hi Level Alarm (LAHH) 
2. Air stripper 1 or 2 differential air pressure alarm Hi (PAH) 
3. Cartridge filter system Hi Pressure Alarm (PAH) 
4. Air flow Switch Low (FSL) 
5. Building sump Hi-Hi Level Alarm (LAHH) 

Emergency Stop. P-2 will stop for the following conditions: 

1. Acid storage tanks Hi-Hi Level Alarm (LAHH) 
2. Cartridge filter system Hi Pressure Alarm (PAH) 
3. Air flow Switch Low (FSL) 
4. Building sump Hi-Hi Level Alarm (LAHH) 

Emergency Stop. P-3 will stop for the following conditions: 

1. Air stripper 1 sump Hi-Hi Level Alarm (LAHH) 
2. Air Stripper 1 or 2 differential air Hi Pressure Alarm (PAH) 
3. Building sump Hi-Hi Level Alarm (LAHH) 
4. Secondary containment Hi-Hi Level Alarm (LAHH) 

Emergency Stop: P-4 will stop if one of the following occurs: 

1. Air stripper 1 or 2 sump Hi-Hi Level Alarm (LAHH) 
2. Air Flow Switch Low (FSL) 
3. Building sump Hi-Hi Level Alarm (LAHH) 

Emergency Stop: P-5 will stop if one of the following occurs: 

1. Air stripper 1 or 2 sump Hi-Hi Level Alarm (LAHH) 
2. Air Flow Switch Low (FSL) 
3. Building sump Hi-Hi Level Alarm (LA 
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The pumps will operate automatically after the emergency stop condition 

is corrected when in the "Auto" mode. 

Auto-Dialer 

A Sensaphone Express auto-dialer is present on-site and will notify BWE 

personnel of conditions that could develop that may interfere with the 

daily operation of the system. The conditions listed below will activate 

the call out function by the auto-dialer: 

Loss of power 

Low air flow in the stripper towers 

High pressure in RW-1 or RW-2 

High water level in ST-1 or ST-2 

High pressure in P-1 or P-2 

Low flow in RW-1 and RW-2 

Currently the autodialer is set to call Mark Solomon((516) 315-3467) and 

Charlie Ferrito ((516) 523-6706) from BWE. The auto-dialer will need to be 

reprogrammed in the event a new operator is chosen for the site. 

ERM, Inc. 



MONITORING, TESTING AND RECORDS 

Treatment system operating records are the recorded results of 

observation, tests and measurements performed in the operating and 

maintenance of the remediation system. Data to be recorded and 

maintained should be the data necessary to control the system operation, 
- 

to record operating conditions, or to provide data for determining system 

patterns and unusual trends. 

The Groundwater System Checklist and Monitoring Report (included in 

Appendix E )  shows those operational parameters which require 

monitoring. The Groundwater System Checklist and Monitoring Report 

should be filled out each week or during each site visit. Any apparent 

operating problems should be noted on the report. Significant problems 

or alarm conditions should be reported to the project manager 

immediately. A record of completed maintenance activities should be 

logged on the Maintenance Schedule Checklist. The completed forms serve 

as a reference of past system operations during troubleshooting. A copy 

of the completed forms should be filed in Appendix E of the on-site 

system maintenance manual. The manual should be kept in the system 

building. An additional copy should be sent to the Operation & 

Maintenance Division of the NYSDEC in the Albany office and the 

original should be sent to the Blue Water Environmental office or current 

System Operator. 

-- 
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W v  4.1 MONITORING PLAN 

4.1 .I ELEMENTS OF THE MONITORING PLAN 

The operation of the remediation system includes ground water and air 

monitoring. This monitoring incorporates both permitted and non- 

permitted issues. The exact monitoring and sampling requirements may 

vary throughout the course of the project, but will include, at a minimum, 

the sampling of the system's air and water emissions on a monthly basis. 

The complete sampling schedule, including sampling frequency and 

analytical methods, is detailed in Table 4.1.1 Schedule of Sampling Activities 

for the Groundwater Treatment System. BWE will be utilizing the following 

laboratories for analyzing samples: 

For Process & ground water: 
Environmental Testing Laboratory 
208 Rt. 109 
Farmingdale, New York 11735 

Process Air: 
Microseeps 
220 William Pitt Way 
Pittsburgh, PA 15238 

Discharge Air: 
Air Toxics Ltd 
180 Blue Ravine Road, Suite B, 
Folsom, CA 95630 

All checklists and loggmg forms will be included in a binder withn the 

system building. Information logged will be provided to Blue Water 

Environmental on the day of service. 

- 
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TABLE 4.1.1 
SCHEDULE OF SAMPLING ACTIVITIES FOR THE GROUNDWATER TREATMENT SYSTEM 

ACTIVE INDUSTRIAL UNIFORM SITE 
LINDENHURST, NEW YORK 

SITE NO. 1-52-125 
NYSDEC CONTRACT NO. DO04134 

Tasks Start Up Monthly Quarterly Semi-annually 

GROUND-WATER EXTRACTION TESTING 

RW-1 
VOCs (EPA Method 8260) 
METALS (TAL) 
pH (field test) 

RW-2 
VOCs (EPA Method 8260) 
METALS (TAL) 
pH (field test) 

Combined Influent 
VOCs (EPA Method 8260) 
METALS (TAL) 
pH (field test) 

'u 
Midfluent 

VOCs (EPA Method 8120) 
Metals (TAL) 
pH (field test) 

Effluent 
VOCs (EPA Method 8260) 
METALS (TAL) 
pH (field test) 
COD (Method 410.1/410.2/SM5220C) 
Alkalinity (Method 310.1/SM2320B) 
DO, Conductivity, Turbidity (field test) 
Chlorine (field test) 
TSS (Method 160.2/SM2540D) 
TDS (Method 160.1 /SM2540C) 

AIR TESTING 

Influent 
Microseeps (EPA 601/602) 

Midfluent 
Microseeps (EPA 601 /602) 

* 
Effluent 

Air Toxics/STL (TO-14 analysis) 

ERM, Inc. 4-3 NYSDECi72704.02.1760-April-02 



TABLE 4.1.1 
SCHEDULE OF SAMPLING ACTIVITIES FOR THE GROUNDWATER TREATMENT SYSTEM 

ACTIVE INDUSTRIAL UNIFORM SITE 
LINDENHURST, NEW YORK 

SITE NO. 1-52-125 
NYSDEC CONTRACT NO. DO04134 

Tasks Start Up Monthly Quarterly Semi-annually 

GROUND-WATER MONITORING 

Monitoring Wells*l through 11 
VOCs (EPA Method 8260) 
DO, Conductivity (field test) 
pH (field test) 
Water levels 

Note 

*Location of Monitoring Wells are shown on Site Plan attached to the 
as-built drawings in Appendix 
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'cr 4.2 ENVIXONMENTA L MONITORING 

4.2.1 GENERAL 

Groundwater monitoring wells will be sampled on a quarterly basis in 

order to track the progress of the site remedial activities. In addition, the 

system's effluent air and water will be sampled on a monthly basis to 

verify that the discharges do not exceed maximum emission 

concentrations, allowed by the system permits. Copies of the system 

discharge permits (equivalency) are included in Appendix A. 

4.2.2 SAMPLING PROGRAM 

All system sampling and groundwater monitoring well sampling will be 

performed in accordance with the Schedule of Sampling Activities for the 

Groundwater Treatment System, included on the preceding pages (see Table 

4.1.1). Any changes to the sampling program will need to be approved 

NYSDEC. 

ON-SITE TREATMENTPLANT PERFORMANCE MONITORING 

In order to evaluate how effectively the recovery of groundwater is 

remediating the site and how effectively the system is treating that water 

prior to discharge, influent and effluent samples must be collected. 

4.3.1 INFLUENT SAMPLING AND PROCEDURES 

Influent groundwater sampling provides a baseline to evaluate the 

effectiveness of the system. By comparing the influent data to the effluent 

data we can determine the quantities of contaminant removed from the 
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subsurface as well as the efficiency of the system at removing the 

contaminants from the recovered water prior to discharge. The schedule 

of influent water sampling analytical methods and frequencies is included 

on the previous pages (see Table 4.1.1). All samples should be taken 

following the analytical method's requirements, the laboratory's 

specifications, and standard environmental- sampling procedures to 

minimize the potentials for cross contamination or other erroneous data. 

4.3.2 EFFLUENT SAMPLING AND PROCEDURES 

Effluent groundwater sampling is required to document that the system is 

not exceeding the permitted maximum discharge limits. The schedule of 

effluent water sampling analytical methods and frequencies is included on 

the previous pages (see Table 4.1.1). All samples should be taken 

following the analytical method's requirements, the laboratory's 

specifications, and standard environmental sampling procedures to 

minimize the potentials for cross contamination or other erroneous data. 

In addition, the discharge connection to the sewer along Shore Road 

should be inspected monthly to insure that there are no blockages which 

could cause the sewer to overflow into the street. 

4.3.3 AIR TESTING 

Air will be sampled at the influent to the granulated carbon vessels, the 

midfluent between the two, and at the effluent before discharge through 

the stack. All samples should be taken following the analytical method's 

requirements and the laboratory's specifications. Air sampling will occur 

according to the schedule on the preceding pages (see Table 4.1.1). 

- 
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Lr 4.4 ANALY7'ICAL PROGRAM 

Proper system performance tracking can only be conducted with accurate 

data. A New York State certified laboratory must be selected to analyze 

the system and groundwater monitoring well samples to ensure accurate 

data. Personnel should be properly trained and familiar with all field 

sampling kits and meters required on-site. 

4.4.1 ANALYTICAL SCHEDULES AND METHODS 

A complete listing of the sampling schedule, including sampling locations, 

sampling methods, and frequencies is included in the summary table in 

section 4.1.1. 

W 4.4.2 LABORATORY QC SAMPLES 

Instructions from the laboratory regarding quality assurance/quality 

control (QA/QC) measures should be followed to preserve data integrity. 

This may include the collection and submission of trip blanks, field 

blanks, or equipment blanks. 

4.4.3 REPORTING AND DELIVERABLES 

All samples collected during a schedi lled sampling event will be 

submitted to the laboratory for standard turnaround times. If additional 

sampling is required due to discharge exceedances, sample results may be 

expedited with the approval of the NYSDEC. 
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'Irr 
4.4.4 SPECIAL ANALYTICAL PROTOCOLS 

All sampling should be conducted in a manner to minimize the possibility 

of cross contamination. Consult the laboratory regarding special 

sampling protocols, such as pre-filtration of samples, if you are not 

familiar with a particular sampling procedure. 

4.4.5 LABORATORY AUDIT 

The project laboratory should supply written documentation of their 

credentials, including New York State certification to Blue Water 

Environmental or current System Operator on an annual basis. 

WATER LEVEL MEASUREMENTS 

All groundwater monitoring wells will be gauged for depth to product 

and depth to water with an oil water interface probe during the quarterly 

groundwater sampling events. During the initial start-up of the system, 

additional well gauge data should be collected to confirm the capture 

zone of the groundwater extraction pumps. 

EVALUATION OF MONITORING RESULTS 

System monitoring and analytical data should be reviewed for content 

and accuracy as soon as possible after receipt. Any monitoring data, such 

as flow rates, that is inconsistent with previous data should be confirmed 

in the field. If the data is found to be accurate, the change in system 

performance should be reported to NYSDEC and a corrective action 

should be determined. If the analytical results of a discharge sample is 

found to be in exceedance of the system limits, NYSDEC should be 
- 
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contacted immediately. An adjustment to the system must be made to 

bring the discharge into compliance, or the system must be shut down 

until such adjustment can be made. The discharge sample should be 

collected after the adjustment has been made to assure compliance. 

During each site visit, a Groundwater System Checklist and Monitoring Report 

form should be completed. A record of completed maintenance activities 

should be logged on the Maintenance Schedule Checklist. The completed 

forms serve as a reference of past system operations during 

troubleshooting. Copies of the completed forms should be kept in the 

system maintenance manual inside the treatment shed. A copy should be 

kept in the binder, a copy should be sent to the Operation & Maintenance 

Division of the NYSDEC in the Albany office, and the original should be 

sent to the Blue Water Environmental office. 
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MAINTENANCE 

GENERAL REQUIREMENTS 

Essential to the successful and economical operation of the remediation 

system is the regular and systematic maintenance of equipment, piping 

and system controls. Routine preventive maintenance of mechanical 

equipment, such as pumps and motors, will assure optimum equipment 

performance and reduce the frequency of equipment breakdown and 

interruptions to the treatment processes. Essential to good maintenance is 

the establishment of and adherence to a realistic maintenance program 

and schedule. 

This chapter is intended to provide operating and maintenance personnel 

with the basic systems and procedures necessary to maintain the 

treatment system in good operating condition. It does not attempt to 

show step-by-step inspection, disassembly, adjustment, lubrication, or 

other maintenance details for specific items of equipment. The 

manufacturer's operation and maintenance manuals furnished with the 

equipment should be consulted for these details (Equipment manuals 

have been included in Appendix D. The systems and procedures outlined 

in this chapter, however, when properly implemented and routinely 

followed, will assure that the treatment system performs its design 

functions at maximum efficiency and with minimum interruptions or 

breakdown. 

- 
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EQUIPMENT LOG 

A logbook should be kept at the treatment building and should be filled 

out every time maintenance personnel visit the site. The log form should 

- always indicate the date, name of maintenance personnel, operational 

status of the system, piece(s) of equipment worked on, description of 

action taken and the reason such action was required. 

MAINTENANCE A CTIVITIES 

Maintenance work on the treatment system may be either preventive 

maintenance or corrective maintenance. Preventive maintenance consists 

of those routine, recurring tasks performed periodically on equipment and 

appurtenances. This includes inspection, lubrication, adjustment, 

cleaning, minor repairs, etc. Corrective maintenance is synonymous with 

repair and is the restoration of a system or equipment item to a condition 

substantially equivalent to its original design capacity and efficiency 

through parts replacement, component reprocessing, over-haul, or 

rebuilding. In addition, sections on the maintenance of non-system site 

components, such as the perimeter fence and the driveway, are also 

included in this section. See Appendix E for the schedule of preventative 

maintenance. 

5.1.1 FENCE 

It is recommended tha .t the perimeter fencing around the Site be inspected 

quarterly for tears or breaks. Due to the potential for vandalism, any 

breaks shall be repaired immediately. The locks on the gate are to be 

inspected and lubricated regularly, and replaced if necessary due to 

rusting or other damage. 
- 
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SIGNS 

The presence of appropriate signs to notify site personnel of safety 

concerns should be checked quarterly to insure adequate safety 

precautions. The scope of the project should also be reviewed quarterly to 

assure that no changes in site operations have been made that require 

changes to be made to the types or content of the signs present on site. 

5.1.3 COVER 

The groundcover of the entire site should be examined quarterly for any 

uneven surfaces or erosion activity. Repairs should be made as needed. 

Also, if any problems are found on regular site visits, they should be 

repaired as soon as possible. Water diversion may be considered to 

control on site erosion and settlement. 

5.1.4 GROUNDWATER MONITOMNG SYSTEM 

The ground water recovery wells and Site monitoring wells must be 

inspected on a regular basis and maintained as necessary to ensure 

integrity of the wells and prevent fouling of the well screens. Inspection 

of the ground water recovery wells and Site monitoring wells will consist 

of identifying problems associated with the following: 

. Concrete surface seal 

. Curb box or protective steel casing and lid 

. Locks and locking caps 

. Excessive well siltation 

- - - - 
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If fouling occurs, the operator must identify the cause and implement 

corrective measures. Any corrective proposed corrective measures must 

be approved by NYSDEC prior to implementation. 

It is recommended that all wells are inspected quarterly, and the 

vegetation and soil around the wells maintained so that the wells remain 

visible and accessible. 

The Site monitoring wells are installed with locking covers. The locks on 

the covers are to be inspected and lubricated quarterly, and any needed 

keys are to be kept on site in the system building. Gripper plugs on all 

wells should always form a tight seal with the well. 

It is essential that the well vaults are maintained in a clean, dry condition 

to allow safe and efficient access to the equipment contained within the 

vaults. It is recommended that the vaults are inspected quarterly and 

after each storm event to ensure that each vault is free of standing water. 

If water is entering a vault, the operator is to check the frame and cover 

and vault penetrations. Measures are to be taken to prevent water from 

accumulating in the well vaults, and any leaks must be corrected as they 

are identified. The vaults must also be kept free of dirt. Any accumulated 

dirt is to be periodically removed with a shovel or brush and small 

dustpan. A brush and dustpan is to also be used as necessary to remove 

dirt from the vault equipment. 

5.1.5 VEHICLE DRIVEWAY 

The driveway leading from the street to the treatment building should be 

checked on a regular basis for the presence of potholes and other damage. 

Any uneven surface must be repaired when found to assure on site safety. 

During the winter months arrangements should be made to have a snow 
- 
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plowing service contracted to clear the driveway and the sidewalk along 

Montauk Highway. 

5.1.6 MAINTENANCE REQUIREMENTS OF SPECIFIC COMPONENTS 

Maintenance requirements of the system components are detailed in the 

manufacture's equipment manuals found in Appendix D. The 
- 

manufacturer's recommended maintenance and inspection schedules for 

the individual system components have been summarized in Appendix E. 

During each site visit, the Maintenance Log should be reviewed to 

determine what tasks must be completed to adhere to the manufacture's 

recommended maintenance schedules. To document tasks completed, as 

well as to provide an on-site record of system operations, the system 

monitoring record, maintenance schedule checklist and system 

monitoring report should be completed during each site visit. 

Basic System Maintenance 

The best sources of specific information on the performance of preventive 

maintenance tasks and recurring cleaning or lubrication procedures for 

the treatment system equipment are the manufacturer's operation and 

maintenance manuals and service bulletins provided for each piece of 

equipment. The individual responsible for supervising O&M personnel 

should assure that these technical documents are complete, current and 

are properly protected from damage or loss. Maintenance requirements 

for major equipment items are summarized in this section. This section 

should be used as a general guide only and should not be considered as a 

substitute for the more comprehensive information contained in the 

manufacturer's technical documents. 
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Ground Water Recovery Pumps (Grundfos) 

The pumps and groundwater recovery system should be periodically 

checked for water quantity, pressure, drawdown, periods of cycling, and 

operation of controls. 

The pumps should not be operated for any periods of time with the 

discfiarge valve closed. The Coyote pump controllers will shut down the 

pumps to prevent damage due to overheating. 

If the pumps fail to operate, or if there is a loss of performance, refer to the 

Troubleshooting guide in the manufacturer's O&M literature. 

The pump should be pulled annually (or more frequently as problems 

occur) to check for signs of iron fouling. If fouling occurs, notify Blue 

Water Environmental office or the current System Operator and schedule 

cleaning activities. 

3" Globe Valve 

Periodic inspection schedule should be established to determine how the 

fluid handled is affecting the efficiency of the valve assembly. Repair and 

adjustment should be made as needed, and in accordance with the 

manufacturer's literature. 

Filter (Harmsco) 

The filter element should be periodically inspected. Schedule for 

replacement of filter elements should be determined by operating 

experience and activation of the high-pressure switch. 

- 
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Air Stripper Towers 

The air stripper tower packing requires periodic cleaning by means of 

hydrochloric acid recirculation. Scaling is expected to occur due to the 

presence of iron, manganese or calcium carbonate in the ground water. A 

3,000 gallon acid storage tank is piped into the system for this purpose. 

Due to the health and safety concerns associated with hydrochloric acid, 

supplemental information has been added to the original HASP (see 

Appendix B), to assure the safety of all personnel. This supplement to the 

HASP contains pertinent information involving the hydrochloric acid 

including safety concerns and chemical identification. The methodology 

and duration of recirculation will need to be developed on site during the 

first several cleanings. Frequency of cleaning should be determined in the 

field (as necessary). All rotating parts and accessories should be 

inspected. Frequency of inspection should be weekly at first in order to 

establish the schedule. Refer to the stripper tower manufacturer's O&M 

literature for instructions on cleaning the unit. 

Granulated Activated Carbon Vessels 

Periodically the granulated activated carbon will have to removed and 

replaced. The timing and manpower requirements for this operation will 

be determined during the first activity of replacement. The spent carbon 

will be sampled and analyzed to determine the best disposal methods. An 

appendix document will be added after the first activity of replacement. 

Treated Ground Water Discharge 

The centrifugal discharge pump requires no lubrication. A periodic 

inspection schedule should be established to insure that the specified flow 

is provided. The catch basin requires periodic inspection for signs of iron 

fouling. If signs of iron fouling are considerable, contact the Blue Water 
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Environmental office or current System Operator. The Suffolk County 

Department of Public Works (SCDPW), New York State Department of 

Transportation (NYSDOT) and the Village of Lindenhurst may need to be 

contacted if street flooding occurs. 

Hydrochloric Acid Disposal- - - .  
- - - 

The method of disposal will be determined after the first scheduled acid 

change-out. An appendix document will be added detailing the 

procedure at that time. 

MAINTENANCE SCHEDULE 

The manufacturer's operation and maintenance manuals of the major 

system components have been included in Appendix D. The maintenance 

tasks from each manual have been summarized on the Maintenance 

Schedule Checklist in Appendix E (System Monitoring and Maintenance 

Log, Book 2). 

INSPECTION AND MAINTENANCE CHECKLIST 

During each site visit, the Maintenance Log should be reviewed to 

determine what tasks must be completed to adhere to the manufacture's 

recommended maintenance schedules. Because different tasks require 

different frequencies, it is important to document the tasks that you 

completed during a site visit to avoid repetition of work. To document 

tasks completed, as well as to provide an on-site record of system 

operations, the system monitoring record, maintenance schedule checklist 

and system monitoring report should be completed during each site visit. 

See Appendix E. 

- 
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PREVENTIVE MAINTENANCE SCHEDULE 

The preventive maintenance program consists of a preventive 

maintenance task list as designated by the individual responsible for 

supervising O&M personnel for each item of system equipment and for 

each non-equipment system component, i.e., vault, piping components, 

etc., requiring periodic servicing and a preventive maintenance schedule 

for accomplishing these tasks. The development of the preventive 

maintenance program should be based on the manufacturer's O&M 

literature and on-going experience obtained in operating and maintaining 

the system. For the convenience of O&M personnel, a Maintenance 

Schedule Checklist has been prepared and is included in the system 

maintenance manual. This checklist is intended only as a guideline for 

starting a preventative maintenance program for the remedial system. It 

should be noted that the checklist should be updated and revised 

periodically based on actual experience gained in running the system. 

CORRECTIVE MAINTENANCE 

Corrective maintenance is defined, as the work required to accomplish 

major repairs and non-routine maintenance procedures. Planning and 

scheduling of maintenance work must make provisions to handle these 

non-recurring functions. 

Although actual equipment breakdown may precede the planning of 

corrective maintenance, this resort to "breakdown" maintenance may 

cause disruptions in the treatment process and costly priority repair work. 

Accordingly, it is desirable to use anticipatory methods to plan corrective 

maintenance. These methods include periodic inspections of equipment, 

close review of equipment operating records, operator observations, and 
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notations in the logbooks and other analyses for the timely identification 

of impending problems. 

DISPOSAL OF USED MATERIALS AND WASTE 

Non-hazardous municipal-waste such as paper and other litter blown onto - 

the site will be disposed of through town - facilities. 

Used carbon material will be stored on site in a lined 15,000 lb roll-off 

container until sampled for hazardous substances. If the lab results 

determine that the carbon is non-hazardous, then the material will be 

regenerated at a local facility. If the used carbon material is determined 

hazardous, it will be disposed of at an appropriate facility to be 

determined by Blue Water Environmental Project Manager or current 

System Operator and approved by NYSDEC. 

Once the acid used to clean the stripper tower packing is no longer usable, 

an appropriate facility will be contacted. The facility will be determined 

by the Blue Water Environmental Project Manager or current System 

Operator and approved by NYSDEC. 

- 
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6.0 REPORTS 

All reports should be sent to the NYSDECfs project manager, 625 

Broadway, Albany, New York. 12233-7010. 

MONTHLY REPORTS 

Monthly system reports will include air and water discharge sampling 

results and an update of system processes. Any alarm conditions or 

repairs that existed throughout the month will also be included. Other 

information provided in monthly reports will include more specific details 

on the state of the groundwater recovery wells and air stripping towers 

such as pressures, water flow and total discharge rates. 

QUARTERLY REPORTS 

Quarterly monitoring reports will be due the month following 

groundwater sampling, and will provide all the lab sample results. The 

quarterly report will summarize the prior monthly reports throughout the 

quarter along with more detail of system performance. 

YEARLY REPORTS 

Yearly reports will be used to evaluate system performance and determine 

if any changes need to be made in system configuration and operation. 

Quarterly and monthly system reports will also be summarized in the 

yearly report. 
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5 YEAR REVIEW 

The 5 year review will include a re-evaluation of projected cleanup 

duration along with the evaluation of system performance to determine if 

changes need to be made in system configuration and operation to meet 

such objectives. 
- 
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7.0 PERSONNEL + 
All personnel entering the site should receive an orientation to site 

operations and any potential safety issues in the areas which they will be 

visiting/working. This orientation should include a review of the site's 

HASP and emergency procedures. 

ORGANIZATION 

The groundwater remediation system will be operated and maintained 

initially by Blue Water Environmental. When the contract for system 

operation and maintenance (O&M) is put out to bid the System Operator 

may change. If a new System Operator takes over the project, then all 

project contact information and emergency contingency plans will need to 

be updated. 

7.1.1 CHAIN OF COMMAND 

System O&M will be conducted by Blue Water Environmental's (or 

current System Operator's) environmental field technicians. The 

technicians are responsible for reporting system operating data as well as 

any unusual site information to the Blue Water Environmental (or current 

System Operator) project manager. The project manager will report 

directly to the NYSDEC. 

MANPOWER REQUIREMENTS 

Routine system monitoring can be conducted by one field technician. 

Some tasks, such as groundwater recovery well pump maintenance, 

quarterly well sampling, and acid washing of the stripper packing, may 

require additional manpower to complete the task safely. Based on the 
- 
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schedule of sampling activities and preventative maintenance the project 

manager will determine what tasks warrant additional manpower. While 

conducting a task, if a field technician believes the task cannot be 

completed safely with the allotted personnel, the work should be stopped 

and the project manager contacted. The situation will be reviewed to 

determine if additional personnel should be on-site to complete the task. 

RESPONSIBILITIES AND DUTIES 

Blue Water Environmental or the current System Operator is responsible 

for keeping the system running at or near 100-percent of the time. The 

treatment system must operate at a minimum flow rate of 160 gpm. 

Downtime for maintenance will be limited to 24 hours per month without 

penalty. Downtime for alarms and non-routine maintenance will be 

limited to 48 hours per month without penalty. Downtime for utility 

outages and NYSDEC approved system upgrades will not be penalized. 

The system will be considered "operating" when the two extraction wells 

are operating greater than 80 gpm each. The total gallons pumped from 

each well shall be calculated monthly. All routine system O&M, 

unscheduled system and site maintenance, and system and groundwater 

sampling will be conducted by Blue Water Environmental's (or current 

System Operator's) environmental field technicians. The technicians are 

responsible for reporting system operating data as well as any unusual 

site information to the Blue Water Environmental (or current System 

Operator's) project manager. The project manager will make decisions 

regarding system and site maintenance that are covered under the general 

maintenance contract. Any additional tasks outside of the contract must 

be approved by NYSDEC. 
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7.4 QUALIFICATIONS 
w 

All personnel entering the site should receive an orientation to site 

operations and any potential safety issues in the areas which they will be 

visiting/working. This orientation should include a review of the site's 

HASP and emergency procedures. All personnel working where they 

may come in contact with contaminated soil, groundwater, or air, must 

have completed the OSHA Hazardous Waste Operations Training (OSHA 

29 CFR 1910.120.) 

7.5 TRAINING (INCLUDING HEALTH AND SAFETY) 

All on site employees must have OSHA 40-hour HAZWOPER course and 

the appropriate knowledge of system operation. 

7.6 MATERIAL SAFETY DATA SHEETS 

Material Safety Data Sheets for materials that may be used on-site have 

been included in Appendix B. 
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HEALTH AND SAFETY 

Site operations related to the task described in this manual shall be 

conducted consistent with OSHA training and regulations. Some 

additional precautions are noted below: 

During system operation, site dangers are expected to be relatively high. 

Personnel expecting to be working inside the shed for more than one hour 

should wear some form of hearing protection. 

Some maintenance tasks may require work in areas of confined space. 

These working conditions need to be identified prior to beginning the 

task. Personnel performing these tasks must follow all OSHA regulations 

and guidelines for confined space entry. Such personnel must have 

certification of passing the 40-Hour health and safety training course. 

Electrical maintenance and repairs should be performed only by qualified 

personnel. Specific safe practices for working with electrical equipment 

are as follows: 

Do not ground yourself in water or on pipes or drains. 

Positively "lock-out" appropriate circuit breakers and disconnect 
switches, and test circuit before working on electrical equipment. 

Test power leads at the equipment with a voltmeter before contacting 
any normally energized component. 

Keep all electrical controls accessible and well marked. 

Never use metal ladders around electrical equipment. 

Handle breaker wires as though they are "live" wires. 

When there is a question about any electrical hazard, ask a 
knowledgeable person before you expose yourself to it. 

Ground all electric tools and equipment. 

ERM, Inc. 
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Some additional safety concerns associated with the operation of the 

system have been summarized as a supplement (See Appendix B) to the 

original HASP. Please be aware that no safety plan can address all 

situations and circumstances that may occur on a site. Being aware of 

potential hazards is the best way to prevent accidents. 

See Appendix B for the BWE's site specific Health and Safety Plan and 

- supplemental safety information. 
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RECORDS 

The Groundwater Sys tem Checklist and Monitoring Report  (Appendix E) 

shows those operational parameters which require monitoring. The 

Groundwater System Checklist and Monitoring Report should preferably be 

filled out each week or during each site visit. Any apparent operating 

problems should be noted on the report. Significant problems or alarm 

conditions should be reported to the project manager immediately. A 

record of completed maintenance activities should be logged on the 

Maintenance Schedule Checklist. The completed forms serve as a reference 

of past system operations during troubleshooting. A copy of the 

completed forms should be filed in Appendix E of the on-site system 

maintenance manual. The manual is kept in the system building. An 

additional copy should be sent to the Operation & Maintenance Division 

of the NYSDEC in the Albany office and the original should be sent to the 

Blue Water Environmental office or current System Operator. 
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10.0 EMERGENCY CONTINGENCY PLAN 

Blue Water Environmental has outlined their emergency contingency plan 

in the HASP included as Appendix B. When a new System Operator is 

selected to operate and maintain the system, the site HASP will need to be 

updated to include the contact phone numbers of the new System 

Operator. 

EMERGENCY SPILL RESPONSE 

In the event of a new environmental release, Blue Water Environmental or 

the current System Operator will coordinate clean-up activities. Please 

refer to the HASP for further details. 

FIREIEXPLOSION 

In the event of a fire or explosion the work area should be evacuated and 

personnel should meet at the main gate of the site. The Lindenhurst Fire 

Department should be contacted by telephone at (631) 226-1212 or dial 

911. Please refer to the site HASP (Appendix B) for additional 

information. 

PERSONAL INJURY 

In the event of personal injury to a site visitor or worker, the extent of the 

injury needs to be assessed. If trained personnel can apply first aid to 

remedy the injury, apply first aid, then notify the Blue Water 

Environmental (or current System Operator's) office. If the injury will 

require some medical attention, notify the Blue Water Environmental (or 

the current System Operator) office and proceed to the Brunswick 

Hospital Center. A map to the hospital is included in the HASP in 
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Appendix B. If the situation is more serious or life threatening, contact the 

Lindenhurst Fire Department and Rescue Unit by telephone at (631) 226- 

1212 or dial 911. Please refer to the site HASP (Appendix B) for additional 

information. 

TOXIC EXPOSURES 

In the event of an exposure of a site visitor or worker to toxic substances, 

the individual needs to be immediately removed from the toxic 

environment. The nature and extent of the exposure needs to be assessed. 

A review of the MSDS included in the site HASP should be conducted so 

that appropriate actions can be taken. If the exposure is minor, then notify 

the Blue Water Environmental (or current System Operator's) office. If the 

exposure will require some medical attention, notify the Blue Water 

Environmental (or current System Operator's) office and proceed to the 

Brunswick Hospital Center. A map to the hospital is included in the 

HASP in Appendix B. If the situation is more serious or life threatening, 

contact the Lindenhurst Fire Department and Rescue Unit by telephone at 

(631) 226-1212 or dial 911. Please refer to the site HASP (Appendix B) for 

additional information. 

10.5 PUBLIC NOTIFICATION 

All issues of public notification of site activities will be directed through 

the NYSDEC. 

10.6 EMERGENCY PHONE NUMBERS 

All emergency contact phone numbers are summarized in the site HASP 

(Appendix B, page 7-1). 
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Ground\vater Water Quality For Des ig~  and Effluent L~mits 

I Paramctcr I~~ilucnt I Effluent 
Concentration Concentration* 

I Vinyl Chloride 

1,2 Dichloroethene (Total) 

( Manganese 

2800 pgll 

I Total Suspended Solids 

10 pgll 

Total Dissolved Solids 130 to 294 1ng1l 

Arsenic 

1 - 1 2.8 to 12.4 ugil 

Monitor 

Cadmium (T) 

1 0.6 to 2.2 ~ g l l  I 9 ugll 

I I 

1.4 to 28.5 ugll 140 ugll 

0.3 to 9.5 ugll 

I COD (dissolved) 

30 ugll 
1 

Copper (T) 1 1.5 to 13.3 ugll 

I Conductivity (dissolved) at 25 Deg C I 0 2 8  to 5 1 mslcm I NA 

38 ugll 

3 70 ugll 

NA 

Zinc (T) ) I5 to 163 ugll 

Chloride (dissolved) 40 mgll 

Turbidity 4 to 425 NTU 

**  effluent limits for xylcnc-o = 5 ugll: X!hc-m&p = I0 ugil. 

N A 

Alkalinily (dissolved) 

Dissolved Oxygen 

6 t o 9  

* NYSDEC site spccific Effluent limitations and monitoring Rcquircments 

39 to 80 mgll 1 NA 

0.37 to 2.9 mgll NA 
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Appendix B 
Occupational Safety and Health 

Guideline for Hydrochloric Acid and 
BWE's Health and Safety Plan 



Health and Safety Plan Ammendment 
Additional Health and Safety Issues Associated with System Operation 

Active Industrial Uniform Site, Lindenhurst, NY 

The health and safety plan developed by Bluewater in August 2000 is still in effect for this site. All emergency phone numbers 
and evacuation routes are contained within the Bluewater Plan. This is meant to be a suppliment to the Bluewater Plan, and 
contains additional issues to be considered once the system has been started up. 

llssue of Concern ll~orrective Action 11 

II Lock Out and Tag Prior to Servicing. 
Alwavs wear ~ r o ~ e r  PPE (hard hat. safetv alasesl. 11 

Moving Parts, Gears and Belts 

High Pressure Tanks and Pipes 

Maintain proper ventilation within closed areas. 
Monitor ambient air space each work day. 
Have an evacuation route planned in case of high vapor concentrations. 
Maintain clearly visible labels on appropriate items. 
Always wear proper PPE (eye and skin protection). 
Do not allow materials to come in direct contact with skin. 
Know the location and function of the safetv shower and evewash in case of emeraencv 

Never operate equipment without machine guards securely in place. 
Always wear proper PPE (hard hat, steel toe boots, eye protection). 
Lock Out and Tag Prior to Servicing. 
All on site employees should be aware of equipment function and familiar with the manuals. 
DrainIRelease all pressurized equipment prior to servicing. 

Electrical Hazards 

Fire Hazards 

II IlAnv unsafe surfaces or areas should be documented and corrected. II 

Assure proper grounding of all electrical equipment. 
Keep water a safe distace away from all electrical equipment 
Always wear proper PPE (rubber sole boots). 
Maintain a recently serviced accessible fire extinguisher. 

I I 
Islips, Trips and Falls I 
I I I I 

l~eh ic le  Traffic IlWear proper PPE (safety vest, hard hat, steel toe boots) 

Check cutoff switches where overheating is possible. 
Be aware of the hazards around you. 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR HYDROCHLORIC ACID 

INTRODUCTION 

This guideline summarizes pertinent information about hydrochloric acid for workers and 
employers as well as for physicians, industrial hygienists, and other occupational safety and 
health professionals who may need such information to conduct effective occupational safety 
and health programs. Recommendations may be superseded by new developments in these 
fields; readers are therefore advised to regard these recommendations as general guidelines 
and to determine whether new information is available. 

SUBSTANCE IDENTIFICATION 

* Formula : HCI 

* Synonyms : Anhydrous hydrochloric acid, hydrochloride, muriatic acid, spirits of salt, 
hydrochloric acid, chlorohydric acid, emulsion bowl cleaner 

* Identifiers : 
1 . CAS NO.: 7647-01 -0 
2. RTECS No.: MW4025000 
3. DOT UN: 1050 15 

b 4. DOT label: Poison gas, corrosive 

* Appearance and odor 
Hydrochloric acid is a colorless to slightly, yellow gas with an irritating, pungent odor. The air 
odor threshold concentration for hydrochloric acid has been reported as 0.77 part per million 
(ppm) parts of air. 

CHEMICAL AND PHYSICAL PROPERTIES 

* Physical data 
1. Molecular weight: 36.46 
2. Boiling point (at 760 mm Hg): -85.05 degrees C (-1 21.09 degrees F) 
3. Specific gravity: 1 .I87 at -84.9 degrees C (-1 20.82 degrees F) 
4. Vapor density: 1.268 
5. Melting point: -1 14.2 degrees C (-1 73.6 degrees F) 
6. Vapor pressure at 20 degrees C (68 degrees F): Greater than 1 mm Hg 
7. Solubility: Soluble in water, alcohol, benzene, and ether. 
8. Evaporation rate: Data not available. 

* Reactivity 
1. Conditions contributing to instability: None reported. 
2. Incompatibilities: Contact between hydrochloric acid and hydroxides, amines, alkalis, or 
metals, such as copper, brass, zinc, potassium, and sodium should be avoided. 



W 3. Hazardous decomposition products: Toxic gases and vapors such as chlorine may be 
released in a fire involving hydrochloric acid. 
4. Special precautions: None reported. 

* Flammability 
Hydrochloric acid is a nonflammable gas. 
The National Fire Protection Association has assigned a flammability rating of 0 (minimal fire 
hazard) to hydrochloric acid. 
1. Flash point: Not applicable. 
2. Autoignition temperature: Not applicable. 
3. Flammable limits in air: Not applicable. 
4. Extinguishant: For small fires use dry chemical or carbon dioxide. Use water spray, fog, or 
regular foam to fight large fires involving hydrochloric acid. 

Fires involving hydrochloric acid should be fought upwind from the maximum distance possible. 
Keep unnecessary people away; isolate the hazard area and deny entry. Isolate the leak or spill 
area for at least 150 feet in all directions, until gas has dispersed. Emergency personnel should 
stay out of low areas and ventilate closed spaces before entering. Containers of hydrochloric 
acid may explode in the heat of the fire and should be moved from the fire area if it is possible to 
do so safely. If this is not possible, cool fire exposed containers from the sides with water until 
well after the fire is out. Do not get water inside the containers. Stay away from the ends of 
containers. Firefighters should wear a full set of chemical protective clothing and self-contained 
breathing apparatus when fighting fires involving hydrochloric acid. - EXPOSURE LIMITS 

* OSHA PEL 
The current Occupational Safety and Health Administration (OSHA) permissible exposure 
limit(s) (PEL[s]) for hydrochloric acid is 5 ppm (7 milligrams per cubic meter (mglm(3)) as a 
ceiling limit. A worker's exposure to hydrochloric acid shall at no time exceed this ceiling level 
[29 CFR 1910.1000, Table Z-I]. 

* NIOSH REL 
The National Institute for Occupational Safety and Health (NIOSH) has established a 
recommended exposure limit (REL) for hydrochloric acid of 5 ppm (7 mglm(3)) as a ceiling 

* ACG l H TLV 
The American Conference of Governmental Industrial Hygienists (ACGIH) has assigned 
hydrochloric acid a ceiling limit value of 5 ppm (7.5 mg/m(3)), which should not be exceeded 
during any part of the working exposure. 

* Rationale for Limits 
The NIOSH limit is based on the risk of eye, mucous membrane, and skin irritation. 
The ACGIH limit is based on the risk of acute irritation. 



HEALTH HAZARD INFORMATION 

* Routes of Exposure 
Exposure to hydrochloric acid can occur through inhalation, ingestion, and eye or skin contact. 

* Summary of toxicology 
1. Effects on Animals: Hydrochloric acid is a severe irritant of the eyes and respiratory system. 
The 30-minute LC(50)s in rats and mice and 4,701 pprn and 2,644, respectively. Animals 
exposed to high concentrations of hydrochloric acid gas developed necrosis of the tracheal and 
bronchial epithelium; pulmonary edema, atelectasis, and emphysema; and damage to the 
pulmonary blood vessels and liver. Chronic exposure to 10 pprn for 6 hourslday for life did not 
cause neoplastic lesions or serious irritant effects in the nasal epithelium of rats. In experimental 
animals, exposure to a concentration of 1,350 pprn hydrochloric acid gas caused clouding of the 
cornea after 1.5 hours and exposure to 3,000 pprn for 6 hours caused slight erosion of the 
corneal epithelium. Exposure to 100 pprn for 6 hours daily for 50 days caused only slight 
irritation of the eyes, but no permanent injury. Hydrochloric acid is mildly toxic by ingestion; the 
oral LD(50) in rabbits is 900 mglkg. Hydrochloric acid is injurious to the rabbit eye only at 
concentrations having an acidity below pH 3. Contact of the eye with 0.25N to 1 N acid for 20 
seconds resulted in some scarring of rabbit corneas; in rare instances, opacities of the lens 
have been produced by splashes of the acid. Hydrochloric acid has produced mutagenic effects 
in bacterial and insect test systems. 

Wv 2. Effects on Humans: Hydrochloric acid is irritating and corrosive to the eyes, skin, and mucous 
membranes. Exposure to high concentrations can cause laryngitis, bronchitis, and pulmonary 
edema. Brief exposures (up to a few minutes) to concentrations in the range of 1,300 to 2,000 
pprn are lethal to humans. In workers, exposure to 50 to 100 pprn for 1 hour was barely 
tolerable; short exposure to 35 pprn caused irritation of the throat, and 10 pprn was considered 
the maximal concentration allowable for prolonged exposure. In one study, workers chronically 
exposed to hydrochloric acid did not exhibit the pulmonary function changes observed in nine 
subjects exposed to similar concentrations, which suggests that workers become acclimatized 
to hydrochloric acid. Dental discoloration and erosion of exposed incisors may occur on 
prolonged exposure to low concentrations. Hydrochloric acid causes burns of the skin and 
mucous membranes; the severity of the burns depends on the concentration of the solution. 
Burns may progress to ulcerations and lead to keloid and retractile scarring. Frequent contact of 
the skin with aqueous solution may cause dermatitis. Contact of the eyes with aqueous 
solutions may produce reduced vision or blindness. lngestion of hydrochloric acid causes 
severe burns of the mouth, esophagus, and stomach, with consequent pain, nausea, and 
vomiting. 

* Signs and symptoms of exposure 
1. Acute exposure: Acute exposure to hydrochloric acid vapor or aerosol produces inflammation 
and may cause ulceration of the nose, throat, and larynx; laryngeal spasm or pulmonary edema 
may occur on rare occasions. Eye and skin burns occur at high concentrations. Burns of the 
skin and mucous membranes result from contact with the solution. Frostbite may occur from 
contact with the cryogenic liquid. Both the gas and solutions of hydrochloric acid may cause eye 
irritation, severe burns, and permanent damage with loss of sight. lngestion causes corrosion of 



W the mucous membranes, esophagus, and stomach; dysphagia; nausea; vomiting; intense thirst; 
and diarrhea. Circulatory collapse and death may follow. 

2. Chronic exposure: Chronic exposure by skin contact with aqueous solutions may result in 
dermatitis and photosensitization. Dental discoloration and erosion of exposed incisors may 
occur on prolonged exposure to low concentrations of hydrochloric acid. 

EMERGENCY MEDICAL PROCEDURES 

* Emergency medical procedures: 
Rescue: Remove an incapacitated worker from further exposure and implement appropriate 
emergency procedures (e.g., those listed on the Material Safety Data Sheet required by OSHA's 
Hazard Communication Standard [29 CFR 191 0.1 2001). All workers should be familiar with 
emergency procedures, the location and proper use of emergency equipment, and methods of 
protecting themselves during rescue operations. 

EXPOSURE SOLIRCES AND CONTROL METHODS 

The following operations may involve hydrochloric acid and lead to worker exposures to this 
substance: 
* The manufacture and transportation of hydrochloric acid 
* Use as a catalyst or chlorinating agent in chemical synthesis; during metal treatment and 
fabricating operations in electroplating, acid dipping, stripping, electropolishing, etching, 
welding, and flamecutting of metal primed with paint or cleaned with chlorinated hydrocarbons; 

'Ir as a gaseous flux in babbitting 
* Use in industrial chemical cleaning operations 
* Use in activation of petroleum wells; in waste treatment operations for neutralization of alkaline 
waste streams 
* Use in removing scale from boilers and heat-exchange equipment, as a laboratory reagent, an 
alcohol denaturant 

Methods that are effective in controlling worker exposures to hydrochloric acid, depending on 
the feasibility of implementation, are as follows: 
* Process enclosure 
* Local exhaust ventilation 
* General dilution ventilation 
* Personal protective equipment 

Workers responding to a release or potential release of a hazardous substance must be 
protected as required by paragraph (q) of OSHA's Hazardous Waste Operations and 
Emergency Response Standard [29 CFR 1 91 0.1 201. 

MEDICAL SURVEILLANCE 

OSHA is currently developing requirements for medical surveillance. When these requirements 
are promulgated, readers should refer to them for additional information and to determine 
whether employers whose employees are exposed to hydrochloric acid are required to 
implement medical surveillance procedures. 
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* Medical Screening 
Workers who may be exposed to chemical hazards should be monitored in a systematic 
program of medical surveillance that is intended to prevent occupational injury and disease. The 
program should include education of employers and workers about work-related hazards, early 
detection of adverse health effects, and referral of workers for diagnosis and treatment. The 
occurrence of disease or other work-related adverse health effects should prompt immediate 
evaluation of primary preventive measures (e.g., industrial hygiene monitoring, engineering 
controls, and personal protective equipment). A medical surveillance program is intended to 
supplement, not replace, such measures. To detect and control work-related health effects, 
medical evaluations should be performed (1) before job placement, (2) periodically during the 
term of employment, and (3) at the time of job transfer or termination. 

* Preplacement medical evaluation 
Before a worker is placed in a job with a potential for exposure to hydrochloric acid, a licensed 
health care professional should evaluate and document the worker's baseline health status with 
thorough medical, environmental, and occupational histories, a physical examination, and 
physiologic and laboratory tests appropriate for the anticipated occupational risks. These should 
concentrate on the function and integrity of the eyes, skin, and respiratory system. Medical 
surveillance for respiratory disease should be conducted using the principles and methods 
recommended by the American Thoracic Society. 
A preplacement medical evaluation is recommended to assess medical conditions that may be 
aggravated or may result in increased risk when a worker is exposed to hydrochloric acid at or 
below the prescribed exposure limit. The health care professional should consider the probable 

W frequency, intensity, and duration of exposure as well as the nature and degree of any 
applicable medical condition. Such conditions (which should not be regarded as absolute 
contraindications to job placement) include a history and other findings consistent with diseases 
of the eyes, skin, and respiratory system. 

* Periodic medical evaluations 
Occupational health interviews and physical examinations should be performed at regular 
intervals during the employment period, as mandated by any applicable Federal, State, or local 
standard. Where no standard exists and the hazard is minimal, evaluations should be 
conducted every 3 to 5 years or as frequently as recommended by an experienced occupational 
health physician. Additional examinations may be necessary if a worker develops symptoms 
attributable to hydrochloric acid exposure. The interviews, examinations, and medical screening 
tests should focus on identifying the adverse effects of hydrochloric acid on the eyes, skin, and 
respiratory system. Current health status should be compared with the baseline health status of 
the individual worker or with expected values for a suitable reference population. 

* Termination medical evaluations 
The medical, environmental, and occupational history interviews, the physical examination, and 
selected physiologic or laboratory tests that were conducted at the time of placement should be 
repeated at the time of job transfer or termination to determine the worker's medical status at 
the end of his or her employment. Any changes in the worker's health status should be 
compared with those expected for a suitable reference population. 



C * Biological monitoring 
Biological monitoring involves sampling and analyzing body tissues or fluids to provide an index 
of exposure to a toxic substance or metabolite. No biological monitoring test acceptable for 
routine use has yet been developed for hydrochloric acid. 

WORKPLACE MONITORING AND MEASUREMENT 

Determination of a worker's exposure to airborne hydrochloric acid is made using a treated silica 
gel tube. Samples are collected at a maximum flow rate of 0.5 literlminute (ceiling) until a 
minimum collection volume of 2.5 liters is reached. Analysis is conducted by ion 
chromatography. This method is partially validated and is described in the OSHA Computerized 
Information System and in NlOSH Method No. 7903 (inorganic acids). 

PERSONAL HYGIENE PROCEDURES 

If hydrochloric acid contacts the skin, workers should flush the affected areas immediately with 
plenty of water, followed by washing with soap and water. 

Clothing contaminated with hydrochloric acid should be removed immediately, and provisions 
should be made for the safe removal of the chemical from the clothing. Persons laundering the 
clothes should be informed of the hazardous properties of hydrochloric acid, particularly its 
potential for causing irritation. 

A worker who handles hydrochloric acid should thoroughly wash hands, forearms, and face with 
+L soap and water before eating, using tobacco products, using toilet facilities, applying cosmetics, 

or taking medication. 

Workers should not eat, drink, use tobacco products, apply cosmetics, or take medication in 
areas where hydrochloric acid or a solution containing hydrochloric acid is handled, processed, 
or stored. 

STORAGE 

Hydrochloric acid should be stored in a cool, dry, well-ventilated area in tightly sealed containers 
that are labeled in accordance with OSHA's Hazard Communication Standard [29 CFR 
191 0.1 2001. Containers of hydrochloric acid should be protected from physical damage and 
should be stored separately from hydroxides, amines, alkalis, or metals, such as copper, brass, 
zinc, potassium, and sodium. 

SPILLS AND LEAKS 

In the event of a spill or leak involving hydrochloric acid, persons not wearing protective 
equipment and clothing should be restricted from contaminated areas until cleanup has been 
completed. The following steps should be undertaken following a spill or leak: 
1. Notify safety personnel. 
2. Remove all sources of heat and ignition. 
3. Ventilate the area of the spill or leak. 



C 4. Stop leak if this can be done without risk. If the source of leak is a cylinder and the leak 
cannot be stopped in place, remove the leaking cylinder to a safe place in the open air, and 
repair leak or allow cylinder to empty. 
5. All spills on land involving liquid hydrochloric acid or hydrochloric acid should be contained, if 
possible, to prevent entry into bodies of water or sewer systems. Vapors can be dispersed with 
water fog or spray. Do not put water directly on leak or spill area. 
6. Neutralize spills with crushed limestone, soda ash, lime, or sodium bicarbonate. After 
neutralizing, take up with sand or other noncombustible absorbent material and place into 
closed containers for later disposal. 
7. For large liquid spills, build dikes far ahead of the spill to contain the hydrochloric acid for later 
reclamation or disposal. 

SPECIAL REQUIREMENTS 

U.S. Environmental Protection Agency (EPA) requirements for emergency planning, reportable 
quantities of hazardous releases, community right-to-know, and hazardous waste management 
may change over time. Users are therefore advised to determine periodically whether new 
information is available. 

* Emergency planning requirements 
Employers owning or operating a facility at which there are 500 pounds or more of hydrogen 
chloride (gas only) must comply with EPA's emergency planning requirements [40 CFR Part 
355.301. 

W * Reportable quantity requirements for hazardous releases 
A hazardous substance release is defined by EPA as any spilling, leaking, pumping, pouring, 
emitting, emptying, discharging, injecting, escaping, leaching, dumping, or disposing into the 
environment (including the abandonment or discarding of contaminated containers) of 
hazardous substances. In the event of a release that is above the reportable quantity for that 
chemical, employers are required to notify the proper Federal, State, and local authorities [40 
CFR 355.401. 
The reportable quantity of hydrochloric acid is 5,000 pounds. If an amount equal to or greater 
than this quantity is released within a 24- hour period in a manner that will expose persons 
outside the facility, employers are required to do the following: - Notify the National Response 
Center immediately at (800) 424-8802 or at (202) 426-2675 in Washington, D.C. [40 CFR 
302.61. 
- Notify the emergency response commission of the State likely to be affected by the release [40 
CFR 355.401. 
- Notify the community emergency coordinator to the local emergency planning committee (or 
relevant local emergency response personnel) of any area likely to be affected by the release 
[40 CFR 355.401. 

* Community right-to-know requirements 
Employers who own or operate facilities in SIC codes 20 to 39 that employ 10 or more workers 
and that manufacture 25,000 pounds or more of hydrochloric acid per calendar year or 
otherwise use 10,000 pounds or more of hydrochloric acid per calendar year are required by 
EPA [40 CFR Part 372.301 to submit a Toxic Chemical Release Inventory form (Form R) to EPA 
reporting the amount of hydrochloric acid emitted or released from their facility annually. 



'C * Hazardous waste management requirements 
EPA considers a waste to be hazardous if it exhibits any of the following characteristics: 
ignitability, corrosivity, reactivity, or toxicity as defined in 40 CFR 261.21 -261.24. Under the 
Resource Conservation and Recovery Act (RCRA), EPA has specifically listed many chemical 
wastes as hazardous. Although hydrochloric acid is not specifically listed as a hazardous waste 
under RCRA, EPA requires employers to treat waste as hazardous if it exhibits any of the 
characteristics discussed above. 
Providing detailed information about the removal and disposal of specific chemicals is beyond 
the scope of this guideline. The U.S. Department of Transportation, EPA, and State and local 
regulations should be followed to ensure that removal, transport, and disposal of this substance 
are conducted in accordance with existing regulations. To be certain that chemical waste 
disposal meets EPA regulatory requirements, employers should address any questions to the 
RCRA hotline at (703) 412-9810 (in the Washington, D.C. area) or toll-free at (800) 424-9346 
(outside Washington, D.C.). In addition, relevant State and local authorities should be contacted 
for information on any requirements they may have for the waste removal and disposal of this 
substance. 

RESPIRATORY PROTECTION 

* Conditions for respirator use 
Good industrial hygiene practice requires that engineering controls be used where feasible to 
reduce workplace concentrations of hazardous materials to the prescribed exposure limit. 
However, some situations may require the use of respirators to control exposure. Respirators 
must be worn if the ambient concentration of hydrochloric acid exceeds prescribed exposure 

L limits. Respirators may be used (1) before engineering controls have been installed, (2) during 
work operations such as maintenance or repair activities that involve unknown exposures, (3) 
during operations that require entry into tanks or closed vessels, and (4) during emergencies. 
Workers should only use respirators that have been approved by IVlOSH and the Mine Safety 
and Health Administration (MSHA). 

* Respiratory protection program 
Employers should institute a complete respiratory protection program that, at a minimum, 
complies with the requirements of OSHA's Respiratory Protection Standard [29 CFR 191 0.1 341. 
Such a program must include respirator selection, an evaluation of the worker's ability to 
perform the work while wearing a respirator, the regular training of personnel, respirator fit 
testing, periodic workplace monitoring, and regular respirator maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory protection program (including selection 
of the correct respirator) requires that a knowledgeable person be in charge of the program and 
that the program be evaluated regularly. For additional information on the selection and use of 
respirators and on the medical screening of respirator users, consult the latest edition of the 
NlOSH Respirator Decision Logic and the NlOSH Guide to Industrial Respiratory Protection. 

PERSONAL PROTECTIVE EQUIPMENT 

Workers should use appropriate personal protective clothing and equipment that must be 
carefully selected, used, and maintained to be effective in preventing skin contact with 
hydrochloric acid. The selection of the appropriate personal protective equipment (PPE) (e.g., 
gloves, sleeves, encapsulating suits) should be based on the extent of the worker's potential 



'1Cr exposure to hydrochloric acid. The resistance of various materials to permeation by hydrochloric 
acid is shown below: 
Material Breakthrough time (hr) : 
Butyl Rubber >8 
Teflon >8 
Saranex >8 
Barricade >8 
Responder >8 
Polyvinyl Chloride >4 
Polyethylene <I(*) 
(*) Not recommended, degradation may occur 

To evaluate the use of these PPE materials with hydrochloric acid, users should consult the 
best available performance data and manufacturers' recommendations. Significant differences 
have been demonstrated in the chemical resistance of generically similar PPE materials (e.g., 
butyl) produced by different manufacturers. In addition, the chemical resistance of a mixture 
may be significantly different from that of any of its neat components. 

Any chemical-resistant clothing that is used should be periodically evaluated to determine its 
effectiveness in preventing dermal contact. Safety showers and eye wash stations should be 
located close to operations that involve hydrochloric acid. 

Splash-proof chemical safety goggles or face shields (20 to 30 cm long, minimum) should be 
worn during any operation in which a solvent, caustic, or other toxic substance may be splashed 

'cV into the eyes. 

In addition to the possible need for wearing protective outer apparel (e.g., aprons, encapsulating 
suits), workers should wear work uniforms, coveralls, or similar full-body coverings that are 
laundered each day. Employers should provide lockers or other closed areas to store work and 
street clothing separately. Employers should collect work clothing at the end of each work shift 
and provide for its laundering. Laundry personnel should be informed about the potential 
hazards of handling contaminated clothing and instructed about measures to rr~inimize their 
health risk. 

Protective clothing should be kept free of oil and grease and should be inspected and 
maintained regularly to preserve its effectiveness. 

Protective clothing may interfere with the body's heat dissipation, especially during hot weather 
or during work in hot or poorly ventilated work environments. 
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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) is designed to reduce and control the risk of 
1 

exposure to workers from chemical substances and physical or other hazards which may 

be present in the sediment, water andlor air associated with Site remediation activities. 

This Plan is supplemented by the Blue Water Environmental's (BWE's) Standard 

Operating Procedures provided as a separate document. The procedures described herein 

were developed in accordance with the following provisions: 

The Occupational Safety and Heath Administration (OSHA) Standards and 
Regulations contained in Title 29, Code of Federal Regulations (CFR), Parts 1910 
and 1926 (29 CFR 19 10 and 1926) 

AmericanNational Standards Institute (ANSI) Standard 288.2-1980, 

National Institute for Occupational Safety and 14;alth (NIOSH), 

American Conference of Governmental Industrial Hygienists (ACGIH) Exposure 
Guidelines, 

New York State Labor Law Section 876 (Right-to-Know Law), 

Environmental Protection Agency @PA) Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities (NIOSH, OSHA, and EPA) 

In addition, l9lO.120, Hazardous Waste Operations and Emergency Response 
(HAZWOPER), 1910.1017 - Vinyl Chloride, 1910.1027 - Cadmium, and 1910.95 - 
Hearing Conservation. 

The health and safety guidelines within this HASP may be modified if new information 

changes the characterization of the site. The specific activities to be performed during 

the Project are described in the Contract Documents. 

The BWE will perform air ground water monitoring during activities where the potential 

exposure to chemical hazards exists and will enforce this Site Specific HASP regarding 

chemical exposures. These air monitoring activities are described in Section 4.1 of this 

HASP. 

- 
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The BWE is required to use this HASP for site remediation activities. The BWE shall be 

responsible for implementation of all physical safety measures for its employees as 

required under applicable regulations inclhding OSHA. 
/ 

SITE LOCATION 

The Active Industrial Uniform Company. site is located on a one-half acre parcel of land 

located on the south side of West Montauk Highway (State Route 27A) in the village of 

Lindenhurst, Suffolk County, New York. 

SITE BACKGROUND 

Past releases from former operations at the site have created contamination in dry wells 

and the ground water. Chemical hazards w ~ c h  may be encountered during remediation 

activities, and the maximum concentrations of these constituents, measured in the ground 

water are provided in Table 1. It is assumed that concentrations in the soil are at or above 

the concentrations found in ground water. A summary of the OSHA Permissible 

Exposure Limits (PELS) associated with these constituents is also presented in Table 1. 

Table 2 lists potential physical hazards that may be encountered at the site during 

construction and remediation activities. 

Waste management practices at the Active Industrial Uniform site have been modified 

and various remedial activities undertaken to eliminate or reduce the potential for future 

ground water releases off the site property. 
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TABLE 1 1 

SOIL AND GROUNDWATER ' 

CHEMICAL OF CONCERN 

I Constituent OSHA PEL I 
Trichloroethane 

1,1,1 Trichloroethane 
10 PPm 
100 ppm 

Xylene 
Vinyl Chloride 

Manganese 

I Cadmium I 5 u d  m j  I 

100 ppm 
1 ppm average 

5 mdm3 
Aluminum 

Arsenic 
15 mgIm3 
10 ug/ m3 

Copper 
Nickel 
Silver 

- .  

l' mg/m3 
-, I-mgIm3 

0.01 mnlm3 
Zinc 

I Res~irable Dust I 5 mdmj  I 

15 mgIm3 

I 

I - 
0.15 mg/mj (NYSDEC TAGM 

Total Dust 

Notes: 
PPm Parts per million by volume. 
mg/m3 Milligrams per cubic meter. 
j~g/m3 Micrograms per cubic meter. 

15 mglmj 
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TABLE 2 .  
PmSICAL SAFETY CONCERNS 

Procedures Used to 
MonitorlReduce Hazard 

Personnel maintain eye contact 
with operators; hard hats and 
safety glasses worn during equip- 
ment operation. Use of hand 
signals for communication. 

Locate and verify that utilities 
have been abandoned prior to site 
operations. Locate and flag prior 
to subsequent excavation 
activities. 

Maintain at least 10 feet of total 
clearance for lines 69 KV or less 
during work activities. 

Noise monitoringhearing 
protectors with proper noise 
reduction rating. 

Hazard Description Location 

Heavy equipment Excavation and sludge 
moving equipment, off- 
site transport vehicles 

Used-throughout site 

Existing underground 
utilities 

Storm sewer, possibly 
electrical, telephone, gas 

Throughout site 

Overhead utility power 
lines 

Above ground Throughout site 

Noise During site activities Throughout site 

Temperature extremes Hot weather 
activities/cold weather 
activities 

Throughout site Protection as designated by health 
and safety coordinator and as 
designated in this HASP. 

Insects Bees, wasps, spiders, deer 
ticks 

Throughout site Identi@ if worker is allergic to 
insects; have bee sting kit 
available. 

Animal biteshabies Bear, deer, rats, raccoons, 
dogs, cats, rabbits 

Throughout site Do not approach any animal. 
Dispose of food and debris, 
maintain good housekeeping. 

Plants Poison ivy, poison sumac, 
poison oak 

Lightning, heavy rain or 
snow 

Specific areas of site Ident~fy and do not touch. 

With lightning, move all workers 
indoors; beware of slippery 
conditions 

Weather Throughout site 

Reptiles Snakes and snapping 
turtles 

Sampling, pipe 
installation, and 
excavating 

Throughout site Do not agitate 

Keep fingers away 

Maintain adequate baniers; at 
least two workers present during 
work. Supper( or slope trench 
excavations. 

Excavation areas Throughout site 
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PERSONNEL RESPONSIBILITIES 

The following responsibilities and authohties have been or will be assigned to designated 
/ 

personnel for the site remediation activities. ' 

B WE'S PROJECT MANAGER 

Person duly appointed by BWE to act in a supervisory capacity over all BWE employees 

and activities. The Project Manager is responsible for ensuring that health and safety 

responsibilities are camed out in conjunction with this HASP. 

B WE'S RESIDENT PROJECT REPRESENTA TIVE 

Person duly appointed by BWE, under,,the supervision of BWE's Project Manager, to 

conduct oversight remediatiodconstruction and related field activities. The Resident 

Project Representative (RPR) is not responsible for carrying out BWE health and safety 

responsibilities on the site unless designated in writing by BWE's project Manager. 

B WE'S HEALTHAND SAFETY COORDINATOR 

Person duly appointed by BWE, under the supervision of BWE's Health and Safety 

Director, to implement this HASP on behalf of the BWE, and SubBWEs to check that 

appropriate health and safety measures are implemented throughout site remediation 

activities as specified in this HASP and in the Contract Documents. The Health and 

Safety Coordinator (HSC) will assume: 

responsibility for the field implementation, evaluation, and any necessary field 
modification of this HASP as described in Section 1.1; 

responsibility to monitor the health and safety of all site personnel, including BWE 
and SubBWEs, as specified in this HASP; 

responsibility for calibration and maintenance of monitoring instruments to check 
their proper operation and reliability; 

responsibility to conduct a daily "tailgate" safety briefing meeting; 

authority to suspend any remediation activity at the site due to any ineffectiveness of 
this HASP; authority to suspend BWE's work activities if HSC observes any non- 
conformance to this HASP or OSHA regulations by the BWE; and 
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authority to maintain compliance with all applicable federal, state, and local 
regulations. 

The HSC will have the following minimum training and ,experience: 

two years of experience in the investigation andlor remediation of hazardous waste 
sites or related field experience; 

formal training in health and safety, including 40 hour hazardous waste operations 
training course, 8-hour refresher course within the last year, and OSHA 8-hour 

- 

Supervisor Training; 

experience and training in the implementation of personnel protection and air 
monitoring programs; 

"hands-on" experience with the operation and maintenance of real time air 
monitoring equipment and air sampling equipment; and 

certified in cardiopulmonary resuscitation (Cp~J'and first aid. 
... ,. 

BWE site personnel will receive an appropriate level of training necessary to perform 

applicable site duties. This training will be verified and documented by the HSC. 

B WE'S HEALTH AND SAFETY TECHMCLAN 

The BWE shall retain the services of a Health and Safety Technician (HST), who must 

be present at the site at all times while work is being conducted in the exclusion zone or 

contamination reduction zone. The HST may be the BWE7s site superintendent. The 

HST must have, at a minimum: 

two years of experience in the remediation of hazardous waste sites or related field 
experience; 

formal training in health and safety, including 40 hour hazardous waste operations 
training course, 8-hour refresher course within the last year, and OSHA 8-hour 
Supervisor Training; and 

0 experience and training in the implementation of personnel protection programs. 

In addition, the HST must be: 

certified in CPR and first aid. 
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MEDICAL MONITORING AND PERSONNEL TRAINING REQUIREMENTS 

MEDICAL MONITORING 

OSHA has established requirements for a medical surveillance program designed to 

monitor and reduce health risks for employees who may potentially be exposed to 

hazardous materials. This program has been designed to provide baseline medical data 
. . . . . - . . . . . . . . . . . . . . . . . - . . . . . . . . . . . 

for each employe6 involved in hazardous waste operations. Each emplbyee must 

undergo testing and training, including field training activities and a determination of 

hisher ability to wear personal protective equipment, such as chemical resistant clothing 

and respirators. The medical examinations must be administered on an annual basis and 

as warranted for the hazardous chemicals listed in Table 1 of this HASP. These 

examinations shall be provided by employers without cost or loss of pay to the employee. 

,.. ,. C.  

Due to potential exposure to hazardous materials, site personnel involved with the 

remediation activities in the exclusion or contamination reduction zones (refer to Section 

8.0) must participate in a medical monitoring program meeting specifications of 29 CFR 

Part 1910.120, HAZWOPER The examining physician is required to provide a written 

report to the employer of any medical condition which would place employees at 

increased risk of wearing a respirator or other personal protective equipment (PPE). A 

physician will specify respiratory protection clearance, or the user's ability to wear a 

respirator of any type for a work shift. Each employer @WE) engaged in site work shall 

assume the responsibility of maintaining a medical surveillance program as well as 

maintaining site personnel medical training, and fit test records on-site as regulated by 29 

CFR 19 10.20, Access to Medical and Exposure Records. 

A medical examination program is required for those employees who are required to 

wear or may wear respiratory protection as specified by 29 CFR 1910.134, Respiratory 

Protection and 29 CFR 1910.120, HAZWOPER. This program must determine an 

individual's ability to wear respiratory protection while performing designated duties. 

Elements of 29 CFR 1910.134, Respiratory Protection, must be complied with, and may 

be subject to verification by the HSC. This verification may include review of the 

BWE's required written respiratory protection program regarding the selection, care, 

employee training requirements, use and maintenance of respirators. 
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Site personnel which may be involved in the exclusion and reduction zones, must have 
/ 

participated in a health and safety training program that complies with OSHA 29 CFR 

1910.120, HAZWOPER, prior to mobilization at the site. This program must instruct 

employees on the intent of the standard health and safety principles and procedures, 

proper operation _of_ monitoring instruments, use of personal protective equipment, 

decontamination, and site specific emergency response plans. 

The BWE will inform its employees of the specific chemical hazards of the contaminants 

to be remediated at the Site. Chemical specific training shall be provided as required 

under 29 CFR 19 10.1200, Hazard Communication. 

In addition, site employees may be required to undeigo site-specific training, as deemed 

appropriate by the HSC, prior to the start-up of any given task This training will be 

performed and documented by the HSC. The site-specific training will address potential 

hazards and associated risks, site operating procedures, and emergency response and site 

control methods to be employed. A copy of this HASP will be made available to site 

personnel for review. 

Any additional specialized training will be provided by the HSC as dictated by the nature 

of site activities. Specialized training will be provided for activities such as the handling 

of unidentified substances. Employees involved in these types of activities will be given 

instruction by the HSC regarding the potential hazards involved with site activities and 

the appropriate health and safety procedures to be followed. Training materials and 

methods will be reviewed by the BWE's Environmental Health and Safety Director, or 

designee. 

Exhibits 1 through 3 located at the end of this HASP, will be completed prior to the BWE 

mobilizing equipment at the site. 



4.0 WORK ZONE MONITORING AND PERSONAL PROTECTIVE EQUIPMENT 

During remedial activities at the site, such as excavation, potential exposures may occur 

from releases of particulates or VOCs that: 

1) may contain the chemicals of concern identified in Table 1, andlor 

2) give rise to excess airb6rne concentrationskf respirable- pa~culates. - - - - - ..- - 

Although the chemicals of concern do not represent direct inhalation hazards, they may 

be inhaled with respirable dust, ingested, or absorbed through the skin. Consequently, 

the potential risk of exposure to these contaminants is through inhalation, ingestion of, or 

skin contact with dust which is generated during site remediation activities. 

The measures which will be implemented torprot& on-site personnel, and to minimize 

potential exposures generated by remediation activities are outlined in this section of the 

HASP. 

The remainder of this section identifies monitoring requirements, criteria and decision 

logic for upgrading or downgrading the necessary levels of personal protection, and 

describes the different levels of personal protection to be worn by on-site personnel 

during construction and remediation activities. 

In the event that work zone monitoring requires the use of personal protective equipment 

above Level C, the work will not continue until discussions are held between the BWE 

and Engineer. 

WORK ZONE MOMTORING 

The potential of exposure to workers fkom the chemicals of concern at the site is 

primarily through inhalation, ingestion, or absorption during site remediation activities. 

Through safe work practices and the use of personal protective clothing described 

(Section 4.4), exposure through ingestion and absorption can be minimized. The 

potential exposure of on-site personnel to VOCs, respirable particulates and metals 

through inhalation will be assessed through a stringent work zone monitoring program. 



The work zone monitoring program will be implemented during activities where site 

media containing chemicals of concern above remedial goals may be generated. Once 

confirmatory samples show that the remedial goals for the limits of remediation have 
1 

been achieved in a work area monitoring will be terminated. 

Implementation of the work zone monitoring program will be the responsibility of the 

BWE. Site monitoring will be conducted by the HST, or a qualified person designated 

by, and under the direct supervision of, the HSC. The work zone monitoring program 

may consist of both real-time air monitoring in the work zone, and the collection of 

samples worn by personnel in the work zone (Section 4.3). 

Real-time air monitoring using direct reading equipment will be performed in the work 

area for: 

total dust during excavation, drilling and soil moving activities and; and 

organic vapors throughout the implementation of the work plan activities. 

In addition real-time air monitoring using direct reading equipment will be performed at 

the site boundary in the direction of the prevailing wind for total dust during excavation, 

drilling and soil moving activities. Monitoring of VOCs, will be representative of the 

worker's breathing zone using a photo ionization detection instrument. 

Real-time air monitoring results will be used as action level criteria for 1) implementing 

additional engineering controls, precautions, or procedures, and 2) upgrading or 

downgrading the levels of personal protective equipment, if necessary. 

Personal air sampling will be performed during discrete tasks, by collecting samples from 

selected personnel in the work zone, in accordance with OSHA regulations. Samples will 

be analyzed for respirable dust and the chemicals identified in Table 1 by an independent 

laboratory, to verify that the action level established for real-timemonitoring adequately 

protect workers to the OSHA PELS (Identified in Table 1). The results of sampling will 

be used as necessary to modify the real-time air monitoring action levels. 

Site work zone monitoring activities will be recorded in a dedicated Site Safety logbook. 

Information recorded in the logbook will include the following: 
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Map'or sketch of the area of monitoring for each day's activities; 

Wind direction and other pertinent meteorological data; 

Personal protective equipment information; 
I 

Date, time, and concentrations of real-time monitoring results; 

Exceedances of any action levels, including any corrective actions and level of 
.- - . . -  

~ . . - . . . - . . ... . . 

protecti&up@ades that were impremetiled; --  ' -' 

Workers chosen to wear sampling equipment, collection media, date sampling was 
performed, and the task involved; 

Results of samples, including any modifications to the monitoring program that may 
be made as a result of the sampling results; and 

Instrurnent.calibration results. 

4.1.1 Action Levels for Site Media 

The following action levels will apply to site activities for real time monitoring: 

Total Dust in the Work Area 

PMlo Dust at the Property 
Boundary 
Volatile Organic Compounds 

If a reading equal to or greater than action level'is obtained, work will stop, personnel 

will leave the area and the area will be reevaluated and VOC levels will be reduced by 

using engineering controls. 

If the VOC concentration levels remain at 5 ppm or greater, the HST will use Dragger 

tubes to identify the specific VOC in Table 1. The following chemical specific action 

levels will apply to site activities for the Dragger tube monitoring results: 

Trichloroethane 
1,1,1 Trichloroethane 
~ y l e n e  
Vinyl Chloride 

10 PPm 
100 ppm 
100 ppm 
1 PPm 
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If Dragger tube monitoring indicates concentrations below the chemical specific action 

levels, then work may continue. Subsequent Dragger tube monitoring will be conducted 

every 15 minutes while the real time VOC level remains at or above 5 ppm. 
f 

If the VOC concentrations can not be reduced to a concentration below the chemical 

specific action level by the use of engineering controls, the work area will be upgraded to 

Level C for  the V-OCs listed in Table 1 as well as vinyl chloride concentrations up to 10 

ppm (see section 4.3). Affected workers in this area will use Tyvek clothing, respiratory 

protection, and organic vapor cartridges. The work area will be upgraded to Level B for 

concentrations of vinyl chloride greater than 10 ppm (see section 4.3). Affected workers 

in this area will use Tyvek clothing and supplied air respiratory protection. The HST will 

continue to monitor the work area for VOCs and dust and if levels are below the action 

limits, the HST work area may be downgraded to Level D (see section 4.3) work. 

4.1.2 Action Level Response Measures 

The BWE will be responsible for implementing effective particulate control measures 

during work activities, as necessary to comply with the requirements of the HASP. If the 

results of the real-time air monitoring in the work zone exceed the action levels described 

in the previous subsections, remediation activities will temporarily cease, and appropriate 

corrective actions shall be immediately implemented. 

Corrective actions will be implemented and upgrade the level of personal protective 

equipment. If, after the appropriate corrective actions have been implemented, air 

monitoring of the work zone reveals concentrations in excess of the action levels, 

remediation activities will again temporarily cease. Non-essential personnel will be 

directed to leave the exclusion zone, and personnel remaining in the exclusion zone must 

don the appropriate level of personal protective equipment as described in Section 4.4. 

Personnel shall then continue work, and the HSC, or designee, will continue air 

monitoring. Corrective actions and upgrades in personal protection will remain in effect 

until subsequent air monitoring results indicate that airborne concentrations of are below 

the action level for a lower level of personal protection. 



PERSONNEL SAMPLING 

Personnel sampling will be performed by the BWE during discrete work tasks to verify 
I 

that the action levels, which are measured by real-time particulate monitoring, are 

appropriate to afford protection to on-site workers during work activities. Samples will 

be collected by fitting appropriate workers selected by the HSC with air sampling pumps, 

which draw air at a prescribed flow rate. The pump will draw air across the sample 

media, which will then be removed and sent to a laboratory for analysis. Sampling 

equipment will be provided by the BWE. 

The total exposure to a contaminant over a given period of time can be calculated for 

each worker, as follows: 

(pump flow rate in literslminute) (minutes sampled) = C.  total sampled liters of air 

Then: 

(total mg of contaminant) = actual contaminant exposure 
(sampled liters of air) (1 m3/1,000 liters) in mg/m3 

After completion of the BWE's mobilization activities, samples may be collected by the 

HSC from the workers, on a daily basis during the first week of activities where site 

activities may generate dust in excess of 15 mg/m3 total dust in the work area, 5 mg/m3 

respirable dust in the work area, or 0.15 mg/m3 PMlo at the property boundary. During 

this week period, the air sample results for total dust will be compared to the real time 

monitoring data collected pursuant to Section 4.2. 

Pending the results of sampling performed during the first week of remediation activities, 

the HSC may either: 

modify the respirable particulate action levels for all remaining sediment work; or 

collect additional samples, to determine whether the action levels for remaining work 

may be modified. 

Sampling will continue until it is established by the HSC that the results of the sampling 

program are consistent with the real-time particulate monitoring, and that workers are not 

experiencing unexpected exposures exceeding the OSHA PELS. 



As necessary, the HSC may collect samples more frequently in order to take into account 

any variances in the nature of the work conducted, weather conditions, soil concentration, 

or actions to be taken in the event particulate levels are higher than anticipated. 

The results of sampling will be used as necessary to modify the real-time air monitoring 
action levels. 

. . . . . . . . . . . . . . . . . . . .  . . . . .  - ..... ............ 

4.2.1 Sampling and Analytical Methodologies 

Sampling methodologies (i.e., pump flow rates, calibration, sampling media and 

subsequent analysis) will be performed in accordance with NIOSH or OSHA 

methodologies, and the written instructions of the equipment manufacturer. The samples 

will be collected over a time frame that will not exceed NIOSH or OSHA guidelines, and 

will not restrict the flow of air through the filterbkartridge. For example, if sample 

collection is calculated to be for eight hours based upon the assumed filter loading, and 

the worker will be in the work zone for 10 hours, then two five-hour samples will be 

collected at a higher sampling rate for appropriate loading or the sampling rate for one 10 

hour sample may be reduced. 

Each sample pump will be equipped with a 10 millimeter (rnm) cyclone, to check that 

only respirable particulates enter the pump. Sampling media will be 37 rnrn PVC pre- 

weighed filters. The initial pump flow rate will be 1.7 liters per minute. The initial 

sample volume will be 800 liters. Both flow rate and sample volume may be adjusted 

based upon dust loading rates to the filter. 

Samples will be submitted to an American Industrial Hygiene Association (AIHA) 

accredited laboratory for 24 hour verbal turnaround time, and analyzed for respirable 

particulates using NIOSH Method 0600, and for cadmium using NOSH Method 7300. 

All analyses will be conducted using the lowest achievable detection limit for that NIOSH 

Method. 

PERSONAL PROTECTIVE EQUIPMENT 

Types of PPE to be used during excavation and remediation activities are discussed in 

this section. The levels of PPE specified in this section are based upon OSHA guidelines 

-- 
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presentea in 29 CFR 1910.120 and conform to the requirements of 29 CFR 19 10 Subpart 

I. PPE used must be approved by NIOSH and ANSI. 

1 

Level D protection will be used at a minimum for site activities within the work zones. 

Modified Level D will be used for personnel that will be in direct contact with soil. The 

BWE will have Level C protective equipment available on-site at all times if it becomes 

necessary, based on site conditions, to upgrade, downgrade or modify levels of 

protection, such as an increase in VOCs above the action levels associated with section 

4.1.1 and where engineering controls could not reduce the VOC levels. The HSC will 

immediately inform EPAYs on-site representative of any decisions made to upgrade or 

downgrade levels of personal protection. 

4.3.1 Level D Protection 

Equipment listed in this Section will be the minimum to be worn for all Level D work: 

Long sleeve coveralls or work uniform where work functions do not include liquid 
splashes or immersion. 

Outer neoprene, butyl rubber or equivalent gloves with inner latex gloves. Outer 
leather or cotton gloves may be necessary when handling sharp objects. 

Steel-toe, steel-shank work boots with chemical-resistant rubber overboots, or steel- 
toe, steel-shank chemical-resistant boots. 

Safety glasses (ANSI 2-87) with side shields (contact lenses prohibited). 

Hard hat. 

Optional Equipment as Required by  the HSC 

Hearing protection with'an appropriate noise reduction rating (NRR). 

Level D Protection Modified 

Disposable outer chemical coveralls (Tyvek or comparable). 

Inner Nitrile gloves. Sleeves and gloves are to be taped together. 
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4.3.2 Level C hotection 

Equipment listed in this section will be the minimum to be worn for all Level C work: 
I 

Full-face air purifying respirator (APR) equipped with combination High Efficiency 
Particulate Air (HEPA) and organic vapor cartridges which provide a service life of 
at least 1 hour for concentrations of vinyl chloride up to 10 ppm. 

Personnel utilizing respiratory protection must be medically cleared in accordance 
with OSHA to wear a respirator and be "fit-tested" with the respirator model and size 
to be used in the field. Personnel using respiratory protection must be clean shaven. 
Mustaches are permitted if they are above the lip line. Contact lenses are prohibited. 
Workers who require corrective lenses for vision will obtain spectacle kits for full 
face respirators. Half-mask air puribng respirators will not be used unless 
specifically approved by the HSC, who will also record this allowance in the safety 
and health log book. 

Chemical-resistant clothing such as TyyeW, poly-coated Tyvem or SaranexB. 
Suits will be one piece hooded with booties and elastic wrist bands. 

Outer chemical-resistant nitrile or neoprene gloves and inner latex gloves. Note: 
Outer gloves (leather or cotton) may be required when handling sharp objects. 
Sleeves and outer gloves are to be taped together. 

Steel-toe, steel-shank work boots with disposable chemical-resistant rubber 
overboots, or steel-toe, steel-shank chemical-resistant boots. 

Hard hat. 

Optional Equipment as Required b y  the HSC 

Hearing protection with appropriate NRR. 

Level B Protection 

Equipment listed in this Section will be the minimum to be worn for Level B work: 

Positive pressure, full-facepiece self-contained breathing apparatus (SCBA), or 
positive pressure supplied air respirator with escape SCBA N O S H  approved), 

Hooded chemical-resistant clothing (overalls and long-sleeved jacket; coveralls; one 
or two-piece chemical-splash suit; 

Disposable (chemical-resistant overalls) coveralls, 

Gloves, outer, chemical-resistant, 
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Gloves, inner, chemical-resistant, 

Boots, outer, chemical-resistant steel toe and shank, 

1 

Boot-covers, outer, chemical-resistant (disposable), ,and 

4.4 LOGS, REPORTS, AND RECORDKEEPING 

Logs, reports and records related to this project will be maintained in the custody of the 

HSC. Following project completion, it will be transferred to B W ' s  offices. 
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Step 1 - 'Segregated Equipment Drop: Deposit contaminated equipment (tools, sampling 
devices, monitoring instruments, etc.) onto plastic drop cloths or tarps. 

Step 2 - Over boot and Outer Glove Wash: Overboots and outer gloves shall be scrubbed 
with a dilute decontamination (Alconox@) solution. , ' 

Step 3 - Over boot and Outer Glove Rinse: Decontamination solution shall be rinsed off 
overboots and outer gloves using generous amounts of water. 

Step 4 - Tape Remova1:Jemove tape from around boots and gloves and place into 
container with plastic liner for disposal. 

Step 5 - Removal of Overboots and Outer Gloves: Remove overboots and place them in 
a container with a plastic liner. Next, remove outer gloves and place in container. 

Step 6 - Removal of Disposable Coveralls: With care, remove chemical resistant 
disposable coveralls and place into a container with plastic liner for disposal. The 
exterior of the suit must not come into contact with any inner layers of clothing. 

Step 7 - Inner Glove Wash and Rinse (if contaminited): Inner gloves shall be washed 
with a dilute decontamination (AlconoxO) solution and then rinsed with potable water. 

Step 8 - Remove Respirator: Remove respirator. Attempt to keep facelinner glove 
contact to a minimum. 

Step 9 - Inner Glove Removal: Remove inner gloves and place in plastic-lined container 
for disposal. 

Step 10 - Field Wash: Wash hands and face thoroughly. 

5.3 EQUIPMENT DECONTAMINATION 

CRZs for equipment decontamination shall be established at the site, in locations 

approved by the BWE. These stations will be used to completely decontaminate 

machinery and equipment used by the BWE. The stations must include shovels, brushes, 

power washers, a steam jenny, detergent solutions if necessary, and provisions to collect 

decontamination wash and rinse waters. Equipment and heavy machinery exiting the site 

or entering areas of the site which have been remediated or do not require remediation 

must be completely decontaminated. Visible materials will be removed from excavating 

equipment. A high pressure, low volume spray wash will then be used to remove any 

residual materials on the machinery. 
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5.4 MANAGEMENT OF GENERA TED WASTES 

Decontamination washwaters, solids, and discarded health and safety equipment will be 
I 

contained, properly labeled, and disposed of consistent with applicable state and federal 

regulations. 
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SITE ACCESS AND SITE CONTROL 

Portions of the site are surrounded by a chain-link fence. The gates of the site entrance 

will be locked at all times during non-working hours. Authorized visitors, including 

employees of the BWE and regulatory agencies must sign in and out at the main gate 

prior to entering or leaving the site. 

When work is being conducted outside of fenced areas, the BWE will take precautions to 

limit access to these areas. Personnel entering an active Work Area must sign in at the 

register in the BWE's office. Each person be briefed regarding on-site conditions by the 

BWE's HST. Persons entering the work area during intrusive activities in which 

hazardous materials may be encountered must be trained in accordance with OSHA 

1910.120. No other person(s) will be permitted to enter areas where such intrusive field 

activities are being conducted. 

Sign-in procedures will be implemented by the BWE to check that only authorized 

personnel participate in the remediation activities. The HSC will be responsible for 

coordinating this effort. The BWE will be responsible to maintain sign-idsign-out sheets 

at each CRZ. Red "Danger" barrier tape will be used to surround areas where work 

involving heavy equipment andlor potentially hazardous materials work is being 

performed. Open excavations will be surrounded by temporary bamer fencing (e.g., 

snow fencing) as well as red "Danger" bamer tape at the conclusion of each work day. 
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7.0 EMERGENCY RESPONSE 

C 7.1 NOTIFICATION OF SITE EMERGENCIES 

The HSC will serve as the site emergency coordinator and will coordinate emergency 

response activities. Prior to the implementation of work activities, the BWE will 

designate an assembly area for use by BWE employees. Safe evacuation routes will be 

designated. 

In the event of an emergency, site personnel must signal distress with three blasts from 

an air horn. Site activities, including work in the work area, will stop immediately. 

Employees are required to report back to the assigned areas to account for site employees 

and initiate emergency procedures. Employees in the work area will exit and follow the 

decontamination procedures, unless alternate instructions are given by the HSC. 

Appropriate authorities will be immediately notified of the nature and extent of the 

emergency by the HSC. Emergency procedures, under direction fiom the HSC, will be 

initiated. Table 3 will be posted in the security office trailer and the BWE's trailer. 

In the event of fire, site personnel must be evacuated to a safe distance away from the fire 

by the HSC. The Project Manager and local fire department will be notified immediately 

by the HSC. The HSC will monitor potential contaminant migration. 

If an evacuation of the Site is required, individuals not responding to medical, frre, or 

other emergencies may leave the site through the designated evacuation routes to the 

designated assembly area(s). Supervisory personnel must account for those employees 

they are responsible for. Unaccounted for employees must be reported to the HSC 

immediately. The BWE will provide to the HSC a daily list of names of BWE employees 

and SubBWEs who are working at the Site. This list will be used to account for 

personnel on site. 

Table 3 provides emergency telephone numbers and Figure 1 presents the route to 

Bninswick Hospital Center. These will be posted on site. 
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The HSC will be responsible for initiating responses to emergencies, and will: 

notify appropriate authorities (police, fire) andor health care facilities of the 
activities and hazards of the site prior to the initiation of work; 

ensure that a map which details the most direct route to the nearest hospital is posted 
within the supporf zone; 

ensure that the safety equipment required to be provided by the BWE is available at 
the site; and 

have working knowledge of safety equipment available at the site. 

Prior to the initiation of work at the site, a letter which identifies the activities to be 

performed at the site and the associated hazards will be prepared and forwarded to 

appropriate representatives of the Brunswick Hospital Center and the local police and fire 

departments. 

A follow-up visit or telephone call will be made tothe Brunswick Hospital Center. If 

there is no response, BWE will check that the hospital clearly understands the nature of 

any emergency services to be provided. 

A CCZDENTS AND. INJURIES 

A worker recognizing a potential safety hazard should correct the hazard if possible 

andor bring the hazard to the attention of the HSC or their supenisor. 

In the event of a safety or health emergency at the site, appropriate emergency measures 

will immediately be taken to assist those who have been injured or exposed, and to 

protect others fiom hazards. The HSC will be immediately notified and will respond 

according to the seriousness of the injury. 

The injured employee's supervisor is responsible for completing a Record of Injury and 

Illness Form (OSHA 101 or equivalent). Field Medical Data Sheets (Exhibit 3) should 

accompany the injured to the attending physician. 
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First Aid 

If an emergency involves personnel injuries, the local fire rescue squad andlor 
I 

Emergency Medical Service (EMS) will be contacted immediately by the HSC or 

designee. If designated, individuals trained in first aid andlor CPR, who are currently 

certified, may perform first aid treatment until EMS arrives. The HSC designee should 

be prepared to provide-the following information: . . 

Exact location of the emergency; 

Phone number they are calling from; 

Type of injury(ies); 

How many persons have'been injured; and ., 
L. 

What assistance or first aid is being given'to the injured person(s). 

Do NOT hang up unless told to do so. In most cases, the emergency dispatcher will 

require the caller to stay on the phone. 

When emergency response authorities arrive, site personnel will immediately inform 

them of the details of the situation and what type of chemicals or hazards may be 

encountered on the site. If available and applicable, Material Safety Data Sheets (MSDS) 

should be given to the responders. 

Individuals performing or expecting to perform first aid shall receive blood-borne 

pathogens training, as required by OSHA 29 CFR 1910.1030. Areas contaminated with 

blood shall be appropriately disinfected with approved agents. First aid kits maintained 

on site shall be approved by a licensed physician: 

The following basic procedures should be followed for assisting an injured person. 

Remain calm and quickly evaluate the emergency. 

Contact Emergency Services (refer to Table 3) 

Do not move the injured person unless necessary or instructed to do so by the HSC 
or incident commander. 



If pdssible, move any physical and chemical hazards away from the area of the 
injured person. 

Take care of the most serious injuries first; bleeding must be stopped, breathing must 
be restored, etc. 

Cover injured person to keep warm. 

The HSC will observe and document recognized symptoms of injury or illness. Table 7:- - - . 

2 can be utilized for reference of common symptoms specific to the chemicals of concern 

at the site. 

A portable eye wash station shall be provided by the BWE and available on site in the 

event quick drenching for the eyes is required. The portable eyewash station must 

provide at least fifteen minutes of potable water or water which contains additives for use 

in eyewash stations. 

Following an emergency incident, the BWE's Project Manager will critique the response 

and follow up on any deficiencies noted in the critique. 

* 
7.4 SITE COMMUNICA TIONS 

Telephones will be used as the primary off-site communication network. At least two (2) 

portable radios will be provided by the BWE on-site to check communication with 

employees working in the work area(s). Site communication systems will be set up by 

the HSC. When radio communication is ineffective, hand signals will be utilized as 

follows. 

Hand grips throat 
Grip partner's wrist 
Hands on top of head 
Thumbs up 
Thumbsdown 

Can't breathe! 
Evacuate area immediately! 

- Need Assistance. 
- O.K., No problem. 

No, Negative. 



TABLE 3' 
EMERGENCY CONTACTS 1 

EMERGENCIES: 911 

POLICE: New York State Police Department Emergency: 
- 

911 
Other: (631) 756-3300 - 

SUFFOLK COUNTY SHERIFF: (631) 852-8000 

FIRE DEPARTMENT AND RESCUE UNIT (LINDENHURST) (631) 226-1212 

BRUNSWICK HOSPITAL GENERAL INFORMATION (631) 789-7000 

PROJECT MANAGER: 
Michael Posillico - Office 
Michael Posillico - Mobile 

PROJECT MANAGER: 
Tom Spatafora - Office 
Tom Spatafora - Mobile 

.r SAFETY OFFICER: 
Rich Santamaria 

NYSDEC REMEDIAL PROJECT MANAGER: 
Gerard Burke - Office 
Gerard Burke - Site Trailer 

(518) 457-9285 
TBA 

NATIONAL RESPONSE CENTER: (800) 424-8802 

CHEMTREC (800) 262-8200 

POISON CONTROL CENTER: (516) 542-2323 

HOSPITAL Brunswick Hospital Center 
366 Broadway, Arnityville, NY 11701 

EMERGENCY ROUTE TO THE HOSPITAL (see Figure 1): 

From the Site, take Montauk Highway west approximately 3 miles, then take Rte 110 (Broadway) north 
for a little over 1 mile. Hospital is on the left. 
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Type of Injury 
or Exposure 

Chemical 
Exposure, 
Ingestion or 
Inhalation 

Heat Stroke 

Heat Exhaustion 

Frostbite 

TABLE 4 
REFERENCE OF COMMON SYMPTOMS 

I 

Symptom 

Symptoms of chemical exposure, ingestion or inhalation may include one or more of 
the following: ~ - - -. . 

Weakness, lassitude, insomnia; facial pallor; pale eye, anorexia, weight loss, 
malnutrition; constipation, abdominal pain, colic; anemia; gingival lead line; tremor 
paralysis of wrist, ankles; encephalopathy; nephropathy; irritation of eyes; 
hypertension. 

NOSH Pocket Guide to Chemical Hazards, June 1990 

Signs and symptoms of heat stroke are hot, red skin; very small pupils; and very high 
body temperature - sometimes as high as 105 degrees. If the victim was sweating 
from heavy work or exercise, his or herskin may be wet; otherwise, it will feel dry. 

The usual signs and symptoms of heat exhaustion are cool, pale, and moist skin, 
heavy sweating; dilated pupils, headache, nausea; dizziness; and vomiting. Body 
temperature will be nearly normal. 

Signs and symptoms of hypothermia are: shivering; a decreased and sometimes 
irregular heart rate; a weak pulse; cool slan; decreased blood pressure; decreasing 
core temperature and slow, irregular breathing. 

Signs and symptoms of frostbite are: a sensation of cold followed by numbness; 
tingling, stinging and aching may be felt initially. The skin may appear white, 
reddish-purple and finally black; blisters may also be present. 

7-1 Blue WaterILAW 



SPECLAZ PRECAUTIONS AND PROCEDURES 

SEGREGATION OF WORK ACTIUTIES 
I 

In areas where remediation will occur, both physical and chemical hazards shall be 

minimized by the establishment and maintenance of work zones. Depending on the area 

of the site being remediated, these zones may be relocated by the BWE to locations 

approved by the BWE. The HSC will be responsible for ensuring that the following 

work zones are established by the BWE. 

8.1.1 Exclusion Zone 

An exclusion zone (EZ) cell will be established at each work area when remediation 

activities are initiated. The EZ will be dclinqted by the BWE subject to the approval of 

the HSC, and will include the limits of the operating area. The perimeter (the Hotline), of 

the EZ will be established using red "Danger" barricade tape. Persons within the EZ will 

wear the required level of personal protection. A work area will remain an exclusion 

zone until site performance standards for the work area have been achieved. 

8.1.2 Contamination Reduction Zone 

The CRZ is the transition area between the EZ and the clean support zone (SZ). 

Preliminary equipment and personnel decontamination will take place in the CRZ. A 

CRZ will be established at each exclusion zone, and two primary CRZs will be 

established for the decontamination of equipment and personnel leaving the site. 

Figure 8-1 presents a typical layout of an EZ and adjoining CRZ. Before any equipment 

travels from the EZ to the support zone, it must be decontaminated in accordance with 

the BWE's approved Decontamination Plan. The Decontamination Plan is specified in 

the Specifications and the procedures are explained in Section 5.0 of this HASP. 

Primary CRZs will be established at locations approved by the HSC. Personnel and 

equipment that have contacted contaminated material must be decontaminated prior to 

leaving the site. 

8-1 Blue WaterRAW 



8.1.3 Support Zorze 

The SZ is considered to be the area on site where there is no potential exposure to 

chemical contaminants. PPE is not required in the SZ but should be available for use in 

emergencies. Clean equipment and materials should be stored and maintained within the 

SZ. PPE must be donned in the SZ prior to entering the CRZ. The SZ covers work areas 

on the site which are not designated as EZs or CRZs. - - 

EXCA VATION ACTIVITIES 

Excavation activities shall be performed in accordance with OSHA regulations 1926.65 1 

and 1926.652. The HSC or designee will perform daily inspections of the excavation. 

The inspection will be documented in the safety logbook. 

.. I 

HEA W MACHINER YmQUTPMENT 

Site personnel must remain aware of site activities that involve the use of heavy 

equipment and machinery. Since respiratory protection and eyewear reduces peripheral 

vision of the wearer, it is essential that personnel at the site exercise extreme caution 

during operation of equipment and machinery to avoid physical injury to themselves or 

others. 

If cranes are to be used at the site, the BWE must provide BWE a copy of the operators 

license and annual crane inspection. The BWE will be responsible for performing and 

documenting daily beforelafter use inspections. 

TEMPERATURE-RELATED HAZARDS 

Due to the anticipated duration of the project, work activities in both hot and cold 

weather may be encountered. Heat stress and cold stress may pose a threat to the health 

and safety of site personnel. WorWrest regimens will be implemented as necessary so 

that personnel do not suffer adverse effects fiom temperature-related hazards 
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8.4.1 Heat Stfess 

Heat stress is the combination of environmental and physical factors that constitute the 

total heat load imposed on the body. Heat strain is the series of physiological responses 

to heat stress. When the strain is excessive for the exposed individual, a feeling of 

discomfort or distress may result, and finally, a heat disorder may ensue. The severity of 

strain will depend not only on the magnitude of the prevailing stress, but also on the age, 

physical fitness, degree of acclimatization, and dehydration of the worker. 

A good rule of thumb to prevent dehydration from heat stress is that fluid intake should 

equal fluid loss from the body, which can be accomplished through frequent small 

intakes of water prior to entering the EZ. 

Heat disorder is a general term used to describe one or more of the following heat-related 

disabilities or illnesses: 

Heat cramps - painful intermittent spasms of the voluntary muscles following hard 
physical work in a hot environment. Cramps usually occur after heavy sweating, and 
often begin at the end of a work shift. 

Heat exhaustion - profuse sweating, weakness, rapid pulse, dizziness, nausea, and 
headache. The skin is cool and sometimes pale and clammy with sweat. Body 
temperature is normal or subnormal. Nausea, vomiting and unconsciousness may 
occur. 

Heat stroke - sweating is diminished or absent. The skin is hot, dry, and flushed. 
Increased body temperature, if uncontrolled, may lead to delirium, convulsions, 
coma, and even death. Medical care is urgently needed. 

As many of the following control measures as are appropriate to site conditions should be 

utilized to aid in preventing and controlling heat disorder: 

Provide for adequate liquids to replace lost body fluids and replace water and salt lost 
from sweating. Encourage personnel to drink more than the amount required to 
satisfy thirst. 

Replace fluids with cool water. 

Establish a work regimen that will provide adequate rest periods for cooling down. 
This may require additional shifts of workers. 

Take breaks in a cool rest area if possible. 
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Do not assign other tasks to personnel during rest periods. 

Inform personnel of the importance of adequate res), acclimation, and proper diet in 
the prevention of heat stress. 

Cold Stress 

- - 

Exposure to cold weather, wet conditions and extreme wind-chill factors may result in 

excessive loss of body heat (hypothermia) andfor frost bite. In general, when actual or 

equivalent temperatures fall below 32OF, work regimens need to be modified to protect 

workers from cold stress. To guard against cold exposure and to prevent cold injuries, 

appropriate warm clothing should be worn, warm shelter must be readily available, rest 

periods should be adjusted as needed, and the physical conditions of on-site personnel 

should be closely monitored. Personnel working a t  the site must be made aware of the 
- ,  

signs and symptoms of frost bite and hypothexmia such as shivering, reduced blood 

pressure, reduced coordination, drowsiness, impaired judgment, fatigue, pupils dilated 

but reactive to light, and numbing of the fingers and toes. 

To best prepare for working outdoors in cold weather, the following measures should be 

taken: 

Wear insulated cold weather clothing (i.e., long underwear, coats, gloves, hats, hard 
hat liners, thermal vests, etc.); 

Wear clothing in layers and with loose fit to create dead air spaces. Avoid tight- 
fitting garments; 

Outer garments should be "windproof' made of close weave, film-like materials; 

Cover all exposed skin. Wind chill will rapidly promote tissue freezing (frostbite); 

Protect the extremities. At the first sign ofa prickling sensation or numbness, move 
to a location where hands and feet can be warmed; 

Keep clothing or exposed skin dry. Change garments if they become wet. This is 
especially true of socks and gloves; 

Keep out of the wind. Work behind wind breaks and provide them if necessary; and 

Avoid handling cold objects. 

8-4 Blue WaterRAW 



, 
I - '  

Cold Strtss can be described as one' or more of the following conditions. 

Trenchfoot - Caused by continuous exposure to wet or dampness without freezing. 
Feet swell, tingle, itch, and become painful and' may be followed by blisters, 
superficial skin death and open sores. 

Frostbite - Early signs include a prickling sensation and/or numbness. Superficial 
frostbite will result in reddening of the skin and numbness possibly with water 
blisters. Deep freezing of tissue will result in poor to non-existent blood circulation, 
an initial whitening of the skin, followed by cyanosis and eventually gangrene. 

Hypothermia - Hypothemia is caused by prolonged cold exposure and heat loss. 
This condition can rapidly be accelerated by wet skin, use of sedatives or alcohol, 
and inadequate clothing. Early symptoms are shivering and chills followed by 
slurred speech, loss of manual dexterity, confusion and drowsiness, death may occur. 

The following'measures should be implemented to prevent or treat cold stress injuries: 

Trenchfoot - Dry feet and keep dry with dry socks and shoes. See a physician for 
further treatment. 

Frostbite - In mild cases, warm the skin gradually. Do not rub with snow or expose 
the skin to high temperatures. Warm water (<1000F) may be suitable. In extreme 
cases, seek professional medical attention. 

Hypothermia - Move victim to warm, dry location. Remove wet garments and put on 
dry, warm clothing. Give the victim warm fluids or food. Do not give alcoholic 
beverages. Help the victim walk or move around to build up body heat. 

TRAFFIC 

Approved work area protection such as traffic cones, "People Working" signs, arrow 

boards, barricades, lights, traffic vests, and barricade tape where applicable, should be 

appropriately located along the road to divert motorists safely around the site activities. 

"Truck Entering" warning signs will be posted. 

When excavation activities are conducted near an active roadway, the HSC may direct 

the BWE to temporarily halt work until vehicular traffic passes. See Site Control plan for 

details on traffic control. 
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8.6 UNDER%ROUND/O VERHEAD UTILITIES 

BWE will identify areas where underground utilities may be encountered. Site personnel 
I 

shall undertake extreme caution when work activities are required to take place near 

existing buried utilities. 

Buried and overhead utilities such as electrical conductors, water, or gas distribution 

mains may also be present at the site. The BWE must check that equipment and 

machinery is kept clear of overhead utilities throughout remediation activities. 

Underground utilities will be identified in place prior to excavating with mechanical 

equipment. Where underground utilities are suspected, only hand digging will be 

performed. 

8.7 ADDITIONAL SAFETY PRACTICES ,,, 

The following are important safety precautions which will be enforced during the project: 

Personal Hy~iene 

Eating, drinking, chewing gum or tobacco, or any practice that increases the 
probability of hand-to-mouth transfer and ingestion of material is prohibited in any 
work area. Smoking is discouraged on the site. 

Hands and face must be thoroughly washed upon leaving the CRZ and before eating, 
drinking, or any other activity. 

Whenever decontamination procedures are in effect, the entire body should be 
thoroughly washed off-site as soon as possible after the protective garment is 
removed. 

Fire Prevention and Protection 

If flammables are to be used at the site, they will be stored only in approved safety cans 

or inside a flammable storage cabinet located away from sources of ignition. Workers 

are to be instructed to keep flammable material away from ignition sources. If hot work 

is required at the site such as torch cutting and welding, a Hot Work permit will be issued 

and a fire watch will remain in effect for a period of 30 minutes following the completion 

of the work. Site fire extinguishers will be type ABC and placed in areas throughout the 

site 100 feet from where the potential of a fire exists. 
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Fire protection will be provided by the local fire department. In the event of a fire, the 

Project Manager or senior site represen&ive will notify the first responders by calling 
I 

the Islip Fire Department at 9 1 1 (See Table 3) 

Walking and work in^ Surfaces 

The HST will periodically perform a site walk to ensure that walkways, aisles, and 

associated work areas are free from slippery or wet surfaces. It will also be the 

responsibility of the HST to inform workers of conditions which may exist wherethere is 

a likelihood that conditions could change that may cause a hazardous walking surface. 

Site Housekeeping 

r ,  

Workers associated with the site are responsible for keeping their work area clear and 

fiee of debris. It will be the responsibility of each supervisor to ensure that their tools, 

materials, and miscellaneous trash has been placed in it's appropriate container or storage 

location prior to the end of each work shift. 

Mechanical Equipment Inspection 

Prior to the mobilization of heavy equipment to the site, an initial inspection will be 

performed and documented by an assigned person who is considered a competent person 

on the operation and maintenance of the particular machine. The inspection will also 

include obtaining copies of State or local regulatory required inspections. 

Cranes will also be inspected each day before and after use. These inspections will be 

documented and maintained in the site's safety inspection files. 

Sanitation 

Restroom facilities will be made available at the work site which may include portable 

toilets and wash facilities. A portable whole body shower will be used in the event 

decontamination of workers is needed. The rinse water will be collected and analyzed 

for compliance with appropriate disposal criteria. 
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Workers' will be allowed access t'o bottled water for drinking purposes. Rehge and 

associated waste will be collected in an approved DOT container and a subcontractor will 

be used for transportation and disposal. 

Work Activities in the Exclusion Zone 

- - -Contact with potentially contaminated surfaces shall be avoided whenever possible. 
Personnel, wherever possible, should not 1) walk through puddles, mud, or other 
discolored surfaces; 2) kneel on ground; 3) lean, sit or place equipment on drums, 
containers, vehicles or the ground. 

Medicine and alcohol can increase the effect of exposure to certain compounds. 
Illegal drugs and alcoholic beverages will not be brought on site or consumed by 
personnel on site who are involved in the project. Prescribed medication may be 
consumed by an employee providing the HSC has been made aware of the 
prescription requirements and has verified that qcposure to on-site contaminants will 
not influence the medication's effect. ,.. ,. L. 

Personnel and equipment in the work areas shall be minimized, consistent with 
effective site operations. 

Work areas for various remediation activities will be established. 

Procedures for leaving the work areas must be planned and implemented prior to 
initiating remediation and remediation activities. Work areas and decontamination 
procedures must be established on the basis of prevailing site conditions. 

Respirators will be issued for the exclusive use of one worker only, and will be 
cleaned after each use. If a respirator is used by more than one user, disinfection is 
mandated after each use. (A chlorine solution of 25 parts per million (ppm) to 50 
ppm or commercially available disinfectant pads are recommended.) Respirators will 
not be hung by their straps during their drying. Respirators will be stored in clean 
plastic bags without filter cartridges. 

Exterior gloves and boots shall be taped to the disposable, chemical-protective suits 
as necessary. 

Potentially dangerous equipment left unattended shall be identified by a red 
"DANGER, DO NOT OPERATE" tag. 

Ear protection may be required for all site personnel working around heavy 
equipment. This requirement will be based on monitoring ambient noise levels and 
at the discretion of the HSC. 

Cartridges for air-purifying respirators in use will be changed daily at a minimum. 
Used cartridges must be disposed of as contaminated waste. 
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9.0 NOISE MONITORING PROGRAM 

This section describes the Noise ~ o n i t d r i n ~  Program that will be implemented by the 
/ 

BWE during remediation activities at the site. The purpose of the Noise Monitoring 

Program is to determine whether remedial activities generate noise levels that exceed 

OSHA action levels. 

Implementation of the Noise Monitoring Program will be the responsibility of the BWE, 

and will be conducted under the direct supervision of the HSC. The Noise Monitoring 

Program may consist of real-time monitoring and personal dosimetry if determined to be 

appropriate. 

Monitoring will be performed along the siteperimeter, at three separate locations, termed 

"perimeter noise stations". The stations qrill be-located at 100 feet inside the site 

perimeter or 100 feet fiom the work zone whichever is fixther fiom the work zone. If 

necessary, the locations may be changed during the work. 

The real-time monitoring will be conducted at the established perimeter noise monitoring 

stations using a Quest Model 21 5 Sound Level Meter or similar device. Each station will 

be marked with high visibility flagging. 

Noise monitoring at the perimeter stations will be conducted during activities where there 

is potential for action levels to be exceeded. Once monitoring has demonstrated that 

there is no potential for action levels to be exceeded, monitoring may be terminated . 

Perimeter Noise Monitoring Program activities will be recorded in the dedicated Site 

Safety logbook by the HSC. Information recorded in the logbook will include the 

following: 

Map or sketch of the area of monitoring for each day's activities, and the location of 
each perimeter noise monitoring station. If station locations are changed during a 
work day, another sketch will be prepared to document the changes; 

Wind direction and other pertinent meteorological data; 

Date, time, and noise level of all real-time monitoring results; 

Exceedances of any action levels, including any corrective actions that were 
implemented; and 
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Instrument calibration results. 

NOISE MONITORING OBJECTIVES 

The following are stop work action levels based upon noiz monitoring: 

- .  
personnel exposure levels of 85 decibels (@A) over an 8 hour time weighted average ' 

PERSONAUAREA NOISE MONITOHNG 

The HST will perform noise measurements consistent with criteria as established in the 

OSHA 29 CFR 1910.95 regulation. A walk-around survey will be performed during 

representative noise generation operations. Measurements will include potential 
1. 

exposures for workers conducting remediation operations as well as measurements in 

additional adjacent areas that may also be affected. These measurements will be utilized 

to delineate boundaries of sound levels that may require implementation of a hearing 

conservation program or engineeringladministrative controls. 

During performance of the walk-around survey, data pertaining to employee job function 

will also be collected. This data may include as appropriate: distance from employee to 

the primary noise sources; need for employee to be present or in close proximity to the 

noise field; employee exposure time pattern and existence of any known employee 

auditory problems (e.g., ear infections, ringing in the ears, or trouble with hearing after 

the work shift). 

Information on machine or process data will also be collected including: type and 

condition of machines; machine operation and source and characteristics of the noise. 

Data regarding size and shape of the area in which noise is generated; layout of 

equipment, work stations and break areas; surface materials; potential for acoustical 

treatment; noise from other sources (spill-over noise) and the presence of barriers or 

enclosures will also be noted. 

Following data collection, recommendations of potential engineering and/or 

administrative controls, requirements for hearing protector attenuation and OSHA 

- 
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requiredents for a hearing conservation program, if applicable will be made and 

implemented as appropriate. 

/ 

PERIMETER NOISE MONITORING 

Continuous real-time air monitoring will be conducted at the perimeter of the site. 

Monitoring will be performed at fvred locations where the terrain is relatively flat, there 

are no obitructions such as buildings or trees, and the location is representative and 

proximate to the work zones. Noise monitoring results will be used as action level 

criteria for implementing additional engineering controls or procedures in the work areas. 

Perimeter noise monitoring will be performed using a Quest Model 215 Sound Level 

Meter or similar device selected by the HSC. Monitoring instruments will meet the 

established requirements set forth by OSHA, ~ i n e  Safety and Health Administration 
L. * ,  

(MSHA), NIOSH, and state agencies where applicable. 

In the event that perimeter monitoring exceeds the action level, then all remediation 

activities will be stopped by the HSC and the corrective actions as may be appropriate 

will be implemented. Background noise monitoring will be used to evaluate the 

contribution of background noise on the exceedance of action levels. 
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EXHIBITS 



EXHIBIT 1 

HEALTH AND SAFETY PLAN REVIEW RECORD 
I 

Active l~idustrinl Uniforn1 Site 
Lindenhurst, Long Island 
Suffolk County, New York 

I have read the Site Specific Health and Safety Plan for this project and have been briefed on the nature, 
level, and degree of exposure likely as a result of participation in this project. I agree to conform to all 
the requirements of the Site Specific Health and Safety Plan. 

Employee Signature 

Name 

Supervisor Signature 

Name 

Date 

Date 
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BWE OCCUPATIONAL SAFETY AND. BEALTH CERTIFICATION ; 

Project: Active Industrial Uniform Site 
Active Industrial Uniform Site 

Lindenhurst, Long Island 
Suflolk County, New York 

BWE: 

BWE certifies that the following personnel to be employed during the remediation activities have 
met the following requirements of the OSHA Hazardous Waste Operations Standard (29 CFR 
19 10.120) and other applicable OSHA standards. 

BWE 
Personnel 

Date & 
Respirator Medical Clearance 

Training Type & Make, , Exam for RespIHW 

2. BWE certifies that it has received a copy of the Site Specific Health and Safety Plan and checks 
that its employees are informed and will comply with the requirements of the Site Specific Health 
and Safety Plan. 

BWE further certifies that it has read, understands, and will comply with all provisions of its 
contractual agreement with BWE, specifically, the rights assigned to both parties with respect to 
the implementation of the Site Specific Health and Safety Plan. 

Signed: Date: 



. .., 

E~HIBIT 3 
FIELD MEDICAL DATA SHEET 

Name: Phone:_ - -  

Address: 

Date of Birth: Height: Weight: 

Allergies: 

Particular Sensitivities: . . 

Do you wear contact lenses?: NOTE: Contact lenses are not permitted on-site. 

Do you wear corrective lenses?: 

List exposures to hazardous chemicals, if any and resultant illness or symptoms: 

List medications you presently use: 

List any other medical restrictions: 

Special medical, fire or incident response training: 

Name, address and phone number of personal physician: 

Nearest Relative: Phone: 

Social Security Number: 

Driver License Number: 

Driver License State: 

Driver License Class or Designation: 

Driver License Restrictions: 

Employee Signature Date 
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Work Area Sign-in Sheet 

Site: Active Industrial Uniform Site 
Lindenhurst, Long Island 
Suflolk County, New York 

Date: I 
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APPENDm A 
Cornntunity Protection Plan 



r 

AI.0 Community ProtecR'on Plan 

Real-time air monitoring for particulate levels at the pefimeter of theEZ is necessary to 

determine that the health and safety of onsite workers and the community is protected. 

Volatile compounds are identified as contaminants of concern through extensive water 

sampling, therefore, monitoring for their presence will be required. The following 

monitoring activities will be conducted at the site for worker and community protection. 

AI. I Frequency of Monitoring 

Particulate dust (nuisance dust) will be monitored at the downwind perimeter of the EZ 

during the first day of excavation activities. If total particulate levels exceed 5 mglm3 

above background, the responsible excavation act&ities must be halted, monitoring 
,.I , 

continued and appropriate corrective action taken. If particulate levels exceed 5 mgfm3, 

continuous monitoring will be established. All readings will be available for NYSDEC 

and New York State Department of Health (NYSDOH) personnel to review. 

w 
A1.2 Emission Response Plan 

If the organic vapor level decreases below 100 @m3 greater than the upwind particulate 

level, dredginglprocessing activities can resume. The conditions will be discussed with 

the Engineer and appropriate dust suppression techniques will be employed if deemed 

necessary. If the organic vapor levels are greater than 100 ~.@m3 over background but 

less than 150 &m3 over background at the perimeter of the EZ, excavation activities 

can resume provided: 

the particulate level 200 ft. downwind of the EZ or half the distance to the nearest 
residential or commercial structure, whichever is less, is below 100 j .~~/m3 over 
background; and 

potential dust generating equipment is scrutinized to determine if additional 
suppression methods are appropriate. 

If the organic vapor level is above 150 &m3 at the perimeter of the EZ, work activities 

must be shutdown. When work shutdown occurs, downwind air monitoring, as directed 

by the HSC, will be implemented to check that vapor emission does not impact the 
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nearest t-esidential or commercial structure at levels exceeding those specified in the 

Major Particulate Emission section below. 

Major Particulate Emission 

If any organic levels greater than 100 pg/m3 over background are identified 200 Et. 

downwind fi-om the Survey Site or half the distance to the nearest residential or 

commercial property, whichever is less, work activities must be halted. 

If particulate levels persist greater than 100 pg/m3 above background 200 ft. downwind, 

or half the distance to the nearest residential or commercial property from the EZ, 

airborne particulates must be monitored within 20 feet of the perimeter of the nearest 

residential or commercial structure (1 0 foot zone). 

If either of the following criteria is exceeded in the 20 foot zone, then the Major 

Particulate Emission Response Plan shall be automatically implemented: 

Particulate levels approaching 100 j.~g/rn3 above background for a period of more 
than 30 minutes. 

Particulate levels greater than 200 pg/m3 above background for any time period. 

Major Particulate Emission Response Plan 

Upon activation, the following activities will be undertaken: 

The local police authorities will immediately be contacted by the HSC and advised of 
the situation. 

Frequent air monitoring will be conducted at 30 minute intervals within the 20 foot 
zone. If two successive readings below action levels are measured, air monitoring 
may be halted or modified by the HSC. 

Emergency contacts will go into effect as appropriate. 

- 
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APPENDIX B 
Spill Prevention Plan 



SPILL PREVENTION PLAN 

/ 

BWE is aware that the potential for spills during this ptoject exists. By recognizing the 

areas with greatest potential risk and developing ready and clear contingency plans, 

materials, manpower and equipment needed to respond, the impact of a potential spill can 

. be greatly reduced,. - 

POTENTIAL SOURCES OF SPILLS AND RESPONSE lNFORMA TION 

Leaking trucks and heavy equipment 
Motor on dredge 
Leaking pipes fkom dredge to process area. 
Fueling dredge 
Run on fkom off site areas 
Truck rollovers. 

,., , 

POLLUTION PREWNTION 

Protective boom placed in outfall area. 
Biodegradable oils used in dredge 
Silt fences and positive containment of on site storm water and differentiating off site 
run off (asphalt tip-up curb) 
Secondary containment (process areas) 
Vehicle and equipment inspection as per New York State Department of 
Transportation standards. 

EMERGENCY CONTACTS 

Michael J. PosilLico, Project Manager, will be point of first contact to administrate 
required response. He can be reached by calling: 

Office .............................. (516) 752-2145 
Mobile ............................ (516) 523-0470 
Home. ............................. (516) 385-9083 

Second respondent, Thomas R Spatafora, General Field Supervisor: 

Office .............................. (516) 752-2145 
Mobile ............................ (516) 523-0565 
Home.. ........................... .(516) 385-5088 



ADDITIONAL CONTACTS: 

MPC ENVIRONMENTAL SERVICES 1 (516) 369-4900 
Contact: Mr. Jim Davies 

Additional notifications may also be made to: 

NYSDEC.. ......................................................... .(800) 457-7362 
USEPA NATIONAL RESPONSE CENTER.. .............. .(800) 424-8802 
POLICE.. ........................................................................ 9 1 1 

Reporting of any spill will include the following information in accordance with 49 CFR: 

1) Name and telephone number of person reporting the incident and the time of Coast 
Guard or NYSDEC notification. 

2) Name and telephone number of the supenisor on duty and additional respondents 
called. . 

3) Estimated quantity of material released. 
-, .. 4) Extent of contamination. 

5) Description of incident. 

RESPONSE EQUIPMENT (ON-SJTE) 

New Holland 665 Skid Steer 
20 Cubic Yard Sealed Roll-Off Container 
400 Linear Feet of Floating Containment Boom 
Skid of 6 mil Polyethylene Plastic Sheeting 
Bulk Water Gelling Polymer 
Bulk Oil Absorbent (Speedy Dry) 
Wood Plugs. 
USDOT Emergency Guidebooks. 
Shovels and Brooms. 
Absorbent Towels 
Cellular telephones, Digital Radio Communication 
Spill Control Procedures and Emergency Contact Telephone Numbers. 

PERSONNEL PRO'JXCTIVE EQUIPMENT AND SAFETY EQUIPMENT 

Tyvek Coveralls 
Surgical Gloves 
Rubber Protective Gloves 
Rubber Work Boots 
Half and Full Face Masks 
Protective Head Gear 
Emergency Escape Packs 
Protective Eyewear 
Wash Down Area 
Eyewash Station 
First Aid Station 
Fire Extinguishers 
Air Horn 

B-2 Blue WaterILAW 



The following represent the activities to be conducted in the event of a spill after 

notification of regulatory authorities when it is safe to do so: 

Containment of the spill by using absorbent pillows, booms and dikes shall be 
performed immediately. Priority for containment shall be first to .prevent the spill 
from entering dry wells, drains or surface water. 

Once the spill has been contained, free liquids shall be collected utilizing adsorbent 
materials or pumps to transfer the material to a secure containment vessel. 

After cleanup of free liquids, all visually contaminated materials, including soil, shall 
be transferred to appropriate containers. End point sampling shall be performed to 
insure removal of all contaminated materials. 

All responses will be critiqued and followed up by the HSC. 
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APPENDIX C 
Confined Space Entry Program 



C1.0 CONFINED SPACE ENTRY 

Confined space means a space that: I 

is large enough and so configured that an employee can bodily enter and perform 
assigned work; and 

has limited or restricted means or entry or exit (for example, tanks, vessels, silos, 
storage binds, hoppers, vaults, and pits are spaces that may have limited means of 
entry; and 

is not designed for continuous employee occupancy. 

A permit-required confined space (permit space) means a confined space that has one or 

more of the following characteristics: 

.,. ,. 
contains or has a potential to contain a hazardous atmosphere; 

contains a material that has the potential for engulfing an entrant; 

has an internal configuration such that an entrant could be trapped or asphyxiated by 
inwardly converging walls or by a floor which slopes downward and tapers to a 
smaller cross-section; or 

contains any other recognized serious safety or health hazard. 

Also as defined under 1926.21(6)(ii), a "confined or enclosed space" means any space 

having a limited means of egress, which is subject to the accumulation of  toxic or 

flammable contaminants or has an oxygen deficient atmosphere. Confined or enclosed I 

spaces include, but are not limited to, storage tanks, process vessels, bins, boilers, 

ventilation or exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and 

open top spaces more than 4 feet in depth such as pits, tubs, vaults, and vessels. Confined 

spaces will be treated as permit confined spaces until monitoring and evaluation has 

indicated that it is appropriate to downgrade as designated by the HSC. 

For purposes of this plan, confined space and permit required confined space is used 

interchangeably. Entry into permit confined spaces pose potential health and safety risks 

due to: a flammable or explosive atmosphere; lack of oxygen to support life; toxic 

materials; or general safety hazards. The elements of a confined space entry plan have 

been developed based on the Confined Space Standards at 29 CFR 5 1910.146 and 

guidance provided in EPA's Standard Operating Safety Guides. 
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General Provisions 

I 

The HSC will be responsible to identify on-site 'permit required and non-permit 
required confined spaces. 

If any activities by subBWEs require a confined space entry, it will be the 
responsibility of that subBWE . . - - to -~.. appoint ..- . . -. a responsible person who will co.odinatee -~.. 

and monitor the permit confmed space enw.  
- 

The HSC will be designated as the entry supervisor and has the responsibility to issue 
the Confined Space Entry Permit (CSEP), to evaluate and monitor work performed 
within a confined space for possible hazards, and to determine the safety procedures, 
personal protective equipment and rescue equipment required. 

When possible, confmed spaces should be identified with a posted sign which reads: 
"Caution -.Confined Space - Do Not Enter Unless Authorized". 

Only personnel trained and knowledgea5le of the requirements of these Confmed 
Space Entry procedures will be authorized to enter a confmed space or be a confined 
space attendant. 

A CSEP (Exhibit 4) must be issued prior to the performance of any work within a 
confined space. The CSEP will become part of the permanent and official record of 
the Site. 

Natural ventilation shall be provided for the confined space prior to initial entry and 
for the duration of the CSEP. Positive/forced mechanical ventilation may be required 
to dissipate accumulated gases. 

If flammable liquids may be contained within the confined space, explosion proof 
equipment will be used. All equipment shall be positively grounded. Technically 
competent personnel trained in testing methods using an explosive gas detector will 
test the atmosphere within the confined space. If combustible gases are present, 
entry will not be allowed until the source has been isolated and the space flushed or 
purged so that the test indicates less than twenty five percent of the lower explosive 
limit (LEL). 

The contents of any confined space will, where necessary, be removed prior to entry. 
All sources of ignition will also be removed prior to entry. 

Hand tools used in confined spaces shall be in good repair, explosion proof and spark 
proof, and selected according to intended use. Where possible, pneumatic power 
tools will be used. 

Hand-held lights and other illumination utilized in permit required confined spaces 
shall be equipped with guards to prevent contact with the bulb and will be explosion- 
proof. 

Compressed gas cylinders, except cylinders used for self-contained breathing 
apparatus, shall not be taken into confined spaces. Gas hoses shall be removed from 
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the 'space and the supply &ed off at the cylinder valve when personnel exit from 
the confined space. 

If a permit required confined space requires respiratory equipment or where rescue 
may be difficult, safety belts, body harnesses, and lifelines will be used. The outside 
attendant will be provided with the same equipment as those working within the 
confined space. 

A ladder is required in all confined spaces deeper than the employee's shoulders. 
The ladder will be secured and not .removed until all employees have exited. the 
space. 

Technically competent personnel (entry supervisor) will use approved oxygen testing 
equipment to test the atmosphere within the permit required confined space to 
determine whether the air is respirable and contains sufficient oxygen to support 
normal consciousness. If the air is found to be oxygen deficient (less than 19.5 
percent by volume), positive ventilation techniques, including fans and blowers, will 
be used to increase the oxygen content. 

Only Mine Safety and Health _Administration (MSHA)Mational Institute of 
Occupational Safety and Health ( N I b ~ ~ ) - a ~ ~ r o v e d  self contained breathing 
apparatus or airline respirators equipped with a five-minute emergency air supply 
(egress bottle) will be used in untested confined spaces or in any confined space with 
conditions determined immediately dangerous to life and health. 

When toxic or chemical materials that could result in injury by contact or inhalation 
by persons entering the confined space are detected or suspected, several actions will 
be taken by on-Site personnel. First, any piping that conveys hazardous materials to 
the confined space will be isolated. Second, the space will be emptied of the 
hazardous substance until safe limits are reached. Third, adequate ventilation 
equipment, as well as all other appropriate protective equipment for protection of the 
eyes, face, and arms will be provided if the work to be done in the confined space 
includes welding, burning, or heating, which may generate toxic fiunes and gases. 
Finally, all employees entering a confined space. that has contained corrosive 
materials will wear eye and other appropriate protective equipment to prevent 
possible contact with any remaining corrosive material. 

Where air-moving equipment is used to provide ventilation, chemicals will be 
removed from the vicinity to prevent introduction into the confined space. 

Vehicles will not be left running near confined space work or near air-moving 
equipment being used for confined space ventilation. 

Smoking, chewing or eating in confined spaces will be prohibited at all times. 

Deviation from these confined space entry procedures requires the prior permission 
of the Site Safety Officer. 

Procedure for Permit Required Confined Space Entry 
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A hazard evaluation will be conducted before any work in a confined space is started, to 

identify existing or potential work area hazards that have the potential to cause injuries, 

illness or property damage. ~ x a m ~ l e s '  of work area hazard control items include 
I 

unguarded openings, high or low temperatures, poor illumination, sharp edges, steam, 

compressed gases and liquids, flammable or combustible materials, and mechanical or 

electrical exposures. When dealing with hazards that cannot be eliminated or controlled, 

adequate PPE will be used. The atmosphere of permit required confined space entry will 

be monitored for oxygen content, flammability, and toxic gases as indicated in Exhibit 4. 

Prior to entry into a confined space, consideration will be given to how life support 

systems would function in the event of a power failure. For example, in the event of 

electrical failure, lights, warning systems, and other electrically powered devices would 

be inoperative. Site personnel will have an emergency plan of action that provides 

alternate illumination and a means of manual escape from the confined space. No life 

support systems which are dependent on electrical power will be utilized. The HSC will 

have communicated alternate sources of light to all employees engaged in work in 

confmed spaces. 

Each employee entering a permit required confined space will wear a safety belt 

equipped with a life-line for evacuation purposes in case of an emergency. If the entry is 

through a top opening, the safety belt will be of the harness type that will suspend a 

person in an upright position. Emergency equipment such as life-lines, safety harnesses, 

fire extinguishers, breathing equipment and other devices appropriate to the situation will 

be ready and immediately available. All personnel engaged in the activitywill be trained 

in the use of the life support system, rescue system, and emergency equipment. In 

keeping with the buddy system, at least one person, trained in first aid and respiration, 

will be immediately available outside the confined space to provide assistance if needed, 

utilizing a planned and immediately available communications means. 

The HSC will complete the Confined Space Entry Checklist (Exhibit 5) prior to a 

confined space entry. 

Confined Space Attendant 

While personnel are inside the confined space, a confined space attendant will monitor 

the activities and provide external assistance to those in the space. The attendant will 
-- - 
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have no 'other duties which may take hisher attention away from the work or require 

him/her to leave the vicinity of the confined space at any time while personnel are in the 

space. The confined space attendant will maintain at least voice contact with all 

personnel in the confined space. Visual contact is preferred, if possible. The attendant 

will have the means available to contact rescue personnel in the event of an emergency. 

The attendant has the authority to command entrants to leave the confined space. 
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CONFINED SPACE ENTRY CHECKLIST 

lealth and Safety Coordinator Task , 

<valuate the job to be done and identify the potential hazards before the 
:onfined space entry job is scheduled. Check all planned entry 
xocedures are consistent with the requirements of 29 CFR 1910 and 
1926. . . 

:heck that all process piping, mechanical and electrical equipment, etc., 
lave been disconnected, purged, blanked-off or locked and tagged as 
iecessary . 

:f possible, check removal of any standing fluids that may produce toxic 
)r air displacing gases, vapors, or dust. 

hitiate a Confined Space Entry Permit (CSEP). 

3 e c k  that any hot work (welding, burning, open flames, or spark 
xoducing operation) that is to be performed in the confined space is 
ndicated on the CSEP. 

:heck that the space is ventilated before starting work in the confined 
;pace and for the duration of the time that the work is to be performed in 
&e space. 

Zheck that the personnel who enter the confined space and the confined 
space attendant are familiar with the contents and requirements of the 
:onfined space entry procedure. 

Check remote atmospheric testing of the confined space prior to 
zmployee entry and before validationlrevalidation of a CSEP to check 
the following: 

oxygen content between 19.5% and 23.0% 

no concentration of combustible gases in the space. Sampling will 
be done throughout the confined space and specifically at the lowesi 
point in the space. 

the absence of other atmospheric contaminants, if the space h a  
contained toxic, corrosive, or irritant material. 

if remote testing is not possible, Level B personal protective 
equipment is required. 

Designate whether hot or cold work will be allowed 

Check that a copy of the CSEP is posted at the work site 

Cancel the permit upon completion of the task. 

C-6 Blue WalerILAW 



Appendix D: 
Occupational Safety And Health Guideline For Hydrochloric Acid 
(amended to HASP 2/02) 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR HYDROCHLORIC ACID 

INTRODUCTION 

This guideline summarizes pertinent information about hydrochloric acid for workers and 
employers as well as for physicians, industrial hygienists, and other occupational safety and 
health professionals who may need such information to conduct effective occupational safety 
and health programs. Recommendations may be superseded by new developments in these 
fields; readers are therefore advised to regard these recommendations as general guidelines 
and to determine whether new information is available. 

SUBSTANCE IDENTIFICATION 

* Formula : HCI 

* Synonyms : Anhydrous hydrochloric acid, hydrochloride, muriatic acid, spirits of salt, 
hydrochloric acid, chlorohydric acid, emulsion bowl cleaner 

* Identifiers : 
1. CAS NO. : 7647-0 1-0 
2. RTECS No.: MW4025000 

r 3. DOT UN: 1050 15 
4. DOT label: Poison gas, corrosive 

* Appearance and odor 
Hydrochloric acid is a colorless to slightly, yellow gas with an irritating, pungent odor. The air 
odor threshold concentration for hydrochloric acid has been reported as 0.77 part per million 
(ppm) parts of air. 

CHEMICAL AND PHYSICAL PROPERTIES 

* Physical data 
1. Molecular weight: 36.46 
2. Boiling point (at 760 mm Hg): -85.05 degrees C (-121.09 degrees F) 
3. Specific gravity: 1.187 at -84.9 degrees C (-120.82 degrees F) 
4. Vapor density: 1.268 
5. Melting point: -1 14.2 degrees C (-173.6 degrees F) 
6. Vapor pressure at 20 degrees C (68 degrees F): Greater than 1 mm Hg 
7. Solubility: Soluble in water, alcohol, benzene, and ether. 
8. Evaporation rate: Data not available. 

* Reactivity 
1. Conditions contributing to instability: None reported. 
2. Incompatibilities: Contact between hydrochloric acid and hydroxides, amines, alkalis, or 
metals, such as copper, brass, zinc, potassium, and sodium should be avoided. 

w 
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3. Hazardous decomposition products: Toxic gases and vapors such as chlorine may be 
released in a fire involving hydrochloric acid. 
4. Special precautions: None reported. 

* Flammability 
Hydrochloric acid is a nonflammable gas. 
The National Fire Protection Association has assigned a flammability rating of 0 (minimal fire 
hazard) to hydrochloric acid. 
1. Flash point: Not applicable. 
2. Autoignition temperature: Not applicable. 
3. Flammable limits in air: Not applicable. 
4. Extinguishant: For small fires use dry chemical or carbon dioxide. Use water spray, fog, or 
regular foam to fight large fires involving hydrochloric acid. 

Fires involving hydrochloric acid should be fought upwind from the maximum distance possible. 
Keep unnecessary people away; isolate the hazard area and deny entry. Isolate the leak or spill 
area for at least 150 feet in all directions, until gas has dispersed. Emergency personnel should 
stay out of low areas and ventilate closed spaces before entering. Containers of hydrochloric 
acid may explode in the heat of the fire and should be moved from the fire area if it is possible to 
do so safely. If this is not possible, cool fire exposed containers from the sides with water until 
well after the fire is out. Do not get water inside the containers. Stay away from the ends of 
containers. Firefighters should wear a full set of chemical protective clothing and self-contained 
breathing apparatus when fighting fires involving hydrochloric acid. 

EXPOSURE LIMITS 

* OSHA PEL 
The current Occupational Safety and Health Administration (OSHA) permissible exposure 
limit(s) (PEl-[s]) for hydrochloric acid is 5 ppm (7 milligrams per cubic meter (mg/m(3)) as a 
ceiling limit. A worker's exposure to hydrochloric acid shall at no time exceed this ceillng level 
[29 CFR 1910.1000, Table Z-11. 

* NIOSH REL 
The National Institute for Occupational Safety and Health (NIOSH) has established a 
recommended exposure limit (REL) for hydrochloric acid of 5 ppm (7 mglm(3)) as a ceiling 

* ACGIH TLV 
The American Conference of Governmental Industrial Hygienists (ACGIH) has assigned 
hydrochloric acid a ceiling limit value of 5 ppm (7.5 mg/m(3)), which should not be exceeded 
during any part of the working exposure. 

* Rationale for Limits 
The NIOSH limit is based on the risk of eye, mucous membrane, and skin irritation 
The ACGIH limit is based on the risk of acute irritation. 



HEALTH HAZARD INFORMATION 

* Routes of Exposure 
Exposure to hydrochloric acid can occur through inhalation, ingestion, and eye or skin contact. 

* Summary of  toxicology 
1. Effects on Animals: Hydrochloric acid is a severe irritant of the eyes and respiratory system. 
The 30-minute LC(50)s in rats and mice and 4,701 pprn and 2,644, respectively. Animals 
exposed to high concentrations of hydrochloric acid gas developed necrosis of the tracheal and 
bronchial epithelium; pulmonary edema, atelectasis, and emphysema; and damage to the 
pulmonary blood vessels and liver. Chronic exposure to 10 ppm for 6 hourslday for life did not 
cause neoplastic lesions or serious irritant effects in the nasal epithelium of rats. In experimental 
animals, exposure to a concentration of 1,350 pprn hydrochloric acid gas caused clouding of the 
cornea after 1.5 hours and exposure to 3,000 pprn for 6 hours caused slight erosion of the 
corneal epithelium. Exposure to 100 pprn for 6 hours daily for 50 days caused only slight 
irritation of the eyes, but no permanent injury. Hydrochloric acid is mildly toxic by ingestion; the 
oral LD(50) in rabbits is 900 mglkg. Hydrochloric acid is injurious to the rabbit eye only at 
concentrations having an acidity below pH 3. Contact of the eye with 0.251V to 1 N acid for 20 
seconds resulted in some scarring of rabbit corneas; in rare instances, opacities of the lens 
have been produced by splashes of the acid. Hydrochloric acid has produced mutagenic effects 
in bacterial and insect test systems. 

C 
2. Effects on Humans: Hydrochloric acid is irritating and corrosive to the eyes, skin, and mucous 
membranes. Exposure to high concentrations can cause laryngitis, bronchitis, and pulmonary 
edema. Brief exposures (up to a few minutes) to concentrations in the range of 1,300 to 2,000 
pprn are lethal to humans. In workers, exposure to 50 to 100 pprn for 1 hour was barely 
tolerable; short exposure to 35 pprn caused irritation of the throat, and 10 pprn was considered 
the maximal concentration allowable for prolonged exposure. In one study, workers chronically 
exposed to hydrochloric acid did not exhibit the pulmonary function changes observed in nine 
subjects exposed to sim~lar concentrations, which suggests that workers become acclimatized 
to hydrochloric acid. Dental discoloration and erosion of exposed incisors may occur on 
prolonged exposure to low concentrations. Hydrochloric acid causes burns of the skin and 
mucous membranes; the severity of the burns depends on the concentration of the solution. 
Burns may progress to ulcerations and lead to keloid and retractile scarring. Frequent contact of 
the skin with aqueous solution may cause dermatitis. Contact of the eyes with aqueous 
solutions may produce reduced vision or blindness. Ingestion of hydrochloric acid causes 
severe burns of the mouth, esophagus, and stomach, with consequent pain, nausea, and 
vomiting. 

* Signs and symptoms of exposure 
1. Acute exposure: Acute exposure to hydrochloric acid vapor or aerosol produces inflammation 
and may cause ulceration of the nose, throat, and larynx; laryngeal spasm or pulmonary edema 
may occur on rare occasions. Eye and skin burns occur at high concentrations. Burns of the 
skin and mucous membranes result from contact with the solution. Frostbite may occur from 
contact with the cryogenic liquid. Both the gas and solutions of hydrochloric acid may cause eye 

C irritation, severe burns, and permanent damage with loss of sight. Ingestion causes corrosion of 
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the mucous membranes, esophagus, and stomach; dysphagia; nausea; vomiting; intense thirst; 
and diarrhea. Circulatory collapse and death may follow. 

2. Chronic exposure: Chronic exposure by skin contact with aqueous solutions may result in 
dermatitis and photosensitization. Dental discoloration and erosion of exposed incisors may 
occur on prolonged exposure to low concentrations of hydrochloric acid. 

EMERGENCYMEDICALPROCEDURES 

* Emergency medical procedures: 
Rescue: Remove an incapacitated worker from further exposure and implement appropriate 
emergency procedures (e.g., those listed on the Material Safety Data Sheet required by OSHA's 
Hazard Communication Standard [29 CFR 1910.1200]). All workers should be familiar with 
emergency procedures, the location and proper use of emergency equipment, and methods of 
protecting themselves during rescue operations. 

EXPOSURE SOURCES AND CONTROL METHODS 

The following operations may involve hydrochloric acid and lead to worker exposures to this 
substance: 
* The manufacture and transportation of hydrochloric acid 
* Use as a catalyst or chlorinating agent in chemical synthesis; during metal treatment and 
fabricating operations in electroplating, acid dipping, stripping, electropolishing, etching, 

'rr welding, and flamecutting of metal primed with paint or cleaned with chlorinated hydrocarbons; 
as a gaseous flux in babbitting 
* Use in industrial chemical cleaning operations 
* Use in activation of petroleum wells; in waste treatment operations for neutralization of alkaline 
waste streams 
* Use in removing scale from boilers and heat-exchange equipment, as a laboratory reagent, an 
alcohol denaturant 

Methods that are effective in controlling worker exposures to hydrochloric acid, depending on 
the feasibility of implementation, are as follows: 
* Process enclosure 
* Local exhaust ventilation 
* General dilution ventilation 
* Personal protective equipment 

Workers responding to a release or potential release of a hazardous substance must be 
protected as required by paragraph (q) of OSHA's Hazardous Waste Operations and 
Emergency Response Standard [29 CFR 1910.120]. 

MEDICAL SURVEILLANCE 

OSHA is currently developing requirements for medical surve~llance. When these requirements 
are promulgated, readers should refer to them for additional information and to determine 
whether employers whose employees are exposed to hydrochloric acid are required to 

w implement medical surveillance procedures. 



* Medical Screening 
Workers who may be exposed to chemical hazards should be monitored in a systematic 
program of medical surveillance that is intended to prevent occupational injury and disease. The 
program should include education of employers and workers about work-related hazards, early 
detection of adverse health effects, and referral of workers for diagnosis and treatment. The 
occurrence of disease or other work-related adverse health effects should prompt immediate 
evaluation of primary preventive measures (e.g., industrial hygiene monitoring, engineering 
controls, and personal protective equipment). A medical surveillance program is intended to 
supplement, not replace, such measures. To detect and control work-related health effects, 
medical evaluations should be performed (1) before job placement, (2) periodically during the 
term of employment, and (3) at the time of job transfer or termination. 

* Preplacement medical evaluation 
Before a worker is placed in a job with a potential for exposure to hydrochloric acid, a licensed 
health care professional should evaluate and document the worker's baseline health status with 
thorough medical, environmental, and occupational histories, a physical examination, and 
physiologic and laboratory tests appropriate for the anticipated occupational risks. These should 
concentrate on the function and integrity of the eyes, skin, and respiratory system. Medical 
surveillance for respiratory disease should be conducted using the principles and methods 
recommended by the American Thoracic Society. 
A preplacement medical evaluation is recommended to assess medical conditions that may be 
aggravated or may result in increased risk when a worker is exposed to hydrochloric acid at or 

w below the prescribed exposure limit. The health care professional should consider the probable 
frequency, intensity, and duration of exposure as well as the nature and degree of any 
applicable medical condition. Such conditions (which should not be regarded as absolute 
contraindications to job placement) include a history and other findings consistent with diseases 
of the eyes, skin, and respiratory system. 

* Periodic medical evaluations 
Occupational health interviews and physical examinations should be performed at regular 
intervals during the employment period, as mandated by any applicable Federal, State, or local 
standard. Where no standard exists and the hazard is minimal, evaluations should be 
conducted every 3 to 5 years or as frequently as recommended by an experienced occupational 
health physician. Additional examinations may be necessary if a worker develops symptoms 
attributable to hydrochloric acid exposure. The interviews, examinations, and medical screening 
tests should focus on identifying the adverse effects of hydrochloric acid on the eyes, skin, and 
respiratory system. Current health status should be compared with the baseline health status of 
the individual worker or with expected values for a suitable reference population. 

* Termination medical evaluations 
The medical, environmental, and occupational history interviews, the physical examination, and 
selected physiologic or laboratory tests that were conducted at the time of placement should be 
repeated at the time of job transfer or termination to determine the worker's medical status at 
the end of his or her employment. Any changes in the worker's health status should be 
cornpared with those expected for a suitable reference population. 
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* Biological monitoring 
Biological monitoring involves sampling and analyzing body tissues or fluids to provide an index 
of exposure to a toxic substance or metabolite. No biological monitoring test acceptable for 
routine use has yet been developed for hydrochloric acid. 

WORKPLACE MONITORING AND MEASUREIVIEIVT 

Determination of a worker's exposure to airborne hydrochloric acid is made using a treated silica 
gel tube. Samples are collected at a maximum flow rate of 0.5 literlminute (ceiling) until a 
minimum collection volume of 2.5 liters is reached. Analysis is conducted by ion 
chromatography. This method is partially validated and is described in the OSHA Computerized 
Information System and in NIOSH Method No. 7903 (inorganic acids). 

PERSONAL HYGIENE PROCEDURES 

If hydrochloric acid contacts the skin, workers should flush the affected areas immediately with 
plenty of water, followed by washing with soap and water. 

Clothing contaminated with hydrochloric acid should be removed immediately, and provisions 
should be made for the safe removal of the chemical from the clothing Persons laundering the 
clothes should be informed of the hazardous properties of hydrochloric acid, particularly its 
potential for causing irritation. 

W v  A worker who handles hydrochloric acid should thoroughly wash hands, forearms, and face with 
soap and water before eating, using tobacco products, using toilet facilities, applying cosmetics, 
or taking medication. 

Workers should not eat, drink, use tobacco products, apply cosmetics, or take medication in 
areas where hydrochloric acid or a solution containing hydrochloric acid is handled, processed, 
or stored. 

STORAGE 

Hydrochloric acid should be stored in a cool, dry, well-ventilated area in tightly sealed containers 
that are labeled in accordance with OSHA's Hazard Communication Standard [29 CFR 
191 0.12001. Containers of hydrochloric acid should be protected from physical damage and 
should be stored separately from hydroxides, amines, alkalis, or metals, such as copper, brass, 
zinc, potassium, and sodium. 

SPILLS AND LEAKS 

In the event of a spill or leak involving hydrochloric acid, persons not wearing protective 
equipment and clothing should be restricted from contaminated areas until cleanup has been 
completed. The following steps should be undertaken followitlg a spill or leak: 
1. IVotify safety personnel. 
2. Remove all sources of heat and ignition. 
3. Ventilate the area of the spill or leak. 

P 
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4. Stop leak if this can be done without risk. If the source of leak is a cylinder and the leak 
cannot be stopped in place, remove the leaking cylinder to a safe place in the open air, and 
repair leak or allow cylinder to empty. 
5. All spills on land involving liquid hydrochloric acid or hydrochloric acid should be contained, if 
possible, to prevent entry into bodies of water or sewer systems. Vapors can be dispersed with 
water fog or spray. Do not put water directly on leak or sp~ll area. 
6. Neutralize spills with crushed limestone, soda ash, lime, or sodium bicarbonate. After 
neutralizing, take up with sand or other noncombustible absorbent material and place into 
closed containers for later disposal. 
7. For large liquid spills, build d~kes far ahead of the spill to contain the hydrochloric acid for later 
reclamation or disposal. 

SPECIAL REQUIREMENTS 

U.S. Environmental Protection Agency (EPA) requirements for emergency planning, reportable 
quantities of hazardous releases, community right-to-know, and hazardous waste management 
may change over time. Users are therefore advised to determine periodically whether new 
information is available. 

* Emergency planning requirements 
Employers owning or operating a facility at which there are 500 pounds or more of hydrogen 
chloride (gas only) must comply with EPA's emergency planning requirements [40 CFR Part 
355.301. 

w * Reportable quantity requirements for hazardous releases 
A hazardous substance release is defined by EPA as any spilling, leak~ng, pumping, pouring, 
emittiqg, emptying, discharging, injecting, escaping, leaching, dumping, or disposing into the 
environment (including the abandonment or discarding of contaminated containers) of 
hazardous substances. In the event of a release that is above the reportable quantity for that 
chemical, employers are required to notify the proper Federal, State, and local authorities [40 
CFR 355.401. 
The reportable quantity of hydrochloric acid is 5,000 pounds. If an amount equal to or greater 
than this quantity is released within a 24- hour period in a manner that will expose persons 
outside the facility, employers are required to do the following: - Notify the National Response 
Center immediately at (800) 424-8802 or at (202) 426-2675 in Washington, D.C [40 CFR 
302.61. 
- Notify the emergency response comm~ssion of the State likely to be affected by the release [40 
CFR 355.401. 
- Notify the community emergency coordinator to the local emergency planning committee (or 
relevant local emergency response personnel) of any area likely to be affected by the release 
[40 CFR 355.401. 

* Community right-to-know requirements 
Employers who own or operate facilities in SIC codes 20 to 39 that employ 10 or more workers 
and that manufacture 25,000 pounds or more of hydrochloric acid per calendar year or 
otherwise use 10,000 pounds or more of hydrochloric acid per calendar year are required by 
EPA [40 CFR Part 372.301 to submit a Toxic Chemical Release Inventory form (Form R) to EPA 

L 
reporting the amount of hydrochloric acid emitted or released from their facility annually. 
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Hazardous waste management requirements 

EPA considers a waste to be hazardous if it exhibits any of the following characteristics: 
ignitability, corrosivity, reactivity, or toxicity as defined in 40 CFR 261.21-261.24. Under the 
Resource Conservation and Recovery Act (RCRA), EPA has specifically listed many chemical 
wastes as hazardous. Although hydrochloric acid is not specifically listed as a hazardous waste 
under RCRA, EPA requires employers to treat waste as hazardous if it exhibits any of the 
characteristics discussed above. 
Providing detailed information about the removal and disposal of specific chemicals is beyond 
the scope of this guideline. The U.S. Department of Transportation, EPA, and State and local 
regulations should be followed to ensure that removal, transport, and disposal of this substance 
are conducted in accordance with existing regulations. To be certain that chemical waste 
disposal meets EPA regulatory requirements, employers should address any questions to the 
RCRA hotline at (703) 412-9810 (in the Washington, D.C. area) or toll-free at (800) 424-9346 
(outside Washington, D.C.). In addition, relevant State and local authorities should be contacted 
for information on any requirements they may have for the waste removal and disposal of this 
substance. 

RESPIRATORY PROTECTIOIV 

* Conditions for respirator use 
Good industrial hygiene practice requires that engineering controls be used where feasible to 
reduce workplace concentrations of hazardous materials to the prescribed exposure limit. 
However, some situations may require the use of respirators to control exposure. Respirators 

b must be worn if the ambient concentration of hydrochloric acid exceeds prescribed exposure 
limits. Respirators may be used (1) before engineering controls have been installed, (2) during 
work operations such as maintenance or repair activities that involve unknown exposures, (3) 
during operations that require entry into tanks or closed vessels, and (4) during emergencies. 
Workers should only use respirators that have been approved by NlOSH and the Mine Safety 
and Health Administration (MSHA). 

* Respiratory protection program 
Employers should institute a complete respiratory protection program that, at a minimum, 
complies with the requirements of OSHA's Respiratory Protection Standard [29 CFR l9 lO. l34] .  
Such a program must include respirator selection, an evaluation of the worker's ability to 
perform the work while wearing a respirator, the regular training of personnel, respirator fit 
testing, periodic workplace monitoring, and regular respirator maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory protection program (including selection 
of the correct respirator) requires that a knowledgeable person be in charge of the program and 
that the program be evaluated regularly. For additional information on the selection and use of 
respirators and on the medical screening of respirator users, consult the latest edition of the 
NlOSH Respirator Decision Logic and the NlOSH Guide to Industrial Respiratory Protection. 

PERSONAL PROTECTIVE EQUIPMENT 

Workers should use appropriate personal protective clothing and equipment that must be 
carefully selected, used, and maintained to be effectwe in preventing skin contact with 
hydrochloric acid. The selection of the appropriate personal protective equipment (PPE) (e.g., - gloves, sleeves, encapsulating suits) should be based on the extent of the worker's potential 
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exposure to hydrochloric acid. The resistance of various materials to permeation by hydrochloric 
acid is shown below: 
Material Breakthrough time (hr) : 
Butyl Rubber >8 
Teflon 18 
Saranex >8 
Barricade >8 
Responder >8 
Polyvinyl Chloride >4 
Polyethylene <l(') 
(*) Not recommended, degradation may occur 

To evaluate the use of these PPE materials with hydrochloric acid, users should consult the 
best available performance data and manufacturers' recommendations. Significant differences 
have been demonstrated in the chemical resistance of generically similar PPE materials (e.g., 
butyl) produced by different manufacturers. In addition, the chemical resistance of a mixture 
may be significantly different from that of any of its neat components. 

Any chemical-resistant clothing that is used should be periodically evaluated to determine its 
effectiveness in preventing dermal contact. Safety showers and eye wash stations should be 
located close to operations that involve hydrochloric acid. 

Splash-proof chemical safety goggles or face shields (20 to 30 cm long, minimum) should be 

sCr worn during any operation in which a solvent, caustic, or other toxic substance may be splashed 
into the eyes. 

In addition to the possible need for wearing protective outer apparel (e.g., aprons, encapsulating 
suits), workers should wear work uniforms, coveralls, or similar full-body coverings that are 
laundered each day. Employers should provide lockers or other closed areas to store work and 
street clothing separately. Employers should collect work clothing at the end of each work shift 
and provide for its laundering. Laundry personnel should be informed about the potential 
hazards of handling contaminated clothing and instructed about measures to minimize their 
health risk. 

Protective clothing should be kept free of oil and grease and should be inspected and 
maintained regularly to preserve its effectiveness. 

Protective clothing may interfere with the body's heat dissipation, especially during hot weather 
or during work in hot or poorly vent~lated work environments. 



Health and Safety Plan Ammendment 
Additional Health and Safety Issues Associated with System Operation 

Active Industrial Uniform Site, Lindenhurst, NY 

The health and safety plan developed by Bluewater in August 2000 is still in effect for this site. All emergency phone numbers 
and evacuation routes are contained within the Bluewater Plan. This is meant to be a suppliment to the Bluewater Plan, and 
contains additional issues to be considered once the system has been started up. 

lllssue of Concern I(~orrective Action I I 
I I 

Never operate equipment without machine guards securely in place. 
Always wear proper PPE (hard hat, steel toe boots, eye protection). 
Lock Out and Tag Prior to Servicing. 
All on site employees should be aware of equipment function and familiar with the manuals. 
DrainIRelease all pressurized equipment prior to servicing. 
Lock Out and Tag Prior to Sewicing. 
Always wear proper PPE (hard hat, safety glases). 
Maintain proper ventilation within closed areas. 
Monitor ambient air space each work day. 
Have an evacuation route planned in case of high vapor concentrations. 

clearly visible labels on appropriate items. 
- 

Always wear proper PPE (eye and skin protection). 
Do not allow materials to come in direct contact with skin. 
Know the location and function of the safety shower and eyewash in case of emergency 

Electrical Hazards 

Fire Hazards 

Slips, Trips and Falls 

Vehicle Traffic 

Assure proper grounding of all electrical equipment. 
Keep water a safe distace away from all electrical equipment 

(Always wear proper PPE (rubber sole boots). 
Maintain a recently serviced accessible fire extinguisher. 
Check cutoff switches where overheating is possible. 
Be aware of the hazards around you. 
Any unsafe surfaces or areas should be documented and corrected. 
Wear proper PPE (safety vest, hard hat, steel toe boots) 



Appendix C 
Record Drawings and Valve Schedule 







Appendix D 
Manufacturer's Equipment Manuals 
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1. Recovery Well Pumps 

- Extraction Well Pump 

- RW-2 Extraction Pump Substitution 

- Stainless Steel Submersible Pump 

2. Air Stripper Towers and GAC Filters 

- Air Str~pper Tower Submittal 

- Air Stripper Tower Addendum 

- Air Stripper Guy Wire Components 

- Vapor Phase GAC Off Gas Treatment System 

- Harmsco lndustrlal Filter 

- Piping Appurtenance - Harmsco Cartridge Filter 

3. Air Stripper Blower 

- Pressure Blowers - Cincinnati Fan 

- Tower Air Stripping System Blower Sktd 

4 Transfer Pumps 

- Building Sump Pump 

- Centrifugal Pump Re-Submittal 

- Zoeller Pump Company 

- Goulds Centrifugal Pump Model NPEINPE-F 

'CI - Texel Magnetic Drive Pump 

- US Motors 

5. Control Equipment 

- Process Instrumentation and controls 

- Auto Dialer Control Manual 

- Magneoflow Electromagnet~c Flow Meter 

- Anderson Series H3 Pressure Swrtch 

- Mercoid Ser~es 1000 Pressure Switch 

- Anderson Flotech Vane Operated Flow Sw~tch 

6 Miscellaneous 

- Heating and Ventilation system calculations and components 

- Backdraft Dampers 

- Gas Unit Heater 

- Dayton Belt Drive Axia Roof Ventilator 

- Rolling Steel Door 

- Rolling Service Door 

- Extraction Well Seals 

- Sink Faucets 

- Safety Shower 

- Acid Recirculation Tank Installation and Re-Submittal 



11319-01-B 
EXTRACTION WELL PUMPS RE-SUBMITTAL 

Site No. 1-52- 125 
Active Industrial Unifonn Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04134 





Installation and Operating Instructions 
TABLE OF CONTENTS 

SECTION 1 
Shipment Inspection . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 

SECTION 2 
Pre-Installation Checklist . . . . . . . . . . . . . . . . . . . . .  Page 1 

SECTION 3 
Wire Cable Type . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 

SECTION 4 
Splicing the Motor Cable . . . . . . . . . . . . . . . . . . . . .  Page 2 

SECTION 5 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 

SECTION 6 
Electrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

Engine Driven Generators . . . . . . . . . . . . . . . . . . . . . . . .  4 
Control Box 1 Panel Wiring . . . . . . . . . . . . . . . . . . . . . . . .  4 
High Voltage Surge Arresters . . . . . . . . . . . . . . . . . . . . . .  5 
Control Box / Panel Grounding . . . . . . . . . . . . . . . . . . . . . .  5 
Wiring Checks and Installation . . . . . . . . . . . . . . . . . . . . . .  5 

SECTION 7 
Start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 

Three-Phase Motors . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Developing the Well . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Operation 7 

SECTION 8 
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Preliminary Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Troubleshooting Chart . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

SECTION 9 
Technical Data . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 10 



Installation and Operation Instructions 

GRUNDFOS STAINLESS STEEL 
SUBMERSIBLE PUMPS 
YourGrundfosSubmersiblePumpisoftheutmost Toensuretheproperinstallationofthepump,carefully 
quality. Combined with proper installation, your read the completemanual before attempting to install 
Grundfos pump will give you many years of reliable the pump. 
service. 

SECTION 1. 
Shipment Inspection 

Examine the componentscarefully to make sure no damage has The motor is equipped with an electrical cable. Under no 
occurred to the pump-end, motor, cable or control box during circumstance should the cable be used to supporl the weight of 
shipment. the pump. 

This Grundfos Submersible Pump should remain in its You will find a loose data plate wired to the pump. It should 
shipping carton until it is ready to be installed. The carton is besecurely mounted at the well or attached to thecontrol box. 
specially designed to protect it from damage. During 
unpacking and prior to installation, make sure that the pump 
is not dropped or mishandled. 

SECTION 2. 
Pre-Installation Checklist 

Before beginning installation, the following checks should be 
made. They are all critical for the proper installation of this 
submersible pump. 

A. CONDITION OF THE WELL 
If the pump is to be installed in a new well, the well should 
be fully developed and bailed or blown free of cuttings and 
sand. The stainless steel construction of the Grundfos 
submersible make it resistant to abrasion; however, no 
pump, made of any material, can forever withstand the 
destructive wear that occurs when constantly pumping sandy 
water. 

If this pump is used to replace an oil-filled submersible or 
oil-lubricated line-shaft turbine in an existing well, the well 
must be blown or bailed clear of oll. 

Determine the maximum depth of the well, and the draw- 
down level at the pump's maximum capacity. Pump selection 
and setting depth should be based on this data. 

h e  inside diameter of the well casing should be checked to 
t e n s u r e  that it is not smaller than the size of the pump and 

motor. 

I pJ 0. CONDITION OF THE WATER 
Submersible pumps are designed for pumping clear and cold 
water that is free of air and gases. Decreased pump 
performance and life expectancy can occur if the water is 
not cold and clear or contains air and qases. 

Maximum watertemperature should not exceed 102°F. Special 
consideration must be given to the pump and motor if it is 
to be used to pump water above 102°F. 

'The Grundfos stainless steel submersible is highly resistant 
to the normal corrosive environment found in some water 
wells. If water well tests determine the water has an excessive 
or unusual corrosive quality, or exceeds 102"F, contact your 
Grundfos representative for information concerning specially 
designed pumps for these applications. 

C. INSTALLATION DEPTH 
A check should be made to ensure that the installation depth 
of the pump will always be at least three feet below the 
maximum draw-down level of the well. For flow rates 
exceeding 100gpm, the NPSH may have to be considered. 
Refer to NPSH curves in the technical brochure. 

The bottom of the motor should never be installed lower than 
the top of the well screen or within five feet of the well bottom. 

If the pump is to be installed in a lake, pond, tank or large 
diameter well, the water velocity passing over the motor must 
be sufficient to ensure proper motor cooling. The minimum 
recommended water flow rates which ensure proper cooling 
are listed in Table A. 

D. ELECTRICAL SUPPLY 
The motor voltage, phase and frequency indicated on the 
motor name~late should be checked aaainst the actual 



SECTION 3. 
Wire Cable Type 

The wire cable used between the pump and control box or The conductor insulation should be type RW, RUW, TW, 
panel should be approved for submersible pump TWU or equivalent and must be suitable for use with 
applications. The conductor may be solid or stranded. The submersible pumps. An equivalent Canadian Standards 
cable may consist of individually insulated conductors twisted Association certified wire may also be used. See Table D 
together, insulated conductors molded side by side in one for recommended sizes of cable lengths. 
flat cable or insulated conductors with a round overall jacket. 

SECTION 4. 
Splicing the 

A good cable splice is cr/tical to proper operation of the 
submersible pump and must be done with extreme care. 

If the splice is carefully made, it will work as well as any 
other portion of the cable, and will be completely watertight. 

Grundfos recommends using a heat shrink splice kit. The 
splice should be made in accordance with the kit 
manufacture's instructions. Typically a heat shrink splice can 
be made as follows: 

1. Examine the motor cable and the drop cable carefully for 
damage. 

2 'ut the motor leads off in a staggered manner. Cut the 
of the drop cable so that the ends match up with the 

motor leads (See Figure 4-A). On single-phase motors, be 
sure to match the colors. 

3. Strip back and trim off '/2 inch of insulation from each 
lead, making sure to scrape the wire bare to obtain a good 

connection. Be careful not to damage the copper conductor 
when stripping off the insulation. 

4. Slide the heat shrink tubing on to each lead. Insert a 
properly sized "Sta-kon" type connector on each lead, 
making sure that lead colors are matched. Using a "Sta-kon" 
crimping pliers, indent the lugs (Figure 4-B). Be sure to 
squeeze hard on the pliers, particularly when using large 
cable. 

5. Center the heat shrink tubing over the connector. Using 
a propane torch, lighter, or electric heat gun, uniformly heat 
the tubing starting first in the center working toward the ends 
(Figure 4-C). 

6. Continue to apply the heat to the tubing using care not 
to let the flame directly contact the tubing. When the tubing 
shrinks and the sealant flows from the ends of the tubing, 

1 

the splice is complete (Figure 4-D). 

( FIG. 4-8 

FIG. 4-0 



' The riser pipe or hose should be properly sized and selected 
based on estimated flow rates and friction-loss factors. 

A back-up wrench should be used when the riser pipe is 
attached to the pump. The pump should be gripped only by 
the flats on the top of the discharge chamber. The body of 
the pump, cable guard or motor should not be gripped under any 
circumstance. 

If Steel Riser Pipe is Used: 
We recommend that steel riser pipes always be used with 
the larger submersibles. An approved pipe thread compound 
should be used on all joints. Make sure the joints are 
adequately tightened in order to resist the tendency of the 
motor to loosen the joints when stopping and starting. 

When tightened, th'e first section of the riser pipe must not comd 
in contact with the checkvalve retainer in the discharge chamber 
of the pump. 
Afler the first section of the riser pipe has been attached to 
the pump, the lifling cable or elevator should be clamped to 
the pipe. Do not clamp the pump. When raising the pump and 
riser section, be careful not to place bending stress on the 
pump by picking it up by the pump-end only. 

Make sure that the electrical cables are not cut or darnqged in 
any way when the pump is being lowered in the well. 

----he drop cable should be secured to the riser pipe at frequent 
I intervals to prevent sagging, looping or possible cable 

damage. Nylon cable clips or waterproof tape may be used. 
The cable splice should be protected by securing it with clips 
or tape just above and below the splice. 

If Plastic or Flexible Riser Pipe is Used: 
It is recommended that plastic type riser pipe be used only 
with the smaller domestic submersibles. The pipe 
manufacturer or representative should be contacted to insure 
the pipe type and physical characteristics are suitable for 
this use. Use the correct joint compound recommended by 
the pipe manufacturer. In addition to making sure that joints 
are securely fastened, the use of a torque arrester is 
recommended when using plastic pipe. 

Do not connect the first plastic or flexible riser section directly 
to the pump. Always attach a metallic nipple or adapter into the 
discharge chamber of the pump. When tlghtened, the threaded 
end of the nipple or adapter must not come in contact with the 
check valve retainer in the discharge chamber of the pump. 

The drop cable should be secured to the riser pipe at frequent 
intervals to prevent sagging, looping and possible cable 

damage. Nylon cable clips or waterproof tape may be used. 
The cable splice should be protected by securing it with clips 
or tape just above each joint. 

IMPORTANT- Plastic and flexible pipe tend to stretch under load. 
This stretching must be taken into account when securing the 
cable to the riser pipe. Leave 3 to 4 inches of slack between 
clips or taped points to allow for this stretching. This tendency 
for plastic and flexible pipe to stretch will also affect the 
calculation of the pump setting depth. As a general rule, you 
can estimate that plastic pipe will stretch to approximately 2% 
of its length. For example, if you Installed 200 feet of plastic 
riser pipe, the pump may actually be down 204 feet. If the depth 
setting is critical, check with the manufacturer of the pipe to 
determine how to compensate for pipe stretch. 

When plastic riser pipe is used, it is recommended that a 
safety cable be attached to the pump to lower and raise it. 
The discharge piece of a Grundfos 4 inch submersible is 
designed to accommodate this cable (Figure 5-A). 

I FIG. 5-A 

Check valves: 
A check valve should always be installed at the surface of 
the well. In addition, for installations deeper than 200 feet, 
check valves should be installed at no more than 200 foot 
intervals. 

Protect the well lrom contamination: 
To protect against surface water entering the well and 
contaminating the water source, the well should be finished 
off above grade, and a locally approved well seal or pitless 
adapter unit utilized. 



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

All electrical work should be performed by a qualified electrician 
in accordance with the latest edition of the National Electrical 
Code, local codes and regulations. 

Verification of the electrical supply should be made to ensure 
the voltage, phase and frequency match that of the motor. 
Motor voltage, phase, frequency and full-load current 
information can be found on the nameplate attached to the 
motor. Motor electrical data can be found in Table E. 
I f  voltage variations are larger than + ID%,  do not operate the 
Pump- 
Direct on-line starting is used due to the extremely fast run-up 
time of the motor (0.1 second maximum), and the low 
moment of inertia of the pump and motor. Direct on-line 
starting current (locked rotor amp) is between 4 and 6.5 
times the full-load current. If direct on-line starting is not 
acceptable and reduced starting current is required, an 

t$na 
transformer or resistant starters should be used for 5 
HP motors (depending on cable length). For motors 

over 30 HP, use auto-transformer starters. 

Engine-Driven Generators 
If the submersible pump is going to be operated using an 
engine driven generator, we suggest the manufacturer of the 
generator be contacted to ensure the proper generator is 
selected and used. See Table B for generator sizing guide. 

Control 
Box 

v 

Single-Phase Wiring Diagram 
for GRUNDFOS Control Boxes 

If power is going to be supplied through transformers, 
Table C outlines the minimum KVA rating and capacity 
required for satisfactory pump operation. 

Control Box/Panel Wiring 
1. Single- Phase Motors: 
Single-phase motors must be connected as indicated in the 
motor control box. A typical single-phase wiring diagram 
using a Grundfos control box is shown (Figure 6-A). 

2. Three-Phase Motors: 
Three-phase motors must be used with the proper size and 
type of motor starterto ensure the motor is protected against 
damage from low voltage, phase failure, current unbalance 
and overload current. A properly sized starter with ambient- 
compensated extra quick-trip overloads must be used to give 
the best possible motor winding protection. Each of the three 
motor legs must be protected with overloads. The thermal 
overloads must trip in less than 10 seconds at locked rotor - 
(starting) current. For starter and overload protection guide, 
see Table H. A three-phase motor wiring diagram is illustrated 

j 

below (See Figure 6-B). 

Pumps should NEVER be starfed to check rotation unless the 
pump is totally submerged. Severe damage may be caused to 
the pump and motor if they are run dry. 

Three-Phase Wiring Diagram 
for GRUNDFOS and FRANKLIN Motors 

I n Power ~ u p p t y  

Figure 643 



High Voltage Surge Arresters 
A high voltage surge arrester should be used to protect the 
motor against lightning and switching surges. Lightning 
voltage surges in power lines are caused when lightning 

?strikes somewhere in the area. Switching surges are caused 
by the opening and closing of switches on the main high- 
voltage distribution power lines. 
The correct voltage-rated surge arrester should be installed 
on the supply (line) side of the control box (Figure 6-C and 
6-D). The arrester must be grounded in accordance with the 
National Electrical Code and local codes and regulations. 

Single Phase 
Power Supply 

N Ground 

Lightning 
Arrester 

True 
Grounding 
Point 

I Single Phase Hookup I 
I 

-, h W  Figure 6-C 

Three-phase power supply 

\ 
Pump 
Panel 

Install 
Lightning 
Protectors 
Before 
Fuses or 
Circuit 

I I- True 
L-;-2 F 

To SP Motor Ground 

Three-p hase hookup Point 

Figure 6-D 

I The warrantyon all three-phase submersible motors is VOID if: I 
1. The motor is operated with single-phase power through a 

phase Converter. 
2. Three-leg ambient compensated extra qulck-trip overload 

protbctors are not used. 
3. Three-phase current unbalance is not checked and recorded. 

(See START-UP Section 7 for Instruction$.) 
4. High voltage surge arresters are not installed. 

1 

Control BoxIPanel Grounding 
The control box or panel shall be permanently grounded in 
accordance with the National Electrical Code and local codes 
or regulations. The ground wire should be a bare copper 
conductor at least the same size as the drop cable wire size. 
The ground wire should be run as short a distance as 
possible and be securely fastened to a true grounding point. 

True grounding points are considered to be: a grounding rod 
driven into the water strata, steel well casing submerged into 
the water lower than the pump setting level, and steel 
discharge pipes without insulating couplings. If plastic 
discharge pipe and well casing sre used or if a grounding 
wire is required by local codes, a properly sized bare copper 
wire should beconnected to a stud on the motor and run to 
the control panel. Do not ground to a gas supply line. Connect 
the grounding wire to the ground point first and then to the 
terminal in the control box or panel. 

Wiring Checks and Installation 
Before making the final surface wiring connection of the drop 
cable to the control box or panel, it is a good practice to 
check the insulation resistance to ensure that the cable and 
splice are good. Measurements for a new installation must 
be at least 2,000,000 ohm. Do not start the pump if the 
measurement is less than this. 

If it is higher than 2,000,000ohm, the drop cable should then 
be run through the well seal by means of a conduit connector 
in such a wav as to eliminate any possibilitvof foreign matter 
entering thgwell casing. Conddt shouldralways be used 
from the D U ~ D  to the control box or panel to protect the drop 
cable (see F'igure 6-E). Finish wiring and'verify that all . 
electrical connections are made in accordance with the 
wiring diagram. Check to ensure the control box or panel 
and high voltage surge arrester have been grounded. 

Figure 6-E 



Start-up 
After the pump has been set into the well and the wiring 
connections have been made, the following procedures should 
be petformed: 

A. Attach a temporary horizontal length of pipe with installed D. 
gate valve to the riser pipe. 

0. Adjust the gate valve one-third of the way open. 

C. On three-phase units, check direction of rotation and 
current unbalance according to the instructions below. 

For single-phase units proceed directly to "Developing 
the Well". 

Under no circumstances should the pump be operated 
for any prolonged period of time with the discharge valve 
closed. This can result in motor and pump damage due 
to overheating. A properly sized relief valve should be 
installed at the well head to prevent the pump from 
running against a closed valve. 

Three-Phase Motors 
I. Check the direction of rotation 
Three-phase motors can run in either direction depending 
on how they are connected to the power supply. When the 
three cable leads are first connected to the power supply, 
there is a 50% chance that the motor will run in the proper 
direction. To make sure the motor is running in the proper 
direction, carefully follow the procedures below: 

A. Start the pump and check the water quantity and 
pressure developed. 

w Stop the pump and interchange any two leads. 
C. Start the pump and again check the water quantity and 

pressure. 
D. Compare the results observed. The wire connection 

which gave the highest pressure and largest water 
quantity is the correct connection. 

2. Check for current unbalance 
Current unbalance causes the motor to have reduced starting 
torque, overload tripping, excessive vibration and poor 
performancewhich can result in early motor failure. It isvery 
important that current unbalance be checked in all three- 
phase systems. Current unbalance between the legs should not 
exceed 5% under normal operating conditions. 
The supply power service should be verfied to see if it is a 
two or three transformer system. If two transformers are 
present, the system is an "open" delta or wye. If three 
transformers are present, the system is true three-phase. 
Make sure the transformer ratings in kilovolt amps (KVA) is 
sufficient for the motor load. See Table C. 
The percentage of current unbalance can be calculated by 
using the following formulas and procedures: 

Total of current values measured 
on each leg 

Average current = 
3 

w Greatest amp difference from 
the average 

% Current unbalance = 
average current 

XI00 

To determine the percentage of current unbalance: 

A. Measure and record current readings in amps for 
each len lhookun 1). Disconnect Dower. 

Shift or roll the motor leadsfrom left to right so the drop 
cable lead that was on terminal 1 is now on 2, lead 
on 2 is now on 3, and lead on 3 is now on 1 (hookup 2). 
Rolling the motor leads in this manner will not 
reverse the motor rotation. Start the pump, measure 
and record current reading on each leg. Disconnect 
power. 
Again shift drop cable leads from left to right so the 
lead on terminal 1 goes to 2, 2 to 3 and 3 to 1 
(hookup 3). Start pump, measure and record current 
reading on each leg. Disconnect power. 
Add the values for each hookup. 
Divide the total by 3 to obtain the average. 
Compare each single leg reading from the average 
to obtain the greatest amp difference from the 
average. 
Divide this difference by the average to obtain the 
precentage of unbalance 

UseJhe wiring hookup which provides the lowest percentage 
of unbalance. (See Table F for a specific example of 
correcting for three-phase power unbalance.) 

Developing the Well 
After proper rotation and current unbalance have been 
checked, start the pump and let it operate until the water 
runs clear of sand, silt and other impurities. 
Slowly open the valve in small incrementsas the water clears 
until the desired flow rate is reached. Do not operate the 
pump beyond its maximum flow rating. The pump should no1 
be stopped until the water runs clear. 
If the water is clean and dear when the pump is first started, 
the valve should still be slowly opened until the desired flow 
rate is reached. As the valve is being opened, the drawdown 
should be checked to ensure the pump is always submerged. 
The dynamic water level should always be more than 3 feet 
above the inlet strainer of the pump. 
Disconnect the temporary piping arrangements and complete 
the final piping connections. 
Under no circumstances should the pump be operated for any 
prolonged period of time wilh the discharge valve closed. This 
can result in motor and pump damage due to overheating. A 
properly sized relief valve should be installed at the well head 
to prevent the pump from running against a closed valve. 
Start the pump and test the system. Check and record the 
voltage and current draw on each motor lead. 



Operation 

Troubleshooting 
The majority of problems that develop with submersible before pulling the pump from the well. 
pumps are electrical, and most of these problems can be Usually only two instruments are needed - a combination 
corrected without pulling the pump from the well. The voltmeter/ammeter, and an ohmmeter. These are relatively 
following chart covers most of the submersible service work. inexpensive and can be obtained from most watersystems 
As with any troubleshooting procedure, start with the simplest suppliers. 
solution first; always make all the above-ground checks 

WHEN WORKING WITH ELECTRJCAL CIRCUITS, USE CAUTION TO AVOJD ELECTRICAL SHOCK. It is recommended that rubber gloves 
and boots be worn and that care is taken to have metal control boxes and motors grounded to power supply ground or steel drop 
pjpe or casing extending into the well. WARNING: Submersible motors are intended for operation in a well. When not operated 
fn a well, fajiure to connect motor frame to power supply ground may result in serious electrical shock. 

Preliminary 
SUPPLY 
VOLTAGE 

Tests 
How to Measure 
By means of a voltmeter, which has been set 
to the proper scale, measure the voltage at the 
control box or starter. 
On single-phase units, measure between line 
and neutral. 
On three-phase units measure between the 
legs (phases.) 

What it Means 
When the motor is under load, the voltage 
should be within 2 10% of the nameplate 
voltage. Larger voltage variation may cause 
winding damage. 
Large variations in the voltage indicate a poor 
electrical supply and the pump should not be 
operated until these variations have been 
corrected. 
If the voltage constantly remains high or low, 
the motor should be changed to the correct 
supply voltage. 

- - 

CURRENT How to Measure 
MEASUREMENT By use of an ammeter, set on the proper scale, 

measure the current on each power lead at the 
control box or starter. See Electrical Data, 
Table E, for motor amp draw information. 
Current should be measured when the pump 
is operating at a constant discharge pressure 
with the motor fully loaded. 

What it Means 
If the amp draw exceeds the listed service 
factor amps (SFA) or if the current unbalance 
isgreater than 5% between each leg on three- 
phase units, check for the following: 
1. Burnt contacts on motor starter. 
2. Loose terminals in starter or control boxor 

possible cable defect. Check winding and 
insulation resistances 

3. Supply voltage too high or low. 
4. Motor windings are shorted. 
5. Pump is damaged, causing a motor 

overload. 

WINDING 
RESISTANCE 

How to Measure 
Turn off power and disconnect thedrop cable 
leads in the control box or starter. Using an 
ohmmeter, set the scale selectors to Rxl  for 
values under 10 ohms and and Rxl 0 for values 
over 10 ohms. 
Zero-adjust the meter and measure the 
resistance between leads. Record thevalues. 
Motor resistance values can be found in 
Electrical Data, Table E. Cable resistance 
values are in Table G. 

-- 

What it Means 
If all the ohm values are normal, and the cable 
colors correct, the windings are not damaged. 
If any one ohm value is less than normal, the 
motor may be shorted. 
If any one ohm value is greater than normal, 
there is a poor cable connection or joint. The 
windings or cable may also be open. 
If some of the ohm values are greater than 
normal and some less, the drop cable leads 
are mixed. To verify lead colors, see resistance 
values in Electrical Data, Table E. 



INSULATION How to Measure What it Means 
RESISTANCE Turn off power and disconnect the dropcable For ohm values, refer to table below. Motors 

w leads in the control box or starter. Using an of all HP, voltage, phase and cycle duties have 
ohm or mega ohmmeter, set the scale selector the same value of insulation resistance. 
to Rx100K and zero-adjust the meter. 
Measure the resistance between the lead and 
ground (discharge pipe or well casing, if steel). 

2,000,000 (or more) 2.0 
1,000,000 (or more) 1 1.0 

OHM VALUE CONDmON OF MOTOR AND LEADS 
Motor not yet installed: 

New Motor. 
Used motor which can be reinstalled in thew&. 

MEGAOHM VALUE 

Motor in wdl (Ohm readings are for drop cable plus motor): 
A motor in reasonably good condition. 
Amotwwhkh may have- damaged by IigMning or with damaged 
leads. Da not pull lhe pump for tbii rww. 
A motor which definitely has been damaged or with damaged cable. The 
pump should be pulled and repairs made to the cable or the motor 
replaced. The motor will still operate, but probably not for long. 
A motof whiChhas f@t& M with completely desboyed cable insulation. 
The pump must be pulled and thecable repaired orthe rnotorreplaced, 
f h e  motor will not run in tf.lismnditiM. 

I FAULT . - 

!!6?ump ~ o e s  Not Run 
POSSIBLE CAUSES 

1. No power at pump panel. 

2. Fuses are blown or circuit 
breakers are tripped. 

3. Motor starter overloads are 
burntor have tripped, out 
(three-phase only). 

4. Starter does not energize 
(three-phase only). 

5. Defective controls. 

6. Motor andlor cable 
are defective. 

7. Defective capacitor 
(single-phase only). 

HOWTO CHECK HOW TO CORRECT 1 
Check for voltage at panel. I If no voltage at panel, check 1 

continuity with ohmmeter. circuit breaker. If new fuses blow 
or circuit breaker trips, the 
electrical installation and motor 
must be checked. 

Energize control circuit and I If no voltage, checkcontrol 
check for voltage at the circuit. If voltage, check holding 

Check for voltage on line and 
load sideof starter. 

- 
holding coil. / coil for shorts.keplace bad cod. 
Check all safety and pressure I Replace worn or defective parts. 

Replace burnt heaters or reset. 
Inspect starter for other damage. 
If heatertrips again, checkthe 
supply voltage and starter 
holdina coil. 

switches for operation. lnspect 
contacts in control devices. 

Turn off the power, then If there is no needle movement, 

an ohmmeter (Rxl OOK). When 
meter is connected, the needle 
should jump forward and slowly 

Turn off power. Disconnect 
motor leads from control box. 
Measure the lead-to-lead 
resistances with the ohmmeter 
(Rxl). Measure lead-to-ground 
values with ohmmeter 
(Rx100K). Record measured 
values. 

(con't) 

If open motor winding or ground 
is found, remove pump and 
recheck values at the surface. 
Repair or replace motor or cable. 



Troubleshooting Chart (continued) 
FAULT 

e u m p  Runs But Does Not 
Deliver Water 

POSSIBLE CAUSES 
1. Groundwater level in well If not, lower pump if possible, or 

throttle discharge valve and 
install water level control. 
If not close to the pump curve, 
remove pump and inspect 
discharge section. Remove 
blockage, repair valve and valve 
seat if necessary. Check for othe 
damage. Rinse out pump and 
re-install. 

HOW TO CHECK 
Check well draw-down. Water 

is too low or well is collapsed. level should be at least 3 fl. abo' I oumo inletdurina ooeration. 
2. Integral pump checkvalve 

is blocked. 
Install pressuregauge, start 
pump, gradually close the 
discharge valve and read 
pressure at shut-off. After takin{ 
reading, open valve to its 
previous position. Convert PSI 
to feet 
(Forwater: PSI x 2.31 WPSI = 

ft.), and add this to the 
total vertical distance from the 
pressure gauge to the water lev1 
in thewell while the pump is 
running. Refer to thespecific 
pumpcurve forthe shut-off heac 
forthat pump model. If the 
measured head isclose to the 
curve, pump is probably OK. 
Same as 8.2 above. f not close to the pump curve, 

.emove pump and inspect. Clean 
;trainer, inspect integral check 
~alve for blockage, rinse out 
I U ~ D  and reinstall. 

3. Inlet strainer is clogged. 

1. Pump is damaged. Same as 8.2 above. f damaged, repair as necessary. 
3inse out oum~and  re-install. 

C. Pump Runs But at Reduced I. Wrong rotation 
(three-phase only). 

!. Draw-down is largerthan 
anticipated. 

5orrect wiring and change leads 
is reauired. 

Check for proper electrical 
connection in control panel. 
Check draw-down during pump 
operation. 

I Capacity 
.ewer pump if possible. If not, 
hrottle discharaevalve and 

). Discharge piping or valve 
leaking. 

I. Pump strainer or check 
valve are clogged. 

Examine system for leaks. Iepair leaks. 

Same as B.2 above. f not close to the pump curve, 
emove pump and inspect. Clean 
,trainer, inspect integral check 
,alve for blockage, rinse out 
lump and reinstall. 

i. Pump worn. Same as B.2above. i not close to pump curve, 
emove pump and inspect. 
le-adjust switch or replace if 
efective. 1 . Pressure switch is not 

properly adjusted or is 
defective. 

Check pressure setting on 
switch and operation. Check 
rloltage across closed 
:ontacts. 

D. Pump Cycles Too Much 

ianufacturer data.) Replace i f  
!. Level control is not 

properly set or is defective. 
3heck setting and operation. 

efective. 
lepair or replacedamaged I. Insufficient air charging or 

leaking tankor piping. 
'ump air into tankpr 
jiaphram chamber. 
>heck dia~hram for leak. Check 

omponent. I 
ank and d i~ ina for leaks with 
soap and&& solution. Check 
3ir to water volume. 
fxaminevalve and orifice for' 
lirt or corrosion. 
;heck tanksize. Tank 
rolume should be approximately 
I0 gallons for each gpm of 
)ump capacity. 

. plugged snifter va lveor  
bleed orifice. 

Clean and/or replace if defective. I 
. Tank is too small. If tank is toosmall, replace with 

proper size tank. 

(con't) 



Troubleshooting Chart (continued) 
FAULT 

' - Fuses Blow or Circuit 
Breakers Trip 

POSSIBLE CAUSES 
1. High or low voltage. 

2. Three-phase current 
unbalance. 

3. Control box wiring and 
components 
(single-phase only). 

4. Defective capacitor 
(single-phase only). 

5. Starting relay (Franklin 
single-phase motors only). 

HOW TO CHECK 

Checkthat control box parts 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Check for 
loose or broken wires or 

HOW TO CORRECT 
Checkvoltage at pump panel. 
If not within 2 10% check wire 
size and length of run to pump 
panel. 
Checkcurrent draw on each 
lead. Unbalance must be within 
2 5%. 

terminals. 

capacitor. Check using an 
ohmmeter (Rxl OOK). When 
the meter is connected, the 
needle should jump forward and 
slowlvdrift back. 

If wire size is correct, contact 
power company. If not, correct 
andlor replace as necessary. 

If current unbalance is not within * 5% contact power company. 

' Correct as required. 

If no meter movement, replace 
the capacitor. 

SECTION 9. 

Check resistance of relay coil 
with an ohmmeter (Rxl000K). 
Check contacts forwear. 

Technical Data 

Replace defective relay. 

m i m u m  Water Flow Requirements for 
Submersible Pump Motors 

MOTOR I CASINGORSLEEVE 1 MIN.FLOWPAST / 

1. A flow inducer or sleeve must be used if the water enters 
the well above the motor or if there is insufficient water 
flow past the motor. 

DIAMETER ] I.D. IN INCHES I THE MOTOR (GPM) 

2. The minimum recommended water velocity over 4"motors 
is 0.25 feet per second. 

4" 

3. The minimum recommended water velocity over 6, 8, and 
10" motors is 0.5 feet per second. 

4 I 1 3  

Table B 
Guide for Engine-Driven Generators in 
Submersible Pump Applications j 

NOTES: 1. Table is based on typical 80°C rise continuous duty 
generators with 35% maximum voltage dip during start-up of 
single-phase and three-phase motors. 

2. Contact the manufacturer of the generator to assure the unit 
has adequate capacity to run the submersible motor. - .... . .. . . , ,.,. . . 0 , . . a  .. ... , 



Table C 
Transformer Capacity Required for Three-Phase 
' ?tmersible Pump Motors 

W u  
i 

Pump motor KVA requirements only, and does not include allowances 
for other loads. 

Table D 
m b r n e r s i b l e  Pump Cable Selection , Chart (60 Hz) 

The following tables list the recommended copper cable 
sizes and various cable lengths for submersible pump 
motors. 
These tables comply with the 1978 edition of the National 
Electric Table 310-1 6, Column 2 for 75°C wire. The ampacity 
(current carrying properties of a conductor) have been 

divided by 1.25 per the N.E.C., Article 430-22, for motor 
branch circuits based on motor amps at rated horsepower. 
To assure adequate starting torque, the maximum cable 
lengths are calculated to maintain 95% of the service 
entrance voltage at the motor when the motor is running at 
maximum nameplate amps. Cable sizes larger than specified 
may always be used and will reduce power usage. 
The use of cables smaller than the recommended sizes will void 
the warranty. Smaller cable sizes will cause reduced starting 
torque and poor motor operation. 

SINGLE-PHASE MOTOR MAXIMUM CABLE LENGTH 
(Motor to service entrance) (2)  

MOTOR RATING 

~ U T I O N :  Use of wire size smaller than listed will void warranty. 
FOOTNOTES: 

1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of aluminum is considerably shorter thancopper wire of same size. 
2. The portion of the total cable which is between the service entrance and a 3 0  motor starter should not exceed 25% of the total maximum length to 

assure reliable starter operation. Single-phase control boxes may be connected at any point of the total cable length. 
3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes. (con?) 

COPPER WIRE SIZE 
VOLTS 

1 1 5  
HP 
'h 
'h 

14 
130 
1 0 0 .  

250 300 12 
210 
,160 

10 
340 
250 

0000 8 
, 5410 
3 9 0 ,  

6 , 

620 

4 1 2 1 0 1 00 
:840,._:43QO 1 1?69:1.,2910.1 

. 9601 1460~1'.2160.j 

000 



THREE-PHASE MOTOR MAXIMUM CABLE LENGTH 
(Motor to service entrance) (2) 

.- 

1 

CAUTION: Use of wire size smaller than listed will void warranty. 
-0TNOTES: 

-1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of aluminum is considerably shorter than copper wire of same size. 
2. The portion of the total cable which is between the service entrance and a 3 0  motor starter should not exceed 25% of the total maximum length to 

assure reliable starter operation. Single-phase control boxes may be connected at any point of the total cable length. 
3. Cables #I  4 to #OD00 are AWG sizes, and 250 to 300 are MCM sizes. 



Table E 

w 
Electrical Data 

Submersible Pump Motors - 60Hz 
1 GRUNDFOS MOTORS 

96405805 
9640581 4 
9640581 9 

96405781 
96405794 

VOLT S.F. HP 

7112 

6-Inch, 
7112 

Ph 

3 

Three 
3 

4-Inch, 
113. 
112. 
314. 

1 
1112 

4-Inch, 
113. 
112. 
314. 
1 

1 112 
4-Inch, 
1 112 

2 

- 

230 
460 
575 

Phase, 
230 
460 

Grundfos 
Product No. 

Circ. Brkr 
or Fuses 

Std. Delay 
2-Wire 
1.75 
1.60 
1.50 
1.40 
1.30 

3-Wire 
1.75 
1.60 
1.50 
1.40 
1.30 

3 Wire 
1.30 
1.30 
1.30 

1.25 
1.25 
1.25, 

1.15 
1.15 
1.15 

3 Wire 
1.15 
1.15 

Single Phase, 

7930551 1 
7935551 1 
7939551 1 

7830551 1 
7835551 1 

1 
1 
1 
1 
1 

Motors (control 
15 5 
15 7 
20 9 
25 12 
35 15 

Motors 
15 5 
15 7 
20 9 
25 12 
30 15 

Motors 
15 8 
10 4 
10 4 

20 10 
10 5 
10 4 

1000 
1000 
1000 

1000 
1000 

60 30 
35 15 
30 15 

Motors 
60 35 
30 15 

Nameplate 
No. 

230 
230 
230 
230 
230 

Max. 
Thrust 
(Ibs) 

AMPERAGE 
Start Max. 

130 25.0 
67 13.2 
6 7 10.6 

FULL LOAD 
Eff. Pwr 
(%) Fact. 

box not required) 
25.7 4.6 
34.5 6.0 
40.5 8.4 
48.4 9.8 
62 13.1 

14 4.6 
21.5 6.0 
31.4 8.4 
37 9.8 

45.9 11.6 

40.3 7.3 
20.1 3.7 
16.1 2.9 

48 8.7 
24 4.4 

19.2 3.5 

Single Phase, 

81 82 
81 82 
81 82 

79952 1 0 1 
79952 1 02 
79952 103 
79952 104 
79952 105 

794531 01 
794531 02 
794531 03 
79453104 
79453105 

79302005 
79362005 
79392005 

79302006 
79362006 
79392006 

1 
1 

791595016 
791 595026 
791 595036 
791 595046 
791 595056 

791545016 
791 545026 
791 545036 
791 545046 
791 545056 

791 530056 
791 536056 
791 539056 

791 530066 
79 1536066 
791 539066 

59 77 
62 76 
62 75 
63 82 
64 85 

59 77 
62 76 
62 75 
63 82 
69 89 

75 72 
75 72 
75 72 

76 75 
76 75 
76 75 

230 
230 

119 26.4 
59 13.2 

750 
750 
750 
750 
750 

750 
750 
750 
750 
750 

750 
750 
750 

750 
750 
750 

80.5 76 
80.5 76 

1 
1 
1 

230- 
230 
230 

Three Phase, 
3 230 

460 
575 

3 230 
460 
575 



HlTACHl MOTORS 
'Cr 

6 lnch (Three Wire) Motors 

60 3 

Franklin Motors 

10 lnch Motors 

(refer to the Franklin Submersible Motors Application Maintenance Manual) 

i 
8 lnch Motors 

460 1.15 

5 K33 

6 K27 

200 

250 

225 

10,000 

10,000 

800 

900 

233.0 1260 270 

294.0 1500 344 

82.36H064 

82.36H066 

350 

450 

87.2 92.2 

86.5 92.1 

0.09 

0.08 

3 

3 

100 

F 

E 

460 

460 

80.8 465 92.8 

1.15 

1.15 

82.4 84.4 0.39 G 3.5 K86 5000 82.3230H . .. 



Table F 
Example: Correcting for Three-Phase 

3wer Unbalance * 
\ Example: Check for current unbalance for a 230 volt, 3 phase, 

60 Hz submersible pump motor, 18.6 full load amps. 
Solution: Steps 1 to 3 measure and record amps on each 
motor drop lead for Hookups 1, 2 and 3. 

I Step 1 (Hookup 1) Step2 (Hookup 2) Step 3 (Hookup 3) 

(TI) DL, = 25.5 amps D b  = 25 amps DL, = 25.0 amps 
(T2) DL, = 23.0 wnps DL, = 24 amps 0 5  = 24.5 amps 

(Td 05'26.5 amps DL2=26amps DL, =25.5 amps 

Step 4 Total= 75 amps Total= 75 amps Total = 75 amps 

Step 5 Averagecurrent = Totalcurrent = 75 = 25 amps 
, - 

3 readings 3 

Step 6 
Greatest hnp difference (Hookup 1) =25-23= 2 
from the average: (Hookup 2) =26-25= 1 

(Hookup 3) =25.5-25 = .5 

Step 7 %Unbalance (HOOKUP 1) = 2/25 X 100 = 8 
(HOOKUP 2) = 1 I25 X 1 00 = 4 
(HOOKUP 3) = .Sf25 X 100 = 2 

As can be seen, Hookup 3 should be used since it shows 
the least amount of current unbalance. Therefore, the motor 

* rill operate at maximum efficiency and reliability. 

By comparing the current values recorded on each leg, you 
will note the highest value was always on the same leg, L,. 
This indicates the unbalance is in the power source. If the 
high current values were on a different leg each time the 
leads were changed, the unbalance would be caused by the 
motor or a poor connection. 
If the current is greater than 5%, contact your power company 
for help. 

' For a detailed explanation of three-phase balance 
procedures, see Three-Phase Motor, section 2, page 6. 

I l l  I l l  

u 
HOOKUP 1 

1 DISCONNECT 

MANUAL RESET 
THERMAL OVER. 

EXTRA OUICK 
TRIP HEATERS 

C---- MOTOR DRDP 

UOOKUP 7 HOOKUP 3 

Table G 
Total Resistance of Drop Cable 
(OHMS) 
Thevalues shown in this table are for copper 
conductors. Values are for the total 
resistance of drop cable from the control box 
to the motor and back. 

To determine the resistance: 

1. Disconnect the drop cable leads from the 
control box or panel. 

2. Record the size and length of drop cable. 
3. Determine the cable resistancefrom the 

table. 
4. Add drop cable resistance to motor 

resistance. Motor resistances can be 
found in the Electrical Data Chart, 
Table E. 

5. Measure the resistance between each 
drop cable lead using an ohmmeter. 
Meter should be set on Rxl  and zero- 
balanced for this measurement. DROP CABLE OHMS 

w. The measured values should be 
approximately equal to the calculated 
values. 



Limited Warranty 

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

To obtain service under this warrantv, the defective Droduct must be returned to the distributor or dealer of GRUNDFOS Droducts 
from which it was purchased together with proof of 'purchase and installation date, failure date, and supporting installati'on data. 
Unless otherwise provided, the distributor or dealer will contact GRUNDFOS or an authorized service station for instructions. Any 
defective product to be returned to GRUNDFOS or a service station must be sent freight prepaid; documentation supporting the 
warranty claim and/or a Retum Material Authorization must be included if so instructed. 
GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING 
FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES 
DESCRIBED OR REFERRED TO ABOVE. 
Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some jurisdictions do not allow 
limitations on how long implied warranties may last. Therefore, the above limitations or exclusions may not apply to you. This warranty 
gives you specific legal rights and you may also have other rights which vary from jurisdiction to jurisdiction. 

,q/ 
GRUNDFOS" 

Leaders in Pump Technology 
Grundfos Pumps Corporation - 3131 N. Busmess Park Avenue. Fresno, CA 93727 

Customer Service Centers: Allentown, PA - Fresno, CA 
Phone: (800) 333-1366 . Fax: (800) 3337363 

Canada: Oakville, Ontario - Mexico: Apodaca, N.L. 
,,7-:. a,.- L-:.- - 4  --..-A,..- -A- 

L-SP-TL-031 Rev 2/98 
PRINTFn IN I !<A 
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FLOW RANGE: 30 -220 GPM 
-. -.. - 

OUTLET SIZE: 3" NPT NOMINAL DIA. 6" 

CAPACITY (GPM) %:N-g ( f @ - / # )  
=ICATIONS SUBJECT TO CHANGE WITI.IOUT NOTICE. Pcrlor~nnnce co~~lotrns lo I 5 3  2540 Annc* R 
'OR STANDARD. 2-10  HPl3450 RPM f bH ! & @ 5  ,nl,,, ;ubo,er<>enc<- 
O R  STANDARD. 7.5-60 tip13450 R P M  
OR STANDARD. 75 HP13525 R O M  



1 5 0 5 7 0 0 - 1  7 

NO'1'ES: Ail modals suitable for use in 6" wells, unless otherwise noted. 
WeiQn!s Include purnp cnd with rnolor in Ibe. 

Gu~lt into sleeve 3" NPT alscharge, 8" mln. well dia 

Fig. A 

> E  

Fig. B 
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Installation and O~eration Instructions 

GRUNDFOS STAINLESS STEEL 

Your Grundfos Submersible Pump is of the utmost To ensure the proper installation of the pump, careful1 
quality. Combined with proper installation, your readthe complete manual before attempting to install 
Grundfos pump will give you many years of reliable the pump. 
service. 

SECTION 1. 
Shipment Inspection 

Examine the components carefully to make sure no damage has The motor is equipped with an electrical cable. Under no 
occurred to the pump-end, motor, cable or control box during circumstance should the cable be used to support the weight of 
shipment. the pump. 

This Grundfos Submersible Pump should remain in its You will find a loose data plate wired to the pump. It should 
shipping carton until it is ready to be installed. The carton is be securely mounted at the well or attached to the control box. 
specially designed to protect it from damage. During 
unpacking and prior to installation, make sure that the pump 
is not dropped or mishandled. 

SECTION 2. 
Pre-Installation Checklist 

Before beginning Installation, the following checks should be 
made. They are all crltical for the proper installation of this 
submersible pump. 

rn A. CONDITION OF THE WELL 
If the pump is to be installed in a new well, the well should 
be fully developed and bailed or blown free of cuttings and 
sand. The stainless steel construction of the Grundfos 
submersible make it resistant to abrasion; however, no 
pump, made of any material, can forever withstand the 
destructive wearthat occurs when constantly pumping sandy 
water. 

If this pump is used to replace an oil-filled submersible or 
oil-lubricated line-shaft turbine in an existing well, the well 
must be blown or bailed clear of 011. 

Determine the maximum depth of the well, and the draw- 
down level at the pump's maximum capacity. Pump selection 
and setting depth should be based on this data. 

The inside diameter of the well casino should be checked to - - -  ~ 

ensure that it is not smaller than t h i  size of the pump and 
motor. 

0. CONDITION OF THE WATER 
Submersible pumps are designed for pumping clear and cold 
water that is free of air and gases. Decreased pump 
performance and life expectancy can occur if the water is 
not cold and clear or contains air and gases. 

Maximum water temperature should not exceed 102°F. Special 
consideration must be given to the pump and motor if it is 
to be used to pump water above 102°F. 

The Grundfos stainless steel submersible is highly resistant 
to the normal corrosive environment found in some water 
wells. If water well tests determine the water has an excessive 
or unusual corrosive quality, or exceeds 102"F, contact your 
Grundfos representative for information concerning specially 
designed pumps for these applications. 

rn C. INSTALLATION DEPTH 
Acheckshould be made to ensure that the installation depth 
of the pump will always be at least three feet below the 
maximum draw-down level of the well. For flow rates 
exceeding IOOgpm, the NPSH may have to be considered. 
Refer to NPSH curves in the technical brochure. 

The bottom of the motor should never be installed lower than 
the top of the well screen or within five feet of the well bottom. 

If the pump is to be installed in a lake, pond, tank or large 
diameter well, the water velocity passing over the motor must 
be sufficient to ensure proper motor cooling. The minimum 
recommended water flow rates which ensure proper cooling 
are listed in Table A. 

D. ELECTRICAL SUPPLY 
The motor voltage, phase and frequency indicated on the 
motor nameplate should be checked against the actual 
electrical suoolv. 



Wire Cable Type 
The wire cable used between the pump and control box or The conductor insulation should be type RW, RUW, W, 
panel should be approved for submersible pump TWU or equivalent and must be suitable for use with 
applications. The conductor may be solid or stranded. The submersible pumps. An equivalent Canadian Standards 
cable may consist of individually insulated conductors twisted Association certified wire may also be used. See Table D 
together, insulated conductors molded side by side in one for recommended sizes of cable lengths. 
flat cable or insulated conductors with a round overall jacket. 

SECTION 4. 
Splicing the 

A good cable splice is critical to proper operation of the 
submersible pump and must be done with extreme care. 

If the splice is carefully made, it will work as well as any 
other portion of the cable, and will be completely watertight. 

Grundfos recommends using a heat shrink splice kit. The 
splice should be made in accordance with the kit 
manufacture's instructions. Typically a heat shrink splice can 
be made as follows: 

1. Examine the motor cable and the drop cable carefully for 
iage. 

%ut the motor leads off in a staggered manner. Cut the 
ends of the drop cable so that the ends match up with the 
motor leads (See Figure 4-A). On single-phase motors, be 
sure to match the colors. 

3. Strip back and trim off l/2 inch of insulation from each 
lead, making sure to scrape the wire bare to obtain a good 

Motor Cable 
connection. Be careful not to damage the copper conductor 
when stripping off the insulation. 

4. Slide the heat shrink tubing on to each lead. Insert a 
properly sized "Sta-kon" type connector on each lead, 
making sure that lead colorsare matched. Using a "Sta-kon" 
crimping pliers, indent the lugs (Figure 4-B). Be sure to 
squeeze hard on the pliers, particularly when using large 
cable. 

5. Center the heat shrink tubing overthe connector. Using 
a propane torch, lighter, or electric heat gun, uniformly heat 
the tubing starting first in the center working toward the ends 
(Figure 4-C). 

6. Continue to apply the heat to the tubing using care not 
to let the flame directly contact the tubing. When the tubing 
shrinks and the sealant flows from the ends of the tubing, 
the splice is complete (Figure 4-D). 

FIG. 4-D 



SECTION 3. 
Installation 

The riser pipe or hose should be properly sized and selected 
based on estimated flow rates and friction-loss factors. 

A back-up wrench should be used when the riser pipe is 
attached to the pump. The pump should be gripped only by 
the flats on the top of the discharge chamber. The body of 
the pump, cable guard or motor should not be gripped under any 
circumstance. 

If Steel Riser Pipe is Used: 
We recommend that steel riser pipes always be used with 
the larger submersibles. An approved pipe thread compound 
should be used on all joints. Make sure the joints are 
adequately tightened in order to resist the tendency of the 
motor to loosen the joints when stopping and starting. 

When tightened, the first section of the riser pipe must not come 
in contact with the checkvalve retainer in the discharge chamber 
of the pump. 
After the first section of the riser pipe has been attached to 
the pump, the lifting cable or elevator should be clamped to 
the pipe. Do not clamp the pump. When raising the pump and 
riser section, be careful not to place bending stress on the 
pump by picking it up by the pump-end only. 

Make sure that the electrical cables are not cut or damaged in 

w any way when the pump is being lowered in the well. 

The drop cable should be secured to the riser pipe at frequent 
i intervals to prevent sagging, looping or possible cable 

damage. Nylon cable clips or waterproof tape may be used. 
The cable splice should be protected by securing it with clips 
or tape just above and below the splice. 

If Plastic or Flexible Riser Pipe is Used: 
It is recommended that plastic type riser pipe be used only 
with the smaller domestic submersibles. The pipe 
manufacturer or representative should be contacted to insure 
the pipe type and physical characteristics are suitable for 
this use. Use the correct joint compound recommended by 
the pipe manufacturer. In addition to making sure that joints 
are securely fastened, the use of a torque arrester is 
recommended when using plastic pipe. 

Do not connect the first plastic or flexible riser section directly 
to the pump. Always attach a melallic nipple or adapter into the 
discharge chamber of the pump. When tightened, the threaded 
end of the nipple or adapter must not come in contact with the 
check valve retainer in the discharge chamber of the pump. 

The drop cable should be secured to the riser pipe at frequent 
intervals to prevent sagging, looping and possible cable 

damage. Nylon cable clips or waterproof tape may be used. 
The cable splice should be protected by securing it with clips 
or tape just above each joint. 

IMPORTANT- Plastic and flexible pipe tend to stretch under load. 
This stretching must be taken into account when securing the 
cable to the riser pipe. Leave 3 to 4 inches of slack between 
clips or taped points to allow for this stretching. This tendency 
for plastic and flexible pipe to stretch wi l l  also affect the 
calculation of the pump setting depth. As a general rule, you 
can estimate that plastic pipe will stretch to approximately Z0I0 
of its length. For example, if you Installed 200 feet of plastic 
riser pipe, the pump may actually be down 204 feet. If the depth 
setting is critical, check with the manufacturer of the pipe to 
determine how to compensate for pipe stretch. 

When plastic riser pipe is used, it is recommended that a 
safety cable be attached to the pump to lower and raise it. 
The discharge piece of a Grundfos 4 inch submersible is 
designed to accommodate this cable (Figure 5-A). 

FIG. 5-A . 1 
Check valves: 
A check valve should always be installed at the surface of 
the well. In addition, for installations deeper than 200 feet, 
check valves should be installed at no more than 200 foot 
intervals. 

Protect the well from contamination: 
To protect against surface water entering the well and 
contaminating the water source, the well should be finished 
off above grade, and alocallyapproved wellseal or pitless 
adapter unit utilized. 



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

All electrical work should be performed by a qualified electrician 
in accordance with the latest edition of the National Electrical 
Code, local codes and regulations. 

Verification of the electrical supply should be made to ensure 
the voltage, phase and frequency match that of the motor. 
Motor voltage, phase, frequency and full-load current 
information can be found on the nameplate attached to the 
motor. Motor electrical data can be found in Table E. 
If voltage variations are larger than -t 10%, do not operate the 
pump. 
Direct on-line starting is used due to the extremely fast run-up 
time of the motor (0.1 second maximum), and the low 
moment of inertia of the pump and motor. Direct on-line 
starting current (locked rotor amp) is between 4 and 6.5 
times the full-load current. If direct on-line starting is not 

xeptable and reduced starting current is required, an 
-to-transformer or resistant starters should be used for 5 

to 30 HP motors (depending on cable length). For motors 
over 30 HP, use auto-transformer starters. 

Engine-Driven Generators 
If the submersible pump is going to be operated using an 
engine driven generator, we suggest the manufacturerof the 
generator be contacted to ensure the proper generator is 
selected and used. See Table B for generator sizing guide. 

Control 
Box 

Single-Phase Wiring Diagram 
for GRUNDFOS Control Boxes 

If power is going to be supplied through transformers, 
Table C outlines the minimum KVA rating and capacity 
required for satisfactory pump operation. 

Control Box/Panel Wiring 
I .  Single-Phase Motors: 
Single-phase motors must be connected as indicated in the 
motor control box. A typical single-phase wiring diagram 
using a Grundfos control box is shown (Figure 6-A). 

2. Three-Phase Motors: 
Three-phase motors must be used with the proper size and 
type of motor starter to ensure the motor is protected against 
damage from low voltage, phase failure, current unbalance 
and overload current. A properly sized starter with ambient- 
compensated extra quick-trip overloads must be used to give 
the best possible motor winding protection. Each of the three 
motor legs must be protected with overloads. The thermal 
overloads must trip in less than 10 seconds at locked rotor 
(starting) current. For starter and overload protection guide, I 

see Table H. A three-phase motor wiring diagram is illustrated 
below (See Figure 6-B). 

Use dotted line for 
1 15V operation 

Pumps should NEVER be started to check rotation unless the 
pump Is totally submetged. Severe damage may be caused to 
the pump and-motor if they are run dry. 

Figure 6-A 
- - - -  

T h r e e - P h a s e  Wiring Diagram 
for  G R U N D F O S  and FRANKLIN Motors 

1 Power  upp ply 

,itch Disconnect 



High Voltage Surge Arresters 
A highvoltage surge arrester should be used to protectthe 
motor against lightning and switching surges. Lightning 
voltage surges in power lines are caused when lightning 
strikes somewhere in the area. Switching surges are caused 
by the opening and closing of switches on the main high- 
voltage distribution power lines. 
The correct voltage-rated surge arrester should be installed 
on the supply (line) side of the control box (Figure 6-C and 
6-D). The arrester must be grounded in accordance with the 
National Electrical Code and local codes and regulations. 

Single Phase 
Power Supply 

N Ground 

0 0 
- - 

ln n l  
Lightning ( Arrester 1 

Single Phase Hookup 

True 
Grounding 
Point 

Figure 6-C 

( Three-phase power supply 1 

GROUND M 
LIGHTNING 
ARRESTER 

' Pump 
Panel 

Install 
Lightning 
Protectors 
Before 
Fuses or 
Circuit c Breaker 

I I True 
- !  = 

To SP Motor Ground 

Three-phase hookup Point 

Figure 6-D 

w 

( The warranty on all three-phase submersible motors i s  VOID if: 

1. The motor is operated with single-phase power through a 
phase converter. 

2. Three-leg ambient compensated extra quick-trip overload 
protectors are not used. 

3. Three-phase current unbalance is not checked and recorded 
(See START-UP Section 7 for instructlons.) 

4. High voltage surge arresters are not installed. 

Control BoxIPanel Grounding 
The control box or panel shall be permanently grounded i 
accordance with the National Electrical Code and local code: 
or regulations. The ground wire should be a bare copper 
conductor at least the same size as the drop cable wire size. 
The ground wire should be run as short a distance as 
possible and be securely fastened to a true grounding point. 

True grounding points are considered to be: a grounding rod 
driven into the water strata, steel well casing submerged into 
the water lower than the pump setting level, and steel 
discharge pipes without insulating couplings. If plastic 
discharge pipe and well casing are used or if a grounding 
wire is required by local codes, a properly sized bare copper 
wire should be connected to a stud on the motor and run to 
the control panel. Do not ground to a gas supply line. Conneci 
the grounding wire to the ground point first and then to thc 
terminal in the control box or panel. 

Wiring Checks and Installation 
Before making the final surface wiring connection of the drop 
cable to the control box or panel, it is a good practice to 
check the insulation resistance to ensure that the cable and 
splice are good. Measurements for a new installation musl 
be at least 2,000,000 ohm. Do not start the pump if the 
measurement is less than this. 

If it is higher than 2,000,000ohm, the drop cable should then 
be run through the well seal by means of a conduit connector 
in such a way as to eliminate any possibility of foreign matter 
entering the well casing. Conduit should always be used 
from the pump to thecontrol boxor panel to protect the drop 
cable (See Figure 6-E). Finish wiring and verify that all 
electrical connections are made in accordance with the 
wiring diagram. Check to ensure the control box or panel 
and high voltage surge arrester have been grounded. 

Box 

EIeClrcaI 
supply 
C 

Prerrute 
Tank 

Control 
Box 

Figure 6-E 

1 .. 



Start-up 
After the pump has been set into the well and the wiring 
connections have been made, the following procedures should For single-phase units proceed directly to "Developing 
be performed: the Well". 

A. Attach a temporary horizontal length of pipe with installed D. Under no circumstances should the pump be operated 
gate valve to the riser pipe. for any prolonged period of time with the discharge valve 

closed. This can result in motor and pump damage due 
0. Adjust the gate valve one-third of the way open. to overheating. A properly sized relief valve should be 
C. On three-phase units, check direction of rotation and installed at th'k well head-to prevent the pump from 

current unbalance according to the instructions below. running against a closed valve. 

Three-Phase Motors 
1. Check the direction of rotation 
Three-phase motors can run in either direction depending 
on how they are connected to the power supply. When the 
three cable leads are first connected to the power supply, 
there is a 50% chance that the motor will run in the proper 
direction. To make sure the motor is  running in the proper 
direction, carefully follow the procedures below: 

'. Start the pump and check the water quantity and 
cy pressure developed. 

0. Stop the pump and interchange any two leads. 
C. Start the pump and again check the water quantity and 

pressure. 
D. Compare the results observed. The wire connection 

which gave the highest pressure and largest water 
quantity is the correct connection. 

2. Check for current unbalance 
Current unbalance causes the motor to have reduced starting 
torque, overload tripping, excessive vibration and poor 
performance which can result in early motor failure. It is very 
important that current unbalance be checked in all three- 
phase systems. Current unbalance between the legs should not 
exceed 5% under normal operating conditions. 
The supply power service should be verfied to see if it is a 
two or three transformer system. If two transformers are 
present, the system is an "open" delta or wye. If three 
transformers are present, the system is true three-phase. 
Make sure the transformer ratings in kilovolt amps (KVA) is  
sufficient for the motor load. See Table C. 
The percentage of current unbalance can be calculated by 
using the following formulas and procedures: 

Total of current values measured 
on each leg 

Average current = 
3 

Greatest amp difference from 
the average 

% Current unbalance = 
average current X I  00 

To determine the percentage of current unbalance: 

0. Shift or roll the motor leads from left to right so the drop 
cable lead that was on terminal 1 is now on 2, lead 
on 2 is now on 3, and lead on 3 is now on 1 (hookup 2). 
Rolling the motor leads in this manner will not 
reverse the motor rotation. Start the pump, measure 
and record current reading on each leg. Disconnect 
power. 

C. Again shift drop cable leads from left to right so the 
lead on terminal 1 goes to 2,2 to 3 and 3 to 1 
(hookup 3). Start pump, measure and record current 
reading on each leg. Disconnect power. 

D. Add the values for each hookup. 
E. Divide the total by 3 to obtain the average. 
F. Compare each single leg reading from the average 

to obtain the greatest amp difference from the 
average. 

G. Divide this difference by the average to obtain the 
precentage of unbalance 

UseJhe wiring hookup which provides the lowest percentage 
of unbalance. (See Table F for a specific example of 
correcting for three-phase power unbalance.) 

Developing the Well 
After proper rotation and current unbalance have been 
checked, start the pump and let it operate until the water 
runs clear of sand, silt and other impurities. 
Slowly open the valve in small increments as the water clears 
until the desired flow rate is reached. Do not operate the 
pump beyond its maximum flow rating. The pump should not 
be stopped until the water runs clear. 
If the water is clean and clear when the pump is first started, 
the valve should still be slowly opened until the desired flow 
rate is reached. As the valve is being opened, the drawdown 
should be checked to ensure the pump is always submerged. 
The dynamic water level should always be more than 3 feet 
above the inlet strainer of the pump. 
Disconnect the temporary piping arrangements and complete 
the final piping connections. 
Under no circumstances should the pump be operated for any 
prolonged period of time with the discharge valve closed. This 
can result in motor and pump damage due to overheating. A 
properly sized relief valve should be installed at the well head 
to prevent the pump from running against a closed valve. 
Start the pump and test the system. Check and record the 



Operation 

Troubleshooting 
The majority of problems that develop with submersible before pulling the pump from the well. 
pumps are electrical, and most of these problems can be Usually only ~0 instruments are needed - a combination 
corrected without pulling the pump from the well. The voltrneter/ammeter, and an ohmmeter. These are relatively 
following chart covers most of the submersible service work. inexpensive and can be obtained from most water systems 
As with any troubleshooting procedure, start with the simplest suppliers. 
solution first; always make all the above-ground checks 

. ,  - . . . , . .  , . , .. . . .  

~NHU~WORKING WIMELECTRICAL CIRCUITS, USE C A U T ~ ~ N  '16 AVOID ELECTRICAL SHOCK. It is recommended that rubber gloves 
'.aiid boots be wou~  and that care is,taken to havemetal control 8oxeS.and motors grounded &I power supply ground or steel drop 
pi.pe'ai casing:egending ,into. the-well. ,WARNING:. Submer$ible- motors are intended for. operation in a well. When not operated 
.in.a~web, failure . .  !o . . connect , . , I  .. motbr,fJameto, ptlwer supply'grMnd.may nsliit in serious electrical shock. 

. . . - ,  . - . .. . . . . , 

Preliminary Tests 
SUPPLY How to Measure What it Means 
VOLTAGE By means of a voltmeter, which has been set When the motor is under load, the voltage 

to the proper scale, measure the voltage at the should be within + 10% of the nameplate 
control box or starter. voltage. Larger voltage variation may cause 

On single-phase units, measure between line winding damage. 
and neutral. Laraevariations in the voltaqe indicate a ~ o o r  
On three-phase units measure between the ele&ical supply and the pimp should not be 
legs (phases.) operated until these variations have been 

corrected. 
If the voltage constantly remains high or low, 
the motor should be changed to the correct 
supply voltage. 

CURRENT How to Measure 
MEASUREMENT By use of an ammeter, set on the proper scale, 

measure the current on each power lead at the 
control box or starter. See Electrical Data, 
Table E, for motor amp draw information. 
Current should be measured when the pump 
is operating at a constant discharge pressure 
with the motor fully loaded. 

What it Means 
If the amp draw exceeds the listed service 
factor amps (SFA) or if the current unbalance 
is greater than 5% between each leg on three- 
phase units, check for the following: 
1. Burnt contacts on motor starter. 
2. Looseterminals in starteror control box or 

possible cable defect. Check winding and 
insulation resistances 

3. Supply voltage too high or low. 
4. Motor windings are shorted. 
5. Pump is damaged, causing a motor 

overload. 

WINDING How to Measure What it Means 
RESISTANCE Turn off power and disconnect the drop cable If all the ohm valuesare normal, and the cable 

leads in the control box or starter. Using an colors correct, the windings are not damaged. 
ohmmeter, set the scale selectors to Rxl for any one ohm value is less than normal, the 
values under 10 ohms and and RxlO for values motor may be shorted. 
over 10 ohms. 

If any one ohm value is greater than norrnal, 
Zero-adjust the meter and measure the there is a poor cable connection or joint. The 
resistance between leads. Record the values. windings or cable may also be open. 
Motor resistance values can be found in If some of the ohm values are greater than Electrical Data, Table E. Cable resistance 
values are in Table G. 

norrnal and some less, the drop cable leads 
are mixed. To verify lead colors, see resistance 
values in Electrical Data, Table E. 



'NSULATION How to Measure What it Means 
WESISTANCE Turn off power and disconnect the drop cable For ohm values, refer to table below. Motors 

leads In the control box or starter. Using an of all HP, voltage, phase and cycle duties have 
ohm or mega ohmmeter, set the scale selector the same value of insulation resistance. 
to Rx100K and zero-adjust the meter. 

Measure the resistance between the lead and 
ground (discharge pipe or well casing, if steel). 

OHM VALUE 

2,000,000 (or more) 
1,000P00 (or more) 

~p - 

FAULT 
A. Pump Does Not Run 

500,000 - 1,000,000 
'20,o~ . -500,090 . 

. . .  . . . .  . . . . .  

10,000 - 20,0'00 

less than 10,000 . : 
. . . . . . . . .  

. . 
. . 

Troubleshooting Chart 

MEGAOHM VALUE 

2.0 
1 .D 

POSSIBLE CAUSES 

CONDITION OF MOTOR AND LEADS 
Motor not yet installed: 

New Motor. 
Used motorwhichcan be reinstalled in the well. 

0.5 - 1 .O 
0.02 - 6.6 . :  . 

0.01 - 0.02 

0 - 0.01 , 

. . 
. . 

. (  

- - - - - - - 

1. No power at pump panel. 

Motor in well (Ohm readingsare for drop cable plus motor): 
A motor in reasonably goodcondition. 

. A  &-,t&.&icj,.&y hay&&., &*gg$d &~li&jht"j"~ o f a h  dam&G& :: .: .;: :, : '  
......... . . . .  . . . . .  ;? .:. 

leads. Donotpull~~~~mpfor~~greason.-~~i;r~,., . . . . .  :!;:.;,: '.. , '.:,.: .. . :I c.; . - . ' . . . . . . . .  
A &or dhich definitely has been damaged orwith damaged cable. The 
pump should be pulled and repairs made to the cable orthe motor 
replaced. The motor will still operate, but probably not for long. 

. ~ m & ~ ~ $ j c h  h$&f@l&ddotw~ cq~plet '~~l j i :de~i i~~ed~bie~in$cl ia~~~.  : ."' 
~ h ~ p u m ~ m , u s t b e ~ l i ~ a r i d . ~ ~ , ~ e ~ e p a i r e d p i ~ ; e m o t ~ t i e p l a . ~ d , ' , ~ , ~ ~ ~  'r:. 

. . .  , . 
. . . . . .  ihe mo@r will not ruii.inthis &?dition.. : .I - - . I: ':. ', : .. , :. '. _ 

. . . . . . . . . . . . . . . . . .  : ......... . . . . . .  . . 

2. Fuses are blown or circuit 
breakers are tripped. 

3. Motor starter overloads am 
burnt or have tripped out 
(three-phase only). 

4. Starter does not energize 
(three-phase only). 

5. Defective controls. 

6. Motor and/or cable 
are defective. 

T .  Defectivecapacitor 
(single-phase only). 

HOW TO CHECK 
Check for voltage at panel. 

Remove fuses and check for 
continuitywith ohmmeter. 

Check forvoltage on line and 
load side of starter. 

Energize control circuit and 
check for voltage at the 
holdina coil. 
Checkall safety and pressure 
switches for operation. lnspect 
contacts in control devices. 
Turn off power. Disconnect 
motor leads from control box. 
Measure the lead-to-lead 
resistances with the ohmmeter 
(Rxl ). Measure lead-to-ground 
values withohmmeter 
(Rx100K). Record measured 
values. 
Turn off the power, then 
discharge capacitor. Check with 
an ohmmeter (Rx100K). When 
meter is connected, the needle 
should jump forward and slowly 
drift back. 

HOW TO CORRECT 

Replace blown fuses or reset 
circuit breaker. If new fuses blow 
or circuit breaker trips, the 
electrical installation and motor 
must be checked. 
Replace burnt heaters or reset. 
lnspect starter for other damage. 
If heater trips again, check the 
supply voltage and starter 
holding coil.- 
If novoltage, checkcontrol 
circuit. If voltage, check holding 
coil forshorts. Replace bad coil. 
Replace worn or defective parts. 

If open motor winding or ground 
is found, remove pump and 
recheck values at the surface. 
Repair or replace motor or cable. 

-- 

If there is no needle movement, 
replace the capacitor. 

(con't) 



Troubleshooting Chart (continued) 
POSSIBLE CAUSES HOWTO CHECK 

Check well draw-down. Water 
HOWTO CORRECT 

If not, lower pump if possi ble, or 
throttle discharge valve and 

FAULT 
?f. Pump Runs But Does Not 

Deliver Water 
I .  Groundwater level in well 

is too low or well is collapsec level should be at least 3 ft. abov 
pump inlet during operation. 
Install pressure gauge, start 
pump, gradually close the 
discharge valve and read 
pressure at shut-off. Aftertaking 
reading, open valve to its 
previous position. Convert PSI 
to feet 
(For water: PSI x 2.31 WPSI = 

ft.), and add this to the 
total vertical distance from the 
pressure gauge to the water levs 
in thewell while the pump is 
running. Refer to the specific 
pump curve for the shut-off head 
for that pump model. If the 
measured head is close to the 

install water level control. 
If not close to the pump curve, 
remove pump and inspect 
discharge section. Remove 
blockage, repair valve and valve 
seat if necessary. Checkfor othe 
damage. Rinse out pump and 
re-install. 

2. Integral pump check valve 
is blocked. 

curve, pump is probably OK. 
Same as 8.2 above. 3. Inlet strainer is clogged. If not close tothe pump curve, 

remove pump and inspect. Clea' 
strainer, inspect integral check 
qalvefor blockage, rinse out 
Dump and reinstall. 
f damaged, repair as necessary 
qinseout pump and re-install. 
2orrect wiring and change leads 
3s reauired. 

4. Pump isdamaged. Same as 8.2 above. 

1. Wrong rotation 
(three-phase only). 

2. Draw-down is larger than 
anticipated. 

Check for proper electrical 
connectionin control panel. 
Check draw-down during pump 
 pera at ion. 

-ewer pump if possible. If not, 
hrottle discharge valve and 
nstall water level control. 

3. Discharge piping or valve 
leaking. 

4. Pump straineror check 
valve are clogged. 

Examine system for leaks. 3epair leaks. 

Same as 8.2 above. f not close to the pump curve, 
.emove pump and inspect. Clear 
drainer, inspect integral check 
ralve for blockage, rinse out 
)umD and reinstall. 

5. Pump worn. Same as 8.2 above. f not close to pumpcurve, 
emove pump and inspect. 
3e-adjust switch or replace if 
jefective. 

3. Pump CyclesToo Much 1. Pressure switch is not 
properly adjusted or is 
defective. 

:heck pressure setting on 
switch and operation. Check 
loltage across closed 
:ontacts. 
;heck setting and operation. 2. Level control is not 

properly set or is defective. 

- 

3e-adjust setting (refer to 
nanufacturer data.) Replace if 
lefective. 

3. Insufficient air charging or 
leaking tank or piping. 

'ump air into tankpr 
liaphram chamber. 
;heck diaphram for leak. Check 
ank and piping for leaks with 
;oap and water solution. Check 
iir to water volume. 

3epair or replace damaged 
omponent. 

4. Plugged snifter valve or Ixamine valve and orifice for ' 
Iirtor corrosion. 
;hecktanksize. Tank 
rolume should be approximately 
10 gallonsfor each gpm of 
)ump capacity. 

;lean and/or replace if defective 

'tank is too small, replace with 
lroper size tank. 

(con't) 



Troubleshooting Chart (continued) 
POSSIBLE CAUSES HOW TO CHECK I FAULT HOW TO CORRECT 

5. Fuses Blow or Circuit 1. High or low voltage. Check voltage at pump panel. 
If not within 2 10% check wire 
size and length of run to pump 
  an el. 

If wire size is correct, contact 
power company. If not, correct 
and/or replace as necessary. 

r, Breakers Trip 

2. Three-phase current 
unbalance. 

Checkcurrent drawon each If current unbalance is not within 
lead. Unbalance must be within t 5% contact power company. 1 
2 5%. 
Check that control box parts 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Check for 
loose or broken wires or 
terminals. 

3. Control box wiring and 
components 
(single-phase only). 

Correct as required. 

4. Defective capacitor 
(single-phase only). 

Turn off power and discharge 
capacitor. Check using an 
ohmmeter (Rx100K). When 
the meter is connected, the 
needle should jump forward and 
slowlv drift back. 

If no meter movement, replace 
the capacitor. 

5. Starting relay (Franklin 
single-phase motors only). 

Check resistance of relay coil 
with anohmmeter (Rxl000K). 
Check contacts for wear. 

Replace defective relay, 

SECTION 9. Technical Data 
'able A 

'kllnirnum Water Flow Requirements for 
Submersible Pump Motors 

Table B 
Guide for Engine-Driven Generators in 
S~~bmersible Pump Applications 

MOTOR HP FOR 
SINGLE ORTHREE 

* TES: 1. A flow inducer or sleeve must be used if the water enters * the well above the motor or if there is insufficient water 
flow past the motor. 

MIN. FLOW PAST 
THE MOTOR IGPM) 

MOTOR 
DIAMETER 

MINIMUM KILOWATT W n N G  OF 
GENERATOR FOR THREE-WIRE 
SUBMERSIBLE PUMP MOTORS 

PHASE UNITS I GENERATOR GENERATOR 

2. The minimum recommended water velocity over 4 motors 
is 0.25 feet per second. 

CASING OR SLEEVE 
I.D. IN INCHES 

EXTERNALLY 
REGULATED 

NOTES: 1. Table is based on typical 80°C rise continuous duty 
generators with 35% maximum voltage dip during start-up of 
single-phase and three-phase motors. 

2. Contact the manufacturer of the generator to assure the unit 
has adequate capacity to run the submersible molor. 

INTERNALLY 
REGULATED 

1.2KW 0.33 HP 

3. The minimum recommended water velocity over 6, 0, and 
1 0  motors is 0.5 feet per second. 

1.5 KW 

3. If the generator rating is in KVA instead of kilowatts, multiply 
.l_ _ L  _ _ I : _ _ _  L.. . O r  ._ - L A - : -  I I h , .  



Table C 
rpensformer Capacity Required for Three-Phase 

w m e r s i b l e  Pump Motors 
MINIMUM KVA RATING 

FOR EACH TRANSFORMER 

Pump motor KVA requirements only, and does not include allowances 
for other loads. 

'able D 
%,bmarsible Pump Cable Selection 

Chart (60 Hz) 

The following tables list the recommended copper cable 
sizes and various cable lengths for submersible pump 
motors. 
These tables comply with the 1978 edition of the National 
Electric Table 31 0-1 6, Column 2for 75°C wire. The ampacity 
(current carrying properties of a conductor) have been 

divided by 1.25 per the N.E.C., Article 430-22, for motor 
branch circuits based on motor amps at rated horsepower. 
To assure adequate starting torque, the maximum cable 
lengths are calculated to maintain 95% of the service 
entrance voltage at the motor when the motor is running at 
mairnum nameplate amps. Cable sizes larger than specified 
may always be used and will reduce power usage. 
The use of cables smaller than the recommended sizes will  void 
the warranty. Smaller cable sizes will cause reduced starting 
torque and poor motor operation. 

SINGLE-PHASE MOTOR MAXIMUM CABLE LENGTH 
(Motor to service entrance) (2) 



THREE-PHASE MOTOR MAXIMUM CABLE LENGTH 
(Motor to service entrance) (2)  

CAUTION: Use of wire size smaller than listed will void warranty 
'OOTNOTES: 

w 1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of aluminum is considerably shorter than copper wire of same w e .  
2. The portion of the total cable which is between the service entrance and a 30 motor starter should not exceed 25% of the total maximum length to 

assure reliable starter operation. Single-phase control boxes may be connected at any point of the total cable length. 
3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes. 



Table E 
~r Electrical Data 

Submersible Pump Motors - 60Hz 

GRUNDFOS MOTORS 

4-Inch, Single Phase, 2-Wire Motors (control box not required) 

HP S.F. 

113. 
112. 
314. 

1 
1 112 

4-Inch, 
113. 
112. 
314. 
1 

1112 
4-Inch, 
1 112 

96405802 
964058 1 1 
9640581 6 

96405805 
9640581 4 
9640581 9 

96405781 
96405794 

5 

7112 

6-Inch, 
7112 

Ph 

15 5 
15 7 
20 9 
25 12 
35 15 

Motors 
15 5 
15 7 
20 9 
25 12 
30 15 

Motors 
15 , 8 
10 4 
10 4 

VOLT 

1 
1 
1 
1 
1 

Single 
1 
1 
1 
1 
1 

Three 
3 

3 

3 

Three 
3 

Grundfos 
Product No. 

Circ. Brkr 
or Fuses 

Std. Delay 

25.7 4.6 
34.5 6.0 
40.5 8.4 
48.4 9.8 
62 13.1 

230 
230 
230 
230 
230 
Phase, 
230 
230 
230 
230 
230 

Phase, 
230 
460 
575 

230 
460 
575 

230 
460 
575 

Phase, 
230 
460 

1.75 
1.60 
1.50 
1.40 
1.30 

3-Wire 
1.75 
1.60 
1.50 
1.40 
1.30 

3 Wire 
1.30 
1.30 
1.30 

Nameplate 
No. 

79159501 6 
791 595026 
791 595036 
791 595046 
791 595056 

1.15 
1.15 
1.15 

1.15 
1.15 
1.15 

3 Wire 
1.15 
1.15 

Max. 
Thrust 
(Ibs) 

AMPERAGE 
Start Max. 

799521 01 
799521 02 
79952 103 
799521 04 
79952105 

59 77 
62 76 
62 75 
63 82 
64 85 

14 4.6 
21.5 6.0 

FULL LOAD 
Eff. Pwr 
(%) Fact. 

750 
750 
750 
750 
750 

59 77 
62 76 

791 545016 
791 545026 
791 545036 
791 545046 
791 545056 

750 
750 
750 
750 
750 

79304509 
79354509 
79394509 

7930551 1 
7935551 1 
7939551 1 

7830551 1 
7835551 1 

40 25 
20 12 
15 9 

60 30 
35 15 
30 15 

Motors 
60 35 
30 15 

791 530056 
791 536056 
791 539056 

794531 01 
794531 02 
79453 1 03 
794531 04 
794531 05 

31.4 8.4 1 62 75 

79302005 
79362005 
79392005 

37 9.8 
45.9 11.6 

40.3 7.3 
20.1 3.7 
16.1 2.9 

63 82 
69 89 

1000 
1000 
1000 

1000 
1000 
1000 

108 19.8 
54 9 9 
54 7.9 

130 25.0 
67 13.2 
67 10.6 

75 72 
75 72 
75 72 

80 82 
80 82 
80 82 

81 82 
81 82 
81 82 

750 
750 
750 

1000 
1000 

119 26.4 
59 13.2 

80.5 76 
80.5 76 



k 
HlTACHl MOTORS 

6 lnch (Three Wire) Motors 
Circuit 

8 lnch Motors 

I FULL LOAD I I inr-to-I in 

Franklin Motors 

10 lnch Motors 

(refer to the Franklin Submersible Motors Application Maintenance Manual) 

800 

900 

200 

250 

460 

460 

3 

3 

1.15 

1.15 

350 

450 

233.0 1260 270 

294.0 1500 344 

82.36H064 

82.36H066 

87.2 92.2 

86.5 92.1 

0.09 

0.08 

5 K33 

6 K27 

F 

E 

10,000 

10,000 



Table F 
Example: Correcting for Three-Phase 

-power Unbalance 

Example: Check forcurrent unbalance for a'230 volt, 3 phase, 
60 Hz submersible pump motor, 18.6 full load amps. 
Solution: Steps 1 to 3 measure and record amps on each 
motor drop lead for Hookups 1, 2 and 3. 

Step 1 (Hookup 1) Step 2 (Hookup 2) Step 3 (Hookup 3) 

DL, = 25.5 amps DL, =25 amps Dl+ = 25.0 amps 
(T2) DL2= 23.0 amps DL, =24 amps Db=24.5amps 
(T3) DL3 =26.5 amps D4=26 amps DL, = 25.5amps 

step 4 Total = 75 amp$ Total = 75 amps Total = 75 amps 

As can be seen, Hookup 3 should be used since it shows 
th.e least amount of current unbalance. Therefore, the motor 
will operate at maximum efficiency and reliability. 

By comparing the current values recorded on each leg, you 
will note the highest value was alwayson the same leg, L,. 
This indicates the unbalance is in the power source. If t h ~  
high current values were on a different leg each time the 
leads were changed, the unbalance would be caused by the 
motor or a poor connection. 
If thecurrent is greater than 5%, contact your power compan 
for help. 

' For a detailed explanation of three-phase balance 
procedures, see Three-Phase Motor, section 2, page 6. 

MANUAL RESET 
THERMAL OVER 
LOAD WITH 
EXTRA QUICK 
TRIP HEATERS 

MOTOR DROP 
CABLE 

u -'-o~ 
HOOKUP 3 

Table G 
Total Resistance of Drop Cable 
(OHMS) 
Thevalues shown in this table are for copper 
conductors. Values are for the total 
resistance of drop cable from the control box 
to the motor and back. 

To determine the resistance: 

1. Disconnect thedrop cable leads from the 
control box or panel. 

2. Record the size and length of drop cable. 
3. Determine thecable resistance from the 

table. 
4. Add drop cable resistance to motor 

resistance. Motor resistances can be 
found in the Electrical Data Chart, 
Table E. 

5. Measure the resistance between each 
drop cable lead using an ohmmeter. 
Meter should be set on Rxl and zero- * balanced for this measurement. 

6. The measured values should be 
approximately equal to the calculated 
values. 

DROP CABLE OHMS 



Limited Warranty 

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

To obtain service under this warranty, the defective product must be returned to the distributor or dealer of GRUNDFOS products 
from which it was purchased together with proof of purchase and installation date, failure date, and supporting installation data. 
Unless otherwise provided, the distributor or dealer will contact GRUNDFOS or an authorized service station for instructions. Any 
defective product to be returned to GRUNDFOS or a service station must be sent freight prepaid; documentation supporting the 
warranty claim andlor a Return Material Authorization must be included if so instructed. 
GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING 
FROM INSTALLATION. USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES 
DESCRIBED OR REFERRED TO ABOVE. 
Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some jurisdictions do not allow 
limitations on how long implied warranties may last. Therefore, the above limitations or exclusions may not apply to you. This warranty 
gives you specific legal rights and you may also have other rights which vary from jurisdiction to jurisdiction. 

/ ,q 
GRUNDFOS" 

Leaders in Pump Technology 
Grundfos Pumps Corporation 3131 N. Business Park Avenue Fresno. CA 93727 

Customer Service Centers: Allentown, PA - Fresno, CA 
Phone: (800) 333-1366 . Fax: (800) 3391363 

Canada: Oakville. Ontario . Mexico: Apodaca, N.L. 
, P - . -  - L - ! - -  - -....--,I- - -. -~ 



13720-01-B 
AIR STRIPPER RE-SUBMITTAL, 

Site No. 1-52- 125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



CAMERON GREAT LAKES, INC. 
ACTlVAT13D CARHON Br FlL1'RA'~ION h4EL)lA - MIATI'I< & GAS TIII54TMI~N~l' l~QUII'Ml~N'I'& SYS'I'I'MS 

(CI Coipomle Of ice:  2335 NW 29"' Ave., Portland, OR 97210 Tel: 800-777-4044 (Fax 503-225-0137) 
I?a.rlern Regioiml Office: 166 Sandybrooke Dr.; Langliorne, P A  19047 Tel: 2 15-752-2246 (Fax 224 7) 

June 28,2001 Ref. No. 10620-LAW-B WE 
Via Fed Ex - Page 1 o f a  

TO: Angie Gershman, Project Engineer a: Mark Soliman, Project Engineer 
Law Engineering & Env'tal Svcs (LAW) Blue Water En-vironmental (BWE) 
One Summit Square - Suite 402 1 6 10 New 14ighway 
Route 4 13 & Doublewoods Road Farmingdale, NY 1 1735 
Langhorile, PA 19047 Tel: 63 1-752-2 145 
Tel. 215-860-1963 (fix 5360) Fax: (3008) 

Re: Blue Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

hu 
We are pleased to provide this revised subnlittal data per ERM comments dated 06-20-0 1 for 

Sub~nittal No. 13720-01-A for the Air Stripper towers. Reference is made to CGL transmittal dated 

06-20-01 (which contained the cui~ent drawing for the Air Stripper Tower, Drawing No. BE-1021. 

Rev. A). Details as follows (letter references same as ERV co~~linents dated 06-20-01, Item 3): 

A. Packing Material - The Rauschert packing will provide equal or better perfosmance to the 

specified Jaeger Tripack packing. The air stripper performance specification will be met using the 

Rauschei-l HiFlow packing detailed in the submittal. 

B .  Liquid redistribution rings / wipers. Rev. A of the stripper drawing (already subnlirted by CGL 

on 06-20-01) correctlj~ sho~us one (1) wipes ring, agreeing with the "Mechanical Details" section 

of the Branch air stripper submittal. This is the clarification requested by ERh4 for this item. 

C Air Stripper Sump - ERM's comment correctly notes that the volume of the suny shown on the 

stripper drawing is 470 gallons with connection "G" (= overflow) set at the elevation of 5'-0" as 

shown on the drawing. All copyholders are I-equested to channe the eleva~ion oS"G" to be 5'-4". 
? - 
1 his change increases the sump volume to 500 gallons per specification requi~ements. 13MC is 

w* requested to return one copy of the stripper drawing marked "Appro \~~d '  As NOICC?' S ~ I O W J I I ~  this 

changc. l'he stripper supplier, Branch Environmental, will show this change 011 thc final "as 

built" drawing fol the stripper to bc issucd. 



CGL Transmittal to Blue Water Env'tal 6: Law Group dated 06-28-01 I'agc 2 

'cCI 
13. Removal Performance Guarantee - Please see the attached calculations from Branch 

Envirolmental for the impact of operation of the ail stripper with a water temperature of 55°F and 

an ambient ail- temperature of 0°F. The maximum impact pel- the attached calculation is that the 

water temperature cools slightly from 55°F to around 5 3.66'F. Most of this cooling takes place in 

the last (bottom) 5 feet of the first 25 ft. packed bed (where the cold ambient air enters the first 

tower). The remaining 20 i 25 = 45 feet ofpaclced bed remain at a temperature very close to 

55°F (only affected by the very minor heat loss through the shell). Thus, per the attached 

calculation (and based on matIj7 years of experience with cold wealher operation all over the 

country), CGL and Branch can state with con~plete confideme that the stsippers for this site on 

Long Island in New York will perform as required - even on the occasioi~al (rare) 0°F ambient air 

temperature day. CGL and Branch are pleased to assure BWE, Law, ERM and the NYSDEC that 

the air stripper ~villperforn~ pel- the specification as designed & submitted. 

E. Spare Parts - There are no spare parts per se required for the air stripper towers. Extra tower 

packing inaterial will be supplied to fill the towers lo the proper packed bed height should extra 

settling occur when the packing is loaded into the towers. 

F. Blower - A separate submittal will be issued for the blower. 'The Branch submit-tal is only for the 
air stripper towers. 

pr 
G. Wasranly - .4s wit11 all items to be supplied by CGL on this order, the ail- slrippcr towers will 

have a one-year warranty as specified. 

14. O&M Manual - Will be provided by Branch Enviroilmental as part of the final documentation 

package to be issued for the air strippers. 

I. Electrical Schematic -All  electrical items will be sho\vn on the electrical drawing & submittals to 
br made next week by our- controls supplier, Sigma Controls. A separate "schemaric electrical 

diagram" just ibr the air strippers does not apply. 

Per previous discussion with Mark, one (1) copy of the subinittal will be sent to LAW and four (4) 

copies sent to BWE. BMTE will make the formal re-submiltal to ERM for review and approval. Oncc 
we receive a copy of the attached submittals marked "approved as noted" per item "C" above, we 

will release the stripper fos fal'abrication. Lead-time after release is six (6) weelcs. 

Additional e q u i p  111 submittals by CGL to follow. Please call if you have any questions. ii 

I / 

. l o scp l~ . ,Ba t~ay l i a ,  VP, Engineering 
Csrncl-on Gwat Laltes, Inc. - Z h . ~ c r t i  R~'gio17ul 0flic.e 



Calcula~ions Provided by Branch Environmenlal for the Impact of Air Strippel- 
Operation with Water Temperature = 55'F and Ambient Air Temperature = 0°F 

% 
Treating the first air stripper as a heat exchanger, there will be two temperature impacts: 

( I )  the change in water and ail- tempesatures to reach equilibrium (i.e., the air will "warm up" and the wales 

will "coo1 down" until they reach the same temperature, based on 111eir relative thermal mass), and (2) the heat 

loss through the stripper fiberglass shell to ihe ambient ail-. 

(1 )  The design air to water volumetric ratio is 40: I .  This equates to 3 lb. air to 62.4 Ib. wales ( i t . ,  40 

cu.fL of air weighs 3 lbs.; I cu.li. ofwales weighs 62.4 Ibs.) 

'1.0 reach temperature equilibrium, we take Wn CpA ATA = MI\+! CP\+J AT\+' 

Where \rJ = Weight of air (or water) in Ibs. 

Cp = Specific heat of air (or water) 

A?' = Teniperature difference in the air (or water) in OF 

We need to set up the equation find T2 (the final temperature for the air & water at equilibriumj: 

WA CPA ATA = WW Cp\v AT\+) 

(3) (0.25) (T2 - 0) = (62.4) (1) (55 - T2) 

Solving the equation gives T2 = 54.35 O F  

* 
(2) Heal loss though the fiberglass shell is calculated by Q = U, A AT 

Where Q = Heat loss in B T U h  

W, = Overall heat transfer coefficient.(value for FRP material is between 3 and 5) 

A = Area in sq.ft. of the heat exchanger (in this case, the cylindrical tower shell) 

AT = Telnperature difference in the air in O F  

This heat loss is offset by the heat given up by the water = MI C p  AT\+> 
Where W = Weight of the water (= 250 gpm x 60 miidhr x 8.33 lb./gal) = 1 , 9 5 0  Ib/hr. 

Therefore, 86,350 BTUIlb. = W C P  AT\v 

= (124,950 lb.111r) (1 BTUIlb.) 

Solving for ATi4) gives the temperature difference of the water (i.e., the Lempesalure decrease 

in the wales as a result oillea)$ loss through the stsipper shell = 0.69'F 

* ~ y  This gives a final water tempe~-atuse of 54.35 "F minus 0.69 "17 = 53.66 "17 

when the ambient air tempesature is 0 "I'. The air stripper 1 r d 1  pelform us designed & 

will he grrnrnnleed per the spec[fifir.ation evcn if the water terripernt~rrc chops to 50 "E  



Calculations Provided by Branch Envirolme~~tal for the Impact of Air Stripper 
Operation with Water Temperature = 55'F and Ambient Air Temnperature = 0°F 

'Blr 
Treating the first air stripper as a heat exchanger, there will be two ie~nperature impacts: 

( I  ) the change in water and air temperatures to reach equilibrium (i.c., the air will "\varm up" and the water 

will "cool down" until thcy reach the same tcm~~esature, based on their relative thermal mass), and (2) the hcat 

loss through the sti-ipper fibesglass shell to the ambient air. 

?. 

(1) b e  design air to water volumetric ratio is 40:l. This equates to 3 lb. air to 62.4 1b. water ( i t . ,  40 

cu.fi. of air weighs 3 lbs.; I cu.fi. of water weighs 62.4 lbs.) 

To reach temperature equilibrium, we lake WA CpA ATA = \V\J~ Cp\+l ATMJ 

Where W = Weight of ail- (or water) in lbs. 

Cp = Specific heat of air (or water) 

AT = Temperature differencc in the air (or water) in '1: 

Wc need to set up the equation find T2 (the final temperature for the air & water at equilibrium): 

\V,& Cp,i ATA = \?'\+I Cp\y ATjy 

(3) (0.25) (T2- 0) = (62.4) (1) (55 - T-J 

Solving the equation gives T2 = 54.35 OF 

w 
(2) Heat loss tlvoug11 the fiberglass shell is calculated by Q = U, A AT 

Where Q = Heat loss in BTUIhr 

U, = Overall heat transfer coefficient (value ibr FRP material is between 3 and 5) 

A = Area in sq.fi. of lhe heat exchanger (in this case, the cylindrical tower shell) 

AT = Temperature difference in the air in O F  

This heat loss is offset by the heat given up by the water = W Cp ATl+! 

Wl~ei-e W = Weight of the water (= 250 gpm x 60 mii~/hr x 8.33 lb./gal) = 124,950 lbllu'. 

Therefore, 86,350 BTU/lb. = W c P AT\+, 

= (124,950 lb.111~) (I BTUIlb.) 

Solving for ATM] gives the temperature difference of the water (i.e., the temperature kcrense 

i n  the rider as a result of heart loss thi-ough the strippcr shell = 0.69"F 

" This gi\/es a water temperature of54.35 '17 m h u s  0.69 "F = 53.66 "1' 

\vhen the ambicnt ail- tempel-atusc is 0 "I:. TIIE nir sfripper ~vi l l l~r~; f i ) r i t t  ns dcsig~ird & 



Calculations Provided by Branch Environmental for the In~pact  o f  Air St]-jpper 
Operation with Water Temperature = 55°F and Ambient. Air Temperature = O"T: 

C 
Treating the first air stripper as a heat exchanger, there will be two temperature impacts: 

(1) the change in water and air temperatures to reach equilibrium (i.e., the air will "warm up" and the water 

will "cool down" until they reach the same temperature, based on their relative thei-ma1 mass), and (2) the heat 

loss thsough the stripper fiberglass shell to the ambient air. 

( I )  The design air to water volumetric ratio is 40: I .  This equates to 3 lb. air to 62.4 Ib. water (i.e., 40 

cu . f~ .  of air weighs 3 Ihs.; 1 cu .k  ofwater weighs 62.4 Ibs.) 

To reach temperaturc equilibrium, we lake WA C ~ A  AT* = Mi\+! Cp\+l AT\+! 

Where W = Weight of ail- (01- water) in Ibs. 

Cp = Specific heat of air (01- water) 

A?' = Tempel-ature difference in thc air (or water) in 'b' 

We need to sel up the equation find T2 (the final temperature for the air & water at equilibrium): 

WA CpA ATA = W\y CP\+J AT\+! 

(3) (0.25) (12 - 0) = (62.4) (1) (55 - T2) 

Solving the equation gives T2 = 54.35 O F  

'V 
(2) Neat loss through the fiberglass shell is calculated by Q = U, A AT 

Where Q = Heat loss in BTUIlu 

U, = Overall heat transfer coefficient (value for FFRP material is between 3 and 5) 

A = Area in sq.ft. of the heat exchanger (in this case, the cylindrical tower shell) 

AT = Temperature difference in thc air in O F  

This heat loss is offset by the heat given up by the water = W C p  AT\+l 

M k r e  MJ = Weight of the wales (= 250 gpm x 60 ~ni~dl l r  x 8.33 lb./gal) = 124,950 lb&. 

l'hel-efore, 86,350 BTUIlb. = W CI) AT\+) 

= (1 24,950 Ib.1111-) (1 BTU/Ib.) 

Solving for A& gives the temperature differei-ice of the water (i.e., the temperatuse decrease 

In the wates as a sesult of heart loss through thc stripper shell = 0.69"F 

e 1'111s gives a water temperature of 54.35 "F riiinus 0.69 "1; = 53.66 "F 

\vhen the ambient ail- temperatusc is 0 "I'. The air sfri1)per ridllper:forn~ as designed 6. 

irlill be g14c1ranfcedper ~ I I P  s p c i j i c ( ~ f i o t ~  e I W I  iff11 e ivnfer le t~~/~eraf~rrc> drops fo 50 "F- 



Calculations Provided by Branch Enviro~~rnental for the Impact of Air S tri ppel- 
Operation with Water Temperature = 55°F and Ambient Air Temperature = 0°F 

ev 
Treating the first air stripper as a heal exchanger, there will be two temperature impacts: 

( I )  the change in water and air temperatures to reach equilibrium (i.e., the air will "wal-111 up" and the water 

will "cool down" until they reach the same temperature, based on their relative tlm-ma1 mass), and (2) the heat 

loss tlll.ougll the stsipper fiberglass shell to the ambient air 

( I )  The design air to water volumetric ratio is 40: I. This equates to 3 lb. air to 62.4 Ib. water (i.e., 40 

cu.ft. of air weighs 3 lbs.; 1 cu.fl. of watcr weighs 62.4 Ibs.) 

To reach temperature equilibrium, we take WA CpA ATA = MJ\+t Cpj4! AFT\\ 

Mrhcre W = Weight of air (or water) in Ibs. 

Cp = Specific heat of air (or water) 

A?' = Temperature difference in t'he air (or water) in OF 
We need to set up the equation find T2 (the final tcinperature for the ail- & water at equilibrium): 

WA C ~ A  ATA = W\+! CP\+J ATw 

(3) (0.25) (T2 - 0) = (62.4) (1) (55 - T2) 

Solving the equation gives T2 = 54.35 OF 

* 
(2) Heat loss 1111-ough the fiberglass shell is calculated by Q = U, A AT 

Where Q = Heat loss in BTu111.r 

U, = Overall heat transfer coefficient (value for FRP nlaterial is between 3 and 5) 

A = Area in sq.fi. of the heat exchanger (in this case, the cylindrical tower shell) 

AT = Temperature difference in the air in O F  

This heal loss is offset by Ihe heat given up by the water = 14' Cp AT\+) 
Where W = Weight of the water (= 250 gpm x 60 mi17Jlhr x 8.33 Ib./gal) = 124,950 1bJhr. 

Therefore, 86,350 BTUIlb. = MJ CP AT141 

= (1  24,950 Ib.1111.) (1 BTUIlb.) 

Solving for ATw gives the temperature difference of the water (i.e., the telnperature decre~se  

in the water as a result of heart loss througl~ the stl.ippel- shell = 0.69"F 



CAMERON GREAT LAKES, INC. 
ACI'IVAI'ED C A R B O N ~ ~ I O N  E\~I:D~A---->IA 1'13 & GAS 1'I<l%Thlll3N1' I , Q ~ ~ ' M I ~ N I '  & SYS7'13h4S 

W Corporate Ofice:  2335 NW 29"' Ave., Portland, OR 9721 0 Tel: 800-777-4044 (Fax 503-225-01 37) 

Eu.~/ern Rcgioml Oflici.. 166 Sandybr-ooke Dr., Langlioi-ne, PA 19047 Tel: 2 15-752-2246 (Fax 224 7) 

June 28, 2001 Rei: No. 10620-LAW-RW17 
Via Fed Ex - Page 1 of 1 

m: Angie Gershman, Project Engineer C C :  Mark Soliman, 1)soject Engineer 
Law Engineering & Env7tal Svcs (LAW) Blue Water Environn~ental (BWE) 
One Summit Square - Suite 402 161 0 New 1-lighway 
Route 4 13 6i Doublewoods Road Far-mingdale, NY 1 1 735 
Langhorne, PA 19047 I'd: 631-752-2145 
Tel. 21 5-860-1963 (fax 5360) Fax: (3008) 

Re: Blue Water Env7tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

Lr 
Per a request from Angie this date, attached please find a one (1) page detail sheet showing the bolt 

circle for the four (4) x 718" dia. air stripper tower foundation bolts. This detail has been added to 

Revision "B" of the stripper drawing and will appear i n  the record copies of the as-built drawing to be 

issued prior to  shipment of the stripper. 

Please use the attached detail to set the foundation bolts in the coilcrete pad for the air stripper towers. 

As aiways, pIease call if you have any questions on the above or attached. 

Regards, 

L' 
Joseph M. Battaglia, VP, Engineesing 
Cameron Great Laltes, Inc. - Easter11 licgio~;lcrl Office . . 

A I fachmcnf : - One ( I )  page follo\vs as noled above 

( ' o l ~ l i  (lcfter- o n h )  to:  CGI,, Portland, O R  



PlAN VIEW 

PAGE 03 

MOUNTING BOLTS LAYOUI  
Joseph R I .  13attagli;l 
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13720-0143 

ADDEN1)UR'I TO A l I i  S T R I P P E R  SUBI\'IITrTA1, 

Site No. 1-52- 125 
Active I~ldustrial Unifoi-111 Site 

Lindei~l~urst, New York 
NYSDEC Contract No. DO04 134 



LAIVILKVN b1<EJ4'1' L A K E 5 ,  dNC. 
~ 

ACTIVA.I'EU C A I W O N  & FI1~'I'RATION MErIlA - \UA'II31< & GAS I'REA'~I\41:N?~ EQljIl'h413NTB SYS'I'EMS 

Colprule Ofice: 2335 N W 29"' Ave., Portland, OR 9721 0 Tel: 800-777-4044 (Fax 503-225-0 I 3 7 )  

.LC Euste1'17 Regio~~uI Office: I66 Sandybrooke Dr., l,angIiorxe, PA I9047 Tel: 21 5-752-2246 (Fax 2247) 

June 20,200 1 Ref. No. 10620-LAW-B\W 
Via Fed Ex - Page I of I 

TO: Angie Gershman, Project Engineer E: Mark Soliman, Project Engineer. 
Law Engineering & Env'tal Svcs (LAW) Blue Water Environmental (BWE) 
One Suimnit Square - Suite 402 1 6 1 0 New Highway 
Route 4 1 3 & DoubIewoods Road Farmingdale, NY 1 1 73 5 
Langhonle, PA 19047 Tel: 63 1-752-2 145 
Tel. 215-860-1 963 (fax 5360) Fax: (3008) 

Re: Blue Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

Please find attached the submittal drawings & data for the following items: 

1. A complete new subnlittaf for the 3,000 gallon HCL storage/recirculation tank with secondary 

containment basin (four (4) drawings and seven (7) pages of textispecification). Note that this is 

the exact tmzk as reference in Section 1 1246 of the Specifications. 1 have added the connections * 
to the tank (sizes & service) as directed by Angie (shown on the plan view & listed in the table). 

Please discard  he previous subnzittal on the Snyder hdustr-ies rank. 

2. A revised drawi~zg for the Branch Corp. Air Stripper tower, Branch Drawing No. BE-1021. The 

revision was to remove the domed top & vertical outlet flange and replace it with a flat top and 

side mounted outlet flange. This lowers the tower overall height to 36'-4". The balance of the 

previous submittal package for the Air Strippers remains the same and applies. 

Per previous discussion with Mark, one ( I )  copy of the submittal will be sent to LAW and four (4) 

copies sent to BWE. BWE will make the formal subnlittal to ERM for their review and approval. 

Once we receive a copy of the attached submittals marked "approved" or "approved as noted", M1e 

will release these itelns for fabrication. 

Additional equipment submittals by CGL to Sollo\v. Please call if you haw any questions. 
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TOWER AIR STRIPPING SYSTEM GUY WIRE SYSTEM COMPONENTS 

Site No. 1-52-125 
Active Industrial Unifornl Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



Material List 

Material Description Supplier1Pat-t Number Quantity Units 

GUY WIRE HARDWARE 

Tower Guy-Wires Specified 

314" 19 Strand EHS Galv. Guy (82237) - 75' 

711 6" 19 Strand EHS Galv. Guy (82237) - 200' 

Type G-450 Galv. Wire Rope Clips 

Type G-450 Galv. Wire Rope Clips 

Screw Pin Anchor Shackles 

Heavy Duty Thimbles 

Heavy Duty Thimbles 

Valmont Microflect Jaw-Eye Turnbuckle 

wleye removed (81 022) 

Preformed End Sleeves, Ice Clips 

Preformed End Sleeves, Ice Clips 

A.B. Chance Helical Soil Anchor 

TOWER CONNECTIONS. INC. 

34EHS 314" 58,3001bs 

71 6EHS 711 6" 20,8001bs 

34CC 314" 

716CC 7116" 

34s 314" 4 314 ion 

34THH 314" 

71 6THH 7116" 

34TBE&J 314x1 2" Eye & Jaw, 26,0001bs 

GC65269 314" 

GC65265 711 6" 
TO BE SPECIFIED 

2-cuts of wire 

80 

200 

16 

32 

6 

4 

8 

ft. 

ft. 

ea. 

ea. 

ea. 

ea. 

ea. 

ea. 

ea. 

ea. 

ea. 
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A Design So Superior if's P$ienied! 
~nderstand how up-(low fllters mulk, follow 

%!diagiarri shown a1 rigl~l.. 
Fluid enlers the filler under pressure and flows 
upward, forcing all air and the lhqu~d througn 
the filtratinn media, the holes in the cent~,r ~ I J ~ S  

and perforallom in the rods that hold the car- 
tridges in place As the fluid contrnues its path, 
it flows past the top seal into the clean fluid 
chamber where it exits the filter through the 
standpipe. Notice the top of the standpipe is 
at the high point of the filter. Note the filter car- 
tridges are sealed at the bottom and held in 
place with straight thread pipe caps on the 
Harmsco model shown in this diagram. 

U.S. Palenr No's 3,720,322 and 4,187,779. Exislmg lorelon palenls 
~n eflecl and others pending 

TWO TYPES 
Harmsco Industrial ~ i l t e rs  are constructed using two basic designs as 
shown below 

Cartridge Cluster Filters 
Models HIF-7, 14, 16, 21, 24 

SPECIFICATIONS 

High Capacity Filters 
Models HIF-42, 75, 100, 150-FL, 200-FL 

Construction: 304 electro-polished stainless steel 
Pressure Rating: Rated to 150 psi 

Temperature 'Rate to 140'F (60°C) with CPVC rods, caps 
Ratings: and standpipes. To 200" (93'C) with stainless 

steel internal components 
Cartridge holding 

rods, lifters, 
& pipe caps: Made of CPVC or stainless steel 

0-rings,seals Standard filters have Buna-n o-rings; EPDM r im 
and gaskets: gaskets and top seals; bottom seals are natural 

gum rubber 
Flow Rates: Typically 3-6 GPM per 9-314" Harmsco cartridge, 

depending on fluid being filtered, viscosity, 
suspended solids and length of filter run 
desired. See recommended flow charts above 
to be used for general guidelines only 

*NOTE: Actual limits may vary depending upon material used, temperature 

L 
mditions, pressure and time under load 

Model Flow Rate (GPM) Model -- Flow Rate (GPM) - 
Up to 175 GPM 

HIF-14 Up t o  60 GPIV) HIF-75 Up to 300 GPM 
HIF-16 Up t o  75 GPM HIF-100 Up to 400 GPM 
HIF-21 Up t o  90 GPM HIF-150-FL Up to 600 GPM 
HIF-24 Up to  100 GPM 

- - - - - - - - - 
HIF-200-FL Up to 800 GPM 

- - - - - - - - - - -  

, ' - .< ' , . , , ,:- , , , , , * 

? , ~ $ s u I ~  i j lq i  fur Jwr~~sr;u ~ I I ~ I J A I I ~ I  I?liH:~ d11d 2 ) ~  ~~1I~:iuo i ; d l ~ l l O ~ t ~  

w ~ t t  clean water are Zhawn below: 

flow Rale (GPM) 

Pressure Drop - Harmsco High Capacity Filters (HIF-42, 75, 100, 150, 200) 

Flow Raie (GPM) 

INSTALLATION GUIDELINES 

1. Install filter housing on the pressure side of pump. 
2. Install 90' elbow on inlet and outlet pipe fittings. 
3. Install 90" elbow on drain (or cap if drain is not needed). 
4. Connect pipe from discharge of pump t o  inlet fitting. 
5. Connect discharge pipe to outlet fitting. 
6. Ground filter housing using grounding lug provided. 

Note: 
Pressure gauges to indicate cartridge change-out and 
shut off valves are recommended, as shown above. 
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TOWER AIR STRIPPING SYSTEM BLOWER SKID 

Site No. 1-52- 125 
Active Industrial Unifonn Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04134 



CAMERON GREAT LAKES, INC. 
ACTIVATED CARBON & FlLTMTION MEDIA - WATER & GAS TREATMENT EQUIPMENT & SYSTEMS 

'cu Corpora~e Of ice:  2335 NW 29"' Ave., Porlland, OR 9721 0 Tel: 800-777-4044 (Fax 503-225-0 137) 
Gas~erii Regioiial Office: 166 Sandybrooke Dr., Langholne, PA 19047 Tel: 2 15-752-2246 (Fax 2247) 
For addi/zoiial iiforniutioii 017 CGL producis d services, please visii o w  websife: camerongreallakes.com 

August 1,2001 

a: ,4ngie Gershinan, Project Engineer 
Law Engineering & Env'tal Svcs (LAW) 
One Summit Square - Suite 402 
Route 4 13 & Doublewoods Road 
Langhon~e~ PA 19047 
Tel. 21 5-860-1963 ( fm 5360) 

Re: Blue Water Env'tal PO No. 02370-107 

Ref. No. 1080 1 -LAW-BWE 
:Via Fed Ex - Page 1 of 2 

CC: Mark Soliman, Project Engineer. 
%e Water Environmental (BWE) 
1610 New Highway 
Farmingdale, NY 1 173 5 
Tel: 63 1-752-2145 
Fax: (3008) 

- CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenburst, NY 

Dear Angie & Mark: 

'Irr 
Please find attached subinittal drawings & data for the following items: 

1 .  Revised submittal data for the control system from Sigma Controls. Please update the blue 'Sigma 

Controls "binders" previously subinitted with the enclosed pages. Once the Memo and updated 

pages are inserted into the blue binders, the controls "package" will be ready to subinit to ERM 

. .. for ~11eir.review; coininents ardapproval: (total 17 pages) 

2 .  Notesfor Blower Sizing. The following values were used to size the blower pressure rating: 

- Pressure drop through air strippers @ 3" per tower x 2 towers = 6'' w.g. (*) 

- Pressure drop tlu-ough carbon cells @ 3" per cell x 2 towers = 6" w.g. (**) 

- Pressure drop t11.1-ough 8" duct, fittings & valves (per Angie) = 3" w.g. 

- Pressure drop t11.1-ough 1 10 gallon knock-out drum (max.) = 1" w.g. 

Subtotal, above pressure losses: 16" w.g. 

ADD: 25% safety factor: 4" W.E. 

Blower pressure rating per submittal: 20"w.e, 

(*) Actual loss t11.1-ough each tower is only 2" per the data sheet in the first section 

of the Branch Env'tal submittal package on file & approved by ERM, LAW, and BWE. 
ir 

(**) Please refer to the enclosed attachment titled ccDeleri~~ii~it~g Pressul.e Drop It1 Vnpor Phirse 

Activated Carbon Adsorbers" (2 pages) to follow how the pressure drop for the carbon cells 

was determined: 1350 CFM airflow / 48 sq.ft. carbon bed area = 28.125 fpm face velocity 



CGL Transmittal Letter to BWE and LAW dated 08-01-01 Page 2 

b 
onto the carbon. From the pressure drop curve ibr 4 x 8 carbon, read a pressure drop of 0.5" 

w.g. loss per foot of carbon bed depth. Maximum bed depth = 4 ft. for the unit quoted with a 

carbon bed weight of 5000 pounds. Therefore, pressure drop through each carbon bed is 4 fi. 

depth x 0.5" per ft. o i  bed depth = 2" drop through the carbon bed plus I"  (maxi~aum) for 

inlet & outlet losses = 3" total pressure drop per carbon cell. 

Per previous discussion with Mark, one (I) copy of the submittal will be sent to LAW and four (4) 

copies sent to BWE. B M E  will make the formal submitla1 to ERM for their review and approval. 

Once we receive a copy of the submittals "approved" or "approved as noted", we will release these 

items for procuren~ent & fabrication. 

Additional submittals by CGL to follow. Please call if you have any questions. 

Cameron Great Lakes, inc. - Eastern Regional OfJice 

Copy (letter only) to: CGL, Portland, OR 



LAMERON GREAT LAKES, INC. 
ACTIVATED CARBON & FILTUTION MEDIA - WATER & GAS TKEATMENT EQUIPMENT & SYSTEMS 

Corporare @%e: 2335 NW 29' Ave., Portland, OR 97210 Tel. 800-777-4044 (Fax 503-225-01 37)  

w Eastern Reponal Ofice: 1 66 Sandybrooke Dr , Langlionie. PA I 9047 Tel :  2 15-752-2246 (Fak 2247) 
For ddif ionnl in/ormntion on CGLproducts & services, ppleasc v ~ s i r  our website: camerongreatlakes.com 

August 2, 2001 Ref, No. 10802-LAW-BWE 
Via Fax Only - Page 1 of I 

TO: Angle Gershlan, Project Engineer - - C'C: Mark Soli~nan, Project Engineer. 
Law Engineering & Env'ta1 Svcs (LAW) Blue Water Environmental (BWE) 
One Summit Square - Suite 402 16 10 hTew Highway 
Route 4 13 & Doubiewoods Road Famingdale, NY 1 1 73 5 
Langhome, PA 19047 Tel: 63 1-752-2 145 
Tel. 21 5-860- 1963 (fax 5360) Fax; (3008) 

Re: B l ~ e  Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Jndustrial Uniform Site,Lindenhurst, N Y  

Dear Angie & Mark: 

This FAX follows up on our conferei~ce call yesterday concerning improving the corrosion resistance 

w of the blower. Cincinnati Fan can supply an air-dry epoxy coating on the air stream surfaces on  he 
Model PB- 18 aluminum material blower submitted. The coating is Sherman Williams Tile-Clad 

B62WZ. This is a high solids, high build, hvo part epoxy-polyanlide coating with a high gloss finish. 

Dry film thickness is rninin~um 3 mils. Maximum Exposure temperature is 200°F. CGL uses similar 

two-part epoxy coatings on liquid phase carbon vessels with wet, abrasive contact between the carbon 

and water containing solvents (such as TCE) and other VOCs. There is absolutely no doubt that a 

two-part epoxy coating on the air side of the blower will provide more than satisfactory service 

and corrosion resistance for this project. CGL will warrant the blower with this optional 

coating for three (3) years. 

We look fonvard to receipt of the blower submittal marked "approved as noted" (with the note being 

the addition of the air dry epoxy air side coating as described above). 

Regards, A 

.u 
Joseph M. Battaglia, VP. Engineering 
Cameron Great Lakes, Inc. - Ea,stern Hegionul OfJice 

Copy to; CGL, Portlal~d, OR 



CAMERON GREAT LAKES, INC. 
ACTIVATED CARBON & FILTRATION MEDIA - WATER & GAS TREATMENT EQUIPMENT & SYSTEMS 

W Corporaie Oflce: 2335 NW 29"' Ave., Portland, OR 97210 Tel: 800-777-4044 (Fax 503-225-0137) 

Eastern Regional 0f)ce: 166 Sandybrooke Dr., Langhorne, PA 19047 Tel: 2 15-752-2246 (Fax 2247) 
For additional ir.lfor~nation or7 CGL products & services, please visit our website: camer-ongr-eatlakes.com 

July 3 1, 200 1 Ref. No. 1073 1-LAW-BWE 
Via Fed Ex - Page 1 of 1 

TO: Angie Gershman, Project Engineer - CC: r Mark Soliinan, Project Engineer. 
Law Engineering & Env'tal Svcs (LAW) Blue Water Environmental (B WE) 
One Sunlinit Square - Suite 402 16 I0 New Highway 
Route 4 13 & Doublewoods Road Farmingdale, NY 1 173 5 
Langhorne, PA 19047 Tel: 631-752-2145 
Tel. 215-860-1963 (fax 5360) Fax: (3008) 

Re: Blue Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

Please find attached submittal drawings & data for the following items: 

lu 
1. Revised subinittal data for puinps P-1 & P-2 (1 5 hp) and P-3 (5 hp). These puinps are now all 

Magnatex Teflon-lined magnetic drive pumps suitable for use with the 10% HCL backwash 

solution. (total 7 pages) 

2. New submittal data for the 10-hp blower for the airside of the air stripper. The blower selection is 

; for a Cinciimati Fan Model PB-18 pressure blower with cast aluininum housing & wheel and 

Teflon shaft seal. This blower meets the specification requirement for "coi~osion resistant" 

material of construction. (total 4 pages) 

Per previous discussion with Mark, one (1) copy of the sublnittal will be sent to LAW and four (4) 

copies sent to BWE. BWE will inake the forinal submittal to ERM for their review and approval. 

Once we receive a copy of the subnlittals "approved" or "approved as noted", we will release these 

items for procurement & fabrication. 

Additional submit-tals by CGL to follow. Please call if you have any questions. Regards, 

~ a ~ k d - o n  Great Lakes, Inc. - Easier17 Regional Oflice 

Copy (letter only) to: CGL, Portland, OR 



FAN SELECTION Your @cinnoti Fan Representative: 
John $onley 

A,, p,,,,,,,,,, Systsah c w m  1I-K 
300 Ni Pott&~~rl Pike 

luly 31, 2001 

lob Name: 
Seferew; 

Cameron Great Lakes SO # 77977 
Blue Water Env'tal PO # 02370-109 

Law Project # 22000-0-0019 Ph. 300 
Active Industrial Site - NYSDEC 

1,340 ACFM, Volllme 
20.0 in. W.G,, Static Pressure 

0.0750 IW.ft,* Density 
70 +F, Operating Temperature 
0 tt. ASL, site m e  
O %, Relstive Humidity 

1 .OW Specific Gravtty 
0.0. in. W..G., lnkt Pressure 

f i  (Direct) A K A  Arrangement No. 
68 Hz, W r  Frsquency 
70 OF, S t a r t - t r a t u r e  

Mdel PB-18 
Inlet Diameter, in. 8-00 I 

W b l  Descllption 18 X 4.376 Radial ! 

Wheel Width % IOOO/C' I 

, Fan RQM 3,450 1 

. FLII BHP 7.7 



Cameron Great Lakes SO # 77977 

Blue Water Env'tal PO # 02370-109 

Law Project # 22000-0-0019 Ph. 300 

Active Industrial Site - NYSDEC 

w 
El DIMENSIONS and SPECIFICATIONS 

Arrangement #4, Direct Drive 

*Varies with motor 

Arrangement 4 Arrangement 4 
(Flange rnovnl- fool less rnolor) (Fool mounted rnolor) 

CAST ALUMINUM RADIAL 



TEFLON SHAFT SEAL yv 
118" thick tellon shaft 
seal  good to  400°F. 
Ceram~c  fiber gasket 
material with steel cover 
plate above 400%. 

%"  drain wilh plug. No! 
requirec on boltom 
horizontal discharges. 

DIMENSIONS and SPECIFICATIONS 
RUBBER-IN-SHEAR (RIS) VIBRATION ISOLATORS - 

 DRILL 6 TAP 

"D" DIA. 

I BLUE 1 35 ( +""" 1 0.20 

GREEN 

BLUE 

BLACK 250 
RED 525 1 GREEN 750 1 O Z 5  
GRAY 1100 ( 
BLACK 1 1500 1 1 - EEN I fBi 1 0.25 
GRAY 

APPROXIMATE SHIPPING WEIGHT IN POUNDS* 

(11 WITH 7% HP MOTOR MAX. CONSULT FACTORY FOR LARGER SIZES. .G f i  W@$?= /?Of,~d = 312 /bS 

PB-14A 

PR-15A 

PB-10 

PB-18WA -- 
*ARRANGEMENTS 4, 4HM. 8 ,  and 9 WEIGHTS INCLUDE NOMINAL HP AND CORRESPONDING MOTOR WEIGHT INDICATED IN COLUMN E I G H T ~ K E  CORRECTIONS AS 

NECESSARY BY DEDUCTINQ NOMINAL WEIGHT AND ADDING WEIGHT OF ACTUAL MOTOR TO BE USED. 

140 1 84 139 

176 

190 
P 

262 

155 

163 

197 

99 

105 

- 

118 

155 

181 

197 (1) 

259 

296 

320 

399 

226 

273 

299 

389 

3-54 

5-76 

7'h-87 

10-l>> 



'W 
Cincinnati Cast Aluminum Blowers are a smart 
buy now and for many years to come because 
~ luminum is: 

NON-SPARKING 

Cincinnati Cast Aluminum Blowers are AMCA Type B 
spark resistant. With the addifion of a non-sparking shaft, 
they meet AMCA Type A requirements. See Page 5. 

CORROSION FREE 

No painting required. Maintenance free in moist environments. 

LIGHT WEIGHT 

Aluminum is 113 the weight of steel and, therefore, less struc- 
tural support is required. 

NON-TOXIC 
Aluminum is friendly to foods, beverages and medicines. Cast 
Aluminum Blowers are used in many food processing applica- 
tions where cleanliness is important. 

STRONG 

Aluminum's strength is exhibited in products such as highway 
guard rails, truck trailers and baseball bats. In high speed 
blower wheels, aluminum is alloyed withmagnesium and other 
metals for greater strength. 

hw 

AlTRACTIVE 

Aluminum's natural appearance is desirable. No other metal 
accepts a greater variety of finishes. 

It can be brushed, buffed, colored by anodizing and has ex. 
cellent paint adhesion. 

NON-MAGNETIC 

Resists magnetism even in  magnetic fields making it ideal 
in electronic applications where prevention of interference 
is very important. 

WORKABLE 

Aluminum can be machined by every known metal working 
process. This makes future modifications easier. 

NOT AFFECTED 
BY COLD 

Unlike many materials that become brittle when super cold, 
Aluminum alloys can actually become stronger. Cast 
aluminum blowers are used in many sub-zero applications. 

AVAILABLE 

Approximately eight percent of l h e  earth's crust contains 
aluminum making it the most common metal on earth. 

Blowers shall b e  cast with commercial grade 319 cast 
aluminum, having a 3116" minimum wall thickness. 
Housing halves should be attached with tapered lugs 
hav~ng a minimum 45 degree taper from centerline for 
additional strength. Inlets and outlets shall be round for 
convenient slip f i t  of duct work or hose. Blower slzes 14A 
and larger shall have a reversible housing that is 
rotatable. Blowers shall be AMCA type B spark res~stant 
or better. Blower performance shall be derived from data 
as tested per AMCA Standard 21 1. 

Blower wheels with tip speeds up to 13,000 feet per minute 
shall be 319 cast aluminum. Blower wheels with tip speeds 
over 13,000 feet per minute shall be 356 aluminum with a T6 
heat treatment. Wheel hub shall be an integral part of the 
wheel casting. Wheels shall be locked onto the motor or fan 
shaft wilh two, knurled, cup point set screws with a locking 
patch or nylon insert. Set screws shall be 90" - 120" apari 
with one over shaft keyway. Up to 13" diameter wheels shall 
have 5/76-18 set screws lorqued to 100 inch pounds. Wheels 
over 13" in diameter shall have 3/8-16 set screws torqued to 155 
inch pounds. 

-lalancing shall be accomplished by removal of material only 
- no additional weights are to be used in the balancing pro- 
cess. Wheel diameters up to 13" shall be statically balanced. 
Wheel diameters above 13" shall be dynamically balanced. 

,-fan motorand bearing cap vibration levels shall not exceed 1.5 
mils displacement at 3453 RPM. 

All fan bases shall be a minimum of 12 gauge steel. 

All motors shall be continuous duty type. 

Inlet or outlet flanges (if required) shall be 319 cast 
aluminum and shall meet ANSI bolt circle and ou ts~de  
diameter dimensions (see dimensions on page 20). 

All fans 8. blowers shown have 
ro ta t ing parts and p inch  
points. Severe personal injury 
can result if operated wi:liout 
guards .  Stay away f r o m  
rotating equipment ~ ~ n i e s s  it is 
disconnected from i ts power 
soul'ce. 

1 Read oDeratina instructions 

Law Project # 22000-0-0019 1'11. 300 
. . .  . . . . . -.. -.- . 7 . - . - - -  
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TOWER AIR STRIPPING SYSTEM BLOWER SKID 

Site No. 1-52- 125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



I PLAN VIEW 1 

SEPARATOR LEGS 
HELD TO SKlD AT 
CORNERS BY 
FOUR WELDED 
STUD BOLTS FROM 
BELOW SKlD PLATE 

AIR CONNECTION BETWEEN DRUM 
& BLOWER: 8' PVC 40 ELBOWS 
& PlPE CUT TO FIT AS SHOWN. 

AT BLOWER INLET. 
USE STRAIGHT 8' FERNCO CPLG r- -7 r-4-7 

L PUMP MOUNTING 

I NORTH ELEVATION I BRACKET WELDED 
TO SKlD 

1 SKID - 1 1  GA C.S. PLATE ON 3C4.1 BASE FRAME. CHANNELS 
AT PERIMmER & ALONG CENTER THE LONG WAY. FINISH: 
SID. SHOP PREP. PRIME & FINISH PAINT SAFETY BLUE COLOR 
ENAME PAINT. INCLUDES 9' x 9" x 1.5" HEIGHT PUMP 
MOUNTING BRACKET WELDED TO SKI0 PLATE. 

2 MODEL PB-18 PRESSURE BLOWER WIW 1 0  HP TEFC MOTOR 
BLOWER MOUNTED TO SKlD ON FOUR (4) R.I.S. VIBRATION 
ISOLATORS. 

3 MOI!3JRE SEPARATOR - 110 GALLON OPEN HEAD DRUM WlTH 
TWO X 3 0 "  LENGTH LEGS OF S3x5.7 I-BEAM STITCH WELDED 
TO BOTTOM. SEPARATOR LEGS BOLTED TO SKID PLATE AT 
M E  FOUR CORNERS. BOLT HEADS TO BE BACK WELDED 
UNDER SKID PLATE TO PROVlDE RIGID STUB BOLT FACING UP 
TO MOUNT DRUM LEGS. FINISH PAINT DRUM & BASE TO 
MATCH SKID. CONNECTIONS ON MOISTURE SEPARATOR DRUM: 

3A AIR INLET - 8' SCH. 40 V E E L  PlPE CUT & FIT TO HE 
TANGET TO DRUM 0.0. AS SHOWN. MINIMUM PROJECTION = 
3' ON SHORT LEG TO DRUM BODY. 

3 8  AIR ounm - 8 "  
CENTER. MINIMUM 

SCH. 4 0  STEEL 
3'1 PROJECTION 

PlPE WELDED 
FROM UD. 

AT TOP 

3C DRAIN/PUMP INLET - 1-1/4 '  NPT HALF CPGL WELDED AT ----  

B o n d ~  OF SIDEWALL. 1 - i / 4 -  PLUMBING PARTS OUEIOE 
DRUM: GALV. CLOSE NIPPLE. GALV. TEE. GALV. CLOSE NIPPLE 
TO PVC 4 0  THREADED MANUAL DRAIN VALE. POLYPRO MPT x 
HOSE NIPPLE. PUMP SUCTION HOSE WrrH 5.5. HOSE CLAMPS, 
POLYPRO MPT X HOSE NIPPLE TO W C  40 PUMP ISOLATION 
VblVE, 3' LENGTH W. NIPPLE INTO PUMP INLET. 

3 0  MULTI-LNEL FLOAT SWITCH - 2' NPT HALT CPLG WELDED AT 
10.8 INCHES FROM CENTER OF LID. 

4 MOISTURE CONDENSATE PUMP (P-4) wrm 1/2  HP TEFC 
MOTOR. PUMP BASE HAS FOUR HOLES FOR BOLTING THRU 
MOUNTING BRACKET. 

I CUSTOMER CONNECTIONS & RELD NOTES 1 
A AIR INLET FROM AIR STRIPPER - 8' SCH. 40  PlPE FOR USE 

WlTH 8" STRAlGHT FERNCO CPLG TO CONNECT TO W C  4 0  AIR 
INLET PIPE. 

q AIR OUTLET TO DUAL CELL VAPOR PHASE CARBON VESSEL - 
6" 0.0. SLEEVE AT BLOWER OULET FOR USE WlTH 6' x 8' 
FERNCO CPLG TO CONNECT TO 8' PVC 40 PlPE OUT TO 
CARBON UNIT. 

C WATER OUT FROM P-4  - 1" NPT COUPUNG ON TOP OF 
PUMP. 

D MANUAL DRAIN - 1-1/4' NPTF ON W C  40 DRAIN VALVE 



I 

Submittal No.: 13720-04-A x,d 
/ 

Building Sump Pump 

Zoeller Pump Co., Model #J161 with integral float 
0.5-HP, 200-208 VolV3-Phase, 
Simplex 3-Phase Control Panel 

Zoeller Variable Level Float Switch. 



Aug. 13,2001 
- ---- --- - 

Cameron Great Lakes SO # 77977 

Blue Water Env'tal YO # 02370-109 

w A tlention: Joe Bst lagb~CGL Law Project # 22000-0-0019 ~ h .  300 
Active Industrial Site - NYSDEC 

Hri: ClGL Sales Order #7 7977, BWE Y O  #02370-109, 

?'he l'ollowuzg data has been generated by Cameron Carbon's =.Pa Mo&J (excepr those 
compounds preceded by ###. which a1-r: best csllniates due to lack of speclfjc dataj  The 
carbon capacities to sa~urntiorl have been used to compute the carbon cxhaustlon rate In 

1 bhlr 

ttrachlorohene 

Tltf 
Vinyl chloride 

. .... 

~=Rw:  Joseph M. Battnglia - Cameron Great Lakes, Inc. 

166 Sandybrooke Drive 
Langlrorne, PA 19047 

Tel215-752-2246 (fax 2247) 

TO: Angie Gershan ,  Project Engineer' - 
Law Engineering 62 Env'tal Svcs (LAW) 
One Sut~wit  Square - Suite 402 
Route 413 & Doublewoods Road 
Langhorne, PA 1 9047 
Tel. 21 5-860-1963 (fax 5360) 
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PRE.F%E€D 83: USING PSYCHOMETRIC CHART TO DETERMINE: - - . - - - . - - 1 -. 

Joseph M. Battaglio 
Calllcron Gveat Lakes. Inc. 

(1) RELATIVE HUMlDlrY (RH) AFTER AIR TEMP 
RlSE ACROSS A BLOWER, OR 

hW 166 Sandybrooke Drne 
Langhorne, J'A 19047 

(2) TEMP RlSE REQUIRED TO LOWER 700% RH TO 

TeI215-752-2246 (fax 2247) A DESIRED LOWER RH 

-. - -  - 
Exarn~le ? Whet will the W bs ~f saturated 
air at 55'~ 1s heated to 65OF by a 10'F temp 
rlse across the blower? 

Solufi~n 1 ' Flnd 55'F on the 100% RH or 
"Wet Bulb"curve Find 6 9 F  on the "Dry 
Bulb" 1,118 The two I~nes Intersect st 54% w. 
Example 2 What temp, w e  is requlred to 
lower the RH of saturated alr at 60'F & 
100% RH to a dewred RH of 50x7 

$ulut/on 2. Fmd 60°F on the 700% RH or 
"Wet Bulb" curve. Go down the llne of 
constant enthalpy untll you Intersect wlth 
the 50% RH cuwe Read down from this 
pant to the "Dry Bulb" lrne to read 72'F T h  
required temp. rise is 72 - 60 = E F  





for 
PB - Cast Aluminum Pressure Blowers 

SPB - Stamped Steel Pressure Blowers 
PBS - Fabricated Steel Pressure Blowers 
LM - Volume Blowers 
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DANGER 
ALL FANS AND BLOWERS SHOWN HAVE ROTATING PARTS AND PINCH POINTS. SEVERE 
PERSONAL INJURY CAN RESULT IF OFERATED WITHOUT GUARDS. STAY AWAY FROM 
ROTATING EQUIPMENT UNLESS IT IS DISCONNECTED FROM ITS POWER SOURCE AND 
ALL ROTATING PARTS HAVE STOPPED MOVING. 

READ ALL OPERATING INSTRUCTIONS CONTAINED HEREIN 
BEFORE INSTALLING EQUIPMENT. 

NO GUARANTEE OF ANY LEVEL OF SPARK RESISTANCE IS IMPLIED BY SPARK RESISTANT 
CONSTRUCTION. IT HAS BEEN DEMONSTRATED THAT ALUMINUM IMPELLERS RUBBING 
ON RUSTY STEEL MAY CAUSE HIGH INTENSITY SPARKS. AIR STREAM MATERIAL AND 
DEBRIS OR OTHER SYSTEM FACTORS MAY ALSO CAUSE SPARKS. 

PART # 011 1 1  
CATALOG # PMA-793 
SUPERSEDES PMA-292 



I .  Rotating parts including shaft and V-belt drives 
nust be properly guarded to prevent personal injury. 

rical wiring must be accomplished by a quali- 
led ectrician in accordance with all applicable '. % 
:odes. 

3. Care should be taken: 
Not to run fan above its safe speed (See 
Perlormance Tables in Sales Catalog or call 
CF sales offrce). 

Not to operate in excessive temperatures (See 
limitations in Sales Catalog or call CF sales 
office). 

Not to operate in dangerous environments. 

Read all instructions carefully. 

Receiving Inspection 

When unit is received, inspect immediately for dam- 
aged or missing parts. Even though all units are 
carefully inspected and prepared for shipment at the 
factory, rough handling enroute may cause concealed 
damage or cause nuts, set screws, bolts or locking 
collars to work loose. Be certain all fasteners are 

Table #2 ; 

Tabla tl - 
T B ~ J E  VALUES FOR TAPERED BUSH~NGS 

tightened securely. Rotate wheel by hand to verify 
that it rotatesfreely and that there are no obstructions. 

Bushing Size 
H 
P 

Inspect all shipments carefully for damage. The re- 
ceiver must note anydamage on the carrier's bill of 
lading and filea claim immediately with the freight 
company in the case of damage. Keep a record of 
all equipment received, including inspection details 
and date of receipt because of the possibility of partial 
shipments. 

- - -  

Handle your equipment with care. Some fans are 
provided with lifting lugs or holes for easy handling. 
Others must be handled using nylon straps or well- 
padded chains and cables which protect the fan's 
coating and housing. Spreader bars should be used 
when lifting large parts. 

MINIMUM 
RECOMMENDED TORQUE (INCH-LBSZ 

Centrifugal fans are best lifted using one strap under 
the fan's scroll and another strap around the bearing 
base. 

Steel Parts 
95 

192 

DO NOT LIFT CENTRIFUGAL FANS BY THE FAN 
SHAFT, WHEEL, FLANGES, INLET SUPPORT, OR 
MOTOR EYE BOLT. 

Alum. Parts 
60 
80 

Foundations 

Fan foundation must be flat, level and rigid. Where 
foundation is not completely flat, shims must be 
placed under fan support at each anchor bolt as 
required. Bolting fan to an uneven foundation distorts 
alignment and causes vibration. 

Structural steel foundations should be heavily cross- 
braced for load support. 

If wheel set screws are loosened andlor wheel is removed from shaft. set screws be replaced. 
Set screws cannot be used more than once. Use knurled, cup point set screws with a locking patch. 

\, SET SCREW TORQUE VALUES 
SET SCREW SIZE 

Diameter & No. 
of Threadsllnch 

1/4-20 
511 6-1 8 

MINIMUM REQUIRED TORQUE (INCH-LBS) 

Hex Size Across 
Flats (Allen Wrench) 

118" 
5/32" 

318-1 6 
7/16-14 - 
112-1 3 
518-1 1 

Steel Set Screw 
Into Steel Threads 

pp 

65 
165 

Steel Set Screw lnto Aluminum 
Threads or Stainless Steel Set 

Into Stainless Steel Threads 

65 
100 

3/16" 

- 7/32" 

114" 
511 6" 

228 
348 

155 
230 

504 330 
1104 700 



Before Connecting Power 

1. Inspect all fasteners and retighten if necessary: 
a. Foundation bolts. " -.Set screws in fan wheel, bearings and V-belt 

drive (See Tables #I & #2 on preceding page). 
c. Housing, bearing and motor mounting. 

2. Any inspection doors should be tight and sealed. 

3. Bearings should be checked for alignment and 
lubrication (See Fan Bearing Maintenance, page 5). 

4. Turn rotating assembly by hand to insure that it 
does not strike housing. If the wheel strikes the 
housing, the wheel may have moved on the shafl or 
the bearings may have shifted in transit. Correction 

be made prior to start up. 

5. Check motor to insure proper speed and electrical 
characteristics. 

6. Check V-belt drive for alignment and correct belt 
tension. 

7. Afler wiring, energize motor for 1 second to check 
for proper rotation. 

Before any maintenance or service is per- 
formed, assure that unit is disconnected from 

v power source to prevent cAuT'ON accidental 1 starting. 

The key to good fan maintenance is a regular and 
systematic inspection of all fan parts. Severity of the 
application should determine f requency of inspection. 
The components requiring service are generally the 
moving parts which include bearings, fanwheel, belts, 
sheaves and motor. 

Cast Alumlnum & Metal Parts 

Cast aluminum and steel parts usually do not require 
maintenance during the life of the unit except painted 
metal surfaces that may require periodic repainting. In 
a severe, dirty operation, the wheel should be cleaned 
with a wire brush to prevent an accumulation of 
foreign matter that could result in fan unbalance. After 
cleaning wheel, inspect for possible cracks or exces- 
sive wear, which can cause unbalance. DO NOT 
operate a wheel that is cracked chipped, has broken 
blades or excessive wear.- If wheel set screws 
are loosened andJorwhee1 is removed from shaft, set 
screws must be replaced. Set screws cannot be used 
more than once. Belts on V-belt drive units require 
pwiodic inspection and replacement when worn. For 

:ple belt drives, belts should be replaced with 
ma v ched sets. 

Motor Maintenance 

1. Disconnect power to motor 

2. Removing dust and dirt: Blow out open type motor 
windings with low pressure air to remove dust or dirt. 
Air pressure above 50 P.S.I. should not be used as 
high pressure may damage insulation and blow dirt 
under loosened tape. Dust accumulation can cause 
excessive insulation temperatures. 

3. Lubrication: The motor bearings and the fan bear- 
ingsonthe belt drive fansshould begreased at regular 
intervals. Motor manufacturers' greasing instructions 
and recommendations should be followed closely. 
Avoid the use of a pressure greasirlg system which 
tends to fill the bearing chamber completely. Do not 
overgrease. Use only 1 or 2 shots with a hand gun in 
most cases. Maximum hand gun rating 40 P.S.I. 
Rotate bearings during lubrication where good safety 
practice permits. NOTE: On motors with non- 
regreasable sealed bearings, no lubrication is re- 
quired for the life ef the bearings. 

To prevent rusting of bearing parts, the motor shaft 
must be rotatedat regular intervals (30 days) to assure 
these parts are well covered with oil or grease. 

A WORD OF CAUTION 
ABOUT MOTORS 

. . !  

Using your hand to test the running temperature of 
a motor can be a very painful experience: 

Normal body temperature 98.6"F 

Threshold of pain 
caused by heat 

Average temperature 
of hot tap water 14O.O0F 

Average temperature 
of hot coffee 

Normal operating temperature 
of a fully loaded eledric motor, 
open type, 70°F ambient 
temperature 1 74.OoF 



Care should be taken not to over tighten V-belt 
drive. Excessive belt tension overloads fan and 
motor bearings. It is much less expensive to 
replace belts worn from sllppage than to replace 

2arlngs damaged from excessive loadlng. 
'tr' 
Fans shipped corr~pletely assembled have had V-belt 
drive aligned at the factory. Alignment should be re- 
checked before operation as a precaution due to 
handling during shipment. 

1. Be sure sheaves are locked in position. 

3. TlolrG 3 L I C l I y I I L  GUYU VI luu. - r e -  --.--- .-.--- -. 
driving and driven sheaves to check alignment. The 
motor andfanshaftsmust be parallel and V-belts must 
be at right angles to the shafts. 

4. Start the fan. Check for proper rotation. Run fan at 
full speed. A slight bow should appearon slack side of 
belt. Disconnect power and adjust belt tension by 
adjusting motor on its sliding base. All belts must have 
some slack on one side. 

5. If belts squeal at start up, they may be too loose. 

6. When belts have had time to seat in the sheave - ~ 

2. Key should be seated firmly in keyway. grooves, then readjust belt tension (2-3 days). 

Table #3 (See Fan Bearing Maintenance, page 5.) 

Conditions Around Bearing Operating Temperature of Fan "Greasing Intervals 

I Fairly Clean 

I Moderate to 
Extremely Dirty 

I Cold Storage Room 

6 -12 months 
2-3 months 
1-2 months 

up to 160°F 1-2 months 
161 "-200°F plus' 2-4 weeks 

every defrosting period or 
no more than 4 months 

I For fan applications over 200°F: greasing intervals should be from several days to 2 weeks, depending 
on the temperature. 

r **For vertical installations, greasing intervals should be twice as frequent as table values. 

The following greases, or one that is equivalent to the general description, are recommended for the 
following temperatures or excessive moisture applications. 

Operatlng Conditions Use Grease Equivalent to these Grades 
Esso-Beacon # 325 (-65°F) 

Temperatures -65°F to 0°F Grease # 28 (-65°F) 
Shell Oil Aeroshell No. 7 (-1 00°F) 

~ e n k r a l  Description: Versatile multipurpose microgel thickened synthetic hydrocarbon grease with 

!, corrosion inhibitors, anti-oxidant additives, water resistance tendencies and EP 
characteristics. 

Temperature 0°F to 200°F inclusive Mobil Oil  obilu lux EP # 2 
(Also use for heavy condensation Shell Oil - Shell Alvania EP # 2 

or direct splash of water) Chevron - Chevron SRI # 2 

General Description: Multipurpose NLGl # 2 grease from lithium soap with EP characteristics, rust 
inhibitors, anti-oxidant additives and good water resistance tendencies. 

Temperatures over 200°F Dow Corning - DC44 (400°F) 
(Not compaiible with non-silicon based greases) 

I General Description: Versatile multipurpose microgel thickened synthetic hydrocarbon grease with 
corrosion inhibitors, anti-oxidant additives, water resistance tendencies and EP 
characteristics. 



V-belt drive assembly can be mounted as follows: 

1. Clean motor and fan shafts. Be sure they are free 
from corrosive material. Clean bore of sheaves and 
coat with heavy oil for ease of shaft entry. Remove oil, 

v rease, rust or burrs from sheaves. 

2. Place fan sheave on fan shaft and motor sheave on 
its shaft. Do not pound sheaves on as this may 
damage bearings. Tighten sheaves per Table # 1 or 
# 2 on page 2. 

3. Move motor on slide base so belts can be placed in 
grooves of both sheaves without forcing. Do not roll 
belts or use a tool to force belts over the grooves. 

4. Align fan and motor shafts so they are parallel. The 
belts should be at right angles to the shafts. A straight 
edge or taut cord placed across the face of the 
sheaves will aid in alignment. 

5. Tighten belts by adjusting motor base. Correct 
tension gives the best drive efficiency. Excessive 
tension causes undue bearing pressure. 

6. Start the fan and run it at full speed. Adjust belt 
tension until only a slight bow appears on the slack 
side of the belts. If slippage occurs, a squeal will be 
heard at start-up. Eliminate this squeal by discon- 
necting power and tightening up the belts. 

7. Give belts 2-3 days running time to become seated 
in sheave grooves, then readjust belt tension. 

If the shafts become scratched or marked, carefully 
move sharpedges and high spots such as burrswith 

%e emery cloth or honing stone. Avoid getting emery 
dust in the bearings. 

Do not apply any belt dressing unless it is recom- 
mended by the drive manufacturer. V-belts are de- 
signed for frictional contact between the grooves and 
sides of the belts. Dressing will reduce this friction. 

Belt tension on an adjustable pitch drive is obtained by 
moving the motor, not by changing the pitch diameter 
of the adjustable sheave. 

Sealed Bearings 
Sealed for life bearings are pre-lubricated with the 
correct amount of manufacturer approved ball bear- 
ing grease, and are designed for application where re- 
lubrication is not required. 

Relubrlcatable Bearlngs 
The motor bearings and fan bearingson belt drive fans 
should be greased at regular intervals. Motor manu- 
facturers greasing instructions and recommendations 
should be followed closely. Avoid the use of a pres- 
sure greasing system which tends to fill the bearing 
chamber completely. Do not over grease. 

NOTE: On motors with non-regreasable, sealed bear- 
ings, no lubrication is required for the life of the 
bearing. 

Table #3 (page 4) lists the time intervals between fan 
bearing greasing to insure proper lubrication in ad- 
verse conditions of heat and dust. Use only 1 or 2 
shots with a hand gun in most cases. Maximum 
handgun rating 40 P.S.I. 

Cincinnati Fan & Ventilator Company warrants prod- 
ucts of its own manufacture against defects of material 
and workmanship under normal use and service for a 
period of eighteen (18) months from date of shipment 
or twelve (1 2) months from date of installation, which- 
ever occurs first. 

This warranty does not cover ordinary wear and tear, 
abuse, misuse, overloading, negligence, alteration or 
systems and/or materials not of Seller's manufacture. 
Expenses incurred by Buyer(s) in repairing or re- 
placing any defective product will not be allowed 
except where authorized in writing and signed by an 
officer of the Seller. 

The obligation of Seller under this warranty shall be 
limited to repairing or replacing F.O.B. Seller's plant, 
or allowing credit at,,Seller's':op!ion. This warranty is 
expressly in lieu of all other warranties expressed or 
implied including the'.warranties of merchantability 
and fitness for use and of all other obligations and 
liabilities of the Seller. The Buyer acknowledges that 
no other representations were made to him or relied 
upon him with respect to the quality or function of the 
products herein sold. 

On equipment furnished by the Seller, but manufac- 
tured by others, such as motors, Seller extends the 
same warranty as Seller receives from the manufac- 
turer thereof. Repairs for motors should be obtained 
from nearest authorized motor service station for the 
make of rnotorfurnished. All motors used are products 
of well-known manufacturers with nationwide service 
facilities. Check the yellow pages of your telephone 
directoryfor the location of the nearest service shop. 

Cincinnati Fan & Ventilator Company assumes no 
responsibility formaterial returned to ourplant without 
our prior written permission. 



Replacement or spare parts may be ordered through 
your local Cincinnati Fan representative. (Refer to 
drawings that begin on page 7.) 

following information should accompany parts 
W r s :  
1. Motor horsepower, frame size, motor speed, 

voltage, phase, cycle and enclosure. Motor man- 
ufacturer's model number from motor nameplate. 

2. Fan Speed (if V-belt driven). 
3. Fan serial and model numbers from the fan 

nameplate and a complete description of the part. 

An adequate stockof repair parts is maintained where 
possible. If yourfan isvital to production orto plant 
operation, it Is advisable to have all spare parts on 
hand to mlnlmize the posslblllty of downtlme. 

In the event that trouble is experienced in the field, 
the following are the most common fan difficulties. 
These poinis should be checked in order to prevent 
needless delay and expense. 

1. CAPACITY OR PRESSURE BELOW RATING 
a. Incorrect direction of wheel rotation. 
b. Speed too slow. 
c. Dampers not properly adjusted. 
d. Poor fan inlet or outlet conditions (elbows, 

restrictions). 
4ir leaks in system. 

 amag aged wheel. 
Total resistance of system higher than 
anticipated. 
Wheel mounted backwards on shaft. 
Fan not properly selected for a high 
temperature andlor high altitude application. 

2. VIBRATION AND NOISE 
a. Misalignment of bearings, coupling, wheel 

or V-belt drive. 
b. Unstable foundation or supports. 
c. Foreign material in fan causing unbalance. 
d. Worn bearings. 
e. Damaged wheel or motor. 
f. Broken or loose bolts and set screws. 

g. Bent shaft. 
h. Worn coupling. 
i. Fan wheel or drive unbalanced. 
j. 120 cycle magnetic hum due to electrical 

input. Check for high or unbalanced voltage. 
k. Fan delivering more than rated capacity. 
I. Loose dampers. 

m. Speed too high or fan rotating in wrong 
direction. 

n. Vibration transmitted to fan from some 
other source. 

3. OVERHEATED BEARINGS 
a. Check bearing lubrication. 
b. Poor alignment. 
c. Damaged wheel or drive. 
d. Bent shaft. 
e. Abnormal end thrust. 
1. Dirt in bearings. 
g. Excessive belt tension. 

4. OVERLOAD ON MOTOR 
a. Speed too high. 
b. Fan over capacity due to existing system 

resistance being lower than original rating. 
c. Specific gravity or density of gas above 

design value. 
d. Wrong direction of wheel rotation. 
e. Shaft bent. 
f. Poor alignment. 
g. Wheel wedging or binding on fan housing. 
h. marings improperly lubricated. 
i. Motor improperly wired. 
j. Defective motor. Motor must be tested by motor 

manufacturer's authorized repair shop. 



FORWARD CURVE 

MODELS PB, SPB & LM 
HOUSINGIWHEEL COMPONENTS 

All arrangements 

'1. lnlet slde plate (if required). 
'2. Housing, inlet side. 
'3. Wheel (Radial or Forward Curve). 
4. Housing, drive side. 
5. Drive side plate (if required]. 

NOTE: Rotation determined by viewing blower 
from drive side, not looking into inlet. 

MODEL PBS 
FABRICATED HOUSlNGiWHEEL COMPONENTS 

All arrangements 

'1. lnlet side plate. 
"2. Wheel (Radial or Forward Curve). 
3. Housing, non-reversible (CW or CCW). 

NOTE: Rotation determined by viewing blower 
from drive side, not looking into inlet. 

I I 

Arrangement 4 - Type 
BASE COMPONENTS 

1. Motor. 
-2. Combo base. 

3. Riser blocks (if required]. 

~rra&ernent4 1 Type 2 
BASE COMPONENTS 

I 1. Motor. 
I 
I 2. Angle bracket (if required). 
I 3. Bottom base. 

4. Riser base, 1-314" (if required). I 4. Riser blocks [if required). 



Arrangement 2 
BASE COMPONENTS 

1. Upright base. 
2. Shaftlbearing assembly. 

Arrangements 1 & 9 
BASE COMPONENTS 

1. Spacer ring (not required 
for PBS blowers). 

2. Shaftlbearing assembly. 
3. Fan sheave. (Arr. 9 only). 
4. Belt(s). (Arr. 9 only). 
5. Bearing base. 
6. Motor slide base. (Arr. 9 only). 
7. Motor. (Arr. 9 only). 
8. Motor sheave. (Arr. 9 only). 
9. Belt guard. (Arr. 9 only). 

Arrangement 8 
BASE COMPONENTS 

1. Spacer ring (not required 
for PBS blowers). 

2. Shaftlbearing assembly. 
3. Shaft coupling. 
4. Motor. 
5. Base. 

BM - 7/00. ADV. 8 



FRICTION LOSS 
Sump Pump Sizing - Losses 

Active Industrial Uniform Site, Lindcnhurst, N Y  
LAW Project No. 22000-0-0019 

Pipe Length 
(ft) 

1.5" Pipe 
Straight Pipe 19.8 
W n g s  3 1.66 

5 1.46 

$" Pipe 
Straight Pipe 44.4 
Fillings 98.33 

142.73 

20 GPM 
Headloss/100' Headloss 

(ftl (ft) 

270 GPM 
Headloss/lOO' Headloss 

(fi) (ft) 

Static Head: 
Friction Head 
TDH : 

Q: 
h, : 

PrcparedlDale: AKG 6/11/01 

Checked/Dak: DMS 6/12/01 

20 gpm 
Min Max 

270 gpm 
Min Max 



FITTINGS EQUIVALENT LENGTIJ CALCULATION 
Sump Pump Sizing - Losses 

Active Industrial Uniform Silc, Lindenhurst, NY 
LAW Project No. 22000-0-0019 

Total Equivalent 
Fittings No. Fittings LID Equivalent Lengths (L)/unit 

Lengths 

1.5-inch Piping120  pin Flow 

90' Elbows 3 30 4.03 

45°Elbows 1 16 2.15 2.15 
Ball Valve 2 15 2.0 1 4.03 
Check Valve 1 100 13.42 '1 3 .42 

3 1.66 

4-inch Piping1270 gpm Flow 
1.5" -> 4" Reducer 1 -20 6.67 

90°Elbows 2 30 20.00 20.00 
Tee (thru) 1 20 6.67 6.67 
Tee (branch) 3 60 20.00 60.00 
Ball Valve 1 15  5 .OO 5 .OO 

98.33 

PreparediDate: AKG 6/11/01 

ChcckedJDate: DMS 61 1210 1 



Q Q 
(gpm) (cu. ft /set: 

0 0 
10 0.022 
20 0.044 
30 0.067 
40 0.089 
5 0 0.111 
60 0.133 
70 0.156 
8 0 0.178 
9 0 0.200 
100 0.222 
125 0.278 
150 0.333 
175 0.389 
200 0.344 
225 0.500 
250 0.556 
275 0.611 

SYSTEM CURVE TABLE 
S h n p  Pump sking - Losses 

Active Industrial Uniform Site, Lindenhurst, NY 
L A I ~  Project No. 22000-0-0019 

1.5-inch Piping 
C=100 Friction pel 

Vclocity Friction1100' 5 1.46 ft 

4-inch Piping 
C=100 Friction per 

Velocity Friction/lOO1 136.07 ft 
Min Static Min Max Static Max 

Head TDH Head TDH 

PreparedIDate: AKG 611 110 1 
CheckedIDate: DMS 611 2/01 



SECTION. 2 .20.~ -' 
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l inconsistencies 1 SHIP TO: 3649 Cane Run Road Louisvil/e, KY 4021 1-1961 

(502) 778-2731. l (800)  928PUMP.FAX(502) 774-3624 

; Non-clogging bronze vortex impeller design. 

Durable cast conslruction. Cast iron switch case, base, 
motor and pump housing. 

t Castings - Casl iron class 25-30 (25,000# tensile 
strength). Impeller, bronze class 855-5-5. 

Corrosion resistant powder coated epoxy finish 

20 fool UL listed 3-wire neoprene cord and plug. Longer 
cords available in lengths of 25-35-50 feet 

Automatic reset thermal overload protection. (1 Ph only). 

Oil-filled motor - hermetically sealed. 

Carbon and ceramic shaft seal 

Maximum temperature for effluent or dewatering, 
" 130' F. - 54" C. (ED 140' F. -%0" C): 

C- 
3450 RPM, 6 0  cycle. 

- Major width 12%". Height 189116". '(Single seal pumps) 

No screens to clog. 

SquareRing & Gasket - Neoprene. 

- Bearings - Lower ball & upper sleeve 

Stainless steel screws, bolts, float rod, handle guard, 
arm and seal assembly. 

, . .... I . 
" PasseS'T spheiical sol'ids. 

1 %" NPT discharge with 2" or 3" Range available. 

Aulomatic units available with float operated, 
submersible (NEMA 6) 2 - pole mechanical switch. 
On point 14%" - Off point 5 .  

Available in single or double seal designs 

100% of units are compulerized tested. 

Protects motor from seal leaks 

Improved bearing lubrication 

Helps eliniinale seal and bearing damage from dry runs 

Major width 12%'. Height 2O7l16". 

Nole: Tke s~zing of ellluenl syslems normally requires variable level 
Iloa\(s) conlrols and properly smd basins lo  achieve required 
purnplng cycles 

AUTOMATIC UNITS NOT RECOMMENDED 
FOR USE IN EFFLUENT SYSTEMS. 

161 - 163 - 165 Single Seal Series 
4161 - 4763 - 4165 Double Seal Series 
(For Pump Prefix ldenfificafion see News 8 Views 0052) 

FOR SEPTIC TANK LOW PRESSURE PIPE (LPP) 
AND ENHANCED FLOW STEP SYSTEMS 

s CF ' 6 ;I-- g.f* h -  i'f' .& :. :>? : 

OR DEWATERING PUMP. SUBMERSIBLE 
1'K NPT DISCHARGE STAWDARD 2" AND 3" NPTWANGE AVAILABLE 

MEMBER 

AM] SEWAGE 
PUMP MFRS. ASSN. 

POWDER 
COATED 

. Auton~allc (S~ngle Seal Only) 0 1  Nonautornat~c 
161-163 and 41 61-4163 Series 165 and 4165 Series 

% H P , 1 PI), 1 l5V,  200-208V or 230V . 1 H P . 1 Ph ,200-208V or 23DV 
% H P , 3  PI1 200-SOBV, 230V or 460V . 1 H P , 3  PI1 ,200-208 230V or 4FOV 
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I FLOW PER MINUTE 

' ,.,". -,,.. ' . . '  ..,, .. < . , :-ir,(i: ;i. , ':! :* .. ,.. ....ri- i t  .- 
161 MODELS 4161 MODELS Control Selection Listings 

SmgIeSeal D~uble Seal Volb - Ph Mode Amps Simplex Duplex CSA UL 
MI61 115 1 Aulo . 15.5 . Y Y 
N161 N4161 1115 1 Non -- 3 o r 5 8 6  Y V'l - 15 5 
Dl61 230 1 Aulo 7.5 Y Y 
El61 I €4161 2 3 0  11 Non / 75  1 -- 1 3 o r 5 8 6  1 Y 1 Y 

' HI61 I 1 20C-208 1 1 Auto 1 8.8 ( --- - Y I N  

' F161 I ' F4161 1 230 31 Non ( 5.2 4 1 6  3 8 4 o r 5 8 6  Y ( Y 
y 4 8 6  1 3 & 4 o r 5 8 6  1 Y Y 

163MODELS 4163MODELS Control Selection L~stings 
SmgleSeal DoubleSeal Volts - Ph Mode , Amps S~mplex Duplex CSA UL 

MI63 -- 115 1 Auto 15 0 Y Y 

N163 N4163 115 1 Non 15 0 -- 3 or 5 8 6 Y Y1'J 
Dl63 / 1 230 1 ) Auto 1 7.5 1 ---- 

El63 I E4163 1 230 I I Nun 1 7.5 ( 
HI63 I --- 200-208 1 Auto 8 5 Y N 

1163 ' 14163 200-298 1 Non 8.5 3 o r 5 8 6  Y N 
' J163 ' J4163 200-208 '3' Non . 6.0 4 8 6  3 8 4 o r 5 & 6  Y Y 
' F163 ' F4163 230 3 Non 4 8 4 8 6  3 8 4 o r 5 8 6  Y Y -- 
' GI63 ' G4163 460 3 Non 2 9 4 8 6  3 & 4 o r 5 8 6  Y Y 

.,,... ,: < , ..,i:, ,~;; *.. :. .. >: ,,..,it! : " 

165 MODELS H65MODELS Control Selection Listings 

SingleSeal DoublcSeal Volts - Ph Mode Amps Simplex Duplex CSA UL -- 
230 Dl65 -- 1 Auto 10.2 Y Y  - 

€165 E4165 230 1 Nan 10.2 3 0 1 5 8 6  Y Y 

200.208 1 Aulo -- 126 Y N 

1165 ' 14165 200.208 1 Nor1 126 3 0 1 5 8 6  Y N 

' J165 ' J4165 3 3011 200.208 A_- 4 8 6-.-.3& $or 5 8 6 Y -v 
'F165 'F4165 '30 4 Non 7 4 , - -  -. . - . - 4 8 6  3 8 4 0 1 5 6 6  Y Y 

' Nu Mr,ldl:d Phq 
" UL IISIL~ untl avaiablc w ~ t h  70 Arry, plug 

i r ~  ~nln~rnr l~on ur1 addillonat %ocller producls relcl lo calalog on Piqgyl~ach Vdrlabie Levcl rloal 
Sw~I~: lm. 1 Ivl11477. Elcclr~cal Allr.~rlalor. r MU48G. Mcchai~~cal Allt~nalu~. I M049!,. Alalm Package. 
114.1073?,a110 511mpISrwqc Ijas~ns, 1-14048 1 

. , .  . . ,., . ,  . .  , _ . _ ' . .,_' .( 

integral float operated 2-pole mechanical swilch, n o  external conbol 

required. 

Single piggyback variable level noal swilch o r  double p ~ g g y ~ a c k  

variable level noal sw~lc l l  Reler lo FM0477. 

Mechanical alternalor M-Pak 10-0072 or 10.0075. Refer lo  FM0495 

Simplex three phase control panel. Refer  lo FM1228. 

See FM0712 lor w n e c l  model o l  Eleclrical Allernator. 

Variable level mnlro l  sw~ lc l i  10.0225 used as conllol aclwalor, 

specify simplex (3) lloal or duplex (3) or (4 )  f loal syslem. 
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Produd inlormation 
presented here rellecls 
condil~ons at lime of 
publicalton. Consult factory 
regarding discrepancies or 

I inconsistencies. I 
MAIL TO: P.O. BOX 16347. Louisville, KY 40256-0347 

SHIP TO: 3649 Cane Run Road - Louisville, KY 40211-1961 
(502) 778-2731. 1 (800) 928-PUMP. FAX(502) 774-3624 

SECTION: 5.10.280 

FMOf 

O2b, 

Supersedes 
0300 

visit our web site: 

SPECIFICATIONS 
EFFLUENTiSUMP SIMPLEX SYSTEM 

ZOELLER SUBMERSIBLE DEWATERING OR EFFLUENT PUMPS 

SIMPLEX SYSTEM 
Furnish a Zoeller Submersible Pump Model /(D Single Seal or Model Double Seal, with a capacity of .= 
GPM against a Total Dynamic Head of 50 feet. Motor Specification: Voltage, b0 Cycles, 3 Phase, 
0.5 HP. Dischargetobe X 1% inch NPT. Optional 2" NPT or 3" NPT (16114161 - 18914189). Cord 

length to be 53 feet. Pumps will pass X inch solids (53,551,5759, 98 & 74014140 Series) o r  518 ir! 

solids (1 37 & 139 Series) or 314 inchsolids(152, 153,16114161,16314163,16514165,18514185, 18614186, 188141,- 
& 18914189 Series.) UL listed, CSA approved, SSPMA certified, State of 
Wisc. approved, ). 

SINGLE PHASE PUMPS 
.. .., 

Guard and handle shall be of stainless steel. 

137 (cast iron) 
98 (cast iron) Series- Pump shall have !A HP 38C motor. 

139 (cast bronze).,Ser~es- Pump 
shall have % HP split phase motor withxurrent sensing, 
starling relay enclosed in switch hoydng. 
152(.4HP) 153(%HP) sefies pump shall have 
a permanent split capacitorrrlotor. The impeller shall 
be  glass reinforced thermoplastic. Motor housing 
sliall be cast iron. 
1 4 0  (Cast Iron) Series Pump shall have a 1 HP perrna- 

nent split capacitor motor with capacitor in the sw~tch 
housing attar$& to the pump. The impeller sliall be cast 

t6r  housing shall be cast Iron. Discharge sliall 
affixed 1%" female NPT hub. 

with double carbon1 
HP pelnianenl spl~t 
t i le swt lc l~ lious~no 

attached to the pump. The impeller shall be cast 
Motor housing shallbe cast 
permanently affixed 1 '/2" female 
cavity shall be oil-filled. 
161 (%HP) 

/ 
I 6 3  ( .%HPp 16511 HP) Cast ' 

lron Series- Pump shall have3 permanent split capacitor 

cooljng capability. 
4165(1 HP) Cast 

iron serie5.pDmpwjth double carbonkeramic shaft seals 
shall jaGe a permanent split capacitor motor with run 
capacitor and magnetic contactor enclosed in  the switch 
Fdusing, Impeller shall be3cast bronze. ,Motor housing 

,,,"shall be finned for extra cooling capability. The lower seal 
/ cavity shall be oil-filled. 

,/ 185 ( I  HP) I86 (1 HP) 188 (1% HP) 
189 (2 HP) Cast lron Series- Pump shall have a 

permanent split capacitor motor with run capacitor and 

\ magnetic contactor enclosed in switch housing. Impeller 
shall be of cast bronze. Motor housing shall be finned for 

seals shall have a permanent split 
capacitor and magnetic contac- 

tor enclosed ih he switch housing. Impeller sliall be c \ .  bronze. Motor h o ~  stng shall be finned for extra coolil._ 
capability. The lowe \ +eat cavlly shall be oil-filled. 
191 (2 HP) Cast iron skies pump with carbonlceraniic 
shafl seals shall have a per~~ianent s011t capacitor motor 
w~th  run capacitor enclosed rn'H~e switch houslng Impel- 
ler sliall be casl bronze and the houslng sliall be epoxy 
coated Impeller shall be of a closed4ype construction. 
Mnlnr hnr~s~nn shall hp l t n n ~ d  for ertra chnlinn r a t ~ a l N ~ f v  



MATIC CONTROL - INTEGRAL FLOAT TYPE ,,I' shaft seals shall have a 2-pole squirrel cage induction 

k V  motor. Impeller shall be cast bronze. Motor housinc 
shall be finned for extra cooling capability. The lower 
seal cavity shall be oil-filled. 
185 (1 HP) 186 (1X HP) 188 (1% HP) 

CONTROL PIGGYBACK 189 (2 HP) cast iron series shall have 2- 
pole squirrel cage induction motor. lmpeller shall be 
cast bronze. Motor housing shall be  finned for extra 
cooling capability. 
4185 (1 HP) 4186 (1% HP) 4188 ( 1 X  

4189 (2 HP) cast iron series pump 

with double carbonlceramic shaft seals shall have 2- 
pole squirrel cage induction motor. Impeller shall be 

Noted Below.) cast bronze. Motor housing shall be finned for extra 
cooling capability. The lower seal cavity shall be oil- 

10-0034 (1 15VIMa 
Max. 2 HP) (For 1 15V or 230V, 1 Phase, 

. Designed for automatic SIMPLEX CONTROL PANEL 
ler 3 & ~ ~ i r n ~ l e x ~ o n t r o l  Panebwith4hree KM225 

Control Switches shall be furnished to control a nonautomatic 
10-0230 (230VI pump. The panel shall have a Nema4Xenclosure, pump run 
30V, 1 Phase, indicator light, high water alarm, selector switches, and a UL 

anel will be sized for Zoeller Model l o - l 3 ~ ~ ,  ,&?&-J-J 
Cycle, '3 phase: '0.5 HP, 6-9  FLA 

'C 
Panels used with double seal pumps with optional moisture 

SIMPLEX'CONTROL PANEL sensors will require a seal leak detector light. 
A Zoelle'r Simplex Control Panel 

a ~ e m a  4x.endosure, pump run indicator light, hi ter A Zoeller Variable Level Float Switch shall be furnished to 
Float shall be omnidirectional and 

wiil be.sked.for.Zoeller Model , Volt, lifteen2("15).foot SYOWA cord and plastic tie mou nt- 
Phase, HP, FLA pump. ing strap. 

THREE PHASE SYSTEM 
(FOR USE WITH 130, 16014160, or 18014180 SERIES 
ZOELLER ,PUM-P) 
GENERAL 
Pump motor shall be hermetically sealed, submersible type, 
operating in a high quality dielectric oil for cooling the wind- 
ings and for lubrication of the motor bearings and ceramic- 
carbon shaft seal. Pump motor shall have external magnetic 
contactor and overload protection. All fasteners and external 
metal parts shall be of stainless steel. lmpeller shall be of 
vortex non-clog design. 

137 (cast iron) model 139 (cast bronze) model 

x shall have a 4-pole squirrel cage induction motor. 
I61  (% HP) 163 (% HP) 165 (1 H P) cast 

L iron series shall have a 2-pole squirrel cage induction 
motor lmpeller shall be cast bronze. Motor housing 
shall be [Inned for extra cooling capab~hty. 
4161 (%HP) 4 163 (% HP) 4165 (1 HP) 
cast iron serles pump wi1.h double carbonlceramic 

assembled with t and flapper shall 
be neoprene with tes and stainless 
steel rivet. Uniche 

psand fasteners. 

asket and flapper shall be neoprene w ~ t h  
cking plates and sla~nless steel wet Unicheck 

tawless steel clamps and faslene~s. 



30-001 5 (Compression Union Valve) 1 %inch IPS full 
furnished to fit 1 '/2 inch IPS' 

/ 
body and compression and fjttings 

of PVC. Flapper and.en/d seals 
shall include no.metallic park .  

Pressure rated a t ' 2 5 , ~ ~ l  (57 feet TDH) at 130" F.  
30-01 52, (2 inch) cast'/'ion full flow check valve with 2" 
female N.P.T. Rated at .!$PSI (1 15 feet TDH) at 
130" F. Neoprene polj/ester re'ihforced flapper with 
cast iron and brass backing plates &id,stainless steel 
fastener. . . 

\. 
~ ' \  

30-0160 (3inch) cast iron full flow check vabq with 3" 
female N.P.T. Rated at 50 PSI (115 feet T$M 

F. Neoprene polyester reinforced flapper 
and brass backing plates and stainless steel 

fastener. 
OPTIONAL ALARM SYSTEM 

II beornnidirectional. 

ge pipe with plastic tie 

a1 enciosure '(cord and plug). 

.listed .and CSA certified o n  

a 15' float switch. 

20'float switch, 6'power cord, and watertight connec- 

ches inside diameter 
ed. The  basin shall 

caulk inlet hubs with 
anlicorrosion coa of the hub(s) shall be  

the basin. The  basin 

provided o n  covers 
er. Optional anti- 

inch vent a 

PIPING 8 POWER WIRING 
All piping shall be rigid and permanent in nature and shall be  
furnished and installed by the contractor. A unicheck shall be 
inslalled in the discharge pipe. A 3/16" vent hole shall be 
drilled in the discharge pipe below the check valve and pit 
cover to purge the system of trapped air.. P.ower wiring shall 
be supplied by electrical contractor. Power wiring for pump- 
ing system and alarm system shall be connected to separate 
circuits. 

EXTRA DUTY 
Where conditions require, specify extra duty for adverse 
conditions. 

P DISCONNECTS AND RAIL SYSTE 
onditions, due to safety, health and 

39-0086, 1 %" N PT t (Pump Supporting) 
-- 39-0083, 2" NPT G (Pump Supporting) 

Pump Supporting: 
ump Supporting) 

Galvanized 



LID REMOVAL WITH 
HEX NUT CLOSURE 
I f  hex nuts are used for lid closure, 
a speed wrench may be used for fast 
lid removal. 
Note: Hex nuts were standard on 
HIF-150-FL and HIF-ZOO-FL fll!ers prior 
to 6/95. Wing nuts are now standard 
with these two filter models. 

CARTRIDGE INSTALLATION 

Cluster Filters High Capacity Filters 
Install cartridges on holding rods and Install cartridges on cartridge lifters, 
secure with straight thread pipe cap. one stack at a time. 

LID REPLACEMENT 
Replace wing or hex nuts systematically, working opposite to one another. 
With wing-nuts, "hand-tight" is normally sufficient. However, in extreme 
duty applications it may be necessary to tighten to 75 inch Ibs.* of torque. 
Over-tightening can cause damage to r im gaskets and top seals; do not use 
pry bars. 

I t  is  imperative to  use inch pounds. NOT foot pounds. 

HARMSCOO 
REPLACEMENT 
FILTER CARTRIDGES 
A full line of Harmsco replacement 
cartridges are available for a wide 
range of applications, featuring 
pleated design for low pressure 
drop, increased filter areas, long 
filter runs and lower filtration costs. 

, , , .  , , . ,  c. / . ,  

ha r rns~u I~ l le l -  carll~dgtls are cleartdbk arm reusaliie I ~ I  ; I I U ~ I  a ppllcallr 
and rncst micron ratings. For besl resblts, clean cart i~dgez w h ~ n  press! 
IrHerential ': 12 15 psi above ;tar! !rp d i f ferc i t~al  If car!ridge-, zr? tr' 
replaced ailow pressure artiererltlal to c m b  lo 25-30 psl abo J e  start- 
ditferential or when flow has diminished to an utlacceptable l e i d  indic 
rnp carlridqe IS at capaclly. 

Cartridge Cleaning in Aqueous Applications: 
Clean cartridges vvith pressure nozzle using standard hose. D i r ~ c t  sprav 
an angle to remove particulate. Follow these direct~olis for best resuits: 

Oils in aqueous solution: Soak cartridges in a solution of tri-sodium phc 
phate or similar strong detergent (2 Ibs, to ten gallons of water). So 
up to twelve hours. Rinse after soaking. 

Organic matter and algae in aqueous solutions: Use tri-sodium p hosphi 
or similar strong detergent as described above, plus one pint of i iql 
chlorine to kill organic matter and algae. Soak cartridges one hour or lonc 
until surface is no longer slippery. Rinse after soaking. 

Calcium & mineral deposits: Follow the directions for oils describ 
above. Rinse cartridges thoroughly for approximately ten minutes in a sol 
lion 01 one part of rnuriatic acid to  twenty parts of water. Rinse cartridg 
thoroughly with water. 

Caution: 
Do not rinse cartridoes with acid until oils and oraanic matter are removed. 
Use detergent first and iollow with acld soak for mineral removal Flush 
cartridges with water after muriatlc or tri-sodium phosphate baths. 

It is not advisable to clean Harmsco cartridges when filtering petroleur 
base liquids, toxic substances and when using one micron and sub-rnicrc 
cartridges. 

DIMENSIONS 

Service 
Ht. Inlet1 

Model A - 
B C D  Clear Outlet Drain 

HIF-7 19-112" 13" 13" 3-112" 
HIF-14 28" 13" 13" 3-5/16" 
HIF-16 28" 13" 13" 3-718" 
HIF-21 37" 13" 13" 3-112" 
HIF-24 37" 13" 13" 4 "  
HIF-42 40" 18" 18" 5-318" 
HIF-75 42" 20" 20'' 6-318" 
HIF-100 52" 20" 20" 5-718" 
HIF-150-FL 48" 28" 28" 5-3/16"* 
HIF-200-FL 58" 28" 28' 5-3/16"' 

' To center of flanged fitting. 

1-112" NPT 
1-112" NPT 
2" NPT 
1-112" NPT 
2" NPT 
2" NPT 
3" NPT 
3" NPT 
4" flange 
4" flange 

1"  NPT 
1" hlPT 
1"  NPT 
1 "  NPT 
1 "  NPT 
1" NPT 
1-112" Nf 
1-112" Nl 
1-112" Nf 
1-112" N l  



'w Ho lo ing  
r o d  o- r ing  

t4nrmsr.n r,;trtridr)e 

Standp ipe 

Ho ld ing  r o d  

Pipe cap  

PN-550 RIM CASKET 
MUST BE INSTALLED 
A S S H W N  AND NUS1 
BE KEPl  CLEaN PNO 
GREASE FREE. 

.. - - 

'Top seals have an o-ring 
raised cross sect~on that 
must be on the top side 
when re-assembled 

.. Nui 

', Lid 
T O ~ J  ~ I S L  

1' Top seal' 

; Car t r idge l i l k r  

S tandp ipe 
: Fi l ter hous ing  
t i  Fi l ter C a r t r ~ d g e  

i .  A l i gnmen t  r o d  

J. Center ing r o d  

K. B o t t o m  seal 

L. Sub-base assembly  

~ e ~ l a c e m e n t  Part  Numbers for Cluster Filters Replacement Pari  Numbers for High Capacity Filters 

HIF-7 HIF-14 HIF-16 HIF-21 HIF-24 HIF-42 HIF-75 HIF-100 HIF-150-FL HIF-200-FL 
Item Part Qty. Parl Qty. Part Qty. Part Qty. Part Qty. Item Part , Qty. Part Qty. Part Qty. Part Qty. Part Qty. 

1 202-8 12 202-8 12 202-8 12 202-0 12 202-0 12 A 202-8 16 202-0 20 202-8 20 202-B 20** 202-0 2 0 "  
2 530-A 1 530-A 1 530-A 1 530-A 1 530-A 1 B 611-A 1 669-A 1 669-A 1 613-A 1 613-A 1 
3 550-E 1 550-E 1 550-E 1 550-E 1 550-E 1 C 633-SS 1 670-SS 1 670-SS 1 651-SS 1 651-SS 1 

4 519-SS 1 519-SS 1 901-SS 1 519-SS 1 901-SS 1 D*  635-E 1 671-E 1 671-E 1 653-E 1 653-E 1 

5 551-6 1 551-8 1 930-B 1 551-0 1 930-0 1 E 622-C 14 622-C 25 623-C 25 6 2 2 4  50 623-C 50 

6 513-C. 7 5 1 3 4  7 5 1 3 4  8 5 1 3 4  7 513-C 8 F 630-C 1 672-C 1 673-C 1 646-C 1 647-C 1 

555-C 7 5 1 2 4  7 512-C 8 534-C 7 534-C 8 G 601-A 1 674-A 1 675-A 1 606-A 1 607-A 1 
560-C 1 5 3 1 4  1 965-C 1 532-C 1 1445-C 1 H Cart 42 Cart. 75 Cart. 100 Cart. 150 Cart. 200 ,- 

9 Cart. 7 Cart. 1 4  Cart. 1 6  Cart. 21 Cart. 2 4  I None 678-3 1 679-3 1 678-4 1 679-4 1 \ 
*-/ 

10 552-8 7 552-8 7 5 5 2 - 8  8 552-8 7 552-8 8 J 625-P 14 625-P 25 625-P 25 625-P 50 625-P 50 
K 639-N 14 6 3 9 4  25 639-N 25 639-N 50 639-N 50 

" And 20, 202-BT wing nuts; or 40, 202-H hex nuts. L 637-SS 1 677-SS 1 677-SS 1 638-SS 1 638-SS 1 

Harmsco Inc. lndustrial Filters Limited Warranty 
1.  Harmsco. Inc. warrants its line of Industrial Filters to be free of defects in material and 

workmanship for a period of one year from the date of installation. 
2. The warranty lor  lndustrial Filters ordered with special coatings is limited only lo  

the recoating of the detective parts due to failure in materials or workmanship for 
one year from date of installation. 

3. This warranty does not cover any equipment purchased lor use in applications in 
which the product is not suited. It is the responsibility 01 the buyer to delermine if 
a product is suitable for a parlicular application. 

4. THIS WARRANTY EXCLUDES THE FOLLOWING: 
A. Any tresh water unit installed for salt water use. 
0. Oamage caused by improper installation, operation or care. 
C. Chemical attack. 
0. Rubber type parts and normal wear items i.e "0" rings, rim gaskets, wing- 

nuts, pipe caps, holding rods. 
E. Any costs of labor or expenses expanded in the removal andlor installation of 

unit, or any surroundmg device. 
F. Damage caused by galvanic or electrolytic anack. 
G. Allering or removing the Harmsco. Inc, in formatm label. 
H. Any unil not grounded. 

5. Service under this warranty is to be provided by the distributor who sold the unit to 
the user. If the distributor is unable to provide warranty service, contact: 

Harrnsco, Inc.. P.O. Box 14066 
North Palm Beach, Florida. 33408, U.S.A. 

Phone: (561) 848-9628 Fan: (561) 845-2474 

A Returned Goods Authorization (RGA) number must be received lrom the above office and 
placed on all shipments to and correspondence with Harmsco, Inc. Please be prepared 
with the following information: 1. Model number and serial number. 2. Date o( 
installation. 3. Name ol installer 4. Nature ol problem. 5. Your address and telephone 
number. 

L I 

: Harmsco is a registered trademark of Harmsco, Inc. 
0 1 9 9 9  Harmsco, Inc. Printed in  U.S.A. Literature No .  101299-5M 

Toll Free: (800) 327-3248 
Fax: (561) 845-2474 

Local: (561) 848-9628 
E-mail: info@ harmsco.com 

MADE IN U.SA. - - - - 
Harmsco~lndustrial Filters 
P.O. Box 14066, North Palm Beach, Florida 33408 



15064-02-A 
PIPING APPURTENANCE - CARTRIDGE FILTER 

Site No. 1-52- 125 
Active Industria! Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



CAMERON GREAT LAKES, INC. 
ACTIVATED ChRBON R: FILTRATION MEDIA - WATER Rr GAS 'IWATMENT EQUIPMENT & SYSTEMS 

b Corporate OfJice: 2335 NW 29' Ave., Portland, OR 972 10 Tel: 800-777-4044 (Fax 503-225-0137) 
Eastern Regional Oflce: 166 Sandybrooke Dr., Langhorne, PA 19047 Tel: 2 15-752-2246 (Fax 2247) 
Fbr ndditional inforn2ntion on CGL products & services, pleuse visit our website: camerongreatlakes.com 

August 14,200 1 Ref. No. 1081 3-LAW-BWE 
Via Fax Only - Page 1 of 3 to BRIE 

T O  Angie Gershrnan (Letter only) 
A CC: Mark Soliman, Project Engineer. 
Law Engineering & Env'tal Svcs (LAW) Blue Water Environmental (BWE) 
One Summit Square - Suite 402 1 6 10 New Highway 
Route 4 13 & Doublewoods Road Farmingdale, NY 1 1735 
Langhon~e, PA 19047 Tel: 63 1-752-2 145 or 63 1-249-1 872 ext. 266 
Tel. 215-860-1963 (fax 5360) Fax: 63 1-752-3008 (Cell 5 16-3 I 5-3467) 

Re: Blue Water Env7tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Unifq- Site, Lindenhurst, NY 

I?ear Angie & Mark: 

This FAX message follows up on my telephone conversation this morning with Mark. Attached 

please find a catalog cut and a general arrangement drawing for the H m s c o  Model HIF-75 Cartridge 

Filter. This is the same filter & drawing Angie used for her drawings. We will supply qty 75 s 10 

micron rated cartridge filter elements to be field irrstallcd in this filter housing after installation at the 

site. (I could not find a specific micron rating in the spec. I normally use 10 micron filters for this 

service.) 

It is our understanding that upon receipt and review of this information by BWE and ERM that the 

filter can be released by BWE for fabrication. We look fonimrd lo receipt of this release. 

Joseph k&dattaglia, VP, Xgineering 
Cameron Great Lakes, Xnc. - Eustern Regioml Office 

Copy to: CGL, Portland, OR 

w 



ALLOW 70" FOR 
OVERHEAD CLEARANCE 

_t 
DRAIN 
ID" NPT 

OUTLET INLET 
YNPT 3'NPT 

SECTION A-A SLOT .50 X 1.00 
FOOTPRINT 



4,)uk':'r Lo. W A m  TREA . . TMENT 
HFiRMSCO UP-mw CARTRIDGE FILTRATION 

-A Design So Superior It's Pntented! 
Harlnsco'i up-flow design our performs conventional filters! Fluid enrerb h e  flltcr under pressure and flows rhrough the f i l w  
~nedia,  hole, in thc center tubes and perforations In thc rods that hold [be cartridges in placc, As the fluid cont~nues ~ t s  pathq I t  

flow upward p a x  the lop sea l  whcrc ~t spllls over lnro the s tandpip  as ~t h t s  the filter's domed lid The top of [he srandplpe 
ar the high point of  rhe filter. Also, note the [he flltcr cartridges are sealed at the bottom and held in place wlth threaded pipe 

caps 
UP-FLOW Stainless Steel Industrial "filter Houslnp,s 
Cartr~dge filters (304 s~ainlcss steel, CPVC standpipes, CPVC cartridge holders and tlueaded caps) 
Cartridge duster filters (to remove entire ser of  carvldgcs at one time for cleaning or replaccmcnt) 

*No Alr Entrapment 

'NO Vents 

*NO fluid 6 y - w ~  

During Stnlcing 

. ~. 
HIF- 1 4 HIP- 12"- 

Flow rate (GPM) Up to 30 Up to 60 Up to 75 up -0 1 05 
Nu. of Std. Cartridges 
Altrrnatlvc cartridge 
PI e slzc (Male NPT) 
P l g e ~  Hcigh 
Floor Space Req'd 
S c r w e  hght clearance 
Sh~ppmg wghr (appx) 
Pressure rarlng 

7 14 16 2 1 24 
Single Only 7 doubles 8 doubles 8 tnplcs 

1 1 / 2  I 1 / 2 "  2" 2 '  
19,s" 28"  2 8 "  37" 3 7 "  

13"x13" 1 3 " ~ 1 3 "  13"x13" 13"x13" 13"x13" 
3 5 "  48" 48" 68" 68" 

29 Ibs. 39 Ibs. 39 1bs 50 lbs, 5 0  1bs. 
150 psi 1 5 Opsi 150 psi 150 psi 150 psl 

' P I G .  N O .  5 1 2 4 0  5 8 4 9 5  5 8 4 9 6  S 5 9 3 6  
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VAPOR PHASE GRANULATED ACTIVATED CARBON OFF-GAS TREATMENT 
SYSTEM 

Site No. 1-52- 125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



I I 
rC1 I  1 1 1  

I I 

MP. I 

86" CELL LENGTH 86" CELL LENGTH 

172" OVERALL LENGTH 

4 FARMINGDALE. NY 1 1 7 3 5  
C CAMERON GREAT LAKES, INC. 

2335 Nil 29th AYE PORTSAND, OR 97210 
TEL: BOO-777-4444 F ~ X :  503-225-013'7 

cGL REF.' CGL SALES ORDER NO. 7 7 9 7 7  

c u s ~ .  u BLUE WATER ENVIRONMENTAL 
1 6 1 0  NEW HIGHWAY 

'ROPRIE-TARY DRAWING 
DRAWlNG MAY NOT BE USED 

OR REPRODUCED w o r n  

- - - - - -  - - - 

TITLE* 

GENERAL ARRANGEMENT & DETAILS 
MODEL VS7 .2~6 .7~8 .6 -5000-DUAL 

VAPOR SCRUB ACTIVATED 
CARBON ADSORPTION VESSEL 

SHEET 1 OF 4 - PLAN VlEW 
TEL: 63,-752-2 1 45 (FAX 3008)  
BWE P.O. NO. 0 2 3 7 0 - 1 0 7  

WRmEN AUI%OR[ZATION OF 
CAMERON GREAT LAKES., INC. 

E N S I ~ I Y .  ~ E R A ~ C E  = +/- I/O IN. 

-- 
RN. 

m N.T.S. DWG NO. 
VS7.2~6 .7~8 .6 -5000-DUAL 

08/02/01 

DATE 

JMB 

BY 

O R I G I W  ISSUE 

RMARKS 

LAW # 22000-0-0019 pH. 3 0 0  
NYSDEC-ACTIVE INDUSTRIAL SITE 



\ ' / / \ TOP OF CARBON BED 
\ 
\ TOP OF CARBON BED ' / 

t 
I\ 

S3x7.5 BASE BEAMS AT PERIMUER, AT 
CENTER OF EACH CELL AND AT CENTER 
COMMON WALL BETWEEN CELLS I SOUTH ELEYATION I 

CGL REF. I 

C CANERON GREAT LAKES, INC. CGL SALES OR[ 
I_._ . 

IER NO. 7 7 9 7 7  
GENERAL ARRANGEMENT & DETAILS 
MODEL V S 7 . 2 ~ 6 . 7 ~ 8 . 6 - 5 0 0 0 - D U A L  

VAPOR SCRUB ACTIVATED 
CARBON ADSORPTION VESSEL 

SHEET 2 OF 4 - SOUTH ELEVATION 

cus~. BLUE WATER ENVIRON M ENTAL 
1 6 1 0  NEW HIGHWAY 
FARMINGDALE, NY 1 1 7 3 5  
TEL: 6 3 1  -752-21  45 (FAX 3 0 0 8 )  
BWE P.O. NO. 0 2 3 7 0 - 1  07 
LAW # 2 2 0 0 0 - 0 - 0 0 1  9 PH. 3 0 0  
NYSDEC-ACTIVE INDUSTRIAL SITE 

~ - -  -- 

1 2335 H 29th AVE PORTLAM), OR 97210 
f TEL: 800-777-4044 FAX: 503-225-0137 

SCALEl N.T.S. DUG NO. 

V S 7 . 2 ~ 6 . 7 ~ 8 . 6 - 5 0 0 0 - D U A L  
ORIGINU ISSUE 

REMARKS 

JMB 

BY 

tOPRIETARY DRAWING 
) W N G  MAY NOT BE USED 
OR REPRODUCED W~THOUT 
WRllEN AWHORIZATION OF 
AKRON G R ~ T  LAKES., INC. 

ISIMIU. TamWtE = A/- I / B  IN. 

-- 
REV. 

oa/oz/o~ 
DATE 



I'IOZZLE SCHEDULE 

I 1 
I 

@ AIR OUTLET ( 7 .8*  O.D. 

b I CARBON OUT 1 8 "  FL. 

MAN WAY 24"  I.D. 

P PRESSURE GA. 1 "  NPT 
I I I 

S AIR SAMPLE 1 "  NPT 
I I 

HOSE SLlP ON 

HOSE SLIP ON l 2  
BOLTED COVER * 4 

HALF CPLG. w/PLUG 2 

BOLTED COVER w/ 
TWO (2) HANDLES * 4 

P 

HALF CPLG W/PLUG 2 

HALF CPGL w/PLUG 2 

) COVERS INCLUDE NEOPRENE GASKETS & HARDWARE 

APPROXIMATE EMPTY WEIGHT = 6 0 0 0  LBS 

RTS IDENTIFICATION AND NOTES 

IF - CARBON OUT FLANGE - 8" DIA. x 1 . 5 ~ 1 . 5 ~ 3 / 1 6  PUNCHED 
ANGLE RING EnENDEO TO 3 "  TOTAL PROJECTION FROM SIDEWALL 

C - CARBON OUT COVER - 3/16 CS PLATE PUNCHED TO MATCH 
RlNG 

IF - MAN WAY FLANGE - 24"  DIA. x 1 . 5 ~ 1 . 5 ~ 3 / 1 6  PUNCHED RlNG 

IC - MAN WAY COVER - 1/4 CS PLATE PUNCHED TO MATCH RlNG 
WITH M O  (2) HANDLES FROM 1/2"  ROUND BAR 

- AIR CONNECTION - 3/16 CS ROLLED TO 7.8" O.D. TUBE 
PROJECTING 3" FROM SIDEWALL 

F - CARBON SUPPORT FRAME - 2 ~ 2 x 1 / 4  ANGLE (SEE S H E U  4 OF 4) 

- BASE BEAMS - S 3 ~ 7 . 5  AT PERIMETER, AT CENTER OF EACH 
CELL, AND AT CENTER COMMON WALL B€TWEEN CELLS 

FOUR (4) 
LIFTING LUGS 
(SEE DETAIL ON 
SHEET 4 OF 4) 

COF 

3. lYP.  + 

-- - - - - - - - -  //I 'y \ / / 

5 0 0 0  LB. CARBON BED 
4 6 "  HEIGHT AT 2 7  LB./FT3 DENSIW 
42"  HEIGHT AT 3 0  LB./FT3 DENSITY 

C CAMERON GREAT LAKES, INC. 
2335 NIT 29th AVE POFTJ,AND, OR 97210 
TEL: 800-777-4044 FbX: 503-225-0137 

1 WEST ELEVATION I 

CGL REF. I CGL SALES ORDER NO. 7 7 9 7 7  

cusr. 8 BLUE WATER ENVIRONMENTAL 
1 6 1 0  NEW HIGHWAY 

TITLD 
GENERAL ARRANGEMENT & DETAILS 
MODEL VS7.2x6.7~8.6-5000-DUAL 

VAPOR SCRUB ACTIVATED 
CARBON ADSORPTION VESSEL FARMINGDALE, NY 1 I 7 3 5  

TEL: 631 -752-21 45 (FAX 3008) 
BWE P.O. NO. 02370-107  
LAW # 22000-0-0019 PH. 3 0 0  
NYSDEC-ACTIVE INDUSTRIAL SITE 

IOPRIETARY DRAWING 
DRAWING M Y  NOT BE USED 

OR REPRODUCED WITHOUT 
W R m N  A(IM0RIZATION OF 
XMERON GREAT LAKES.. INC. 

NSIW~L ~ n m m  = a/- I/B IH. 

SHEET 3 OF, 4 - WEST ELNATION, 
PARTS I.D. & NOZZLE SCHEDULE 

-- 
REY. 

SCALE1 N.T.S. oa/oz/o1 

DATE 

DUG NO. 
VS7.2~6.7~8.6-5000-DUAL 

JMB 

BY 

ORIGINAL ISSUE --- 
R E I I A ~ S  

--- 



1. 7 GA. CARET ITEEL. FINISH: BLAST SP-6, PRIME & 
ENAMEL PAIN INSIDE & OUT. COLOR: S A F W  BLUE 

2. WELDS AT PRESSURE BOUNDARIES TO BE SMOOTH AND 
CONTINUOUS - DYE PENETRANT TEST TO INSURE 
FREEDOM FROM LEAKS & PINHOLES. 

3. STITCH WELD BASE CHANNELS TO BOl lOM OF UNIT AND 
INTERNAL ANGLE STEEL CARBON BED SUPPORT FRAME 
TO VESSEL SIDES. 

4. LOCATE INVERT OF NOZZLE "C" TO BE EVEN WITH TOP 
OF CARBON BED SCREEN. 

5. NOZZLES LABELED FOR AIR "DOWNFLOW" OPERATION. 
UNIT CAN BE OPERATED AIR "UPFLOW" AS WELL. 

C CAMERON GREAT LAKES, INC. 
2335 N11 29th Am PORTLAND, OR 97210 
TEL: 800-777-4044 FAX: 503-225-0137 

?OPRIETARY DRAWING 1 1 
DRAWNC MY NOT BEUSED 

OR REPRODUCED Y(ITHOLT 
WRITEN AUIHORIZATION OF 

DEXAIL FOR LlFFlNG 

4 x 8 x 112" THICK BAR 

R=2" 

2" DIA. 
HOLE 

WELD 4" 
TO TOP 
OF SIDE 
WALL 

INTERNAL PLAN VIEW OF ONE (1) 
CELL SHOWING DETAILS FOR 
CARBON RED SUPPORT ANGLE 
FRAME AND PERFORATED SCREEN 

CARBON BED SCREEN 

2 2  GA. GALV. PERF. STEEL WlTH 
1 /16 "  HOLES ON 3 / 3 2 "  STAG. 
CENTERS, 41% OPEN AREA. 
AlTACH TO ANGLE FRAME WlTH 
3/8" DIA. SELF DRILLING, SELF 
TAPPING SCREWS WlTH WASHER 
HEADS ON 6" CENTERS. 

CGL REF. I CGL SALES ORDER NO. 7 7 9 7 7  

CUST. I BLUE WATER ENVIRONMENTAL 
1 6 1 0  NEW HIGHWAY 
FARMINGDALE, NY 1 1 7 3 5  
TEL: 6 3  I - 752 -2  I 45 (FAX 3008) 
BWE P.O. NO. 0 2 3 7 0 - 1 0 7  

GENERAL ARRANGEMENT & DETAILS 
MODEL VS7 .2~6 .7~8 .6 -5000 -DUAL  

VAPOR SCRUB ACTIVATED 
CARBON ADSORPTION VESSEL 

SHEET 4 OF 4 - NOTES & DETAILS 

LAW # 22000 -0 -001  9 PH. 3 0 0  
NYSDEC-ACTIVE IN DUSTRIAL SITE 

SCALE, 
N.T.S. ("" VS7 .2~6 .7~8 .6 -5000 -DUAL  



.r.. CAMERON GREAT LAKES, INC. 
'cr MOLECULAR FILTRA TION SPECIALISTS 

DESCRIPTION: A bituininous coal based pelletized activated carbon of high adsorptive 
capacity. It has a well-developed pore structure for the adsorption of a wide 
range of volatile organic compounds.. 

APPLICATIONS: It is ideally suited for critical applications such as gas purification, solvent 
vapor recovery and catalyst support. 

BULK DENSITY, TYPICAL 
I 

(ACTIVITY FOR CCL, (ASTM D-3467) 

28 LBSICU FT. 

60 - 65% TYPICAL I 
 MOISTURE CONTENT (ASTM D2867-95) 2%, AS PACKED 

IHARDNESS (ASTM D3802-79) 

. PACKAGING OPTIONS: , . . , .. 
. . . . . . 

55 pound bags, 
200 pound fiber drums, 

1,000 pound super sacks 

This information has been gathered from standard reference materials and/or test procedures and i s  believed to be true and 
accurate. It is ogered soley for your consideration a~id  ver@cation. None of the i~lfornlafion presented shall be construed 
as constiluti~ig a wawan(y or representation, expressed, writtem, or- implied, for which we assume legal responsibility or- [hat 
the hlforrnation or goods described isji l  for any particular use either alone or in combination with other goods or processes, - or that its use does not corlflict with existi17gpatent rights. No license is granted to irifi~nge OII  ari.ypaten! rights or practice 
ar7yputc11t inversion. 

Corporate Office 
2335 NW 29" Ave., Porlland, OR 97210 

Phone: (800) 762-050 1 

Mid-West. Office 

Fax: (630) 365-0950 

Eastern Office 
166 Sandybrooltc Drive 
Langhornc, PA 19047 

Tel. 215-752-2246 (fax 2247) 
. .  ...... . 

........................................ ............... 2.. . .  ................................................ 



MAT13RIAL SAFETY DATA SHEET 

I SECTION I 

e 
RWNl.1 PAC'I'UH EH: 

EhEIIGENCES : 

CAMERON GREAT LAKES, Inc. 
2335 N W  29th Avenue 
Portland, 011 97210 

Tel. 503-241 -8037 (Fax 503-225-0137) 

IKhflS RATING: I<= I ,  F= 1 R=l ,  FF-E 

I SECTION II 

Carbon" (7440-14-0) 100 N/ A 

Other 

NI' A 

'bP PHYSICAL DATA: 
Specific iknvity, (Hi<) - 1 ) 
Solubility in water: 
Percent volatile: 
pH: 
Appearance and Odor: 

1 S - 2 . 1  
None 
0 
5.0 - 10.0 
Bl.xk granular, powder, or extruded pellet, no odor. 

- --- 

SECTION 1V 

FIRE & EXPLOSION DATA: 
Flash Point: Kon -flanimable 
Extinguishing media: In case o f  fire use. foam, COz or dry chemical. 
Special Firefighting procedures: Exercise caution when responding to any chemicai fire. Respiratol): protectio.7 1s 

essential. 
I!nusud firs & e.xplosion huzards: Contuct with strong ox~dlzers may cause rapid cc)mbustion. 

HEALTH HAZARD DATA: 
Route (s) oi'Entry. 

hges t~on:  Carbon is non- toxic through ingestion. 

Inhalatio~x The physical nature of carbon may irritate the respiratory sysem. 

Skin Carbon is non-toxic through skin absorplion 



# > 

y e  t i n :  I he ph>~sical nniurc. of carbon may causz eye irritation. 

EMERGENCY & FlRST A1D I'ROCIEDCJRES: 

In case of i~lhalation remove to fresh air. Seek medicul atkntiim if imhtion persists 

In case of eye contact [lush with 1ukevvan.n water f'cx at least I S  minutes If ~rritation persists seek ~ntd ica l  
atlen~ion. 

REACTn7TY DATA: 

hcoml~atibility: Strong oxidizers such as ozone or liquid oxygen. 
Stable: Yes 
Hnxirdous polymzrim\ion; Will not occur. 

SPILL & LEAK PROCEDURES: 

Steps to be taken in the event IS a splll: Sweep up and discard ~n proteckd refuse container 
\A!sste Dlsposal h4ethod. D~spose of in accordancz w~th local, state, and fcderal 

regulatiuns 

SPECLAL PROTECTION LNFOFUUTION: 
Respiretory Protection: Standard precaut~on agilinst dust; respirator or dust mask 
\~enlilationlLocaI Eshaust: Essential in confined areas. 
Yrotecti\.e Gloves: Not recpired. 
E>v Protection: Safety goggles ar  glasses. 

1 SECTION IV 

SPECIAL PRECAUTIONS: 

Precabtions 10 be taken in haidling and slorage: 
Avoid contact with eyes. No precautions required for disposal of shipping containers. Avoid 
excessive contact with 1~ois1ure. 

Gther precautions: 
Wet activated cnrbon depletes oxygen from the air creating a severe hmard to worlccrs in enclosed or 
confined spaces S~linpling and work procedure>; for low oxygen levels should be taken vvhenwer worker:, 
entering carbon vessels, mc!osed or confinecl spaws.  

WW 
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ISOTHERMS AND RELATIVE HUMIDITY NOTES FOR VPGAC OFF-GAS SYSTEM 

Site No. 1-52-125 
Active Industrial Ufiifom~ Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



CAMERON GREAT LAKES, INC. 
ACTIVATED CARBON &TLTRATION MEDI;~. - WATER GAS TREATMENT EQUIPMEN & SYSTEMS 

Corporate OfJice: 2335 NW 29' Ave., Portland, OR 97210 Tel: 800-777-4044 (Fax 503-225-01 37) 
Eusrern Regional Ofice 166 Sandybrooke Dr., Langhome, PA 19047 Tel: 21 5-752-2246 (Fax 2247) 
For c~dditionol irlfarrnat~on on CGL products CG servzces, please visif our website: carnerongreatlake.9.com 

August 13,200 1 Ref. No. 10813-LAW-B'WE 
Via Fax Only - Page 1 of 3 

TO. Angie Gershman, Project Engineer - CC: Mark Soliman, Project Engineer. 
Law Engineering & Env'tal Svcs (LAW) Blue Water Environmental (BWE) 
One Sununit Square - Suite 402 16 10 New Highway 
Route 413 & Doublewoods Road Fanningdale, NY 1 1735 
LLmghorne, PA 19047 Tel: 63 1-752-2 145 or 63 1-249-1 872 ext. 266 
Tel. 21 5-860-1 963 (fax 5360) Fax 631 -752-3008 (Cell 516-3 15-3467) 

Re: Blue Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

This FAX message follows up on my telephone conversation this morning with Angie. Per a FAX to 

Mark Soliimn from John R. Conley of Systech Design (our Cincinnati Fan sales rep) dated 08- 10-0 1. 

we have established that the expected temperature rjse across the Model PB-18 pressure blower will 

be around 10°F at the design discharge pressure of 20" w.g. 

T'his 10°F ternperatme rise will act to lower the RH of the saturated air coming from the air stripper. 

The air entering the blower from the stripper will be at -55'F & 100% RH (ix.  saturated). I have 

attached a (reduced size) copy of a complete Psychometric Chart and an enlarged portion of the chart 

with notations for the temperature range of interest. As noted in Example 1 on the enlarged section, 

heating the air from 55"Fto 65OF will lower the RH from 100% to around 54%. This lower RH k 

perfecrly acceptable for efJcient VOC adsorptiorz by vapor phase carbon. 

It is our understanding that upon receipt and review of this information that the vapor phase carbon 

unit can be released by BWE for fabrication. We lookforward to receil>t of this release. 

Joseph 1(4c63/attaglia, v W g i n e e r i n g  
Cameron Great Lakes, Inc. - Eastern Regional OSfice 

Copy to: CGL, Portland, OR 



- 
Exton Offke Court, Suite 220. 300 North Pottstown Pike, &ton, PA 19341 

Tel: (81 0) 524-9048 Fax: (61 0) 524-7355 E-mail: systechd~sign@,er~I$.corn 

August 10,2001 

Mr. Mark Soliman, Project Engineer 

Blue Water Environmental 
1610 New Highway 
Farmingdale, NY 1 1735 

RE: Cincinnati Fan Model PB-18, 10 HP 

Dear Mr. Soliman, 

w I have been requested by Mr. Joe Battaglia of Cameron-Great Lakes to address 
the issue of temperature rise when selecting /installing pressure blowers. The 
fan/blower industry generally uses one (1) degree temperature rise for every 2 to 
2.5 inches of total pressure. The fan in question is sized for 1380 CFM at 20 
inches total pressure or approximately 10 degrees temperature rise maximum. 
I've attached a section of an engineering guide for you review and 
understanding. If you need additional infomation please let me know. 

Sincerely, n 
*. 

Cc: J. Batteglia, Cameron-Great lakes 



d \ SUMP SIM LEX SYSTEM WlTH DOUBLE VARIABLE LEVEL FLOAT SWITCH 

\ (SINGLE PHASE) 

-r ON LEVEL 

VARIAOLE 
LEVEI. 

le 

OFF LEVEL 

ALARM LEVEL 

STANI? D / 
SK414 

SUMP SIMPLEX SYSTEM WlTH SINGLEVARIABLE LEVEL FLOAT SWITCH 
(SINGLE OR THREE PHASE) 

4"  OF CRAVEL 1 I- DIAMETER 18" OR 2 4 '  STANDARD 





SECTION: 4.10.005 

Product inlormation 
presented here refleck 
condilions a1 lime of 
publication. Consul1 factory - 

1 reqardlns discrepancies of I 
SHIP TO: 3649 Cane Run Road - Louisville, KY 4021 1-1961 

(502) 778-2731. 1 (800) 928-PUMP. FAX (502) 774-3624 

MAIL TO: P.O. BOX 16347. Louisville, KY 40256-0347 

FMl596 

0301 

Supenedes 

1097 

visit our web site: 

-. [ ;,,y <*.., -r. '-2 v ,," * 5 1- " A ,  ,;. t .  > P . .  '-% ,n '. ! --' c.- (  L;; <-. > ..:. : "s= % * 
, , , \ : , ' p n  : : ,  > , : b , , $ , , , . ' ; ; j - 5 ,  : P .  "' 

I , x *  ,&-; , * , ,< .& ; , y ,..,: pL, .&,,, ,>,k,L -; $ <": ;-<!: :::: 
An Eleclrical Control Panel is used on a Simplex pump application where automatic electrical cycling of the pump is desired fcr added protection in 
residential or commercial applications. A Control Panel is required for all systems using a nonautomatic pump. The built-in abrm system, a standard 
feature, will activate when the water level becomes unusually high. All electricalsystems must be installed by a qualified electrician and according to 
the National Electrical Code. (See Section 430-71 though 430-713, plus any others that apply.) 

- 

c;F,;(.?:? ;.: c:d!!;;:;; .;.:.-~~L!:;;;~\; y:;;-!;:,: - ~ * - ~ v * l ! - ~ - -  ...,. . . , ,  -;.>.. t . *.,,-.~.' ,..,I- , y L ' > L , . 3 , -  ! ' L ~ . , ! ~ . ~  L.;:<!*>.. 

115-208-230 Volts. 
Clear dead front panel. 
Complete with (3) 20 ft. control float switches. 
Equipment disconnect. 
Motor contactor (all models except 10-1019 and 10-1023) 

NEMA 4X watertight enclosure with lockable latch. 
. Top mounted alarm light. 
: Alarm horn provides audio warning of alarm condition 

(83 to 85 decibel rating). 
Pump run indicator light. 

W Horn silence and alarm test toggle switches. 
+ HOA switch. 

Complete installation instructions included. 
I U.L. listed for US & Canada. 

Lockable Latch. 
2 Year Warranty. 
Dry auxiliary contacts. 

, A , ; ;  ,,... 2 m- p . , : ;  . . , . , . - I I ' . - ? . ."..';:;:;:; 
*,,. .... : ..,.. , :::-<.. - v.,; , . ,  % , i , . > .  :*:.L!..: . . { ?  7. .... ;.'.: ' c,.*:::.. 7 >. , > ,"& 

1 15V model 10-1 01 9 or 23OV model 10-1 023. 
.: NEMA 4X enclosure with hinged cover. 

Receptacle for use with piggyback pump switch. 
Alarm Horn (83 to 85 decibel rating). 
Terminal strip. 

: Horn silence switch to turn alarm on or off. 
Alarm Float only. 

Model 10-01 25 v 

Model # 1 Volts I Amp Range I F loat  Switches Included ( Features 

10-1019 1 1 15V 1 0-15 1 Alarm Float Only I plug-ln 

10-1023 / 230V 1 0-15 1 Alarm Float Only 1 plug-ln 

10-1038 1 1 15V. 208-230V 15-20 1 Three-20' Control Floats / C~rcuit Breaker D~sconnecl 

10- 1036 

10-0125' 1 1 l5V.  208-230V ( 0-20 1 Three-20' Control Floats 1 Pvli Out Disconnect 

single phase pumps require 

special panels that include 

stall components See Se- 

lection Gu~de FM1228 lor 

correct panel selecbon 

1 1 SV, 208-230V 

(1) Alarm Floal Swtlch rlol ~ncluded. purchasr scparalely See FMO52G 

10 01 25 B~arrcli C~rcuil Proleclion provided by Ille irislall~ng electr~c~an 
0 Copyr~ghl 2001 Zoeller Co All r~qlits reserved 

7-1 5 
-- 

Three-20' Control Floats 1 Circut Breaker D~sconnect 

0- 7 Three-20' Control Floats C~rcuit Breaker D~sconnect 



208-230-460-575 Volts. 
.C 

Nema 4X - watertight enclosure with lockable latch 

Hand-off-toggle switch. 

Green pump run light. 

Alarm test & silence switches. 

Red alarm beacon and audible alarm for a high water condition 

(83 to 85 decibel rating). 

Motor protection switch with overload protection. 

: Magnetic starter. 
Numbered terminal strip for connecting pumps and variable level float 
switches. 

Dry auxiliary contacts for remote alarm devices. 
Three or four float operation (floats not included - See FM0526). 
UL Listed. 
The use of off-the-shelf components provide for relatively easy field 
maintenance and repair. 

Three Phase - 
l e a d  Fron t  C o v e r  

7 ALARM UGHT 

/ 7 SIIIPLCX CONIROL PANEL 
2 Year Warranty. DISCONNCCT 

PUMP PDW[R SUPPLY 

NOTE ALARM - CONTROL 
ClRCUlT SWULD BE 
SEPARATE FROM 
PUMP POWR 
(SII4GLC PHASE ONLY) 

r L o o R  FUNGE 

ZOELLER F I B C R M S S  
OR POLYCTIIYLENE BA 

J 

r- Z O n L E R  UNICHCEU 
CHECK VALVE ( 2 -  OR 3') 

OR 3" DISCHARGE PIPE 

ZOCLLCR 5.CWACE PlJMP 

MINIMUM 'OFF" L M L  S K I 7 3 4  

c!: . .* q .,; f:,;:;y {;,<. -, ?.$;?;< ; ,,>,,- :, ?' z-" ,;:., ; F ' P .  *,'br, P' :'?i"'<- <* ; ,+: , ;. : ;;, ;,:;<\: ,: ;:: ;, 
1. Operation can begin after the following: 

- Correct voltage is supplied to Panel 
- A  good ground is supplied to Panel 
- Pump is connected correctly to Panel or Starter Pak 
- Panel Circuit Breaker is closed 
- Floats are installed properly 
- Overload Protection is adjusted to Pump nameplate amps 
- Pump HOA Switch is set to "Auto" 
- Control OnlOff Switch is set to "On" 

4. The Audible High Water Horn can be silenced by pressing the 
Alarm Silence Button. When the "Alarm" float is opened the 
External High Water Light, Audible Hiah Water Horn and Dry 
Auxiliary Contacts will be reset. 

5. If the Pumpisequipped with aThermal Cutout Circuit the Pump will 
deactivale in the event the motor temperature becomes excessive. 

6 If the Pump is equipped with a Seal Failure Relay the Seal Failure 
Indicator will illuminate in the evenl the Pump lower seal fails. 

NOTE: The Seal Failure Relay does no1 deactivate the Pump. 

2. When the"Slopn and "Slart' floats are closed the Pump will energize and the 'A Three Phase Panel has a multi-tap transformer with secondary 
External Pump Run Light will illuminate. The Pump will remain operational fusing. 
until the "Slop" float opens. 

3. In the even! the liquid levelcontinues to rise the "Alarn~" float will be closed 
When the "Alarm" float is closed the following will occur: 
- The External High Water Light will illuminate 
- The Audible High Wakr Horn will sound 
- The Auxiliary Dry Contacts will close 

Refer to FM1228 for correct selection of Simplex Panels 

O C o p y r ~ g h l  2001 Zoeller Co All r ~ g l i l s  r e s e r v e d  



Product information 
presenled here reflects 
condilions at lime of 
publication. Consult factory 
regarding discrepanc~es or 
inconsistencies. 

MODEL # 

N53 
E53 
N55 
E 55 
N57 
E57 
N59 
E59 
N98 
E 98 
N137 
El37 
11 37 
N139 
El39 
1139 
N140 
€140 
N161 
El61 
1161 
N163 
El63 
1163 
El65 
1165 
El85 
1185 
E l86 
El88 
I1 88 
El89 
1189 
N264 
€264 
N266 
€266 
1266 
N267 
E267 
1267 
N268 
E268 
1268 
N270 
E270 
N282 
E282 
1282 
E284 
I284 
N292 
E293 
1293 
E294 
1294 
E295 
1295 
€404 
1404 
€405 
1405 

S 

VOLTS 

MAIL TO: P.O. BOX 16347 Louisville, KY 40256-0347 
SHIP TO: 3649 Cane Run Road Loursvrlle, KY 4021 1-1961 

(502) 778-2731 1 (800) 928-PUMP. FAX (502) 774-3624 

SIMPLEX CONTROL PANEL 
RECOMMENDED APPLICATIONS 

SECTION: 4.10.006 
FM1228 

0101 

Supersedes 

1 000 

PHASE AMPS 
d 

8.0 
4.0 1 
8.0 1 
4.0 
8.0 
4.0 
8.0 
4.0 
9.4 
4.7 

10.7 
5.8 
6.2 

10.7 
5.8 
5.5 

15.0 
7.5 

15.5 
7.5 
8.8 

15.0 
7.5 
8.5 

10.2 
12.6 
9.8 

11.5 
13.7 
13.3 
16.8 
17.1 
20.5 
9.4 
4 7 

10.4 
5.5 
6.2 

10.4 
5.5 
6.2 

10.4 
5.5 
6.2 

150  
7.5 

10.3 
5.0 
6.1 
8.9 
9 3 

15.0 
102 
12 0 
13.7 
17 8 
17.1 
20 5 
12.9 
14 4 
19 0 
20 2 

SIMP 

Plug-In Panel* 

visit our web site: 
h~p://www.zoeller.com 

- - 

LEX CONTROL 

Disconnect  

10-1 037 
10-1036 



THREE PHASE - 
OLTS - - 

230 
460 
200 
230 
460 
200 
230 - 
200 - 
460 
230 
200 
460 
230 
200 
460 
57 5 
230 
200 
460 
575 
230 
200 
460 
230 
2 00 
460 
575 
230 
200 
460 
575 
230 
46 0 
200 
230 
460 
200 
230 
460 
200 
230 
200 
460 
230 
200 
460 

SIMPLEX 
CONTROL PANELI5) 

10-0920 
10-0921 
10-0922 
10-0923 
10-0924 

A 

SINGLE PHASE 

PHASE 

3 
3 
3 
3 
3 
3 
3 - 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

MODEL # 

E611 
E621 
E631 
E64 1 
E651 

:ONTROL PANEL 
MODEL # 

F293 
J293 
G293 
BA293 
F294 
J294 
G294 
BA294 
F295 
J295 
G295 
BA295 
F404 
J404 
G404 
BA404 
F405 
J405 
G405 
BA405 
F 6 l l  
G 6 l l  
J 6 l l  
BA6 l l  
F621 
G62 1 
J621 
BA621 
F631 
G631 
J631 
BA631 
F641 
G64 1 
J641 
BA64 I 
F651 
G651 
J651 
BA651 
F661 
G661 
J66 1 
BA661 

VOLTS 

230 
230 
230 
230 
230 

THREE PHAS - 
'OLTS - - 
230 
200 
460 
575 
230 
200 
460 
575 
230 
200 
460 
575 
230 
200 
460 
575 
230 
200 
460 
575 
230 
460 
200 
575 
230 
460 
200 
575 
230 
460 
200 
575 
230 
460 
200 
57 5 
230 
460 
200 
575 
230 
460 
200 
575 

PHASE 

1 
1 
1 
1 
1 

PHASE 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

CONTROL PANEL 
- - 

- 

AMPS 

6.3 
8.7 

12.0 
17.0 
28.0 

NOTE For Pump Prefix Idenl~lical~on see News 8 V~ews 0052 
S~ngle P~ggyback Vanable Level Floal Switch ~ncluded w~lh Control and Ala~m Panel115 Amp Max 
Double Piggyback Vanable Level Floal Sw~ tc l~  included w~th Control and Alarm Panelil5 Amp Max 
MagnelicConlaclor Control will, 3 Var~able Level Float Sw~tches ~ncluded w~ l l i  Control and Alarm 20 Amp Max 

''I Can Be Used W~lh SPB, DPB oi Pumps requlre special panels lhal lnclude Slarl Components See Select~orl Guide FM1228 tor correctpanel selecl~on 
600 Sews s~ngle phase purnps require special panels lhal nclude starl componenls 

"I Conlw panels relerenced lor Mode\ 112 are not arti~ns~cally sale 

HP 

1 .O 
1.5 
2.0 
3.0 
5.0 

0 Copy r tg l~ t  2001 Zoeller C o  A l l  riqhts reserved 
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1B3ii3-01-G-- 
CENTRIFUGAL PUMPS RE-SUBMITTAL 

Site No. 1-52-125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



ITEM NO. ; 1 
SCRVKL : 

- .  

Blue Water Env'tal PO # 02370-109 

Law Project # 22000-0-0019 PI\. 300 
Active Industrial Site - NYSDEC 

1 I I I - 
ORlVfP EPlXIPlCATOW 

CLOSE-COVBCLD RUMP 
AND MOTOR ASIILMBLY. 

TOTAL 2 UNITS. 

H.P. 

15 

PHMZN(Xr 

31 60/208/230/660 

... . . . . -n 
- .  . ... .. .. .. 

Cameron Great Lakes SO # 77977 . . 

FRAME 

254TC 

RPM 

3550  

mM 1 ' .  ] WrldHT 

SERVICE 
F I C r O R  

1.15 

ENCLO$UR€ 

T E ~ C  

DUTY 

CONT 

FURHIWED BY 

MACavATIX 
U8 W 3 D R 8  



Canlero11 Greai Laher SO ,q 77977 

Blue Water Envfiaj PO 02370-109 

L a w  h-oject ii 22000-0-0019 PI,. 300 
Active Industrial Site - N y S D e c  

ym 
> 9 * ~. 
t I I  I 8 ,  I , , .  

I . . #  . . . . . . .  
. . 



P A M  NO. VT-37 
01 Fcb 2000 



QUOTATION 

'CI 
A ~ N T ~ O N :  YO8 3ATT'AOLIk 2 1 5 - 7 5 2 - 2 2 4 6  

ITEM NO. : 2 
SERVICE : 

OTY 

 WIN^ IMRUER 
ygDIIHO. Ml'A-AlO-P-F5-2-FE . . . - - 

-BE-COUPLED PUMP PPA- LINED PFA 

I I I 1 I 
PUNIR SCK;IFIClltM(g 

H.P. RPM ENCLOSURE FRAME PHIHZNOCT SERVICE D U N  F URNJSHED BY 
FACTOR 

HAGNATEX 
5 3550 T E F C  184TC 3 !60 /208 /230 /460  1.1s CONT US MOTORS 

1. - 
C W M M T I  1 - -. - - -  --  . 

I T ~ M  \ WEIQHT , 
Carireron Great Lakes SO # 77977 r 

CLOSE-COUPLED PUMP 310# 
Blue Water Env'tal PO # 02370-109 AND MOMR ASSGMBLY . 
Law Project # 22000-0-0019 Ph. 300 
Active I_ndustrial Site - NYSDEC I 

I 1 1 

LOCAL CILPRCSCNTATIVE: APmOK. DELIVERY: -2 r 
MAt3NAfEK PUMPS, INC. i ~ m m m t n d h ~ U n r O T A ~  QUAUTV w u t A W W  p m = ~  ud I h r e f w w .  

KR I EBEL EHOINEERED EQUI P m  L m  .utbor  bout mm~lng ovr d d l w y  mmltrnmtr. P iem m W m  Ihc d d i q  whdulr &I tlm of order 

140 I V Y  IJME FOB: KOUSION, TX; FREIGHT ALLOWED 
KINQ OF PRUSBIA. PA 19406 TERMS: 

T a w  a T* Earn 

PH 6 1 0 - 3 3 7 - 8 9 9 5  F M  - 8 9 9 6  

pv 
MI ~ m i a n r  IUW te hc krms aw Phonr 713-0?25468 
oonallbes on thr rwenr rkh h r r ~ l .  kou.\on. Team 7TP15 Fan 713472.BbB(i 

Wit oor WEDSITE: wruw.magnrtrxpumps.corn or CONTACT US VIA E-MAIL: ~ d a ~ a ~ n r t m x p u m p r . c w n  



Camel-on Great Laltes SO # 77977 
Blue Water Env'tal PO # 02370-109 

Law Project ?Y 22000-0-0019 PI]. 300 
Active Induslrial Site - NYSDEC PAGE NO. V;-i' 

01 T& z m  



Cameron Great Lakes SO # 77977 
( Blue Water Env'fal PO # 02370-109 

Law Project # 22000-0-0019 Ph. 300 
Active Industrial Site - NYSDEC 

c p  -. - . . -. . - . . 

- 4 -  / NEMA MOTOR F M :  143TC / 145TC / l82TC / 184TC B~~ P- F J O ~  Idcc u~ 
P 

ALL D W S L O N S  IN INCHES. NOT FOR CONSTRUCTION PURPOSES LMLESS APPROVED. 

REVISIONS 

DATE 
FRAME 

143TC 

145TC 

182TC 

1 

2 
OUTLINE DIMENSIONS 

TEXEL MTA S E E S  CLOSECOUPLED PUMPS 

3 DRAWN BY: DATE R W.: 
R TAMBOONO 2-29-2000 

A 

CP 

24.0 

25.0 

26.3 
I I I 

184TC MTA-A10 1 BP-2070 27.3 8.7 3 10 LBS 



Cameron Great Lakes SO # 77977 
Blue Water Env'tal PO # 02370-109 

Law Project # 22000-0-0019 Ph. 300 

r l  Motor 

Active Industrial Site - NYSDEC 

P-l , P- 2 P' 3 

104-54 I Rav Casing Boll 

C 

lp4-3 O S s 3  Of0 1p633 902 I 104-23 I 

104-52 Drain Boll + 

028 Bracket Cast Iron I 

Sic 1 

Q 5 
I 

- 

104-23 

104-3 

102 

101-5 

101-1 

060 

058 +013 

057 

056 

054 

052 

028 1~4.5 I REVISIONS 1 MRGNRTE)(" pumps ~nc. 

hiahrill 

Slccl 
No. 

902 

Pmrt Nmme 

Mobr Adsplcr 

Molor Boll 

Casing Bolt 

b i n  Flange 

DramGasket 

Casing Gasket 

Rear Caning 

Lnncr MsgncU lrnpcllcr 

Oulcr Magnet 

Rear Tbrust Ring 

Fmot Thrusi Riog 

Mouth Ring 

SEC'TIONAL D I W W G  
TEXEL MTA SERE5 CLOSE-COUPLED f T M ' S  

304 SS 

304 SS 

Cml Imn 

PTFE 

PTFE 

PFA+Eng. Plastic 

Rare Earth1 PFA 

Rare Earlh 

Sic 

Sic 

C-PlTUSiC 

4 

6 

I 

I 

1 

I 

I 

I 

1 

I 

I 

Rev.: 
0 

SD-5290 

D R A W  BY: 
R. TAMBOONO 

D A1 E: 
3-09-2000 

MTA-A 10 



- Notice to installing contractor: Instructions must remain with installation. 

&W/TY PUMP. ~ N C F  139 " 

presented h e r e  reflects 
condi t ions a t  t ime of 

reoardinq discrepancies or MAIL TO: P.O. BOX 16347. Louisville, KY 40256-0347 vkif our web site: 

SECTION: 6.10 
F la 

Supers 

1 i n&ms is~enc ies . '  ] SHIP TO: 3649 Cane Run Road Louisvilk, KY 4021 1-1961 http://www.zoeller.com 
(502) 778-2731 . 1 (800) 928-PUMP. FAX (502) 774-3624 

INSTALLATION INSTRUCTIONS 
RECOMMENDED MODELS 

V 

- - - - 

'Effiuent systems should specify thal pumps should not handle solids exceeding three fourths inch (%")in order to prevent large solids from entering leeching fields, mound system: 
etc. (70 Series have 318: 50190 Senes have X', 130 Series have 518, 150Series have %" solids capability, 16014160H8014180 Series have %"solids capability.) Where codes pf 
sewage pumps can be  used for effluent systems. Nonautomatic pump(s) with exlemal level control recommended for sepbc tank effluent applications. 

264 Series 
266, 267,268, 270,4270 Series 
282, 284,4282,4284 Series 
292,293,294,295,4292,4293,4294,4295 Series 

PREINSTALLATION CHECKLIST - ALL INSTALLATIONS 

DEWATERING SEWAGE 

1, Inspect your pump. Occasionally, products aredamaged during shipment. If the unit is damaged, 
contact your dealer Moreusing. DO NOT remove the leslplugs in the wver northe motor housing. 

EFFLUENT* 
50 Series 
70 Series 
98 Series 
137, 139, 140,4140, Series 
150 Series 
161,163,165,4161,4163,4165 Series 
185. 186. 18%. 1B9.191.4185.4186.4189 Series 

2 Carefully read Ule literature provided lo familiarize younelfwith specific details regarding inslalia- 
fion and use. These materials shouldberelained forfulurereference. 

All Models 

I A  W A R N I N G  Make sure there Is a properly grounded receptacle avail- 
able. Allpumpsarefumishedwith provision for proper grounding to protect you againstthe 
possibflily delecfricalshock. (SEE WARNING BELOW) 

\A W A R N I N G  1 Make certain that the receplade is within the reach of the pump's 
powersupplycwd. DONOTUSE AN EXTENSIONCORD. Exlens~on cordsthatare toolong 
orlool~htdonoldeliversuffidentvoltagetothepumpmotor.But,moreimpwtant,theywuld 

presenta safety hazard if heinsulation were lo becme damaged or the mnneclionend were to fall 
inlothe sump. 

5. ]A C A U T I O N  ~~hecktobesure~our~owersourceisca~bleofhandlin~thevolta~erequire- 
men$ of the molor, as indicated on the pump name plate. 

I A  W A R N I N G  ] Make sure the pump electrical supply clrcult is equipped 
with fuses or clrcuit breakers of proper capaclly. A separate branch circuit is recom- 
mended, sizedamrding tothe"NationalDecbicalC&forthe current shownonthe pump 

nameplate. 

[A W A R N I N G  ]~es t lng  for ground. As a sifety measure, each electrical outlet 
shouldbe checkedforground using anUndeMnitersL&ratory Listedcircutanalyzerwhich 
will indicate ilthe power, neutral and ground wires arecorrectly connected to your outlet. If 

lhey are nol, call a qualified licensed electrician. 

" 
[A W A R N I N G  l ~ o r ~ d d e d  Safety. Pumping and otherequipment with a 3-pmng 

I grounded plug must be connected toa 3-prong grounded receptacle. For added safety h e  
I rece~taclema~be~rotectedwithagmu~faultcircuitinte~~ter.Whenaoum~needsto be . . , , 

connected in a'watertightjunc!ion box, the p i g  canbe removed and spliced tome supply cable with 
pmpergrounding. Foraddedsafelythiscircuitmay be protected by aground.faultdrcuilinlempter.The 
mpleteinstallation must cmply with the National Electricalcode and allapplicable local codes and 
ordinances. 

9. [A C A U T I O N  ] The installat~on of automatic pumps with variable level floal switches or 
nonaulomatic pumps using auxiliary variable level !loat switches is the responsibil~ty of the install~ng 

checked periodicaliyfordogging. The50or90Seriespumps havea venllowtedinthepump hc 
opposite tilefloat,adjacenltoa housing lug, butanadditionalventhokisrewmmended. Thever 
onaHighHeadapplicationrnay causetw muchtu~ulenoe.Youmaynotwant;odrillone. Ifyou cl 
notto drill a vent hole, be surethe pump case and impelieriswveredwith liquid before conneclii 
pipe to the checkvalve andno inlet carries air to the pump intake. NOTE: THE HOLE MUST. 

BELOWTHEBASIN CCVER AND CLEANED PERiODICALLY. 

I A  WARNING ]FORYOURPROTECTION,ALWAYSDISCONNECTPUMPFRO 
POWERSOUdCEBEFOREHANDLINO. Singkphasepumpsares~ppl~edwiha~ronggro~ 
plugbhelpprot&youagainstthepossibililyofelebicalshock. DO NOTUNDERANYCIR, 

STANCESREMOVElHEGROUNDPIN. Thewrong plug must be inserted intoamating3-prong groi 
receplade, lithe installation does nolhavesuch a receptacle, kmustbe changed to the proper type. 
and grounded inacurrdance with b e  ~ational ~lecltical ~cdeandal l  applicable local codes and ordina 
Three~haseDumDs requiremoto~startingdevices with motor overload protection. See FM0514for sil 
installations or FMMB~ for duplex instal~60ns. Pumps must be installed in accordance with the Na 
Electrical Code and all applicable local codes and ordinances. Pumps are no1 to be installed in loc 
ciassified as hazardous in accordance with National Electrical Code, ANSIINFPA 70. 

[A W A R N I N G  ] "Risk of electrical shock" Do not remove power supply cord and 
relief or conned conduitdirectly to the pump. 

F i i  I A  WARNING I Instaliation and servicing of electrical circuits and hardware shot 
pedorrned by a qualifiel licensed electrician. 

[A WARNING 1 'umpinstailalion andservicing should beperlonned by aqualified pc 

(PUTION 1 Pump should be checked frequently for debris andlor buid upwh~ch may intl 
with the float 'on'or "off' posilion. Repair and service should be performed by Zoeller Pump Con 
Authorized Service Station only 

I A C A U T I O N  _] Dewatering and effluent sump pumps are not designed for use in pits handiin 
sewage 

]A C A U T I O N  l~ax imum operahg temperature for standard model pumps must notexceed 
130' F (54' C). Except lor70 Series. The 70 Series max temperalure must not exceed 1 10DF (43Y 

party and careshould be taken that thetefhered Roat switch will not hang up on the pump apparatus 
c~rpil peculiaribsand issecured sothat the pump shutofl. 1, is recommended to use rigid I A  CAUTION 1 PumpmodelslB~Mi~8, 18914189,and29514295nonautomaticpumpmust~n~ 
and fittings and the pi1 be 1B'or larger in diameter. submerged and CSA certiied pumps must be operated submerged with 'off- on" level controls. 

I 
10. ]A C A U T I O N  ]information -vent hole purpose. Itisnecessarythalall submersiblesump, (A C A U T I O N  1 Pumpnodels 266,267,268,137 and 139 mustbeoperatedinanuprightpositic 

- - - - - - 6fnurd. and sew~gepump~cagableof handling various sizes of solid waste be of the bo@m inkkg not anempt to stan pump h e n  tilted or laying on its side. 



TYPICAL SEWAGE INSTALLATION-RECOMMENDED INSTALLATION 
- 

(1) Electrical wiring and protection must be in accordance with National Electrical Code and any other 
applicable state and local electrical requirements. 

(2) lnstall proper Zoeller unicheck (combination union and check valve), preferably just above the 
basin to allow easy removal of the pump for cleaning or repair. On sewage, eflluent or dewatering, 
if high head or below cover installation is required use 30-0152 on 1%' and 2" pipe and 30-0160 
on 3" pipe. See (6) below. 

(3) All installations require a basin cover to prevent debris from falling into the basin and to prevent 
accidental iniurv. . , 

(4) Gas tight seals are required in all sewage installations to contain gases and odors. 
(5) Vent gases and odors to the atmosphere through vent pipe. 
(6) When a Unicheck is installed, drill a 3/16" dia, hole in the discharge pipe even with the top of the 

pump. NOTE: THE HOLE MUST ALSO BE BELOW THE BASIN COVER AND CLEANED 
PERIODICALLY (High Head unit see #10 on front page). 

(7) Securely tape or clamp power cord to discharge pipe. 
(8) Locate float switches as shown in sketch to lefl. The best place for the 'off' point is above the 

motor housing and positioned 180" from the inlet. Never put 'off poini below discharge on pump. 
NOTE: FOR AUTOMATIC PUMPS, USE DEWATERING INSTALLATION SKETCH BELOW. 

(9) Use full-size discharge pipe. 
(10) Basin must be in accordance with applicable codes and specifications. 
(11) Pump must be level and float mechanism clear of sides of basin before starting pump. 
(12) Basin must be clean and free of debris afler installation. 
(13) Gate Valve or Ball Valve to be supplied by installer and installed according to any and aii codes. 

TYPICAL EFFLUENT INSTALLATION-RECOMMENDED INSTALLATION 
TO LOW PRrssuRE MTEV. (1) Electrical wiring and protection must be in accordance with National Electrical Code and any othe 
MOUND S I S K M ,  SAND FILTER, 
LWCHING FIELO. OR OTHER applicable state and local electrical requirements. 

GROUND LINE 
ON S,TE DISPO-L S ~ E Y  (2) All installations require a basin cover to prevent debris from falling into !he basin, and to minimiz~ 

- 
I accidental injury. 

TO'AC (3) Wire pump to power through a Zoeller watertight junction box or watertight splice. 
SOURCE 

U.F TYPE WIRE 
NOTE: Watertight enclosure is a must in damp areas. See FM0732. See No. 8 on fronl page. 

(4) Use full-sized discharge pipe. 
lnstall proper Zoeller unicheck (combination union and check valve), preferably just above the 
basin to allow easy removal of the pump for cleaning or repair. On sewage, effluent or dewatering, 
if high head or below cover inslallation is required use 30-0152 on 1-112" and 2" pipe and 30-0160 
on 3" pipe. See (6) below. 
When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with the top of the 
pump. The 50 and 90 Series pumps have a built in vent hole. NOTE: THE HOLE MUST ALSO 
BE BELOW THE BASIN COVER AND CLEANED PERIODICALLY (High Head unit see #I0 on 
front pagej. 
Securely tape or clamp power cord to discharge pipe. 
Refer to SSPMA Effluent Sizing Manual for determining 'on" - 'off' switches. 
Install blocks or bricks under pump to provide a settling basin. 
Basin must be clean and free of debris after installation. 
Gate Valve or Ball Valve to be supplied by installer and installed according to any and all codes. 

(12) Septic tank risers must be used for easy pump and filter access. 
X P T I C  TANK DOSING CHAYBFR 

NOTE: See FMD531, FM0732 8 FM1420 for Alams, Conlmls 8 Junclion Boxes. 

TYPICAL DEWATERING INSTALLATION-RECOMMENDED INSTALLATION 
(1) Electrical wiring and protection must be in accordance with National Electrical Code and any othe 

applicable state and local electrical requirements. 
(2) lnstall properzoeller unicheck (combination union and check valve), preferably just above the basir 

to allow easy removal of the pump for cleaning or repair. On sewage, effluent or dewatering, if higt 
head or below cover iixtallation is required use 30-0152 on 1-112' and 2" pipe and 30-0160 on 3' pipe 
See (6) below. 

(3) All installations require a basin cover to prevent debris from falling into the basin, and to prevenl 
accidental injury. 

(4) Securely tape or clamp power cord to discharge pipe clear of the float mechanism. 
(5) Minimum 18"dia. x 24" deep basin. Larger depths may be required. 
(6) When a Unicheck is installed, drill a 3/16" dia. hole in the discharge pipe even with the topof h e  pump. 

The 50 and 90 series pumps have a built in vent hole. NOTE: THE HOLE MUST ALSO BE BELOW 
THE BASIN COVER AND CLEANED PERIODICALLY (High Head unit see # I0  on front page). 

(7) Use a full-size discharge pipe. 
"(8) Pump must be level and float mechanism clear of sides of basin before starting pump. 
(9) Install blocks or bricks under pump to provide a settling basin. 

(10) Basin must be clean and free of debris after installation. 
(1 1) Gate Valve or Ball Valve to be supplied by installer and installed according to any and all codes. 
(12) Gas tight seals are required in all sewage installations to contain gases and odors. 
(13) Vent gases and odors to the atmosphere through vent pipe. 

SK2g2 NOTE: See FM0531, FM0732 8 FM1420 lor Alannr, Controls 8 JuncliDn Boxes. 



DOUBLE SEAL PUMPS (4000 SERIES ONLY) 

(A WARNING ( "Risk of electrical shock" Do not remove power supply cord and strain relief or connect conduit directly to the pump. 
A WARNING I Installation and checking of electrical circuits and hardware should be performed by a qualified licensed electrician. 

'Cr 

Three Phase Wirina Instructions 

\ 

(1) Double seal pumps offer extra protection from damage caused by seal failure 
(2) Pumps should be serviced on a periodic preventative maintenance schedule. 
(3) Oil in the motor housing and lower seal cavity must be changed when pump is serviced. If oil from the motor housing contains water or other contaminai 

both seals should be replaced during maintenance. Always replace with new factory recommended oil and service parts. All repairs must be made by ZOI 
Authorized Service Stations. 

Single Phase Wiring Instructions 

B (A WARNING 1 FOR YOUR PROTECTION, ALWAYS DlSCONNECT PUMP FROM ITS POWER SOURCE BEFORE HANDLING. Single phase pun 
are supplied with a 3-prong grounded plug to help protect you against the possibility of electrical shock. DO NOT UNDER ANY CIRCUMSTANC 
REMOVE THE GROUND PIN. The 3-prong plug must be inserted into a mating 3-prong grounded receptacle. If the installation does not have suc 

receptacle, it must be changed to the proper type, wired and grounded in accordance with the National Electrical Code and all applicable local codes and ordinanc 

I A  WARNING I FOR YOUR PROTECTION, ALWAYS 
DISCONNECT PUMP FROM ITS POWER SOURCE BE- NONAUTOMATIC 
FORE HANDLING. 3 PHASE 

To automatically operate a nonautomatic three phase pump, a 
control panel is required. Follow the instructions provided with the 
panel to wire the system. For automatic three phase pumps see 
automatic 3 phase wiring diagram located to the far right. 

Before installing a pump, check the pump rotation to insure that 
wiring has been connected properly to power source, and that the 
green lead of power cord (See wiring diagram), is connected to a 
valid ground, Momentarily energize the pump, observing the direc- 
tions of kick back due to starting torque. Rotation is correct if kick 
back is in the opposite direction of rotation arrow on the pump 
casing. If rotation is not correct, switching of any two power leads - - (1) (2)  ( 3 )  

.- - 
other than ground, should provide the proper rotation. B L ~ E  RE3 r ~ L ~ ~ ~  

All three phase pumps require motor starting devices with motor 
overload protection. See FM0514 for simplex installations or 
FM0486 for duplex installations. Pumps must be installed in 
accordance with the National Electrical Code and all applicable 1 i - 
local codes and ordinances. Pumps are not to be installed in 006846 

locations classified as hazardous in accordance with National 
Electrical Code, ANSllNFPA 70. 

AUTOMATIC 
3 PHASE 

WD & WH Model Installation 

WIRING DIAGRAM FOR MODELS 
WD: 230V 1 PH, 60 HZ - - - - 

Determining Pumping Range 
in Inches (1 Inch - 2.5 cm) 

Use only as a guide. Due to weight of 
cable, pumoinu ranue above horizontal 
s not eaual to pumpina range belo* 

zontal. Ranges are based on testing in 
nonturbulentconditions. Rangemay vary 
due towatertemperatureandcord shape. 
As tether length increases, so does the '5" MIN T fT I iCR  A N D  22" MAXlMLlhl T i IHkH 

1 Ob! P / N  :fl -0 - /4 t?  variarice of the pumping range. SK38 

Models WD B WH are fully automatic. Afloat switch is included and ~ o t e :  Failureto keep within propertether lirr 
factory wired in the pump circuit to provide automatic operation may prevent reliable switch operation. 
once the float switch is secured properly to the outlet pipe. Use the ~ o t e :  Cable must be mounted in horizon 
diaqram above to secure the float switch orooerlv and obtain the nnsitinn 



On some installations it may be desirable to install an independent hanger for the level control switches to avoid possible hang ups on the pumps, piping, valves 
etc. Float hangers can be fabricated from standard pipe and fittings which also facilitate easy removal for maintenance. 

STANDARD PlPE 

WC OR LIChT W C h T  
STAINLESS SKU PlPC 

WC OR LIGHT WEIGHT 
STAINLESS =EL PIPE SK1217 SK1218 

TYPICAL FLOAT HANGER ON STEEL COVER PITS TYPICAL FLOAT HANGER ON CONCRETE PITS 

"EXTRA PROTECTION SYSTEMS" 
TWO PUMP SYSTEM 
The "Extra Protection" Two Pump system is an economical solution to the costly duplex 
alternating pump system and it's easy to install. 

ALARM 
P/N 10-0028 I U U m U T m ~  

(JUNtTMN BOX U I D  PLUG NDl MCLUDFO) 

n 
The "Extra Protection" Two Pump Systems consists of: 

a. The two nonautomatic pumps with VLFS of your choice 
El 

b. One Alann System El 
c. Two Unicheck Valves as required 

ADVANTAGES 
El 

1) The Two pump systems offers high pump performance without the high price. It is a system 
that fits your needs and your budget. 

2) Delivers more dependability than a single pump system and greatly reduces the chance 
of costly and time consuming problems associated with wear out or damages and the 
resulting system failures. 

3) Affords greater satisfaction and peace of mind to all concerned by providing state of the art 
protection for costly and expensive surroundings. 

I )  Ability to change lead and lag positions by changing pump plug connection. 
PUUP 1 PUMP 1 SK878 

5) Easy and economical to install. 'MINIMUM DISTANCE T BEWEEN PUMPS 

THE BASEMENT SENTRY 
12 Volt backup sump pump system model 507 & model 510 

Application - For Clear Water, emergency backup usage when power is off or primary pump fails. 

Extra Protection - When the primary AC pump fails due to power outages or system problems. 
Storms 
Brownouts 
Wiring or electrical problems 

Extra Protection - When the primary pump fails to keep up with excessive water due to rain or overloading. 

Includes: 
- Pump and control 
- Charger 
- Fittings 
- Battery Case 
(Battery Not Included) 

Ft. Head Capacity GPM 

Lock Valve 

For submersible or pedestal inslallations. 
See FM1311 (507) or FM1139 (510) for information. Suitably sized basin required. 

MODEL 510 

Ft. Head Capacity GPM 
5 33.8 
10 21.6 
15 10.6 

19.9 Lock Valve 



HEADICAPACITY CURVE 

HEAD CAPAClTY 

SUMP I EFFLUENT 

SOLIDS PASSING 

HEAD CAPACITY CURVE 
SEWAGE MODELS 

2" SOLIDS PASSING CAPACITY 

I A  CAUTION ] Model 29314293 should no1 be 
i- .-~ -7- I -.2i --.T - . 1-1 - subjected to less lhan 15 feel TDH. 
80 1G0 240 310 100 480 640 120 ROO - 



I EASY DO'S & DON'T'S FOR INSTALLING A SUMP PUMP 1 
1. DO read thoroughly all installation material provided with the pump. 
2. DO inspect pump for any visible damage caused by shipping. Contact dealer if pump appears to be damaged. 
3. DO clean all debris from the sump. Be sure that the pump will have a hard, flat surface beneath it. DO NOT install on sand, gravel or dirt. 
4. DO be sure that the sump is large enough to allow prope;clearance for the level control switch(es) to operate properly. 
5. DO Always Disconnect Pump From Power Source Before Handling. 

DO always connect to a separately protected and properly grounded circuit. 
DO NOT ever cut, splice, or damage power cord (Only splice in a watertight junction box). 
DO NOT carry or lift pump by its power cord. 
DO NOT use an extension cord with a sump pump. 

6. DO install a check valve and a union in the discharge line. 
DO NOT use a discharge pipe smaller than the pump discharge. 

7. DO NOT use a sump pump as a trench or excavation pump, or for pumping sewage, gasoline, or other hazardous liquids. 
8. DO test pump immediately after installation to be sure that the system is working properly. 
9. DO cover sump with an adequate sump cover. 

10. DO review all applicable local and national codes and verify that the installation conforms to each of them. 
I I. DO consult manufacturer for clarifications or ouestions. 

AND SEWAGE 
PUMP MFRS. ASSN 

YOUR ASSURANCE 
OF QUALIP/ 

12. DO consider a Two Pump System with an alan'(page 5) where an installation may becomeoverloaded or primary pump failure would resuR in properly damages. 
13. DO considera D.C. Backupsystem (See the Basement Sentry page 5 )  where a sump or dewatering pump is necessary for the prevention of property damages 

from flooding due to A.C. Power disruptions, mechanical or electrical problems or system overloading. 

IA WARNING I ELECTRICAL PRECAUTIONS- Before servicing a pump, always shut off the main power breaker and then unplug the pump - makin 
sure you are not standing in water and wearing insulated protective sole shoes. Under flooded conditions, contact your local electric company or a qualifie 
licensed electrician for disconnecting electrical service prior to pump removal. 

]A WARNING 1 Submersible pumps contain oils which becomes pressurized and hot under operating conditions - allow 2% hours after disconnectina befor 
attemptha service. 

CONDITION ( COMMON CAUSES 

A. Pump will not start or run. Check fuse, low voltage, overload open, open or incorrect wiring, open switch, impeller or seal bound mechanically, 
defective capacitor or relay when used, motor or wiring shorted. Float assembly held down. Switch defective, 
damaged, or out of adjustment. 

B. Motor overheats and trips overload Incorrect voltage, negative head (discharge open lower than normal) impeller or seal bound mechanically, defective 
or blows fuse. capacitor or relay, motor shorted. !----I- 

I C. Pump starts and stops too often. Float tight on rod check valve stuck or none installed in long dislance line, overload open, level switch(s) defective, I sumo  it too small. 
-~ - . - - - - -- - -- - 

D. Pump will not shut off. Debris underfloatassembly,floatorfloatrod bound by pit sidesor other, switchdefective, damaged or out of adjustment. 

E. Pumpoperates butdeliverslittle or Check strainer housing, discharge pipe, or if check valve is used vent hole must be clear. Discharge head ex- 
no water. ceeds pump capacity. Low or incorrect voltage. Incorrect motor rotation. Capacitor defective. Incoming water 

containing air or causing air to enter pumping chamber. 

F. Drop in  head andlor capacity after Increased pipe friction, clogged line or check valve. Abrasive material and adverse chemicals could possibly 
a period of use. deteriorate impeller and pump housing. Check line. Remove base and inspect. 

If the above checklist does not uncover the problem, consult the factory - Do not attempt to  service or otherwise disassemble pump. Service must bc 
by Zoeller Authorized Service Stations. 

Limited Warranty 
Zoeller Pump Company warrants, to the purchaser and subsequent owner during the warranty 
period, every new Zoeller Pump Company product to be free from defecls in material and 
workmanship under normal use and service, when properly installed, used and maintained, for 1) 
Standard Warranty - a period of one year from date of installation or 18 months from date of 
manufacturer, whichever comes first OR 2) Optional Three (3) Year Warranty - a period of three 
(3) years from date of installation or 42 months from date of manufacturer whichever comes first. 
Parts that fail, (within standard or three (3) year optional warranty) that inspections determine to 
be defective in material or workmanship, will be repaired, replaced or remanufactured at Zoeller 
Pump Company's'optin, provided however, that by so doing we will not be obligated to replace 
m enlire assembly, Ihe entire mechanism or the complete unit. No allowance will be made for 
shipping charges, damages, iabor or other charges that may occur due to product failure, repair 
l r  replacement. 

rhis warranty does not apply toany material that has been disassembled without prior approvalof 
!oeller Pump Company, subjected to misuse, misapplication, neglect, alteration, accident or act 
)f God; that has not been installed, operated or maintained in accordance with Zoeller Pump 
hmpany iastalaliohio~tryctio~; that hasbeg e q o s d  to@ not limited to the foliowing: sand, 

warranty 1s in lieu of all other warranties expressed or implied; and we do not authorize an) 
represenlalive or other person to assume for us any other iiability in connection with our products 
Contact Zoeller Pumpcompany, 3649 Cane Run Road, Louisville, Kentucky 40211-1961, Attention 
Customer Service Deparlment to obtain any needed repair or replacement of parl(s) or addiliona, 
information pertaining to our warranty. 

ZOELLER PUMP COMPANY EXPRESSLY DISCLAIMS LIABILITY FOR SPECIAL, 
CONSEQUENTIAL OR INCIDENTALDAMAGES OR BREACH OF EXPRESSED OR IMPLIED 
WARRANTY; AND ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE 
AND OF MERCHANTABILITY SHALL BE LIMITED TOTHE DURATION OF THE EXPRESSED 
WARRANTY. 

Some states do not allow limitations on the duration of an implied warranty, so Ihe above limitation 
may not apply to you. Some states do not allow the exclusion or limitation of incidental or 
consequential damages, so the above limitallon or exclusion may not apply to you. 

This warranty gives you specific legal r~ghts and you may also have other rights wh~ch vary from 



SECTION: 6.1 
FI 

S u p e r  Product i n f o r m a t i o n  
p r e s e n t e d  here r e f l e c t s  
c o n d i t i o n s  a l  l ime o f  
p u b l i c a t i o n .  C o n s u l t  l a c l o r y  visit our web site: 

http://www.zoeller.com 
MAIL TO: P.O. BOX 76347 Louisvi i le,  0' 40256-0347 

SHIP TO: 3649 Cane Run Road . Louisville, KY 40217-1961 
(502) 7782731 I (BOO) 928-PUMP. FAX (502) 774-3624 

AUTHORIZED SERVICE STATIONS - 
AlABAMA 
Bmingham 
Birmingham 
Dothan 
Huntsville 
Jasper 
Magnolia 
Mobile 
Monlgomery 
Musde Shoals 
Opelika 

ALASKA 
Anchorage 

ARIZONA 
Glendale 

Joliel Pohlers lnduslnal Elec. 510 Ruby St. 60435 
Joliel R 6 A Elec. Sew. 571 N. Chiago Sl 60432 
Montgomery lnduslnal Motor Service Co9. 2000 Albrighl Road 6C538 
Mundelein P M 8 Ballery Sales 666 Hawley St 60060 
Norlh Brwk Trans.Tek Saks, Inc. 3680 Commercial Ave 60062 
Peoria (Easl) Foremosl Ekc.8 Trans. lnc. 111 Carverlane 6161 
Rockford lmpenal Mh. & Armature 2700 Poner Streel 61109 
Rock Island Rock Island Ekc(ric Molor Repair 211 3151 Street 61M1 
S o h  Elgin FldoEkdric 510 Stevenson Rd. 60177 
Springfield Firs1 Elednc Motor Shop Inc. 1130 W. Reynolds 62702 
Slrealor D & D Service Co. 1604 E. Mam 613M 
W. Frankiorl Sanders Elednc Co 903 E. St. Louis St. 62896 
Worth Accurale Elec. Mlr. 8 Pump 6955 W. 111th SL 6OA82 

INDIANA 
Anderson Hobtn Electric Inc. 544 Broadwav 46012 
Edinburgh EMR Corporallon 111 E. Centei Cros 46124 
Greenfield Easlside Pump Co. 6278 W. 4W No. 46140 
Hammond Milk E M c C o .  4828 Calumet Ave. 46327 
Hlghland JT pump Repalr 2543 H? Aye. 46322 
Indianapolis Eskew Enterprises lnc 1447 N arding Sf 46202 
tnd~anapolis Homer Eleclric Co. 1521 E. Washinplon St. 46201 
lnd~anapolis Hydra4ew. 4303 S. High Schwl Rd. 46241 
Indianapolis Koch'sEkctnclnc. 1301 Easl 10A St. 46202 
Munsler Roberlr Piumbing & Repair 8328 Jackson 46321 
Porlage F & L Uedric Mtr. Sen. Inc 2221 Cnsman Road 46368 
south Bend Nomem ~ k d k  Co. 116 N. HRI St 46617 
Van Buren WngM Nash Repairs 106 West Main Sl. 46991 

lnwA 

2320 4th Ave. South 35233 
3022 6th Ave South 35233 
1305 S. Oales SI 36301 

B & D Elec Mh. Co. 
Brannon Elec. Mtr. Co. 
Robbinr Elec. Mlr. Sew. 
Kelsey Elec. Mlr. Sew 
Madn Hedric 
Amngton Elem~c 
Homer Elec Mlr. Co. 
Jay Elecl. 
B & E EledricMr. 
Mi SMe Eledr~c Molor 

Alaska Pump & Supply 261 Easl 56th Ave. 99502 

6344 West Belmonl Ave 85303 
3336 E Pima 65712 

1231 Soufh 11th SI. 72901 
44 Magellan Dnve 71009 
102 Miller St. 72401 
1417 Main 72202 
4227 East 43rd St. 72117 
2703 Persimmon St 71603 
2001 N. 13m St. 72756 
Hlhy. 7-T 72801 
3670 Elem Spring Rd. 72762 
2320 Industrial Park Rd. 72956 

304 Industrial Way 94W5 
24418 S. Main Streel 90745 
11808 Brairie Ave. 902% 
1205 Chrysler D!. 94043 
7548 Santa Mon~ca Blvd. 90046 
4514 Founlain Ave. 90029 
9006 Woodley Ave. 91395 
4900 E, lZLh Street 94601 
3W Easl 0' S1. 
1695 Nalmal Ave. 92113 
1310 Harbor Blvd. 92703 
7616 San Fernando Rd 91352 
14750 Arminla Street 91402 

3867 Walnut St. 80302 
1221 Soulh Bannock 80223 
1808 E. Unmln Ave. 80524 

Hayden Eledric Mtr Ser Clr 
Hemm Motors Tucson 

ARKANSAS 
FI. Smilh 
Hot Spnngs Vill 
Jonesboro 
Liille Rock 
N Ullle Rock 
Pine Bluff 
Roger 
Russmldk 
Springdale 
Van Bwen 

CALIFORNIA 
Brisbane 

Elecbic Motor Center 
age Grimder Pump Repair 

Davis B d r i c  Molor 
C 8 W Twl Equip 
Kaeling Co. 
Jefferson Elecbic 
EvanEkdric 
Eiedric Motw Center 
TDol Hosptal 
Allied Eiedrical EL Power 

Simonds Machinery Co 
Dominquer Machine Shop 
Redondo Eledric 
Roto Rooler 
&buckle Eiec. Mtn. Inc. 
Steve's 0&c 
M a n  of Caliomia 
Earl Bay Pump 
E I W  Equip. Co. 
Barren Engineered Pumps 
Orange Caunty Pumps 
AltianceElectnc 
H & P Electric Mtr. Sewice 

Reese Elec. Mb. Co. lnc. 
Induslkl Electnc Mrs. 
Larrys Elec. Mlr. Ser. 
Hupp Elednc Mlr. Co 
Bears Mtr. Revnnding 
Knon Uecblc Motor Service 
Electric Pump & Tool Sew. 
Lanen Elec. Mr. Sew. 
M n c M h .  
Ouafty Elect* Molor 
Eglestm Electric Co. 
A4 Oectnc Co. 
Mohavit Ekclric 
Hellyer El& Co. 
Thorp Sales & Service 
i7plon Elec Motor Inc. 
Motor Winding Inc. 

Ams 
Burlmglon 
Burlmglon 
Cedar Rapids 
Cherokee 
Clear Lake 
Des Moines 
Forl W g e  
Iowa Cty 
Keokuk 
Manhailtown 
& lm 
New Harnpton 
Otfumwa 
Sioux Cty 
Tiplon 
Waterloo 

KANSAS 
Hulchinson 
Kansas City 
Topeka 
W d l a  

KENTUCKY 
Allen 
Benlon 
Danvilk 
Elbabethlown 
hardlnsburg 
Lexlngton 
Lexmglon 
Lwi5ye 
LauisvdielLyndon 
Loyal 
Uiddiesbro 
Morehead 
Owensboro 
Owensboro 
Paducah 
ParkHilk 

LOUISIANA 
Baton Rouge Laslor Elemonin 
Carencro GuKCoast Monilcdq 8 Ekc., hc. 
Kennel Predslon PSI, Inc. 
Lawtell Thibodeaux Electric 
New Orieans G & M Electnc 
SCOH Electrical Technologies Inc. 
Shreveporl Tench Elec Mlr. Works 
Sulphur Joe's Elec. Power Twls 
West M o n w  Ouachila Ekc. Sew. 

Carson 
Hawthorne 
Menlo Park 
Lor Angeles 
Los Angeles 
MissionHilk 
Oakland 
Petaluma 
San Diego 
Sanla Ana 
Sun Valley 
Van Nuys 

COLORADO 
Boulder 
Denver 
Ft. Collins 

CONNECTICUT 
Ansonia 
Danbury 
Ellingion 
Hamden 
Hatlford 
Newington 
Stamford 
Stratford 

FLORIDA 
Bradenton 
Clearwater 
Fl. Lauderdale 
Jacksonnlle 
k imrnee 
MI 
h i  
brri 
Ocala 
Orlando 
Panama City 
Pensacola 
Porl Richey 
Tampa 

GEORGIA 
Acworth 
Atlanla 
Atlanta 
Augusla 
Augusta 
Columbus 
Elberton 
Filzgerald 
Macon 
ManeHa 
tiormss 
Rome 
W~nslon 

HAWAII 
Honoluiu 

IDAHO 
Boise 
Caldwell 
Cwur D'Alene 

ILLINOIS 
Bioominglon 
Champaign 
Chicago 
Danville 
Elk GroveVli. 
F~eeporl 
Freeporl 
m .,-A L 

600 West Beach 51012 
318 South 20th Slreet 5W28 
4280 N. E. 14th Slreet N313 
1229 Frsl Ave. So. 50501 
1518 Hghmy 1 Wesl 52240 
R.R. 113 BOX 253 52632 
1208 E. %in St. 50158 
17 1st. Ave. 51350 
925 Norih Linn 50659 
402 S. l o w  Ave 52501 
1024 F i h  St. 51101 
107 W. 2nd St. 52771 
1819 Falls Ave. 50701 

Boulder Ekc, Mr. 
Bob's EIeclncMh. 
Larimer Eledric Mh. 

B 8 J Elecl. Mlr. Repair 
Industrial Eledrk MLn. 
Shads Pump Co. 
Bar CraR Bct r ic  Co. 
Reliable Ekc. Mh. Inc. 
Guilmam Elecl. MU. 
Palmers Electr~c Mlr. Inc. 
Electric h l e r p r k  Inc. 

Gibson Industrial Contrds Inc. 
Alkn h a l u r e  B Elec. Co. 
F & F Uec. Mh. Rpr. 
B& B Elec Mn. Co. 

Poner lndum'es,lnc. 

125 Wesl Ave. F 79504 
10 S. 18th St. 66102 
4004 Wesl 21sl St. 666W 
332 Lulu 6721 1 

Rail Road Slreef 416~71 
5960 Mafleld Hghway 42025 
U.S. 1 9  By-Pass 40-422 
217 Ring Road 42701 
1016 Hillmew 40143 
631 Kennedy Road 40511 
622 S. Mdl St. 40508 
3944 Cane Run Road 40211 
8020 Vinenesl Ave. 40222 
169 G o d  Neighbor Road 40854 
209 W~nchesler Ave 40965 
6307 1?3 East Flemlngburg 2nd Street 40351 4233 

608 East 14th St. 42301 
604 N. 7th St. 42002 
1461 Dixie Hny. 41011 

Semw, Inc 
1ndtist.Elec Mlrs.01 Danvlile 
E-Tom Elednc 

Lee Foss Eledric, Inc. 
Bud's Electric Molor Sew. 
APdEledic 
Halls Punp 
Kissimmee Eledriclnc. 
Cindy San Cop. 
W l e r  Ekclric Motor 0. 
)(mg EledricMtr. Sew. 
Marion Elec. Mlr. 
Florida Eledric Mr. Sew. 
m S e r k k e  
M W El&. hnl. Sew. 
Ace Pump Company Inc. 
Un:led Ebchc Mtr. 

Lake Cky Mh. Wok 
W E l e d k M r .  
Industrial Electric Co. of GA 
Barren Supply 
Eledric Equiomenl 
Hunter Eled Mlr. Elem. Supply 
Adams Elecbic 
Wynn Eleclhc 
Wibon EkdncCo. 
Precision Twl 8 Repair 
Aquaflow Service 
Souhem Induslria' Ekclnc 
JayEleclk 

Slan 8 Co. 

6111 15th St. East, Bldg. C 34203 
405 S. Mihsouri Ave. 33756 
1131 NE 45th She1 33334 
3010 West Beaver St. 32254 

Wheeler Eleclnc 
Cily EIR1 of Lexlngton 
Kentucky Sew. Co. 
Hal  Pump & Supply 
Qualny Elec. Mr. 
Herren Eledric 
Kentucky h a t u r e  & Mtr Work 
Morehead Elec. 
Electrical Equip. Repair 
Dwensboto Armalure W. 

2469 N Dize w. 34744 
9270 S.W. 58 Ten. 33173 
14261 So. Dixie Hwy. 33176 
280 N. W. 54th St 33127 
3159 S. W. 5lh St. 34474 
1128 Alanla ,Ave 32806 
2312 lndustnal Dn've 32405 
1250 Babrancas Ave. 32501 
6241 Ridge Rd. 34668 
4725 North Nebraska Ave. 33603 

waden Electric &. 
A-1 Elec. Mlr. Sew. Inc. 

7724 Commerce Ave Ste 6 70815 
617 Hedor Connol Rd 70520 
2316 Kingston St. T o m i  
Hwy 190 Wesl 70550 
1725 Conli Streel 70112 
104 R. Savonno Dr. 70583 
1616 Market SI. 71101 
808 E. Carllon St. 70663 
122 Wassan SI. 71292 

~ r a d  streel 3WO: 
1441 Green Streel 30903 
628 South Oakview Ave. 31901 
1748 Washinalon Hw. 30635 
Colony Drive 3 1  750 . 
557 Pine Slreel 31213 
1726 B H a z e l W  Dr. 30067 
4220 Sleve Reynolds Blvd 30093 
36 Shorler lnduslnal Blvd. 30165 
7940 Highway #78 30187 

MAINE 
Bangor Errol Cleveland B Son 76 Heward St. 04401 
Lewislon Motor Power,lnc. 1505 Lisbon St. 04240 
Madison Elholm Pumps RI. 43 04950 
Porlland Eleclnc Molor Works 1129 Forest Ave. 04103 

MARYLAND 

680 Mkol SI. 96819 

Mnsman Elec. Co. 
PrieslEMnc 
R C Won! 

7910 Overland 83709 
412 Stmplot Blvd. 83605 
625 Best Ave. 83814 

MASSACHUSETTS 
Brainlree Sandman Eiedric 530 West Sl 02184 
Cambridge Cambridge Eledric 300 Ben1 SI. 02141 
Cambridge City Pump & Molor Service 48R New Streel 01238 
Chelsea New England Eledr~c Mlr. Servlm 214 Arllnglon Streel 02150 
Dedharn Boston Eleclnc Maor Pump CO 200 Milon St. 02026 

The Slmd Co. 
Floyd Elec Inc. 
All Elec. Mlr. Repair 
Modern Ma*ine Shop 
Fluid Pump Sew. 
KoymElec. Mrs. 
Piecision Drive & Control 
L..*ll"* Clnr LA,. wn*c 

1106 E Bet SI. 61701 
133 W Kenyon Rd. 61820 
6726 S. Ashland Ave 60636 
123-125 N. Hazel St. 61832 
1000 Lee Street 60007 

Dorchester Dorcksler Electnc Motor Co Inc 79 Freeporl 02122 
Fa~rhaven Della Elec Mlr 8 Gen Co 379 Alden Rd 02719 
Fllchburg Shepard 8 Parker Inc 18 L~nwln SI 01420 
Frammglon Walco Eleclnc Co of Mass 10 Aaron St 01702 
budsoo - -El& MILSer r  - - - 74Apsip)'SIJ1749 - - - A -  - 

417 S. L m s l  Street 61032 
207 Soult Galena 61032 
477 Mmmmdh R I 4  61401 



Lens). Dslr 
Lo#ell 
Idsedharn HI 
North Ourncy 
Peabodv 

Bsrl;shi:s Eltd.t;ld:;5. 
Sur~ Elecl:is l r l~ lo -  
Williamson EieclrlcCo. 
Sodh Shore Ekclric Wclor 
Peabody Eleclric Motor 
Hancock 
Kaiman Eleclr~c lrlolor Inc 

!ixr:sx Be!scheV Eb7n: C:. 3 7  Dai. A?YIJE. 0539 
Lim; t , +  Aae; Eqd:,mie$ Cc. 1335 Del l~fo?k:~c IJC 4 5 8 3  
P~qda Jenkins Pump 6 E l ~ c  816 E. Garbry Rd. 45356 
Rocky Rive: Hcnnings Oual'iy Sewicr? 20800 Cenler Rldge Road 44716 
Toledo Lachmiller Elec Idlr B Sew. 5122 Lewls kve. 43612 
Toledo Lemsco - Gurkln 2056 Canlon Avenue 43620 
Vermilion Lorarn ArmatureBldtr Repai: 960 Sunnyside 44089 
Warren Warren Elec. Co Niles Corlland Rd. SE 44484 
Wnosler Hackworlh Eleclnc 4952 Cleveland Road 4469, 

43 Frsemon! St 02191 
93 Holmes Slreet 02171 
98 Foskr St. 01960 
231 Willisrd Streel 02163 Ou~ncy 

Sougnlon 
MICHIGAN 

Auburn H~lls 
Brighlon 
Delroil 
Detroit 
Dexler 
Flhl  

SmleyElec. 
Bnghton Pump Rpr. 
Howard Elec. Co 
Re-Nu Elec Co. 
Turner Eleclric Molor SN. 
Moore Brolhers 
Graham Mlr.BGeneralor Sw. 
FIX-AllElec. 
Holland Eleciric Molor 
Hem Inc. 
Kalamazw Elednc Motor 
Kenl Molon 
NsEiec. MIr. Works 
R.W. Eledric 
Jones Eleciric Cc. 
DiellelEleclric 
Eledric Molor Sew. 
Pot, Huron Elec Motor 
Riverside Elec. Serv. 
Coon Deuisser Go. 
Lange B Leaman Elec. Co. 
Ullm Pump 
Currenl Eledric Molor Suppiy 

3684 Auburn Road 48057 
1012 Wesl Main 48116 
4801 Bellevue 48207 
20163 John R. 48203 

OREGON 
Eugene 
Pwibnd 
Porlland 

PENNSYLVANIA 
Arm~rc 
&Ion 
Bensalem 
Chambersburg 
Um40nvrlk 
Hermitage 
Manhelm 
Philadelphia 
Prnsburgh 
Warmrnster 

820 W. l s l  Ave. 97402 
1911 Soulheasl 7th Ave. 97214 
1951 Nodhwesl overton St. 97209 

Wheeler Elec Mtr Sew 
Conrey Elecinc 
DeTemple Co. Inc 1022 Baker Road 48130 

2602 Leilh SI. 48506 
975 N. Cenler, Old 27 49735 
737 Bvtlerwodh S.W. 49503 
11269 E. Lakewxd Blvd. 49424 
3509 S. Burdlck 49001 
658 Easl Vine Slreel 49001 
204 Homewild Sl. 42901 
2108 N. Easl St. 48906 
510 SikTk Slree148640 
1965 Sanford Slreel 49441 
7176 Nih SI 48755 
384 No. Saginau 48342 
321 Courl SI. 48ffi0 
38M R~venae ~ d .  4 9 0 ~  
1500 N. Slephenson 48068 
300 W. Bnslol 48602 

Gaylord 
Grand Rapids 
Holland 

MDT Plumbino B Heallno 618 Kenilworlh Rd 1POD3 
12 Crozewille Rd.19014 
520 Slats Ave. 19020 
125 Falling Sprlngs Rd 17201 
Roule 208 West 16372 
2319 Longview Rd. 16148 
3152 Lebanon Rd 17545 
2200 E. Norris Slreel 19125 
1500-02 Chateau 15233 
27 N. Yoh Rd. 18974 
1607 Manley Rd. 19383 
Penn SI 8 Church Lane 19050 

Crane Pump hepair 
Economy Plumbing 8 Heating 
S B S Eleciric Molon Kalamazoo 

Kalamazoo 
Jackson 

Inierslale Pipe B Sply 
Won Machine 
Gnnder Dynamics 
Ampere Eieclric Co. 
Snyder Elec(ric Co. 
Kufen Elec. Mtn. Inc. 
Winding Speciahes 
Marc Elec Co. 

Walm Ekc. Co. 
i 

Rushlon Mdor Repair 
Eiecl. Idlr. Sew, of Chnlon 
EJeciric Motor 8 ?epair 
Todd Eledric MI!. Repair 
Conway Elm. Mh. 
Gteenvilk Industrial Supply 
Lake Cfly Elec. Mtr. 
A D Ulilll~es Inc. 
lnduslrb Rewnding Inc 
Riverside Eleclnc 

Lansing 
Midland 
Muskegon 
Pigeon 
Ponliac 
Port Huron 
Riverside 
Royal Oak 
Saginaw 
Ulj, 
Ypsilanli 

MINNESOTA 
Janesville 
Minneapol~s 
Norlh Mankalo 

MISSISSIPPI 
Columbus 
Gulf Porl 
Halllesburg 
Long Beach 
Pascagoula 
Smivllk 
Tupelo 

MlSSOURl 
St. Louis 

MONTANA 

Wesl Chesler 
Yeadon 

RHODE ISUND 
303 Allens Ave 02905 Provaence 

SOUTH CAROLIW 
Charieslon 
Cllnlon 
Colsmbie 
Conway 
Conway 
Greenviile 
Lake Clly 
Lexinglon 
Myrlle Beach 
Dlanla 
Orangeburg 
Spartanburg 
Sumter 
Wesl Columbia 
Wrnsboro 

SOUTH DAKOTA 
Aberdeen 
Milbank 
Rapid C C  
Walerlown 

TENNESSEE 
Chattanooga 
Cldrsdle 
Cleveland 
Fnnklh 
Gallatin 
K~ngspod 
KMrvilk 
Knorvilie 
Memphis 
Monirlom 
Nashville 
Nashvilie 

1944 Bellgrade Avenue29407 
H~ghway 72 6 56 N 29325 
125 Huckabee Rd. 29169 
110 Laurel SL. 29525 

7775 ~ u b u m  ~ w d  48087 
2010 N. Fourth St 48197 

Jemco 
Elec Mr.  Rpr. Inc. 
Reliance Elec Rpr 

208 South Morn 56078 
2010 N. 4 h  Sl. 55411 
1110 No. River Dr. Box 285 56001 

402 Lems St 29526 
1DO Dwe Dnve 29605 
140 C Arllne SI 29560 

Elec. Mtr. Sales 8 Sew. 
Power source south 
Speed Eledric Molor Co 
Bay Molor Winding Inc. 
Gibson Elec. Mtr. Ser. 
SmilhvilieElecIncMlr. 
Blayl& Eleclric 

232 Alabama SIreel 39702 
360 Tegarden Road 39507 
511 No* Slreel 39403 

285 Zenker Rd. 23072 
i 4 2 0 ~ a & x  ~ d .  29577 
Highway 331 North 29114 
135 Mahel S.E. 29115 
I00 Wed Trader St 29301 

Lnke Ekc. Inc. 
Sellan Elec. Sew. 
lndustnal Ekc. Rewindioq ~aiesvr l le ~ d '  29150 

125 Huckabee Rd 29169 
RI #3 Box 98A Landis Rd 29180 

594 Robe? E Lee Dnve 38801 Eleclnc Molor 8 Reoair 

Missouii Mach. 8 Eng. Co 918 S. 4 h  Sl. 63102 

2098 8. Hickory 59101 
J.B. tenler 
Rg)e+s El&c MoMr Sewice 
Industrial Elect & Sply 
Ron's Eledric Mlr. 

710 S.W. 6th Ave. 57401 
205 Easl 22nd Ave 57252 
1130 W. Omaha 57701 
512 1 0 ~  St., SE 57201 

~ . . . . . . . 
BiUiq Eleclric M r .  8 Pump Repair 

NEBRASKA 
Grand Island Molor Engineering Wohs 
Lincoln Colin Elec. M r .  Sew. 

NEVADA 
Henderson Henderson Eleclfic Mo!or 

612 So. Webb Rd. 68802 
520 Wesl '0" St. 68528 

ChattanoDga Ann. Works 
Clarksville EleciricMolon 
Je;ryElectnc Mdor Sewroe 
Colhem Elec. Mh. 
Max ElecliicMlr. 
K~ngsporl Armature&Eleclric 
Tenn. Armatun 8 Elec. 
S o h e m  h a l u r e  Works 
American Eleclric Mlr. 
Monistown Ekaric Mb Sew. 
Allled Eleclric Malor 
Tech lnduslrial 

1209E. 23rd 3. 37408 
114 Kral  Street 37040 
433 Broad Sheet 37320 
136 Reynolds Dnw 370M 
124 W. Wlnchesler S1. 57M6 
323 E. Markel 376% 
308 W. Jackson Ave. 37902 
1721 Polter Ave. 37317 
3651 Cherry Rd. 38118 
3482 New BtightS Park 37814 
924 3rd Avenue S. 37210 
115 A-2 Space Park SDuVl 37211 

1414 Athol Streel 63015 
425 Eureka Ave. 89512 Reno ~omslock ~ l e c .  Mlr. s&. 

NEW HAMPSHIRE 
Keene GBR EI;: Mb. Co. 453 Winchester Rd. 03431 

RI. 107 08246 
48 Huse Rd. 03103 

Lamnia New Hampshire E k c  M B .  
Manchesler Fay Eleciric Molors 

NEWJERSEY 
Collingswood Sen 
Easl Brunswick Oualib Eled. Mr.  Sew. 

714 Haddon Avenue 08108 
396 Highway 18 08816 
259-263 Gome Rd. 07507 
145 3rd Sl. 07735 
505 West Kings Slreel 08059 
337 Easl 5th 3 .  07060 
809 Easl Slate Street 08629 
94 W. Sherman Ave. 08360 
1338 Almond Road 08360 

Havdhorne lndusirial Elec. Sew. Co. 
Keyport h a b n  Electric 
Mi. Ephrain A B N Eledncal Motor Pumr, TEXAS 

Amanlo 
Dallas 
Denlon 
HousIOn 
Houslon 
Marshall 
Pam 
Vidona 

G.E. Jones Elec Co. 
Przm Pump CQ. 
Fw's Molor Shm 

208.14 Norh Polk 79105 
3300 0i)ido Rd. 75220 
801 Woodroh, Lane 76205 
7721 Aidme Dr. 77037 

Plainfield Demm Elec Co 
Trenton Eleciric Motor Repair 
Vlneland South 'D' Ekc. Mlr. Sales 
Vlneland Desiere Eledric Motor Sew. Inc. 

NEW MEXICO 
Albuquerque TeimEledriclnc. 

NEW YORK 
Albany Albany Bumer Conlroi 
Albany Wahr Eleciric Co 
Bremler D B S M h .  Inc. 
Bronx Slar Eiec Mlr. Sew. 
Butfalo S S  Elec Shop Inc. 
Larchmonl B 8 D Elec. M r .  Rpr. 
Plainnew Wit-Crafi E k d .  Sew. 
Posldam The Waler Supply 
Oueensbury Notheaslem Eleclnc Molon 
Sanbom Niagara Elec. M ln .  
SIalen lsland Keiber & Son Sply. 
Walerlord G L L P lnc. 

NORTH CAROLINA 
Ahoskie Electric Molor Sewice Co. 
Albemark Hammond Eiec. Mli. 
Concord Punel Central Rewind Go.lnc. 
Eden T~gerTek lnduslrial Sewices 
Eden  Rex Eleclric 
Greensboro General Mtr. Repair 
High Poin! Pledmonl Elec. Rpr. Co. Inc. 
H o n e  Shoe PumpCnli 8 Speciallies 
Monroe Randall Eleclric Molors 
New Bern BanksEledric 
New Bem New Bem Ele* 
Rocky Modnl Bowden Elec. M!r. Sew. 
Salrshry Dena Eledric 
Shelby Eteclric Molor Service 
Thomasville Electnc Drives Inc 
Wake Foresl Elearic Molor Shop 

NORTH DAKOTA 
Fargo S B W Elec Mlr. Rpr. 
Fargo Slack Electric Mlr. 8 Can!. 
Grand Forks Acme Elednc Molor lnc. 

OHIO 
Akron Tyler Electric MI!. Rpr 
Canlon Ragon Elec. 
Cincinnali Frank's Elec. Mlr. Sew. 
Cinclnnali 
r h d - d  

Wliealley E k c  Sew. 
Rri8rnnarilnw I. Snns 

~k Supply ~ a '  
Hyro Dyne E l d c  
Beti Eleclnc Motor C% 
C h  Elec Mlr. Sew. 

4301 Laura ~ o p p e  77016 
207 W. Pineaesl Dr. 75670 
1480 NW 191h 75460 
1103 E. RID Grande 77901 20 Colvin Ave. 12206 

184 Cenlral Ave.12205 
S o d m  Rd. 10509 

~ & a l h  Elec. Sew, 
UTAH 
Ogden Johnson Elec. Mlr. Co. 2795 Industrial Dr. 84401 
Sam Lake Cily Sleve Regan Co. 4215 South 500 West 84123 1854 Archer 5. &60 

2470 Seneca SI. 14210 
2412 Boston Posl Re. 10538 

VERMONT 
Monlpeller Frank Allen-Monlpel~er Co. 141 River Sl. 05602 
S. Burlinalon J & P Eleclric MIr. 397 Palchen Road 05403 
S1.Albins Green Valley Repair 33 Swanlon Rd. 0976  
While Rrnr Jcl. T B L Ekclnc 35 N. Main Slreel 05001 

33 N o r t  Mall 11803 
7598 U.S. Hwy 11 13676 
442 Connlh Rd. 12804 
2894 Lockporl Rd. 14132 
451 J e w n  Ave 10302 
35 Washinglon Avenue 12188 

VIRGINIA 
Fairtax 
Red Ask 
Rlchmond 
Rocky Gap 
Slaunloo 
Wlnchesier 

WASHINGTON 
Cenlralia 
Ferndale 

American Eled. Sew. 10890 Main Sl. 22030 
Cole Ekdrrc Inc. Hwy 460 24640 
MSC Equipment 1823 Norlh Hamillm SI 23230 
Claude S. Morehead Deer Run Eslale 24366 
Slaunlon Elec. Co. 26 Soulh Jeflenon Sl. 2440: 
Wrnchesler Eiecl. Sen, 120 Fol Collier Rd. 22603.5775 

H H ~  13 Soulh 27910 
R. 3 Box 10D Conmrd Rd. 28001 
865 H w  29 No. 28025 

C 8 R Electnc Molor 820 NorKi Tower 98531 
Cawon Eieclr~c 6148 Poflal Way 98248 
V~llage Rental Cenler 4614 Lacey Blvd S E 98503 
Poppielon Eleclnc 8 Machinery 969 So Nebraska Sl 98108 
Paragon Sales 8 Sewrces 128 Slone 99202 
Center Elec Inc 1212 Soulh 301h St 98409 

Lacey 
Seallle 
Sookane 2409 walkup-/k 28110 

123 hrsl  Slreel 28563 
1102 H w  70 Wesl 28560 

Tacoma 
WEST VIRGINIA 
Acmvilk 
Chapmanville 
Hunlingion 
Lavalelle 
Morgan!owo 
Mullens 
Parkersburg 
Princeton 

WISCONSIN 
Applelon 
Green 6ay 
Hudson 
LaCrasse 
LaCrosse 
Madlson 

0 8 T Recharge Righlhand Fork Blrltalo 25606 
0 8 R Jack Repait Benlley Blanch Rd 25508 
Lawer Elec. Mlr. Co. 202 Adam Ave. 25701 
Eastetn SIales Pump & Equlp. 4938 Roule U152 25535 
Wesl Eleclric 6 Machine 8 Wesl Eleclric D r w  26508 
Tramm 411 Black Eagle Rd. 25882 
W E l e c l n c  641 Harrrr St 26101 
MJElednc Shelter Road 24740 

1512 Raieigh Rd. 27801 
725 Demo Drive. 28145 
1143 A~rpori Rd. 28150 
16 Carollna Avenue 27361 
1225 N. Whole Sl. 27587 

12 N 14% Sl. 58102 
101 S 23rd SI 58103 
1705 131h Avenue kor(h 58201 

Crescenl Elec, Mb. Se!. 1727 N Riclimond 54911 
Christianson Elec Co. Inc 1138 Slate SI. 54304 
Reliance Elecl. Mtrs 1621 Llv~ngslone Rd. 54016 
Eiec Mtr. Rpr 222 Vrne St 54Mll 
Lackore Eleclric Motor Repair. Inc 520 Soulh 3rd. 54601 
Elec. Mlrs Unllm~led - . , . . . , 

1000 Jonalhan DI 53713 
3 a r r  C U.... r L l P i d  

1888 Copley Rd 44320 
1240 Duebe! Ave S W 44706 
2640 Coierarn Ave. 45214 
2046 Ross Ave 45212 
1380 Earl 170111 SI 44110 



Installation, Operation and 
Maintenance Instructions 

Model NPE/ 
NPE-F 
DESCRIfTION & SPECIFICATIONS: 
The Models W E  (closecoupled) and WE-F (frame-mounted) are 
end suction, single stage centrifugal pumps for general liquid 
transfer service, booster applications, etc Liquidend construction is 
all AISI Type 3 16 stainless steel stamped and welded Impellers are 
fully enclosed, non-trimable to intermediate diameters. Casiig are 
fitted with a dii3m.r for efficiency and for n d g i b k  racW ski5 
loadmg. 

Closeaupled units have NEMA 48 J or 56J motors with Gface 
mounting and threaded shaft extension Frame-mounted units can 
be coupled to motors through a spacer coupling or belt driven. 

1.1. lnspect unit for damage. Report any damage to camer/dealer 
W immediately. 

12. Electrical supply must be a separate branch circuit with fuses or 
circuit breakers, wire sizes, etc, per National and Local electrical 
codes. Install an all-leg disconnect switch near pump. 

CAUTION 
Always disconned electrical power d e n  handling pump or 
controls. 

13. Motors must be wired for proper voltage. Motor wiring 
chagmn is on motor nameplate. Wirk size must limit maximum 
voltage drop to 10% of nameplate voltage at motor terminals, or 
motor life and pump performance will be lowered 
1.4. Always use horsepower-rated switches, contaaor and 

I,.* 

15. Motor Protection 
15.1. Sie-phase: Thermal protection for single-phase uriits 
is sometimes built in (check nameplate). If no built-in 
proteaion is provided, use a mutactor with a proper overload 
Fusing is permissible. 
15.2. Threephase: Provide three-leg protecdon with properly 
sizsd magnetic starter and thermal overloads. 

1.6. h h x b u m  Operating Limits: 
Liquid Temperature: 212O F (100° C )  with standard seal 

250" F (120° C )  with optional high 
temp seaL 

h.essure: 75 E'SL 
StrartsPerI-Iour: 20, evenly distriiuted 
1.7. Regular inspection and maintenance wiU increase senice life. 
Rase schedule on operating time. Refer to W o n  8. 

. I -., 
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2.1. General 
.&. ?:.;. .... 

2.1.1. Locate pump is near liquid source as possible (below 
level of liquid for automatic operation). 

2.12. P r o t a  born beezjng or flooding. 

2.1.3. Allow adequate space for s e ~ d n g  and venthtion 

2.1.4. AU piping must be supported independently of the 
pump, and must "line-upn naturally. 

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

2.1.5. Avoid unnecessary fitting. Select sites to keep friaion 
losses to a minimum 

22.  CloseCoupled Units: 
22.1. Unitsmay be insided horizontally, indined orverti, 

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

222.  Foundation must be flat and substantial to e h i y t e -  - 

strain when tightening bolts Use rubber mounts to mirumize 
noise and vibration ?' 

22.3. T i  motor holddown bolts before mnnecdng .. 

piping to pump. c 

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



-- -. - 
(two Mow appro& antu of driva and two Mow 
rtppmximaLt ccnncr of p ~ p ) .  Adpit wedga to level unit 
b d  or  plumb suuion and chdmge Bangcs. 
Z)J; Mike sue bedplm b not distorted and final c w p h g  

llydignment can be made within the limits of movement of motor 
and by shunming, if oeoesmry. 
23.4. l i & ~  foundation bolts finger tight and build dam 
around foundation. Pour grout under bedplate making sure the 
areas under pump and motor feet are filled solid Mow grout 
to harden 48 hours bebre fully tightening foundation bolts. 

235. T i t e n  pump and motor holddown bolts before 
~ m c d n g  h e  piping to pump. 

3.1. Low static suction lift and short, direct, suction piping is 
desired. For suction lift over 10 feet and liquid temperatues over 
120 F, consult p u p  performance curve for Net Positive Suction 
Head Required 

3 1  Suction pipe must be at least as large as the suction connection 
of the pump. Smaller size will degrade performance. 

33. If larger pipe is required, an eccentric pipe reducer (witfi 
straight side up) must be d d  zt the pmp. 

3.4. installation with pump below source of supply: 
3.4.1. Install full flow isolation valve in piping for inspection 
and maintenance. 

CAUTION 
not use suction isolation valve to &ode pump. 

3 q. Installation with pump above source of supply: 

35.1. Avoid air pock= No   art of piping should be higher 
than pump suction connection. Slope piping upward born 
liquid source. 

351. All joints must be aimght 
35.3. Foot valve to be used only if necessary for priming, or 
to hold prime on intermitrent senice. 

35.4. Suction strainer open area must be at kast triple the pipe 
area. 

3.6. Size o f  inlet from liquid source, and minimum submergence 
over inleq must be &dent to prevent air entering pump h u g h  
vortsdng. F i  2-5 
3.7. k 3-4 wraps of Teflon tape to seal threaded co~eUi0nS. 

H rnin. 

Figurc 2 
H 

Figurc 3 

4.1. Arrangancnt must indude a me& valve locatad benwm a ph: 
" d v c  and the pump. Tbc gatc valve is for regulation of Qpadty, or 
for inspaaion of the pump or heck valve. . ... . .. .. . 
43. If an increaser is required, place between check valve and . . 

P-P. 
43. Use 3-4 wraps of Teflon tape to seal headed conneca'ons. 

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

52. Frame-Mounted Units: 
5.2.1. Even though the pump-motor unit may have a factory 
ahgnment, tius could be b r b e d  in transit and must be 
checked prior to mining. See Fig. 6. 

Figure 6 

522. Tighten all holddown bolts before checking 
the alignment. 
52.3. If re-alignment is necessary, always move the motor. 
Shim as required 

. . 
52.4. Parallel misalignment - shah with axis parallel but not . . . . 

concentric Place dial indicator on one hub and rotate this hub 
,360 degrees while taking readings on the outside diameter of 
the other hub. Parallel alignment occurs when Total Indicator 
Reading is .005", or less. 
52.5. ,&I& misalignment -shafts with axis concenmc but 
not parallel. Place d d  indicator on one hub and rotate tbis hub 
360 degrees while taking readings on the face of the other hub. 
An& alignment is achieved when T o t -  Indicator Reading 
is .OO.Sn, or less. 
52.6. Final ahgment is achieved when parallel and angular 
requirements are satisfied with motor holddown bolrs tight 

CAUTlON 
Always recheck b t h  dgnments after making any adjustment 

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

6.1.1. Single-phase motor: Non-reversible. 
6.12. Three -pb  motor: Interchange any two power supply 
lea& 

7.1. Before &g, pump must be prinied (free of air and sucdon 
pipe full of liquid) and dwhage valve partially open :j 

CAUTION 
Fumped liquid provides lubrication. If pump is ~IKI +,rotating 
parts will MiZC and mbchaaical seal a ' b c  damaged Do not 
-tc at or mar zero flow. Enagy impartod to the liquid is 
c o w d  into heat Liquid may flash to vapor. Rotatingparts 
roquirc liquid to prcvat wring or Mizing. 



p~ - 

8.1. OmeCo~~~lcd Unit Elall bcanngs are located in and are part of 
he motor. They are permanently lubricated. No greasing required. 
8.2. Frame-Mounted Units: 

82.1. Bearing frame should be regreased every 2,000 hours or 
3 month in t e r4  ~ c h e v e r  OCCLIB first. Use a #2 sodium or 
lithium based g r e .  Fill und grease comes out of relief 
fittings, or lip seals, then wipe off excess. 
822. Follow motor and couphg manufacturers' lubrication 
insmlctions. 
82.3. Alignment must be rechecked after any maintenance 
work involving any dsturbance of the unit 

-- 

~ o r n & t e  disassembly of the unit will be describedproceed only as 
far as required to perform the maintenance work needed. 
9.1. Turn off power. 
92 .  Drain syste& Flush if necessary. 
9.3. Close-Coupled Units: Remove motor holddown bolts. 
Frame-Mounted Units: Remove coupling, spacer, couphg guard 
and £rame holddown bolts. 
9.4. Disassembly of Liquid End: 

9.4.1. Remove casing bolts (370). 
9.42. Remove back pull-out assembly from casing (100). 
9.4.3. Remove impeller locknut (304). w CAUTION 

Do not insert saewdriver between impeller vanes to prevent 
rotation of dosecoupled units. Remove cap at opposite end 
of motor. A suewdriver slot or a pair of 5 t s  will be exposed. Using 
them will prevent impeller damage. 

9.4.4. Remove impeller (101) by turning counterclockwise 
when looking at the front of the pump. Protea hand with rag 
or glove. 

CAUTION 
Failure to remove rhe lmpener in a munter&ckwise direction may 
damage duading on rhe ;np.Ua, shaft or both. 

9.45. W1d-1 two pry bars 180 degrees apart and inserted 
between h e  seal housing (184) and the motor adapter (log), 
cuefully separate rhe two parts. The mechanical seal rotary 
unit (383) should come off the shaft with the seal housing. 
9.4.6. Push out the mechanical seal stationary seat from the 
motor side of the seal housing. 

9.5. D i r n b l y  of Bearing Frame: 
95.1. Remove bearing cover (109). 
9 5 2 .  Remove shaft assembly from h e  (228). 
9 5 3 .  Remove lip seals (138 & 139) from bearing frame and 
beanng cover if worn and are b e i i  replaced 
9 5 5 .  Use bearing puller or arbor press to remove bal) bearin@ 
(112 & 168). 

t 
10.1. All parts should be cleaned before assembly. 
102 R&I to parts list m identify raquirad rcplacunent items. 
Specify pump index or d o g  n& d e n  ordering parts 

10.4.1. Rep& lip seals if worn or damaged. 
10.43. Replace b d  barin@ if loose, rough or noisy 
when rotated. 
10.43. Check shaft for runout Maximum permissible is 
.00T T.LR 

10.5. Observe the following when reassembling the liquidend: 
10.5.1. All m&cal seal components must be in good 
condition or leakage may result Replacement of complete seal 
assembly, whenever seal has been removed, is good standard 
pracdce. 
It b permissible to use a light lubricant, such as glycerin, to 
facilitate assembly. Do not contaminate the mechanical seal 
faces with lubricant 
10.52. Inspect casing O-ring (5 13) and replace if damaged. 
?his O-ring may be lubricated with petroleum jeUy to ease 
assembly. 
10.5.3. Inspect guidevane O-ring (349) and replace if worn. 

CAUTION 
Do not lubricate guidevane O-ring (349). Insure it is not 
pinched by the impeller on reassembly. 
10.6. Check reassembled unit for binding. Correct as required. 
10.7. Tighten casing bolts in a star patten1 to prevent C-ring 
biding. 

MOTOR NOT RUNNING 
(See causes 1 thru 6) 
LI?TLE OR N O  LIQUID DELIVERED: 
(See causes 7 thru 17) 
POWER CONSUMPTION T O O  HIGH: 
(See causes 4, 17, 18, 19,22)  
EXCESSIVE NOISE AND VIBRATION: 
(See causes 4, 6, 9, 13, 15, 16, 18, 20,21,22) 
PROBABLE CAUSE: 
1. Tripped thermal protector F 

2. Open circuit breaker F 

3. Blown fuse 
4. Rotating parts binding 
5. Motor wired improperly 

F 

6. Defective motor 
7. Not primed 
8. Discharge plugged o r  valve closed 
9. Incorrect rotation 
10. Foot valve too small, suction not submerged, inlet 

screen plugged. 
11. Low voltage 
12. Phase loss (3-phase only) 
13. Air or  gasses in liquid 
14. System head too high 
15. NPSHA too low: 

Suction lift too high or  suction losses excessive. 
Check with vacuum gauge. 

16. Impeller worn or  plugged 
17. Incorrect impeller diameter 
18. Head too low causing excessive flow rate 
19. Viscosity or specific gravity too.high 
20. Worn bearings 
21. Pump or piping loose 
22. Pump and motor misaligned 



101 1 Impeller 
108A I Motor ada~ter  with foot . AIS1 3161 

lOBC motor i i  too- 
108D 1 Motor adaoter less foot with flush 

I 

1080 1 Molor adapter less foot 

I - r 

123 1 Defledor 

. - -- 
Stainiess Steel I 

0-Ring, drain plugs 

/ 
/ 

/ 

utilize motor adapter less foot and a footed molor. ' 

NOTE: OPTIONAL SVU FLUSH COMPONENTS the =Power frame repair parts page in the parts section of your 
catalog. To order the power frame complete order ilem 14L61 

184A 
184B 

240 

COULDS PUMPS LUlITED WARRANTY 
X'lk w-ty npplia m all warcr 6).rtcms pumps rmnufaaurcd by Goulds Pumps. 
Any prrr or pvts  found to  be dcfcctivc within thc -ty period shall be m p k d  ar no charge to the dczlcr during thc m t y  period. Thc W-ty perid shall exist 
for 1 pcrid of twclvc (12) mondu from h t c  of inmllation or cightccn (18) months from date of m+nukuurc. whichcvcr pcrid is shorter. 
A Ma who bclicva that a warranty d;rim udm must conma the au&orizcd ~ o u l d s  Pumps dimibutor h m  whom tbc pump was purdvlscd and furnish complete d c d ~  
regudingthe daim. l l ~ e  disuibutor is sutboriz~d to rdj& any wannty claims u&ing the &ul& Pumps Cunomcr S c m a  Dcp-cnt 
Thc w-ty a d u d o :  
(9) kbor, tnnspomtion and da ted  ams incurred by thc d d c r ;  
(b) h i n d l a t i o n  oxu of rcplircd oquiprncnt; 
(c) % i o n  corn of qhozrncn t  cqUipmcnt; 
(d) ConxqucncLl duolga  of any Lcind; md, 
(c) Rcimburscmcnt for ion a w d  by i~turupt ion o fumc7 .  
For purpo~cr of thir warranty, thc follow+ ccrmr hrvc rhse dcfinitionr: 
(1) 'Dimibutor" munr any individual, gumcrrhip, corporation, &tion, or other lcgd rclationrhi that stands bctween Goulds Pumps and thc d d c r  in ph 

mnsipmcna  or contnds for u l c  of thc mbi& pumps. 
(2) 'Dcllcr' m m  any individual, pumcnhip, corporation, Paodation, or other 1 4  &tiomhip which c n p g a  in tfic business of x h g  or lcving pumps to customcm. 
(3) 'Y=urtomcr" m- my entity who buys or kvrJ &c w b j j  pumps from a d d c r .  The 'arnomcr' may mcln an individual, pucnc~hip,  corporation, limited lailirl .  

comvanv. auo&tion or olhcr 1 4  cntity which map cnpgc in m y  rypc of burinus. 

Goulds Pumps a n d  the KT Engineered Bl& Symbol are registered 
tradernarks and tradenames of ITT Industries. - 
Visit us at www.qoulds.wm 

Seal housing std. 
Seal housing with seal flush 

Motor suppori 
Rubber channel 

Goulds Pumps 

AlSl3 16L S.S. 

300 5.5. 
Rubber 



MAGNETiC DRIVE PUMP 

Magnate@ Pumps, Inc., P.O. Box 770845, Houston, Texas 77215-084- 
Phone (71 3) 972-8666 Fax (713) 972-8665 



Thank you for purchasing Texel magnetic driven pump . This pump is not to 

be operated speeds. working pressures or temperatures higher than. nor used 

. with liquids . other . than stated in the  original order acknowledgement . 

( See the paragraph 2 "Safety Instruction" of this instruction manual . 
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r 1. Checking Points on Arrival 

Make sure of the following points right away when 3. Have any of the components been damaged in 
pump arrived. transit? 

4. Are any of the bolts loose? 
1. Does the nameplate correspond to what you 5.  Can the motor be turned easily by hand? If heavy 

ordered? resistance is felt, or the motor does not turn at all, 
2. Are all the accessoris supplied? this means it has been damaged in shipping. 

2. Safety Introduction 

This magnetically drive pump, like high-speed or 
high-voltage equipment, has sufficient energy to 
cause severe personal injury and/or property damage 
if proper precautions are not taken. Special attention 
has 10 be taken when the pump is used in areas where 
corrosive or dangerous chemical substances are used. 
For safe operation and to prevent personal injury 
and/or damage to the equipment or other property, 
read and follow aU "warning" described below. 

I. Handling 
The pump may be lifted by the eyebolt, however, 
additional support must be also be used on the motor. 
Suitable slings, chains or other lifting equipment . -  
should be used and appropriate safety procedures 
observed. 

The eyebolt or lifting lug on the motor are 
designed for the weight of the motor only. 
Never use this eyebolt or lifting lug alone to lift 
the entire pump system. When lifting the pump 
or pump system, always use adequate, auxiliary 
lifting support devices and dohot rely on the 
pump eyebolt. 

2. Verification 
When conducting the operational tests after 
installation or maintenance, make sure that all drain 
bolts and casing bolts are tightly secured. 

3. Application 
This pump has been designed and constructed in 
accordance with the operating conditions and 
specifications stated in the contract. If the pump is 
not used for the above mentioned purpose, consult the 
supplier or Seikow Chemical Engineering Br 
Machinery, Ltd. before installation or operation of the 
pump. 



w 3. Storage 

While in storage, perform maintenance and 
inspections by following the instructions shown 
below until pump startup. 

I. Storage for up to Three Months: 
1. Do not remove the seals horn the suction and 

discharge flanges until the pump is installed in the 
piping. 

2. Store the pump in a dry, adequately-vented room. 
The atmosphere must be fiee of rain, water and 
other sources of excess moisture. 

3. Cover the opening through which wires enter the 
motor terminal box with gummed cloth tape or 
similar material to prevent entry of foreign matter, 
such as dust and dirt particles. 

4. Avoid storing the pump in locations where an 
object may fall onto the pump or equipment being 
moved may contact the pump. If the pump 
cannot be moved, it must be fully protected. 

5. Do not place heavy material on the pump. 
6. Drain the liquid through the drain hole to prevent 

w it fiom freezing. 
7. When storing the pump after operating it, follow 

the steps below : 
1) Clean internals of the pump with fiesh water. 
2) Seal the suction and discharge flanges to keep 

out foreign matter. 
3) When the total period of operation and storage 

exceeds one year before the pump is again 
operated, then an internal inspection of all 
rotating and wear parts, including gasket 
replacement, is required. 

2. Storage for more than Three 
Months: 

1. Follow steps 1 through 7 in paragraph 1 above. 
2. The insulation resistance of the may degrade over 

time due to moisture absorption by the insulation. 
Therefore, measure and record the insulation 
resistance on delivery of the pump and check 
resistance periodically. 
If resistance is reduced, dry the motor according 
to the manufacturer's recommended procedure 
and take action to avoid subsequent exposure to 

Never operate the pump without previously 
checking the resistance of the motor insulation to 
avoid failures due to a short circuit, elc. 

3. Remove the fan cover fiom the motor and rolate 
the fan by hand once per month. 

4. When preparing to operate the pump after storage 
for more than one year, replace the gaskets before 
starting the pump. 

moisture. (Refer lo the motor inst~uction 
manual.) 



*- 4. Installation and Piping 

Installation 
Basically, the pump base should be installed on a 
concrete foundation. When this is not possible, 
install i t  on a stet1 or wooden firame, making sure 
that i t  is stable enough not to cause vibrations 
during operation. 

2. Place the foundation bolts wilh nuts put on the top 
of bolts through the bolt hole on the baseplate, 
then embed in the foundztion holes. 

3. In case of a concrete foundation, adjust parallel 
ali,ment for baseplate by placing four sets of 
metal shims between concrete and base plate. 
(Fig.1) 

4. Check this parallel alignment firom all directions 
by placing a level on the pump discharge flange. 

5. After checking parallel ali,ment for the 
baseplate, a high grade of non-shrinking grout 
should be poured between the baseplate and 
concrete foundation. 

Pump Base 

Foundation Bolts 
I I r Metal Shims 

Metal Shims . Fig.1 

2. Piping 
1. Piping the pump 

1) All piping connected with>uction and discharge 
flanges on the pump must be supported 
independently to the pump. 

7) When, metallic malerial piping is involved, 
flexible connections are recommended on 
suction and discharge flanges. 

W 3) Piping force should not exceed the maximum 
allowable load as shown on page fourteen (14). 

2. Suction piping (Fig.?) 
1) The lengh of suction pipe £Tom suction reservoir 

to pump inlet should be as short as possible. 
2) Avoid all unnecessary elbows, bends and fittings 

as they increase firiction losses in the piping. 
A valve and a shorl length pipe should be 
provided for disassembling the pump. 

3) Consider sufiicient available NPSH when 
desi-ping the diameter and length of the suction 
pipe, and provide elbows/bends/fittings on the 
suction piping. 

4) To avoid cavitation, incline the piping upward 
firom the suction side toward the pump. However, 
when using pressiirized piping, incline the 
piping down toward the pump. 

5) Install a dust-proof screen on the suction tank. 
Clean out the tank before filling liquid. 

6) Position the end ofthe suction pipe deep enough 
to be immersed even when the liquid level is 
low. 

7) To prevent cavitation, the gate valve installed on 
the suction side should be positioned 
horizontally or facing downward. Be sure to 
keep the valve fully open excepl during 
inspection or when switching over. 

8) Make the bends as gentle as possible, keep the 
number to a minimum, and do not install bends 
close to the pump suction port. 

9) When using special or different sized pipes are 
used, an eccentric or special types of valves are 
recommended to prevent cavitation. 

10) The suction piping of parallel operated pumps 
may cause an unbalance in suction pressure 
when connected to common main piping. 
Separate piping is recommended in this case. 



Fig.2 Suctionpiping 

Jertical 
lorizontal 
lend 

nclined pipe 

Eccentric 
reducer 

Installation 
direction of 
gate valve 

Correct Incorrect 



5. Precaution for Operation 

I. Starting-Up 
I. Stickers on both inlet and outlet of the pump must 

be taken off before connecting pipes on to the 

Pump. 
2. Turn the motor manually to confirm that it rotates 

smoothly. 
3. Clean inside of the suction piping. If dirt and 

scales, which entered the suction piping during 
installation, Ihey may flow into the pump, causing 
critical malfunction. 

4. Check the rotational direction of the motor. 
(Direction indicated by arrow on the casing 
cover ) 

Especially when the bearing material is Sic ,  
check the motor rotation after priming or 
removing the motor. Running the pump without . . 

priming even for a very short time will result in 
damage to the pump. 

5. Open the valve on the suction side pipe line 
completely. 

6. In order to fill the pump completely, priming is 
required. To prime the pump, use Ihe discharge 
side piping to discharge air. If df icul ty is - 
experienced in discharging air, rotate the motor 
fan in the reverse direction by hand three or four 
times and utilize the reaction. 

7. Start operation with the discharge valve fully 
closed. 

8. M e r  confirming the rated speed and pressure and 
that the pressure has risen, gradually open the 
discharge valve to gain the specified discharge 
pressure. 

Do not run the pump dry or without priming as 
severe damage may result. Make sure to prime 
the pump completely. If the discharge pressure 
drops, stop the pump and locate the cause. 
( inadequate priming, discharge pipe leak, etc.) 

2. During Operat ion 
1. Noise checking 

Sucking of air or solid fiom the suction pipe line 
ofien causes abnormal noise and vibrations. 

7. Vibration check 
Take special care to avoid vibrations caused by 
cavitation. Adjustment of the discharge volume 
must be carried out by using the valve on the 
discharge side. Do not close the valve on the 
suction side. 

3. Other 
Special care should be taken to observe the 
discharge and suction pressure, discharge volume 
and electric current. When the discharge 
pressure fluctuates or falls abnormally, the cause 
can often be found in clogging of solids or in 
sucking air on the suction side. 

3. Suspens ion  of Operat ion 
1. Normally, operation of the pump should be 

stopped only after fully closing :he discharge 
valve. If the suction valve is ciosed first, 
cavitation and seizure may occur. 

2. In case of flooded suction, close the suction valve 
after stopping operation. 

4. Shut-Down Operat ion 
In case of a long term shut-down, remove the liquids 
fiom the pump. If liquid is left inside Ihe pump 
during the winter season, expansion of the liquid due 
to freezing may cause cracks and other damages. 

5. O the r  
1. Do not leave a reserve or stand by pump unused 

for a long time. Operate it occasionally to 
confirm that it can be employed when necessary. 

2. Avoid dry operation of the pump even for a short 
time. Dry operation may cause the sliding parts 
immersed in liquid to seize. 

3. Use the pump with in the specified flow rate and 
head. Do not use with an excessive flow. 



- 6. Maintenance Check 

I. Daily Check 3. Boundary limit of Bearing Wear 
1. Check that the pump is operating wi~hout making 

any abnormal noise or vibrations. 
3. Check the suction and discharge pressure as well 

as the liquid level of lhe suction tank. 
3. Check that the electric curreni value of the motor 

does not exceed the rated current value and also 
check the bearing temperature. , A  

.. , 
'I 1 -  

2. Periodical Check 
For smooth and safe operation of the pump, check 
each parts of the pump periodically in accordance 
with the instructions given below. Special care 
should be taken in case of the metal parts, since the 
outer and inner mage t s  feature strong m a s e t  force. 
Also, special care should be taken when handling the 
sliding areas of the shaft, thrust rings and bearings. 

Bearing 

I Part Name I Check Points 
Casing 

Impeller 

lnner Magnet 

Rear Casing 

Shaft 

I I - Loosening of set screws 

Accumulation of dirt in the liquid contact parts 
Presence of cracks 
Wearing condition of Front Thrust Ring 
Presence of sliding flaws or cracks 

Dirt between impeller blades'or infiltration of foreign malter 
Contact on inlet area 
Wearing condition of Mouth Ring 

. Sliding of the outer surface and Rear Casing 
Presence of cracks on the end face 

Accumulation of the dirt in the liquid contact parts 
Wearing condition of Bearing 
Clogging in cooling passage of Bearing 
Sliding of ~ e a r ' c a s i n ~  and Inner Magnel 
Accumulation of dirt in the liquid contact area 

- Wearing condition of Rear Thrust Ring 
PresenEe of sliding flaws or cracks 
Presence of cracks 

- Wearing condition of Bearing 

Motor Bearing 

Mouth Ring 

Outer Magnet I Sliding of the inner surface and Rear Casing 
- Setting position of motor shaft 
. Presence of abnormal noise 

Counte rmeasures  

Cleaning 
Confirm cause 
Confirm cause 
Confirm cause 
Cleaning 
Confirm cause 
Confirm cause 

Confirm cause 
- Confirm cause 
- Cleaning 

Confirm cause 
- Cleaning 
- Confirm cause 

Cleaning 
Confirm cause 
Confirm cause 

- C o d ~ m  cause 
- Confirm cause 
- Confirm cause 
- Confirm cause 
- Two years 

Retighten 



e 7. Disassembly and Assembly 

I .  Disassembling Considerations 

1. AJways wear prolective clothing and equipment, 
such as rubber/insulated gloves and safety glasses, 
when disassembling the pump. 

WARNING 
There is danger fiom chemical contact wilh skin 
during and after disassembling the pump. 

2. Pfter diszssembling the pump, take the proper 
precautions when handling the shaft and bearing. 
They can be easily damaged. 

3. Tht  inner magnet and outer magnet can exert high 
magnetic forces. Do not let metal chips or metal 
materials come close to the magnets. 

Magnet strength results in strong magnetic forces 
that could cause physically damage to hands and 
fingers. Caution musl be taken to keep fingers 

2. Preparation for Pump 
Disassembly 

1. Check the safety of the working environment, for 
example, provisions of proper scaffolding, elc. 

2. Switch off the main power supply to avoid 
unintentional operation. Before disassembling 
the pump, be sure that the work area is 
appropriately defined with appropriated warning 
notices, on the notice boardJock-outs are in place, 
etc., to alert personnel that equipment is being 
serviced and to assure the pump or associaled 
system components will not be operated. 

( WARNING 
The pump is mechanical rotating device. 
If the pump is switched on with the rotating parts 
exposed while disassembled, severe injury lo 
personnel may result. 

3. Fully close the suction and discharge valves 
before removing the pump from the piping. 
The work area should be appropriately defined, 
etc, to alert personnel that the equipment is being 
serviced and the all valves to the pump must be 
kept closed. 

4. Wear protective (rubber) gloves and safety glasses 
before loosing the flange bolts, then drain the 
liquid out of the pump and piping. 

If chemicals leak or are splashed out and contact 
the skin, severe injury mag result. 

5. If the pump is provided with a drain on casing, the 
following procedure and precautjons should be 
taken for draining: 

1) Open a drain cap, or remove the drain bolts 
holding drain pan to the casing. 

2) Loosen four (4) flange bolts and nuts of the 
pump discharge nozzle equally little by little. 
Then, stop loosing the bolts when the liquid 
trapped in the pump and casing leaked from 
drain. And then, be properly positioned for the 
safety until the leakage stops completely. 

A WARNING 
Do not loosen all four bolts lhat secure the pump 
flange of the discharge side at the same time. 
Liquid may leak or splash out, causing severe 
bodily harm. 11 is dangerous to work in fiont of 
the drain port while draining the fluid, so be 
properly positioned before and during the process 
of draining the pump. 



3 ) Repeat this procedure mentioned in paragraph 2), 4 .  Detach the rear casing bolts ( I  04-54) and take out 
then. remove four bolts and nuts from the the rear casing by moving it backward. 
discharge flange. Lift the discharge pipe up to (Photo 4) 
drain the trapped iiquid completely by placing a 
screw d r i ~ ~ e r  something like this. 

3. Disassembly 
The  MTA Series is a back pull-out type pump. 
Disassemble in accordance with instructions (1) 
through (7) given below. Note : Disassembling start 
irom the item (8) then back to the item (3) to (7) i i  
back pull-out disassembling method is not provided. 

Photo 4 
1. Detach the bracket bolts.(l04-I 7) (Photo I) 5. Detach the inner maget  (impeller). (Photo 5) 

w Photo 1 Photo 5 
2. Derach the casing bolts.(104-3) (Photo 2) 6. Detach the motor liner bolts (104-33) and pull out 

3. Leave them inserted in the tap holes on either side Photo 6 
of the bracket by using disassembly/assembly 7. Loosen the outer magnet set screws (104-46) and 
bolts (104-58), and slide the motor toward the detach the outer magnet. (Photo 7) 

Photo 3 



8. Detach the casing bolts, pull out the casing and 
remove it from the bracket. At this point, the 
rear casing will also come out. As mentioned in 
the item (3), the casing can be moved in front by 
tightening the jacking bolts on bracket. (Photo 8) 

Phoio 8 

4. Assembly 
For assembly, the procedure is the same as 
disassembly, but in the reverse order. 

1. Set the outer magnet on the motor shaft and 
tightm the screws. The dimensions should be 
such that the surfaces of the outer magnet and 
motor shaft are in alignment, as shown in the 
diagram below (Fig. 3). 

Outer Magnet - 

I Suriace R 
PI Motor Shaft 

2. Set the molor on the bracket. 
3. Place the inner magnet (impeller) on to the shaft. 
3. Set the gasket on the casing and tighten to the rear 

casing with the insert bolts. (Tighten the rear 
casing bolts lightly by hand.) 

/ A WARNING 
I Since the inner and outer magnets attract each I 

5. Move the bracket toward the fiont and set on the 
casing. Tighten the casing bolts in crisscross 
pattern to ensure even tightness. 

6. Set the bracket bolts in place and tighten them. 
7. At completion of assembly, check the motor f, 
. turns smoothly by rotating it with a screw driver, 

etc. 

When detaching the shaft, insert a plus driver though 
the hole of the shaft support and hammer the driver 
head gently with a resin mallet, and then detach. 
When attaching, align the notches on the shaft and 
shaft support, and then set in by hammering the rear 
part of the shaft with the mallet. 

6. Replacement sf the Bearing 
When removing the bearing from the inner magnet, 
place a round stick behind the bearing (fiom the 
direction of the impeller) and hammer it with a resin 
mallet. When setting the bearing in position, align 
the notches on the opposite side of impeller, and 
using a piece of cloth to protect from damage, 
hammer it lightly into position with a resin mallet. 

7. Replacement of the FrontlRear 
Thrust Ring and Mouth Ring 

The fronthear thrust rings and mouth ring shall be  
shrink to fit with holding tabs in two or three $aces. 
When replacing the fiont/rear tlmst rings and mouth 
ring, melt and detach these holding tabs using a hot 
air p welder. 
When installing the fronthear thrust rings and mouth 
ring, align the notches, solder the claws with the hot 
2ir gun welder and then flatten them using a round 
stick (approx. & 0.16 inchld 4 mm). 

8. Replacement of the Shaft 
Support 

The shaft support is pressed in and welded on to the 
casinz. When replacing the shaft suppon remove 
the welded portion and detach it fiom the casing. 
When equippinz the shaft support on to the casins 
PFA welding rod shall be used. 

other, make sure not to insert fingers between 
them. 



w 8. Structural Drawing and Part Names 





w 3. Part Name 
I I 1 I No. ( Part n a m e  1 Material ( Qty. 1 Remarks  I 

0 0  1 

01 3 

01 5 

01 8 

0 2 8  

1 0 5 9  1 Magnet Lining 

052  

054 

056  

0 5 7  

0 5 8  

1 PFA 

1 
l 1  I 

051 / Bearing 1 C-PTFUSiC Ceramic 1 1 1 

C v i n g  

Impeller 

Shall Support 

Shafl 

Bracket 

( 1 Included in Impeller I 

-- 

PFA+FCD450 . / I  1 
P FA 1 1 1  
P FA l 1  I 
SIC Ceramic I 1  I 
FC200 

Mouth Ring ( C-PTFUSiC Ceramic 1 I 
Fronl Thrust Ring 1 SiC Ceramic I 1  I 

1 060  1 Rear Casing ( PFA+ENG. 6ast ic  1 1  1 1 

Rear Thrust Rlng 

Outer Magnet 

Sic Ceramic --- 
Rare E a b  

b 

1 902  1 Motor Liner 

1 

1 

Inner Magnet 1 Rare Ea& 

4. Recommended Spare Parts List 

101  -1 

101 -5 

1 0 2  

104-3 

104-1 7 

, 104-23 

y 

1 104-33 1 Motor Liner Bolt I SUS304 1 

1 

104-46 

104-52 

104-54 

104-58 

901 

1 054  1 Front Thrust Rins I SIC Ceramic 1 1  I 1 

Included in Impeller 

- - 

No. I P a r t n a m e  I Material I Qfy. ( Remarks  

S i c  Ceramic I 
PTFE I 1 Wrapping Gasket  

1 1 Wrapping Gasket  

1 Wrappins Gasket  

i 

Casing Gasket I PTFE 

Outer Magnet S e t  Screw 

Drain Bolt 

Rear Casing Bolt 

DisassemblylAssernbly Bolt 

Motor 

Drain Gasket 

Drain Flange 

1 051 

PTFE 

FC200 

Casing Bolt 

Bracket Bolt 

Motor Bolt 

SNCM 

( 1 0 1 - 5  (Dra inGaske t  

2 

0 5 2  

Bearing + 

PTF E ( 1 I Wrapping Gasket  I 

SUS304 1 

C-PTFEISiC Ceramic 

SUS304 

SUS304 1 
SUS304 I 

Mouth Ring 

1 Set  

SUS304 

C-PTFUSiC Ceramic 1 1 

SUS304 1 4 1  

2 

1 



9. Nozzle Loading Criteria 

MODEL 

MODEL 

SUCTION 

SUCTION 

FORCES (kgf) .I MOMENTS (kgf-m) 

DISCHAGE 

FORCES (LBS) FORCES (LBS) MOMENTS (FT-LBS) 

DlSCHAGE 

MOMENTS (FT-LBS) 

FORCES (kgf) MOMENTS (kgf-m) 



10. Accident and Cause 





- - 

Magnatex@ Pumps, Inc., P.O. Box 770845,  Houston,  Texas 77215-0845  
Phone  (713)  972-8666 F a x .  (71 3) 972-8665 



UNIMOUNT" 125 
L i k  UNIMOUNT" HIGH EFFICIENCY 

UNIMOUNT" PREMIUM EFFICIENCY '0 UNIMOUNT" MULTISPEED . I 



K...- . - l  ELECTRIC BRAKE KIT 

Brake Kit modules are available for 56, 140T, 18OT and 210T frames. (4, 6 & 8 Pole). 

' Each kit is provided with its own specific installation instructions due to its detailed 
installation and electrical requirements. 

' Refer to your USEM Sales Office or local distributor for kit number, price and 
availability. 

U.S. ELECTRICAL MOTORS 

8100 W. FLORISSANT AVE IP 
P.O. BOX 36912 EMERSON 

ST. LOUIS, b!O 63136 - 

2-94 Prices, construclion and ratings subjecl lo change without notice. Plt.1-170412 



CAtddPVCAP KIT INSTALLATION PR 

DISASSEMBLY 
1. Unscrew screws (item A-Qty. 4) 

and remove fan cover (item B). 
2. Remove old lifting lugs (item 

R1-Qty. 2) by unscrewing overbolts 
and nuts (items C and D-Qty. 2 
each). Item R1 not required for 
reassembly. NOTE: Loosen 
remaining overbolts to assure 
proper seating of bracket during 
reassembly. 

180T FRAME 
REASSEMBLY 

3. Replace overbolts and nuts (items C 
and D-Qty. 2 each) and alternately 
tighten all 4 overbolts to a torque of 6 

; Ib. ft. 
4. Place square nut (item 1-Qty. 1) into 

recess inside fan cover. 
5. Posit~on spacer, canopy cap, lock 

washer and screw (items 2, 3, 4, and 
5-Qty. 1 each) on fan cover as shown 
and tighten. 

6. Replace fan cover (item B). 
7. Place new lifting lugs (item 6-Qty. 

2) across from each other, outside fan 
cover, and tighten screws (item A-Qly. 
4) to 6 Ib. R .  

If feet (item R2) are not required for footless 
installation, refer to mounting foot 
removal/reposition procedure on page 2. 

21 0T-280T FRAME 
REASSEMBLY 

3. Replace overbolts and nuts (items C 
and D-Qty. 2 each) and alternately 
tighten all 4overbolts to a torque of 12 
lb. It. 

4. Place square nuts (item 1-Qty. 3) into 
recesses inside fan cover. 

5. Position spacers, canopy cap, lock 
washers and screws (items 2, 4, and 
5-Qty. 3; item 3-Qty.1) on fan cover as 
shown and tighten. 

6. Replace fan cover. (item 6). 
7 .  Place new lifting lugs (item 6-Qty. 

2) across from each other, outside fan 
cover, and tighten screws (item A-Qty. 
4) to 12 Ib. fl. 

If feet (item R2) are not required for footless 
installation, refer to rnounlina foot 
removal/reposition procedure on paae 3. 

:EDURE - 180T-280T FRAME 
- - - -  

180T FRAME 

8- 

210T-280T FRAME 



A-TTENTION: Read carefully before attempting to install, operate, or servictr.you:~motor.' , ' -  
Retain for future reference. 

F 
SAFETY FIRST, PROTECT YOURSELF AND YOUR EQUIPMENT 

1. Be familiar v;id~ the equipment and read your manual thoroughly before you 
work on the equipment. 

2. Always disconnect electrical power at the motor starter, fuse box, or circuit breaker 
before handling electrical connections. Double check to be sure power is off and that 
it cannot be turned on while you are working on the equipment. 

3. Use proper electrical installation wiring and controls consistent with local and 
national electrical codes. Refer to "National Electrical Code Handbook" - NFPA 
No. 70. Employ qualified electricians. 

4. Refer to motor nameplate for proper power supply requirements. Be sure connections 
are tight and adequately taped to prevent shorts and to assure maximum protection 
against moisture. 

5. Be sure unit is electrically grounded and mounting bolts are secure. 
6. Keep tools, clothing and hands away from rotating or moving parts while equipment 

is running. 
7. Use safety glassesto protect your eyes when inspecting equipment while it is running. 
8. s Observe good safety habits at all times and use care to avoid injury to yourself 

or damage to your equipment. 

The above should not be considered as limiting in safety precautions to be followed. 
Local conditions, environments and prudent judgement in safety should be considered 

I 
r 

at all times. 

NEMA "C" FACE IS STANDARD FOR 56-140T FRAME, ALL TYPES EXCEPT r 
r UT MULTISPEED, UTE AND UTN. 

NEMA "C" FACE KIT INSTALLATION PROCEDURE-180T-280T FRAME 
& NEMA "D" FLANGE KIT INSTALLATION PROCEDURE-180T FRAME 

DISASSEMBLY 
1. Unscrew screws (item A-Qty. 4) and remove fan cover (item 6). 
2 .  Loosen bolt(s) (item C) and remove fan (item D). 
3. Remove nuts and overbolts (items G & E-Qty. 4 each) and lifting lugs (item 

F-Qty. 2) and note position for later reassembly. 
4. Remove pulley end bracket, (item R l ) .  Hem R1 not required for reassembly. 
5 .  Move rotor assembly, (item H) forward until front bearing is clearly visible as 

shown. 
1 L 



. ,  - 6. Aher dhassembly (step 5) check to see if motor has snap ring out board 
of bearing. If not, install snap ring arovided in this kit. 

?EASSEMBLY 
7. Fill "C" ("D") bracket grease cavity full of grease (See operating instructions). 
8. Insert new bearing clamp (item 1) behind bearing as indicated 
9. Position new "C" ("D") bracket (item 2) and align6tearing clamp holes 

with corresponding "C" ("D") bracket holes. 
10. Insert new bearing clamp screws (item 3-Qty. 2), and alternately tighten. 
11. Position "C" ("D") bracket and rotor assembly (items 2 & H) with motor 

frame. Align bolt holes with those on short end bracket. 
12. Reinstall lifting lugs (item F-Qty. 2) overbolts and nuts (items G & E-Qty. 

4 each), and alternately tighten to torque value shown. 
FRAME SIZE TORQUE VALUE 

180 6 Ib. tt. 
210 thru 280 12 Ib. it. 

NOTE: i 80  "C" bracket with 8-M inch AK does nct require rein~?allation 
of nuts (item G) or lifting lug (item F) on pulley end. 

13. Replace fan (item D) and tighten bolt@) (item C). 
14. Replace fan cover (item B) and secure with screws (item A-Qty. 4). 
15. Place water deflector (item 4-Qtj. 1) over shaft and press against bracket face. 
16. Rotate shaft by hand several times to ensure free movement and proper 

reassembly. 
f NEMA mounting dimensions are required, mounting base (item J) must be 
epositioned . . . .  refer to mounting feet removalireposition procedure on pages 2 & 3. 

i4OUNTING BASE ON 56-140T FRAMES ARE WELDED AND CANNOT BE 
AEMOVED. 

AOUNTING FOOT REMOVAL/REPOSITION PROCEDURE (NEMA "C" 
'ACE & "D" FLANGE) - 180T FRAME 

IISASSEMBLYIRElblOVAL 
1. Remove all screws, (item 

A-Qty. 4). Not~ce location 
of holes used in mounting 
feet, standard position. 
NOTE: For footless 
installation, screws & 
mounting feet are not 
required. 

2EASSEMBLY 
2. Move mount ing feet 

toward rear of motor until 
the second set of holes in 
motor feet are aligned with 

MOUNTING FOOT I N  
R E A L I G N E D  "C" 8 
"Do FACE POSITION 

- 
holes in frame. 

3. Replace and tighten all screws (item A-Qty. 4) securely to the torque value shown , . 

on mounting feet. 



MOUNTING FOOT REMOVALlREPOSlTlON PROCEDURE- -a c - 
(NEMA "C" FACE) - 210T-280T FRAME 

.JOTE: 280 FRAME UNITS'ALREADY MEET IUEMA "c" FACE MOUNTING. BASE 
;ANNOT BE REPOSITIONED. 

IISASSEMBLY 4 
1. Remove all -screws (item 

A-Qty. 6). Notice marking 
on bottom of feet, indicating 
position of feet with use of 
standard bracket. 
NOTE: For Footless 
installation, screws & 
mounting feet are not 
required. 

REASSEMBLY 
2. Interchange mounting feet 

so that masking P.E. t C is 
closest to shaft. 250T 
Frame only. 

3. Replace and tighten all 
screws (item A-Qty. 6) 
securely to the torque, 
values indicated on 
mounting feet. 

9 R E A L I G N  

yJ-*gK--::; 
POSITION 

CANOPY CAP KIT INSTALLATION PROCEDURE - 56-140T FRAME 
DISASSEMBLY 

1. Unscrew screws (item 
A-Qty. 3) and remove fan 
cover (item B). 

REASSEMBLY 
2. Place square nut (item 1) 

into recess inside fan cover. 
3. Position spacer, canopy 

cap, lock washer and bolt 
(items 2,3,4, and 5) on fan 
cover (item B) as shown 
and tighten. 

4. Reposition fan cover (item 
B) and secure with screws 
(item A-Qty. 3). 

I Mounting base is welded and 
I 
I cannot be removed. 
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WARRANTY 1 
LIMITED WARRANTY 
All U.S.E.M. products are warranted against defects in workmanship and materials for 12, 
months from date of installation, not to exceed 18 months 'from date of shipment from 
U.S.E.M. Some of U.S.E.M.'s products carry a warranty period longer than 12 months. Please refer 
to the current price catalog or to U.S.E.M. for details on specific products. This limited 
warranty does not apply to any product which has been subject to misuse, misapplication, neglect 
(including without limitation, inadequate maintenance), accident, improper installation, modification, 
adjustment. or repair. This constitutes U.S.E.M.'s only warranty in connection with this sale and is in 
lieu of all other warranties, expressed or implied, written or oral. THERE ARE NO IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE THAT APPLY 
TO THIS SALE. No employee, agent, dealer or other person is authorized to give any warranties on 
behalf of U.S.E.M. nor to assume for U.S.E.M. any other liability in connection with any of its 
products. 

EXCLUSIVE REMEDY 
U.S.E.M.'s liability shall be limited exclusively io repairing or replacing any product found 
by U.S.E.M. to be defective, or at U.S.E.M.3 option, to refund the purchase price of its 
product. Such product shall be returned, freight prepaid, to the nearest U.S.E.M. authorized service 
station or U.S.E.M. factory. It is agreed that such replacement, repair, or refund be the sole and 
exclusive remedies available from U.S.E.M.. U.S.E.M. shall not be liable for damages of any sort 
whatsoever beyond these exclusive remedies including incidental and consequential damages 
regardless of whether any claim is based upon contract, negligence, strict liability, tort, warranty, or 
other basis. The repair or replacement of ths product, or the refund of the purchase price, at 
U.S.E.M.'s option, constitutes fulfillment of all liabilities of U.S.E.M. to the buyer for defective 
products. 

RENEWAL PARTS AND WARRANTY SERVICE 
When inquiring for renewal parts, call the nearest U.S. Electrical Motors Parts 'Stocking 
Distributor. For warranty service. call the nearest U.S. Electrical Motors Authorized Service 
Station. Give them complete Nameplate data, including identification number, etc. 

Request installation and maintenance manuals by product name. 

SALES REGION 

ORANGE,' CONNECTICUT 
CHICAGO, ILLINOIS 
MEMPHIS. TENNESSEE 
DALLAS, TEXAS 
SANTA FE SPRINGS, CA 
INTERNATIONAL SALES 
MONTREAL, QUEBECICAN. 
MARKHAM, ONTARIOICAN. 
MONTERRW, MEXICO 
CARACAS, VENEZUELA 
BOGOTA, COLOMBIA 

PHONE 

203 - 891 - 1080 
630 - 924 - 5200 
901 - 794 - 5500 
972 - 644 - 0470 
562 - 906 - 3945 
314-553-2196 
514-332 - 1880 
905 - 475 - 4670 
528 - 389 - 1300 
582 - 237 - 7522 
571 - 439 - 5420 

TOLL-FREE 

800 - 243 - 2700 
800 - b23 - 5223 

NIA 
800-683-4126 
800 - 854 - 3302 

N/ A 
800 - 361 - 5509 

NIA 
NIA 
NIA 
N/A 

FAX 

203 - 891 - 1077 
630 - 893 - 01 82 
901 - 794 - 0741 
972 - 644 - 0254 
562 - 941 - 1858 i' 

314-553-2135 ! 
514-332-5912 
905 - 475 - 4672 
528-389-1310 . 
582 - 232 - 9727 
571 - 439 - 541 7 

- - - 

FOR SERVICE CALL: .-. 

NEAREST U.S.E.M. AUTHORIZED SERVICE STATION OR U.S.E.M. PRODUCT SERVICE 
ST. LOUIS, MO 314-553-2660. 

VISIT OUR WEB SITE www.usmotors.com 
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GREASE LUBRICATION INSTRUCTIONS 
Units are prelubricated at the factory and do not require initial lubrication. Relubricating interval 
depends upon speed, type of bearing and service. Refer to Table 1 for suggested regreasing 
interfals. Operating conditions may dictate more frequent lubrication. Motor must be at rest 
and electrical controls should be locked open to prevent energizing while motor is being 
serviced (refer to section on Safety). If motor a being taken out of storage, refer to storage 
procedures. 

To relubricate bearings, remove the drain plug, Inspect grease drain and remove any blockage 
with a mechanical probe taking care not to damage bearing. CAUTION: Under no circum- 
stances should a mechanical probe be used while the motor is In operation. Add new grease 
at the grease inlet, refer to Table 1 for replenishment quantities. New grease must be 
compatible with grease in the motor (See Caution Note). Run the motor for 15 to 30 minutes 
with the drain plug removed to allow purging of any excess grease. Shut ofl unit and replace 
the drain plug. Return motor to service. 

CAUTION 
Overgreasing can cause excessive bearing temperatures, premature lubricant break- 
down and bearing failure. Care should be exercised against overgreasing. 

Table 1 
Recommended Grease Replenishment Quantities & Intervals 

(For lubrication of units in  service) 

For motors mounted vertically or in hostile environments, reduce intervalsshown by 50 percent. 

Refer to motor nameplate for bearings provided on a specific motor. 

For bearings not listed in table above, the amount of grease required may be calculated by the 
lormula: 

G = O . l l  X D X B  
Where; 

G = Quantity of grease in fluid ounces. 
D = Outside diameter of bearing in inches. 
B = Width of bearing in inches. 

Table 2 
RECOMMENDED GREASES 

THE FOLLOWING GREASES );RE INTERCHANGEABLE WITH THE GREASE AS PROVlDED IN 
UNITS SUPPLIED FROM FACTORY (UNLESS STATED OTHERWISE ON A LUBRICATION 
NAMEPLATE PROVIDED ON MOTOR). 

MANUFACTURER GREASE (NLGI No. 2) 1 
I 

CHWRON U.S.A. INC. 
SHELL OIL CO. 

CAUTION 
Greases of different bases (lithium, polyurea, clay, etc.) may not be compatible when mixed. 
Mixing such greases can result in reduced lubricant lib and premature bearing failure. When 
necessary, prevent such intermixing by disassembling the motor, removing all old grease from 
bearings and housings (including all grease fill and drain holes). Inspect and replace 
damaged bearings. Fill bearing housings and bearing approximately 30% hll of new 
grease. Remove any excess grease extending beyond the edges of the bearing races and 
retainers. Refer to Table 2 for recommended greases. 



INSTALLATION - 0 
SAFETY FIRST 

High voltage and rotating parts can cause serious or fatal injury. Safe 
installation, operation and maintenance must be performed by qualified 
personnel. Familiarization with, and adherence to, NEMA MG2, the National 
Electrical Code (NEC), and local codes is required. It is important to observe 
safety precautions to protect personnel from possible injury. Personnel 
should be instructed to: 

1. Be familiar with the equipment .and read all instructions thoroughly 
before installing or working on equipment. 

2. Avoid contact with energized circuits or rotating parts. 
3. Disconnect all power sources before initiating any maintenance or 

repair. 
4. Act with care in accordance with prescribed procedures in handling 

and lifting this equipment. 
5. Be sure unit is electrically g:ounded in accordance with code require- 

ments. 
6. Be sure equipment is properly enclosed or protected to prevent access 

by children or other unauthorized personnel to prevent possible acci- 
dents. 

7. Be sure shaft key is fully captive before unit is energized. 
8. Avoid contact with capacitors until safe discharge procedures have 

been completed. 
9. Provide proper guarding for personnel against rotating parts and appli- 

cations involving high inertia loads which can cause overspeed. 
10.Avoid extended exposure to equipment with high noise levels. 

INSPECTION AND HANDLING 
Inspect unit to make sure no damage has occurred during shipment. Check name- 
plate for correct speed, horsepower, voltage, Hertz and phase for conformance with 
power supply and equipment. WARNING: Units should be lifted using all eyebolts or 
lugs if provided. These eyebolts or lugs are provided for lifting this unit only and must 
not be used to lift any additional weight. Lifting angle, from shank of eyebolt, must not 
exceed 30 degrees for machines with single and 45 degrees for machines with 
multiple lifting means. Replacement eyebolts must be per ASTM A489 or equivalent. 
All eyebolts must be securely tightened. Be careful not to touch overhead power lines 
with lifting equipment. Failure to observe this warning may result in serious personal 
injury. 

STORAGE 
Units should be stored indoors, in a clean, dry location &winding should be protected 
from excessive moisture absorption. NOTE: If motors are to be stored for over one 
year, refer to U.S. Electrical Motors. If gear and belt transmission units are to be stored 
for over six months, refer to U.S. Electrical Motors. 

LOCATION 
WARNING: Use only UL Listed Hazardous Location Motors for service in Hazardous 
Locations as defined in Article 500 of the NEC. Units should be located in a clean, 
well-ventilated area. WARNING: Units should be located in a suitable enclosure or 
protected to prevent access by children or other unauthorized personnel to prevent 
possible accidents. 

INSTALLATION I MOUNTING 
Mount unit on a firm, flat surface sufficiently rigid to prevent vibration. Drive belts and 
chains should be tensioned in accordance with supplier recommendations. Couplings 



should be properly aligned and balanced. For belt, chain and gear drive selection rder to 
the drive or equipment manufacturer. For application of drive equipment refer to applic- 
able information in NEMA MGI. 
Motors have been dynamically balanced using a half key the same length as the full key 
shipped with the motor. If pulley length keyway is less than this length, rework long key 
by removing one-half of excess length between pulley and end of key to maintain 
balance. 
Do not restrict motor ventilation. Unless otherwise specified on nameplate, motor is 
designed for operation in accordance with NEMA MGI "Usual Service Conditions" which 
states an ambient tomperature range of -15" C to 40" C (5" F to 104" F). Standard grease 
lubricated units are suitable for operation within this temperature range, special lubricants 
may be required for ambient temperatures outside of this range., Note: Motors operating 
under rated load and allowable ambient conditions may feel hot when touched; this is 

! normal and should not be cause for concern. When in doubt, measure frame surface 
I temperature and confer with nearest office. Enclosed motors normally have condensation 

drain openings. Insure that ,drain openings are properly located and open (plugs 
; removed) for the motor mounting position. Drain openings should be at lowest point of 

end brackets, frame housing and terminal housing when the motor is installed. This may 
I 

require modification of motor to accomplish. If unit appears wet, and/or has been stored 
I in a damp locdon, dry out thoroughly and check for adequate insulation resistance to 1 ground before operating. 

/ WARNING: Guards should be provided for all exposed rotating parts to prevent possible 
I personal injury. Keep frngers and foreign objects away from ventilation and other 
i openings. Applications involving high inerlia loads may damage this equipment due to 

motor overspeed during coast shutdown. Such applications should be referred to U.S. 
1 , Electrical Motors. 

CAUTION: Do not force drive coupling or other equipment onto shaft, as bearing damage 
may result. 

POWER SUPPLY AND CONNECTIONS 
The power supply must agree with values on nameplate. Terminal voltage should not 
vary more than r 10% of nameplate voltage at rated frequency. Unbalanced line voltage, 
greater than one percent, can cause overheating. Do not exceed the rated 
load amperes on the nameplate. Starting controls and overload protection should be 
properly sized in accordance with the NEC and the control manufacturer's recommen- 
dations. 

I Motor connections should be made by following instructions on connection diagram. 
! Determine direction of rotation before connecting driven equipment. If direction of rotation 

label is supplied, operate only in specified direction. Rotation may be reversed on three 
phase motors by interchanging any two line connections. On single phase motors 
interchange leads per connection diagram on motor. Wiring of units. controls and 
grounding shall be in accordance with local and NEC requirements. WARNING: Failure to 
properly ground unit may cause serious injury to personnel. Where unexpected starting 
could be hazardous to personnel, do not use'automatic reset starting devices. 

USE OF VARIABLE FREQUENCY DRIVES 
Electric motors can be detrimentally affected when applied with variable frequency drives 
(VFD's). The non-sinusoidal waveforms of VFD's have harmonic content which causes 
additional motor heating; and high voltage peaks and short rise times, which result in 
increased insulation stress, especially when long power cable lengths are used. 



E INSTRUCTIONS 
Other effects of VFD's on motor performance include reduced efficiency, increased 
load current, vibration and noise. Standard motors utilized with VFD's must be 
limited to those application considerations defined in NEMA MG-I Part 30. 
NEMA MG- 1 Part 31 defines performance and application considerations for Defini- 
te-Purpose Inverter Fed Motors. To insure satisfactory performance and reliability, 
U.S. Electrical Motors offers and recommends nameplated inverter duty motor 
products which meet the requirements of NEMA MG-1 Part 31. The use of 
non-inverter duty motors may result in unsatisfactory performance or premature 
failure, which may not be warrantable under the Terms and Conditions of Sale. 
Contact your U.S. Electrical Motors Field Sales Engineer for technical assistance for 
motor selection, application and warranty details. 

OIL LUBRICATION 
Most oil lubricated units are shipped without oil. Refer to Instruction Manual with 
unit for specific type and grade of oil to be used, change interval and level. If 
lubrica!ion instructions Specify synthetic oil, do not substitute. WARNING: .For 
applications in the food and ,drug industry (including animal food), consult the 
petroleum supplier for lubricants that are acceptable to the Food and Drug 
Administration and other governing bodies. 

MAINTENANCE 
Inspect units at regular intervals. Keep units clean and ventilation openings clear of 
dust, dirt or other debris. Lubricate units per this operating instruction folder and 
instruction. plate on unit. Excessive lubrication may damage the unit. Do not 
overgrease. WARNING: Disconnect all power sources to the unit and discharge all 
parts which may retain an electrical charge before attempting any maintenance or 
repair. Screen and covers must be maintained in place when unit is in operation. 
Failure to observe this warning may result in personal injury. 
U.L. listed Motors For Use in Hazardous Locations: Repair of these motors must be 
made by the manufacturer or manufacturer's authorized service station approved to 
repair U.L. Listed Motors. The U.L. listing applies to the electric motor only and not 
to the belt or gear transmissions or other devices that may be connected to the 
motor. 

VARlDRlVE UNITS 
' Do not turn speed control hand wheel while unit is not operating; this may cause 

damage to the unit. Handwheel position is a relative speed indication only. Use 
direct speed sensing accessory for precise speed indcation. Units equipped with 
electric remote speed indicator accessory are not calibrated at the factory and must 

, be calibrated at site. Refer to calibration instructions with the unit. 
1 VARlDRlVES equipped with ENDOLUBE construction do not require lubrication of 
; the sliding Varidisc. Operate VARlDRlVE through its entire speed range weekly. 

WARNING: Do not force control wheel beyond speed limits shown on the name- 
I plate. The mechanism and belt are designed for the rated speed and horsepower 

shown on the nameplate. Operation beyond these limits may result in damage to 
the belt and mechanism and possible injury to personnel. The covers on the frame 
case must not be removed or left off while unit is in operation. Do not attempt to 
disassemble or repair the driven pulley discs because high spring tension may be 
released causing injury to personnel. Refer to authorized Service Center. Refer to 
VARlDRlVE Installation and Maintenance Manual for complete belt changing 
instructions. For additional detailed information, request specific product installation 
and maintenance manual. 
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CONTROL DESCRIPTIONS 

1.  Well Sites RW-1, RW-2 and RW-SP (Spare): 

Well Pumps: 

Monitoring and Control: 

The two ground water well pumps will run continuously. The blower will start 
when any recovery well pump hand switch is turned to 'Auto.' The pumps start- 
up will be delayed by 1 minute (Operator settable) to allow the blower to reach the 
design air flow rate. A current monitoring pump controller will prevent the ~ u m ~  
from running dry. The rlow w l l  bc monitored and totahzed for each well. The 
low flow alarm will be generated when the totalized daily flow is outside the 
operator's deadband (hill0 limits). Low flow will not shut off the pump since the 
pump will be controlled locally by the current monitoring well pump controller. 

Well Pump will stop if one of the following occurs: 

1. Air stripper I or 2 sump Level Alarm Hi-Hi (LAHH). A float switch will also 
be used as backup to the ca1cula:ed hi-hi level transducer output. 

2. Building sump Level Alarm Hi-Hi (LAHH) 
3. Blower low air flow (FSL) 
4. Blower not in 'Auto' 

On a hi-hi level in the building sump, or a low blower air flow the whole 
treatment system will be shut down The system must be reset manually ~ f t e r  
these conditions have been corrected. 

Note: RW-SP (spare) controls will be inactivated at start-up to prevent false 
alarms. The spare well controls vd1 be provided to facilitate hture well 
installation. 

2. A i r  Stripper Blower Operation: 

The air stripper blower starts when the blower (B-I)  is in 'Auto' and RW-I, RW-2, RW- 
Spare or Transfer Pump 1 (P-1) starts. B-1 stops 5 minutes (operator settable) after the 
last of RW-I, RW-2, RW-SP and P-1 stops. The blower will not operate during acid 



recirculation (P-3 in 'Auto'). .. 

Emergency Stop: The Blower will stop following shutdown of the recovery wells for 
other alarms. 

3. Transfer Pumps (P-1, P-2, P-3, P-4): 

Monitoring and Control: 

The following monitoring and control description is based on a variable speed transfer 
pump. The flow can also be controlled by a motorized valve on the discharge of the 
transfer pump (a motorized valve will require the addition of a high pressure shut down 
alarm). 

Transfer pump 1 (P- I): 
P-1 starts when the air stripper 1 sump level is at or above high level setpoint 
(Operator settable). The pump speeds shall be varied to keep the air stripper sump 
at a constant level setpoint (Operator settable). P-l will be limited to a 
maximum flow rate (operator settable). P-l shall stop when air stripper 1 sump 
level is at or below low level setpoint or an emergency stop alarm condition 
exists. 

Emergency Stop. P-1 will stop for the following conditions: 
1. Air stripper 2 sump Level Alarm Hi-Hi (LAHH) 
2. Air Stripper 1 or 2 differential air Pressure Alarm Hi (PAH) 
3. Cartridge filter system Pressure A l m  Hi (PAH) 
4. Air flow Switch Low (FSL) 
5. Building sump Level Alarm Hi-Hi (LAHH) 

Transfer pump 2 (P-2): 
P-2 starts when the air stripper 2 sump level is at or above high level setpoint 
(Operator settable). The pump speeds shall be varied to keep the air stripper sump 
at a constant level setpoint (Operator settable). Transfer pump 2 (P-2) shall stop 
when air stripper 2 sump level is at or below low level setpoint or an alarm 
condition exists. 

Emergency Stop. P-2 will stop for the following conditions: 
1. Acid storage tank Level Alarm Hi-Hi (LAHH) 
2. Cartridge filter system Pressure Alarm Hi (PAH) 
3. Air flow Switch Low (FSL) 
4. Building sump Level Alarm Hi-Hi (LAHH) 

Transfer Pump 3 (P-3): 
P-3 will operate from a 'Hand - Off - Auto' hand switch on the control panel. 
When P-3 is in 'Auto', the pump will stop for low level in the acid storage tank 



reaches and start when the tank is at  or above high level 

Emergency Stop. P-3 will stop for the following conditions: 
1 .  Air Stripper 1 sump Lmel Alarm Hi-Hi (LAHH) 
2. Air Strip?er 1 or 2 differential air Pressure Alarm Hi (PAH) 
3. Building sump Level A l m  Hi-Hi (LAHH) 
4. Secondary containment Level Alarm Hi-Hi (LAHH) 

Moisture Separator Pump (P-4): 
P-4 will operate from a 'Hand - Off - Auto' hand switch on the control panel. 
When P-4 is in 'Auto', the pump will turn on for high level in the moisture 
separator and turn off at low level. An alarm will be generated for Hi-Hi level in 
the moisture separator. 

Emergency Stop: P-4 must be stopped if one of the following occurs: 
1. Air stripper 1 or 2 sump Level Alarm Hi-Hi (LAHH) 
2. Ai r  flow Switch Low (FSL) 
3. Building sump Level Alarm Hi-Hi (LAHH) 

The transfer pumps must be reset from the panel or PLC for an auto start after an 
emergency stop. 

4. Building Sump Pump: 

Monitoring: 

The building sump pump (P-5) is controlled locally by a level switch. The pump run 
status is monitored and level high a l m s  generated. 

Emergency Stop: P-5 must be stopped if one of the fol.lowing occurs: 
1 .  Air stripper 1 or 2 sump Level Alarm Hi-Hi (LAHH) 
2.  Air flow Switch Low (FSL) 
3. Building sump Level Alarm Hi-Hi (LAHH) 

The pump will operate automatically after the emergency stop condition is corrected 
when in the 'Auto' mode. 

5. Chemical Transfer PumpIAcid Recirculation system: 

The acid recirculation system is a manned operation with only minimal controls (P-3) 
above). All valves must be modified manually. An alarm is generated if the acid storage 
tank reaches Level Alarm Hi-Hi (LAHH). The chemical transfer pump (P-6)is a manual 
operation. Do not f i l l  tank if at high level. 

S u r g e  Protection 



SECTION 2 

MAIN CONTROL PANEL 

ENCLOSURE 

DISCONNECT SWITCH 

CONTROL TRANSFORMER 

MOTOR STARTERS & OVERLOADS 

VARIABLE SPEED DRIVES 

OPERATOR LIGHTS & SWITCHES 

WELL PUMP MONITOR 

PROGRAMMABLE LOGIC CONT3OLLES 

OPERATOR INTERFACE 

ALARM ANNUNCIATOR 



SECTION 2-A 

ENCLOSURE 

NEMA 4X SS, SINGLE DOOR ENCLOSURE 72 X 30 X 12 

CONTROL ENGINEERING # 4WMSS-072-030-012SD 



NEMA 4X STAINLESS STEEL 
SINGLE DOOR WALL MOUNT ENCLOSURES 

APPLICATIONS - Designed to house electrical 
controls, instruments, and terminals in wet and 
corrosive environments. Applications may include: 
food processing, sewage, packing and chemical 
plants, as well as breweries, dairies, and outdoor 
locations. 

CONSTRUCTION - Fabricated from 14 gauge Type 
304 stainless steel with continuously welded seams, 
without holes or knockouts. An adhesive backed, 
oil-resistant gasket applied to the door provides a 
tight seal in conjunction with the rolled lip flange 
around the opening on the enclosure. External feet 
are provided for wall or machinery mounting. Doors 
have a continuous hinge with removable hinge pins, 
and are secured with clamps. All hardware is 
stainless steel. These enclosures feature a print 
pocket, padlocking provisions, and on larger sizes 

STANDARD SIZES 

door and body stiffeners are added for extra rigidity. 
12 gatige mild steel sub-panels mounted on collar 
studs are included. 

FINISH - Polished on five sides. The mild steel sub- 
panel has a white polyester powder coat finish. 

CUSTOM BUILD - C.E.C. will custom design 
enclosures according to your specifications. Special 
finishes, holes, hubs, cutouts, louvers, sizes, materi- 
als, and many more options are available. Quota- 
tions made upon request. 

MODIFICKIIONS - C.E.C. will modify standard stock 
enclosures to customer specifications. Quotations 
made upon request. 

UL LISTED - Listed by Underwriters Laboratories, Inc. 

STANDARD SIZES 

4WMSS-016-012-010-SD 37635 1 6 ~ 1 2 x 1 0  1 3 x 9  
4WMSS-020-016-01 O-SD 37636 20 x 16 x 10 1 7 x 13 
4WMSS-024-020-01 O-SD 37639 24 x 20 x 1 0 21 X 1 7 
4WMSS-024-024-01 O-SD 37640 24 x 24 x 10 21 x 21 

4WMSS-030-020-01 O-SD 37641 30 x 20 X 10 27 X 17 
4WMSS-030-024-01 O-SD 37642 30 x 24 X 10 27 X 21 
4WMSS-036-024-010-SD 37643 36 x 24 x 10 33 X 21 
4WMSS-036-030-010-SD 37644 36 x 30 x 10 33 X 27 

4WMSS-042-030-01 O-SD 37645 42 x 30 X 10 39 X 27 
4WMSS-042-036-010-SD 37646 42 x 36 X 10 39 X 33 



NEMA 4X STAINLESS STEEL 
SINGLE DOOR WALL MOUNT ENCLOSURES 

STANDARD SIZES STANDARD SIZES 

1% FIANGETYP. 

PADLOCKING 
HASP 8 STAPLE 

-DOOR CLAMP 

DOOR STIFFENER 
OMlT IF W=28 OR LESS 

X-16 STUD 
OMlT TWO MIDDLE 
STUDS IF W = 30 OR LESS 

SECTION X-X 

NOTE: 
1. Print pocket - 6x6, when HxW is 
30x20 or more, pocket is 10xlO1h. 

2. Panel flanged on 4 sides when size 
exceeds 17x17. 

3. Clamps located along 3 sides of 
door as required by enclosure size. 

4. A=3", when W = 16" or more, 
A=  l'/, when W = less than 16". 

Control Engineering Company 
Subsidiary of Jervis B. Webb Company 



SECTION 2-B 

DISCONNECT SWITCH 

DOOR INTERLOCKED, 3 POLE DISCONNECT SWITCH, 200 AMPS 

CUTLER HAMMER if C362N200 SWITCH 
CUTLER HAMMER # C362H25 HANDLE 
CUTLER HAMMER # C362S24 SHAFT 



MOTOR CONTROL PANEL DlSCONNECT S WITCHES 
600-Volt, 3- and 4-Pole, Non-Fused 

WHEN ORDERING SPECIFY . A -  

- - -- .- - - . r r? b L7) 0 
W L .  I Catalog Number of Switch 

i 
Catalog Number of Switch Operator 

i Catalog Number of Shaft required 
! Catalog Number of Auxiliary Contacts 

I 

i O F  g. ;a, ' I and/or Accessories, rf required - see next 1 

! Basc Switch Shatt Operator 

DESCRIPTION -- .. 

Use with your choice cf fuse blocks to minimize panel space. 
Switch units and operators mount with 2 screws, 40 and 80 
ampere switches also suited for DIN rail mounting. 
Captive box lug screws on 40 and 80 ampere switches. 
Variable depth - Cut shaft for shallower enclosure depths. 
Handle type or selector operators for thru-the-door operation. 
Toggle type for internal panel mounting. 

SWITCHES - 3 POLE 

r Operator engages with switch in On position to interlock door. 
Interlocking may be defeated on NEMA 12 handle type op- 
erator for inspection with switch On. 

r Operators may be locked with up to 3 padlocks to prevent 
unauthorized entry. 
UL listed as manca! motor controllers under UL File 
E12455(N), Guide No. NLRV2. Suitable for equipment or 
machinery as motor disconnects or industrial control panel 
disconnects. CSA certified. 

Ampere 
Size 

SWITCHES - 4 POLE - - 

Descriphon ' 3' Bw-4 Price 

40 Ampere Rotary Operated Switch - ratings 
same as 3 Pole listed &ove . . . . . . . . . . . 

SWITCH OPERATORS 

40-100 Ampere Sizes 

Selector 1,3R, 12 
Selector 1,3R, 12 
Selector 1,3R, 12 
Pisloi 1,3R, 12 
Pislol 1,3R, 12 
Pislol 1.3R. 4. 4X, 12 
Pislol 1: 3 ~ :  4: 4X. 12 1 

Black 
Redh'eilow 
Redh'ellow 

Bbck 
Redrlellow 

Black 
Redrlellow 

No 
No 
No 
Yes 
Yes 
No 
No 

175200 Ampere Sizes - 
Plstol 1,12 Black OfllOn Ye 
P~slol 1, 12 Redrlellow Oil Ye$ 
Prslol 1,3R, 4, 4X, 12 Black OfllOn No 
P~stol 1,3R, 4, 4X, 12 Redrlellow 011 No 

400-1200 Ampere Sizes 

TERMINAL WIRE SIZES 
Sw~lch Size Wire Size 
Amperes WWG) 

40 814 - 18 Copper Only 
80 #14 - #2 Copper Only 
100 #14 - #1 Copper Only 
1 75 #6 - 300 MCM (AL CU) 
200 86 - 300 MCM (AL CU) 
402 #2-600 MCM (AL CU) 
602 2) 82-600 MCM AL CU) 
802 12) #2-600 MCM [AL Cu) 
1200 (4) f2-600 MCM (AL CU) 

- 

Pislo1 1. 3R, 12 alack OfflOn Yes $90. 
Pistol 1 . 3 ,  12 Redrlellow 90. 
P~stol 1 3R, 4x, 12 1 Black ~ OIkn 1 K: 110. 
P~slol 1.3R. 4 .4X.  12 RedYellow 011 No 110. 
Melallic ) 1; 3R, 4 , 4 ~ ;  12 Black OfllOn 1 No 1 &!",ti23 1 146. 

DISCOUNT SYMBOL 1CD-1 DIMENSIONS, Pages CG253- CC-254 €AT@R 
July 1995 CC A 



Selecfor Type 
40 A Sw~tch 

SHAFTS 

Handle Type 
80 A Swrlch 

a100 AMPERE SIZES 

AUXILIARY CONTACT KITS 

40 - 100 Ampere Sizes 

INO&INC e 
l N O & l N C  0 Terminal Shroud 
l N O & l N C O  Terminal Shrwd 

400-1200 Ampere Sizes 

I N O & l N C  0 C362N4W 
2 N O & 2 K C  0 lhru a +: ACil..'.~r 145. 

C362N1200 q: .'...,...:.-. 

0 0.203 in. square steel bar is easily cul to suit different deplhs. 
0 Mounting depth is Ihe d~stance from the outside suriace of the door to the 

switch mounting surface. 
0 Single pole, double throw, single break snap aclion contacts rated a1 6 A, 

250 V maximum. 
0 10 Amp ratmg, 600V maximum. 
0 For optional enclosure door mounting of sw~tch. Includes bradtel and hard- 

ware tor mounling lo rear suriace of d w r .  
O Recommended when sham length exceeds 7.09 in. 

EX*N DlSCOUh'T SYMBOL 1 CD-1 



MOTOR CONTROL PANEL DISCONNECT S WITCHES 
600- Volt, 3- and 4-Pole, Non-Fused 

APPROXIMATE DIMENSIONS - lnches [rnm] 

-A L-% 
Rotary Operator - 40-100 Ampere Szes 

4 L$ 
Toggle Operator - 40-100 Ampere Sues 

I 40A 2.00 51 2.72 E9 2.72 69 1.78 45 2.16 55 1.67 42 
Rotary 80 A  1 2.08 1531 1 3.32 /e4] 2.92 1741 1.97 1501 1 2.29 (581 1 1.69 1431 

100 A 3.06 178 3.94 1001 3.13 1801 2.75 1701 2.44 I62 1.81 1461 

Lever Ampere 
Slyle Size 

40 A 2.09 [53] 2.72 69 2.63 67) 1.78 1451 2.22 156 1.67 142 
Toggle 1 18000: 1 2.08 R31 1 3.32 j.1 1.97 1 2 . 3  [59/ / 1.72 441 

3.06 8. 3.94 1001 2.75 701 2.34 59 1.81 146) 

Dimensmns in Inches [ mm ] 

F A B C I D  E 



SECTION 2-C 

CONTROL TRANSFORMER 

230/3/60 TO 11 O/l/6O CONTROL TRANSFORMER, FUSED, 1 KVA 

CUTLER HAMMER # 1 F0900FB 



WESTINGHOUSE TRANSFORMERS 
Machine Tool and Control 

Types MTC, A P 

TYPE MTC 

2401480 Volts t o  120 Volts, 60 Hz 
2301460 Volts t o  115 Volts. 50160 Hz 
2201440 Volts t o  110 Volts, 50160 Hz 

Features Specifications 

Designed specifically for loads requiring extremely good regula- 
tion - 10% to 200% better regulation than Type MTA 
U.L. listed through 1000 VA 
Provides step-down voltages to  machine tool control devices 
Isolates control circuits from power and l ighting circuits 
Electrical performance exceeds requirements of  ANSIINEMA 
ST-7 
100% tested; each unit must pass rigid tests for turns ratio, insu- 
lation, continuity, over potential 
All ratings normally stock 
Type MTC with "FB" suffix contains an integrally mounted 30A, 
600V class fuse block. Fuses are not included. 

Type MTC MTC with Fuse Block 

List Prices and Catalog Numbers 

220/480 Volts t o  120 Volts, 60 HZ 
23014.60 Volts t o  11 5 Volts, 50160 HZ 
1 2 2 0 1 ~  Volts t o  110 Volts. 50160 Hz 

I:, I 2 I:::: 

Frame W e ~ g h t  
'Lb" 

I 

DISCOUNT SYMBOL DT-2 

W ~ r i n g B  VA 

TYPE A P  
~eatures  . ~ ~ e c i k a t i o n s  

Diagram 
Style , 

Nurnbar 
1, .. . + 

U.L. listed and labeled 

Lirt 1 u l t  llem 

Resin encapsulated 
Convenient screw-type terminal board 
Bonom or sidelwall mounting designs 
Performance meets/exceeds ANSIINEMA ST-1 requirements 
Regulation exceeds ANSIINEMA requirements for all ratings 

Prim 

List Prices and Catalog Numbers 
VA Style List UIC Movntmg Dimensions (ln.)O 

No. ' Price Item 
78- 
6680- 

Dimensions Iln.)O 

~ e i g h l  1 W I ~ I ~  1 ~ e p t h  786680- 

(Lbs.) Diagram 

Dimensions (ln.10 

240/480 Volts t o  1201240 Volts. 60 Hz 

Weight 
(Lba.) 

He,Qh, 

3 1 429 1 18320 1 S i d e N d  1 9% 8~ 1 
5 SF321 536 18321 SideWall 11'h 8"ha 10% 
75 6i%?Z 737 18322 Sidemall 11?4 101%1 10% 

10 6F323 923 18323 SideNall 11% 
15 -4 1250 18324 S i d N a l l  l2 'h  1O'ha 13'hs 

DISCOUNT SYMBOL DT-3 

w,mh 

~ o t t o m  
Mount  

Frame 

- . - - , . . - 
Moun t  

Wiring0 V A  
Diagram 

0 No1 lor construction. Refer lo  TCS 47-820 by frame NOTE: Refer lo  Culler-Hammer lor  availabilily of custom 
number for cenification.Heigh1 over lerminais. d e s l ~ n s .  

0 For w r m g  diagram, reler to TCS 47.830 by dagram 
number. 

0 Heighl over lerminals. 
O Normally stock. 

July 1995 
F tT4  

I r  . 



I.E.C. RATED AC CONTACTORS 
Freedom Series, 600 Volt Maximum 

DESCRIPTION 
Contactors are most commonly used to switch motor loads in 
applications where running over current protection is either not 
required or is provided separately. Contactors consist of a 
magnetically actuated switch which can be remotely operated 
by a pushbutton station or pilot device such as a proximity 
switch, limit switch, float switch, auxiliary contacts, etc. 

I.E.C. CONTACTORS - FEATURES - 

EN6094741 I.E.C. 94741 compliance - new Intema- 
tional Standard for low voltage switchgear and control de- 
vices. 
LIL listed and CSA certified. 

I.E.C. Size B 
Cat. No. CE15BNSBAB 

I.E.C. Sue E 
Cat. No. CE15ENS3AB 

Highest horsepower rating in a compact, space-saving de- 
sign. 45 mm frame rated maximum 20 hp at 460V, 65 rnm 
frame rated maximum 50 h ~ .  90 mm frame rated 100 h ~ .  

CONTACTOR TERMINAL MARKINGS . --- - .- 

180 mm frame rated 200 hb,'22!~ mm frame rated 350 &, 
and 280 mm frame rated 400 hp. 
Long life twin break, silver cadmium oxide contacts - pro- 
vide excellent conductivity and superior resistance to weld- 

*::.+. . - . ;  ing and arc erosion. 
. . .  

DIN rail release mechanism conveniently located on line 
s idwf  contactor. 

Designed to 2,000,000 electrical and 20,000,000 mechani- 

IP20 finger protection shields available. 
Contactor and terminal markings conform to CENELEC 

Holding circuit contact(s) supplied as standard: 
-sizes A - N have a NO auxiliary contact block mounted 

on right hand side (on sizes A-  C, contact occupies 
4th power pole position - no increase in width). 

-Sizes P - S have a NO/NC contact block mounted 
on the left hand side. 

-Sizes T - V have 2N012NC contact block mounted on 
the top left between arc-chutes. 

Lugs supplied standard on sizes A - S. On sizes T - V, 
lugs must be ordered separately. 

MAGNET COILS - AC and DC o 
. - . . . .. - . - - - - . . . - . -. . . - - - . . . . . - -. . . . - - . . . 

Contactors listed in this section also have a 50 hertz rating as 
shown in adjacent table. For other than listed volts and hertz, 
select required contactor by catalog number and replace the 
magnet coil alpha designation in the catalog number with the 
proper code suffix from adjacent table. 

For Sizes A-F, the magnet coil alpha designation will be the 
second-to-the-last digit of the listed Catalog Number. EXAM- 
PLE: For a 380V, 50 Hz coil, change CE15AN4BB to 
CElSAN4LB. For all other sizes, the magnet coil alpha desig- 
nation will be the last alpha. 

For DC MAGNET COILS, see ACCESSORIES, Page -7. 

Contaciois are identified by a two digit number in accordance 
with International Standards approved by CENELEC (Euro- 
pean Committee for Electrotechnical Standardization). This 
distinctive number is marked on the top nameplate and desig- 
nates the type and quantity of built-in auxiliary contacts. The 
first digit indicates the quantity of NO and the second digit 
indicates the quantity of NC contacts. Example: 10E indicates 
a contactor with 1 NO and no NC auxiliary contacts factory 
supplied. In addition, all terminals conform to both CENELEC 
and NEMA requirements. Auxiliary contact terminals use the 
first digit to indicate location and the second, digit to indicate 
status (1-2 means NC and 3-4 means NO). Example: 13-14 
indicates the first auxiliary contact and it's a NO. See example 
below. 

3 POLE r WHEN 7 
1 3 5 1 SUPPUED I 
L1 U 1 

Coil volts 1 
and Hnrt7 1 

Code 
Suffix 

A 
B 
C 

Coil Volts Code 
and Herb  Suffix 

0 On IEC S~zes A-F, a non-encapsulated co~l is standard. To order a C~fllaCtOr 
with an encapsulated coil, change the last digit of the listed Catalog Number 
to 38 and add $ 4 .  to price. EXAMPLE: CE15AN3A3B. 

0 Encapsulated coil for I.E.C. Sizes A - F only. 
0 I.E.C. Sizes A - F only. Sizes G - V are 24/60 only. 

E:VN DIMENSIONS, Page C-7, C-8 ACCESSORIES, Pages C-41 - C-50 TECHNICAL DATA, P a g e s  C-13 - C-17 

August 1 P97 
C-2 



SECTION 2-D 

MOTOR STARTERS & OVERLOADS 

3 POLE, MAGNETIC MOTOR STARTERS WITH THERMAL OVERLOADS, 
20813160, 1 10 VAC COIL 

15HP CUTLER HAMMER # CE15JNS3AB 
OIL CUTLER HAMMER # C316KNA3F 

w I OHP CUTLER HAMMER # CEI 5HNS3AB 
OIL CUTLER HAMMER # C316KNA3B 

5HP CUTLER HAMMER # CE15DNS3AB 
OIL CUTLER HAMIVIER # C316FNA3R 

1 HP CUTLER HAMMER # CE15ANS3AB 
OIL CUTLER HAMMER # C316FNA3L 

.5HP CUTLER HAMMER # CE15ANS3AB 
OIL CUTLER HAMMER # C316FNA3H 



1.E.C. RATED A C  CONTACTORS 
Freedom Series, 600 Volt Maximum 

2 and 3 Pole 

TYPE CE15 I 
SIZE Max. UL 

Ampere 
Rating 

6OOV ac 

Width 

.E.C. CONTACTORS - 2 POLE ( I  Phase) or 3 POLE (3 /A Y 

WITH 1 NO AUXILIARY CONTACT @ 

I.E.C. 
,7 ,cl 
Current 
600V 0 

CElSBNSZAB 
BNS2EB 
BNS2BB 
BNSZLB 
BNS2CB 
BNS2DB 1 

45 rnm I 

MAXIMUM UL MAXIMUM KW RATING 
HORSEPOWER * (AC-2, AC-3) 0 Magnet hase) ( 3 POLE (3 Phase) 

Coil 
% 

FNS2CB 
FNSZDB 
FNSZ-B O 

Motor 

"sky 

IS not required , drop the 'S' from the listed catalog number and deduct $16 
Irom price. Example: CEISANSAB, 5 66. 

Motor Voltage -3'6 TYPE OPEN TYPE 

Phase Phase Vl&y Phase Catalog Catalog 50160 
1 B ~ m b e r  Number 

0 For definitions of AC-1, AC-2 and AC-3 ratings, see Page C-7. 
@ I.E.C. sizes A - N are supplied w~th a NO side mounted auxiliary contacl. On 

I.E.C. sizes A - C, the 4th power pole posrtion is used as the side mounled 60 Hz Only. 
contad and adds no additional widlh. Ooen Woe sizes A - K can be ordered 0 50 Hz onlv. ~ - -  ~ 

kith a lop mounted auxiliary contacl iniiead bi a side mounted contact. % Available for separate conlrol only. Specify coil voltage required. 
order, change the 7th digit of the listed catalog number from "S" lo "7. 
Example: CEl5ANT3AB. On open type sizes A -  K, if the Noauxiliary contact ' UL General rating. 

TECHNICAL DATA, Pages C-13  - C-17 CONTINUED NEXT PAGE ' 
DISCOUNT SCHEDULE 1CD-1 DIMENSIONS, Page C-7, C-8 ACCESSORIES, Pages C-41 - C-50 AT."" 

r r P. 
August 1997 

rl 



,r i.C. RATEDAC CONTACTORS 
;. reedom Series, 600 Volt Maximum 
2 and 3 Pole 

AUXILIARY CONTACTS: SIZES J - N HAVE 1NO. AND SIZES P -  S HAVE INOIINC @ 

JNSZBB JNS3BB 
JNSZLB S 208. JNS3LB 
JNSZCB JNS3CB 
JNSZDB JNS3DB 
JNSZ-B O JNS3-6 @ 

Frame 
Width 

;E15LN2A 
LNZE 
LNZB 
LNZL 
LNZC 
LNZD 
LNZ O 

Xl5MNZA I 
M N Z E  I 

MN28 ! 
MNZL 1 469. MN3L 
MNZC i MN3C 
MNZD j 
M N 2 O  I 

:~~sNN&- NNZE 

NNZL . 754. WN3L 
NNZC 
NNZD 

Device 

PNS O 

CE15RN3A 

Use 1 RN3B 
3-Pole i 
Device I EE 

Use SN3B 

Device SN3C , 

0 For definitions ol AC-1, AC-2 and AC-3 ramgs, see Page C-7. if lhe NO auxiliary conlac: is not requ~red, drop the 'S' lrom the listed calalog 

I.E.C. sizes A -  N are supplied with a NO side mounted auxiliary conlact. Open number and deduct $18. lrom prlce. Example: CE15AN3AB. $66. 
lype srzes A - K can be ordered wilh a top mounted auxiliary conlacl lnslead @ 60 Hz only. 
of a side mounted conlact. To order, change \he 7th digil ol the Itsled catalog 0 50 Hz only. 
number from 's' lo 'T". Example: C E ~ ~ A N T ~ A B .  On open type sizes A. K, Q Available lor separate control only. Specily coil vollage required. 

@ UL General purpose rating. 

L, TECHNICAL DATA, Pages C-13 - C-17 CONTINLIED NEXT PAGE 

€:VIM DIMENSIONS, Page C-7, C-8 ACCESSORIES, Pages C-41 - C-50 DISCOUNT SCHEDULE 1CO-1 

August 1997 
C-4 



1.E.C. RATED k C  CONTA 
Frer 

"t 
"'PE CE15 I.E.C. CONTACTORS - 2 POLE (1 Phase) or 2 

- 
Motor Open Type 

Catalog Price Number Price 

AUXILIARY CONTACTS: SIZES T - X HAVE 2N012NC, SIZE Z HAS 2NOll NC. 
OUT LUGS - ORDER APPROPRIATE LUG KITS FROM TABLE BELOW 
1 

1 Max. UL 

-rarne Rating 
'jdth 600Vac 

- I 
ARE SUPPLIED WITH 

I- 
- 

220 
rnrn 

--- 

Use 
3-Pole 
Device 

Use 
3-Pole 
Device 

280 
rnrn 

0 For definitims ol AC-1, AC-2 and AC-3 ratings, see Page C-7. 
6 UL General purpose ratinp. 

LlNWLOAD LUG KITS - 1.E.c. sizes T - z o n l y  
-- 

Lugs come standard on all contactors except sizes T - Z. If 
Contact Kits lugs are required, order separately from below. Each k ~ t  con- 

Contactor - 3-Pole sists of three line and three load side lugs and hardware. 
T - - - 6-621 
U - - - 6-622 
V 6-601 -2 6-601 

W, x - - - 6-613 
z - - -  6-571 . 

- Publications 
I.E.C. Size Publication Number 

T 22275 

Catalog Number I Price 

W25KAL15 

KAL18 70. 
KAL 1 9 75. 

U 22276 
VBW 22586 

X 24932 
w Z 22588 

\ 

TECHNICAL DATA. dikes C-11 -C-15 
DISCOUNT SCHEDULE ICD-1 DIMENSIONS, Page C-40 - C-49 
October 1997 

F:xr.M, 
6-5' 



E. C. RATED OVERLOAD RELAYS 
Fixed Heater 
Manual or Automatic Reset 

' DESCRIPTION -- 

Cutler-Hammer Integral Overload Relays are for use with Free- 
dom Series contactors. They are designed and manufactured 
to meet IEC (International Electrotechnical Commission) rec- 
ommendations and other international standards necessary for 
acceptance in many countries around the world. Features 
include: 

EN6094741 I.E.C. 94741 Compliance - the new In- 
lernatjonal Standard for low voltage switchgear and control 
devices. 
Direct heated bimetal elements 
Class 10 trip characteristics through 200 amperes and Class 
30 on 400 and 850 ampere relays 
Single phase and phase unbalance sensitive 
Ambient temperature compensated 
Adjustable trip current, overload trip indication 
NO/NC Electrically isolated contacts, contact test lever 

e Mantial 1 Autonatic rese: 
DIN rail and panel mounting adapter 
UL listed - File El30332 

...,,.-. CSA certified - File LR15332M94 
,& ... 

Frame Size F Overload Relay Frame Size K Overload Relay 
Cal. No. C316FNA3 Cat  No. C316KNA3 

ACCESSORIES 

Description 1 Application , i$!,k!r 1 Price 

I I 

Ccn!ado: Link Se! - For direc: I Ccn'actc: Sizes 
coupling of C316PNA3 over- L -  N C316MCL 36. 
load relav to I.E.C. contactors P - S  C316PCL1 I 36. 

APPROXIMATE DIMENSIONS 
-. . . . . . - - - - - . - - . - . - . - -. . . - - . -. - - 

... ,. . 

.4t$ I.1, Up .. f FREEDOM SERIES INTEGRAL OVERLOAD 
5%: RELAYS - Bimetal Class 10 

Frame Sizes F 2nd K 

Frame Size P 
FOR I.E.C. CONT. SIZES M - V 

SHQ 
FNA3R 60, 

7 . 5 ~  65. 220-  310 
70. 

SNA3C 
I I I 

FOR I.E.C. CONTACTOR SIZES G - K I 1 1 355 - 500 1 C316UNA3A 
I 

I 

Separately Mounted Fnrne Sizes S and U 

0 Musl use Contactor Link Set when direct coupling to wntactor. Hardware (bolts and nuts) 
provided for cable connection. 

CONTACT RATINGS (35% Power Factor) 

Ship. 
Wt. 
Lbs. 

Frame 
size 

Rating 1 Volts I Make Break 

Insulation Voltage. . . . . . . . . . 120 30.0 A 3.0 A 
660V ac (IEC) . . . . . . . . . . . . . 230 15.0 A 1.5A 
600V ac (UL d CSAl . . . . , . . 180 1 7.5 A 0.75 P 

Dimensions in Inches [mm] 

Thermal Ratino 10 A , .  . . . . . . 600 1 6.0 A 0.6A 

DISCOUNT SCHEDULE 1CD-1 

Wide 
A 

EVN 
August 1997  

C-18 

Deep 
C 

High 
B 

Mounting 
n I F 



SECTION 2-E 

VARIABLE SPEED DRIVES 

MICROPROCESSOR BASED, 3 PHASE, 208 VAC WITH DISPLAYlKEYPAD 
OPERATOR INTERFACE 

15HP SAFTRONICS # FP5-201 l ( 2  EACH) 



FP5 ... finally, an inverter designed exclusively 
for the Fan and Pump markets! 
Why continue l ~ ~ ~ y i n g  general purpose inverters 
for fan and pump applicalions when  you can 
specify a unit designed specifically with your 
markel  in mind? 

SAFTRONICS has  responded t o  your  
requests for a variable torque product. The FP5 is 
the result of those requests. We have thoroughly 
evaluated our general purpose products and kept only 
those features you need. We've eliminated the costly, 
yet unnecessary hardware that normally comes 
bundled with the general purpose inverters. Instead, 
we have added those features you really need: 

+ Innovative Energy Saving Function 

+ Integral PID Loop 

+ Harmonic Suppression 

+ 12-pulse Input* 

W + DC Link Choke* 

+ User Friendly Operator Interface 

If you combine our pre-engineered bypass package, 
the FPC5000, with the FP5 inverter, you can be 
assured of a simple turnkey installation ... every 
time! 

Standard for 30 to 250 HP. DC Link Choke 1s optional for 5 - 25HP 

Energy Saving Function 
Many customers choose to upg;ade to premium efficiency motors to 

minimize their energy costs. These motors can save several efficiency points 
when compared to standard motors. Unfortunately, this savings is achieved by 
employing premium materials in the motor- at a significant cost adder! 

The F P ~  inverter includes an 
innovative new control algorithm that can yield 
much greater energy savings. Our data shows 
savings of 17% compared to standard 
inverters. 

This reduction in your operating costs 
is achieved by a real-time tuning of the inverter 
output. The inverter continuously optimizes 
the motor operation, even with load variations, 
long after the start-up is completed. 

Technology . Remember, these savings..can be . . . 
.I' 

,. .. * I , ,  ' achieved with your existing motor! . . .  

Typical Energy Savings ,.,: , , . 
.. . ,7 '. . ... .. . . - . .. . . . ' ::. , . . 

,. . . . . . . I ,; ': ' ' .  ". . . . i' 
.,? .. . 

, . " .' , . . . " . i' . ,  % ,< .' : .. . . 



ANALOG 
SETPOINT 

POT 

COMPUTER 

12 PULSE 
FU 

IGBT 

Typical Process Control 

Integral PID L o o p  
Most variable torque controls require an 

external process controller. This device varies 
the motor speed t o  mainta in the precise 
temperature, pressure or level desired by the 
customer. 

These controllers are typically third party 
devices that increase the up-front cost of the 
system and can complicate its commissioning. 

Saftronics' built-in PID control yields the 
following benefits: 

Lower u p  front system cost 

Compatibility w i th  the  inverter assured 

One source for  the start-up 

No additional panel space 

No additional power supplies 

Harmonic Suppression 
(DC Link Choke and 12 Pulse Input) 

The proliferation of non-linear loads, including computers, 
switched mode power supplies, electronic ballasts and solid state 

3 ac / dc drives has given rise to concerns of the effects of these 
devices on the incoming power supply. These devices all result in 
non-sinusoidal, or harmonic, current flow in the power distribution . - - 2 ,  ;,J . - 
network. - - <  



User Friendly; Keypad , . .  . .. .. . . 

; Customers are demanding simpler keypad 
interfaces. What good does it do to have all of the 
sophisticated features in the world if nobody can use 
them? . ., , 

3 
Our approach to this request has been the ... 

quick start keypad. You navigate among the most 
commonly used parameters and monitor functions 
simply by depressing the Display (DSPL) key. 

This "one touch" approach allows you to access 

Frequency command 

Actual output frequency 

Output current 

Output power 

Accel time 

Decel time 

Vlf pattern 

Motor rated current 

PID enable ..  

Energy saving enable , . 

,.. 

. ~ 

... Please contact your l o c a l ~ ~ ~ ~ ~ ~ ~ l ~ ~ ' r e p r e s , e n t a t i v e  . . -. -by .* :- , , .  for more information on the following flnctions: -. . . . . .  4 .  . . . .  .. .- .. , : ... 1 ..:. $' 
. . . . .  

.A . . .  . .  . . . .  ...........;..-..;.. '7 . .- > . - ... +- <. = -  -. ? -  
: I .  

,e ., 
, speed search (toshrt inio a spinningmotor). " . ~ 0 - 1 0  _ .  Vdc or 4-20 rnA inputs. . .... '" 

.. 

c.. 

. ; . . . . . .  '[Z;5. + L~; A*; :;;! .:-- ., . ,.. . . . .  .,. (+' . . . . >  ... ,:. . . .  - 5  \, . . \.. ' .: ..! . . 

- -  . U&cognized motor thermal overtoad. .- .< , 2: . *.f&grammable 110. . . . , . . . . .  . . .  .< . .  . . , . .- . . 

. , .. - -. .... . . . . .  , ,,. .L; :.+ - .*'- . . .  
;- , a- . . to allow an overheat ala% beford8 f&!t thp. -. 

" 2 programmable digital outputs . . . .  . .  . .. ..:. . . . .  f". ..kt .. " , . - ,  -6. , y - +:: : !p 9:.:. .' 
.... ,,: -Ad.. .- ..~ =;- ' ..: -. , .$. * 

- .  ." .. ?. , , , ;. 5. i 
2 second control power ride-thru,, . -. -. . .  . . . . .  L . .  : ; : . - A S ,  - . . . y . 1  . progra&mable . ahalog o ihu t  . ?.. ' i :  .; .-" . ,, ,..,, . " ., > .  . . . . 7; 

Built-in RS-232 ModbusTM cbmmunications port.. , On-delay1 offdelay timer function. . ,- . . . -  .. 
. . . . . .  

Z < . . . . . .  . . 
RS-42214.85 with addition of optional Sf-K2P card. *-ovekoroue detection- 



, . . . . .  
F P ~  specif icatio'ns 

. . . . .  
Nominal Motor Oulput (HP) 5 7.5 10 15 20 25 30 40 50 6C. 75 100 150 200 250 300 400 500 . ..,. 8 

V) .$f 
0 .- - Rated OutplRCumnl (A) 8 11 14 21 27 34 41 52 65 80 96 128 180 240 302 380 506 675 . Ln . . 

I 'C 
. j :  

&S Capacity PA) 6.4 8.8 11 17 22 27 33 41 52 64 76 102 143 191 241 303 403 538 
. . . .  ? % . 'F; 

, L- Mm'mum Vdf-?gc 3-Phase. 380!400!4!.5/44@1460V (Pmporfjonal to inolrt voltage) ' .?. m . . .  c Rated Output Frequency 0.1 to 400 Hz - . 
U .%1 : 2 !&;- p 

Ovedoad Capacity 120% rated cutput current for 1 minute .. i .* ., 
. - ' t Z - Input Cumnt (A) 

a 
264 330 456 1 608 810 

a 2: . .s 
3 Rated Vohge 8 Frequency 3-phase, 380 to 460V, 50160 Hz 
V) . . . - . * 
Z Vobge Flucluation +lo%, -15% , , .?J, : 
3 
0 .-: .L$. - <  .$ 
a Frequency Flucimbon 55% - ... - .  . . c 

Conbl Method Sine wave PWM with full-range, automdc torque boost ..71 8 .. .. .:. 

0.1 to 400 Hz Frequency Control Range . . 
V) 

..:, .:$ 
0 .- - z:.:~: :. 3. - 
V) .- L Frequency Accuracy Digrtai command: 0.01%, Analog command: 0.1 % ,- . * 
0) '., .I$;: 

Digital Operalor Reference: 0.1 Hz, Analog Reference: 0.06tb ((@ 6OHz) Frequency Setling Resolution .: ..%. .. 

m - ,+;-.- .s .,-4 *:rii 
......... Output Frequency Resolution 0.01 Hz - - .&.. ..'-?,xi 

, ; a  ,;,* , : 
U - Frequency S a n g  0 to +10 VDC (ZOkQ), 4-2OmA (250R) .: .'.%': -2 
52 + . , .. 
c AcceVDecel h e  0.1 to 3600.0 seconds (Accel/Decel time sethg independently 0.1 sec.) - ,i?:"., % , -  

8 Brakjng Torque Approximately 20% S'andzrd ... ?: : 
. ., .- 

. .  Number of V/l Patterns 15 preset V/f patterns and 1 custom .;-.;a-.! 

.' ;j .;:;,:. 
. Matw Overhad Pmtection Elecbnic thermal overload relay (15  ..,? $! ?..&7t: 
' .w+. + 

lnstarrtaneous Overcurrent Motor coasts to a stop at approxirnatety 180% of rated oQut current - .: . 
.:; :$,.+& 

Fuse Pmtech'on Motor coast to a stop at blown fuse r% ,,:*g;s 
V) 

.< . . 
Overload Motor coasts to a stop after 1 minute at 150% of rated cutput current .I ,..,? -.Y 

C ..U -. ., 
' .  ,: ,.<:,. '. 

0 - Overvoltage Motor coasts to a stop d convefter olrtput voltage exceeds 41 0WC (82WDC at 460V input) .; a :)* .! 
0 ?A - * 

C 
1 czi.:. .; .. 

8 .  .... 
. 

3 UndwvoHage Motor coasts to a stop il converter oQut voltage drops below user adjustable value ..Q ..*@&@ 
- 

L w -, ..; ..-* 
,k.*.:.. .... w 

Immediate stop after 15ms or longer G r  loss (corrtinuous system openbon during power 2 + o Momentary Power Loss 
w + loss less than 2 seconds is equipped as 
2 Heatsink Overheat Thermistw - OH1 , OH2 



FPS Interconnect 

ihree-phase lnput 
is 12-Pulse Reaoy 

Analog Multi-function Analog Olrtput 
O-10Vdc (2 KIA) 
Factory Setting: Frequency OutpLI1 

S4 Fault Reset 
I 

Multi-function Contact Output 
s5 Multi-speed #1 1 A @ 250 Vad 30 Vdc 

Factory Setting: Run Output 

, . 
S6 Multi-speed #2 

Common 

20 mA Supply 

- , . . . 
Analog Common 

* Programmable I InpuVOutput Functions 

( 1 )  Input DC Link Reactor is standard on 2018 - 2075 and 4018 - 4160 (30HP through 250HP). It is available as an 
option on 23P7 - 2015 and 43P7 - 4015 (5 - 25 HP). 

(2) 12 Pulse Input is standard on 2018 - 2075 and 4078 - 4160 (30HP through 250HP). Shipped with jumpers as shown. 



FP5 Dimensions 

Enclosed Wall-mounted Type (IP20, NEMAI) incheslmm Weight 

1 H I D  I W 1  1 H I  H 2  I d 
Ibs./kg 

Models 201 8 - 2075 
and 4018 - 4300 

Models 23P7 - 201 5 
and 43P7 - 4015 



SECTION 2-F 

OPERATOR LIGHTS & SWITCHES 

PANEL MOUNT, NEMA 4X 

HAND OFF AUTO (SPRING RETURN) ALLEN BRADLEY # 800EP-SL32 
RUN LIGHT (GREEN) ALLEN BRADLEY # 800EP-PL3 
FAULT LIGHT (YELLOW) ALLEN BRADLEY # 800EP-PL5 - ALARM (RED) ALLEN BRADLEY # 800EP-PL4 
RESET PUSHBUTTON ALLEN BRADLEY # 800EP-F2 



Bulletin 800E 
22.5 mm Push Buttons 
IP66, Type 4/4X/13 (Plastic) - IP66, Type 4/13 (Metal) 

3-Position Selector Switch Operators, Non-Illuminated 

Standard Knob Knob Lever 
Cat. No. 800EP-SM33 Cat. No. 800EM-HM33 

Switching Angles 
Target Table and Operator Position (60' Switching Angle) 

Contact Position on I fa I m 1 fh  
Type 1 Mountinq Latch I \Y I (11 I IC/ - - 
N.O. Leit X 
N.O. Righl 0 
N.C. Letl 0 
N.C. R~ght X 1 X 0 

Note: X = Closed/O = Open 

Operator Type 1 Standard Knob -Round Knob Lever - Round 
M = Maintained 

S =Spring Retum Plastic j Metal Plastic Metal 
Color 

Cat No. 1 Cat. No. Cat. No. cat. NO. 
/- 

( ~ o o E P - S M ~ ~  \ I 8OOEM-SM32 800EP-HM32 I 800EM-HM32 
Black knob with white ! 800EM-SR32 8DOEP-HR32 1 800EM-HR32 

insert S+M M 800EP-SL32 i 800EM-SL32 800EP-HL32 800EM-HL32 
S - + M t S  800EP-SB32 : 800EM-SB32 800EP-HB32 i 800EM-HB32 

Back-of-Panel Components, Non-Illuminated Operators 

Mounting Latch 

Contact Block 

Contact 

3-Across 
2-Across 

-.-. .--,- 

1 1 N.C. I 800E-2x01 I 8M)E-3x01 

2-Across Mounting I 3-Across Mounting 

Mounting latch 

- - 

3-Across 
2-Across A 

Cat. No. Cat No. 

800E-A2L 

I 

TY pe 

ctanriarri 

I I I 

Mounting Latch and Contact Blocks @ 

800E-A3L 

(low voltage) 0 
I 

0 Patented PenTUFFcontacts supplied only with 2-across mounting, gold-plated contacts supplied only with 3-across mounting. 
8 2-across mounting latch and contact block combinations are factory assembled. When one c ~ n t a c t  block is specified, it is mounted in position 2 

(right sidelviewed from back). When 1 N.O. and 1 N.C. contacts are specified, the N.O. is mounted in position 2, and the N.C. is mounted in 
position 1 (ieH sidelviewed from the back). 

- - 

Contact 

1 N.O. 

800E-3X10V 1 N.O. 

Accessories - Page 10-233 
Legend Plates - Page 10-248 

800E-2X10V 

1 N.C. 

Approximate Dlrnenslons - Page 10-256 

2-Across Mounting 
Cat No. 

~ o o E - ~ X ~ O  

10-1 86 Allen- Bradley 

3-Across Mounting 
C a t  No. 

800~-3x10 

800E-2X01V 8WE-3XO1V 



Bulletin 800E 

22.5 mm Push Buttons 
IP66, Type 4/4W13 (Plastic) - IP66, Type 4/13 (Metal) 

*Pilot Light Operators - Optically Enhanced and ~ i f f u G  Style 

Optically Enhanced Pilot Light Difluser Style Pltol Light 
Cat. No. 800EP-PL5 Cat. No. 800EM-P4 

Optically Enhanced - Round D~ffuser Style - Round 

Color Plastic I Metal Plastic / Metal 

Cat. No. Cat. No. Cat. No. Cat. No. 

Green 800EM-PL3 800EP-P3 800EM-P3 

Red 800EM-PL4 800EP-P4 800EM-P4 

Anber 800EM-PL5 800EP-P5 800EM-PS 
I L- I 

No lens 800EP-P9 3 BXEP-PS EQOEM-PS 

Back-of-Panel Components, Illuminated Operators 

Full Voltage Power Module with Latch 

2-Across Mounting 3-Across Mounting 
TY pe Volts Cat. No. Cat. No. 

3-Across No lamp 0 - 800E-2DLO 800E-3DL0 

2-Across (4 ckts. max.) 24 AC'DC 800E-2DL3 800E-3DL3 
Incandescent 

12@ ACIDC 800E-2DL5 800E-3DL5 

24 ACiDC 800E-2DL3R 800E-3DL3R 
LED Q (red) 

120 XC 800E-2DL5R 800E-3DL5R 
P 

24 ACIDC 800E-2DL3G 800E-3DL3G 
LED 8 (green) 

120 AC 800E-2DL5G 800E-3DL5G 

24 AClDC 800E-2DL3A 800E-3DL3A 
LED 8 (amber) 

120 AC 800E-2DL5A 800E-3DL5A 

Transformer Power Module with Latch 

TY pe 

0 Lamp must match line voltage. See replacement lamps table on page 10-247. 
Q LEDs are available in red, green, blue, amber, and while; color cap must match LED color. 
Accessories - Page 10-233 
Lamp Information - Page 10-247 

3-Across 
2-Across (2 ckts. max.) 

Legend Plates - Page 10-248 
Approximate Dimensions - Page 10-256 

Volts 

Allen- Bradley 

Incandescent 

LED Q (red) 

LED Q (green) 

LED Q (amber) 

2-Across Mcunting ( 3-Across Mounting 

Cat. No. 

1101120 AC 

2201240 AC 

1101120 AC 

2201240 AC 

1101120 AC 

Cat. No. - -. . . . - . 
800E-2TL5 --- 
800E-2TL7 

800E-2TL5R 

800E-2TL7R 

800E-2TL5G 

( 

800E-3TLS 

800E-3TL7 

800E-3TL5R 

800E-3TL7R 

800E-3TLSG 

800E-3TL7G 

80OE-3TL5A 

800E-3TL7A 

2201240 AC 

1 1011 20 AC 

2201240 AC 

800E-2TL7G-I 
800E-2TL5A 

800E-2TL7A 



Bulletin 800E 
22.5 mm Push Buttons 
IP66, Type 414W13 (Plastic) - IP66, Type 4/13 (Metal) 

Momentary Contact Push Button Operators, N&-llluminated- Flush, Extended, Guarded 

Flush Operatw 
Cat. NO. BOOEP-F3 

Extended Operalor 
Cat. No. BOOEM-E4 

Guarded Operator 
Cat. No. BOOEP-G3 

Back-of-Panel Components, Non-Illuminated Operators 

Color 

Black 
Green 
Red 

No cap 

2-Across 

Mounting latch 

Mounting Latch 

Contact B l o c k  

Flush - Round 
Plastic Metal 
3. No. Cat. No. 

C800E~-F2> / 800EM-F2 
8- 800EM-F3 

Contact 

Mount ing Latch a n d  Contact B l o c k s  

Extended 
Plastic I Metal 

/ 

Cat. No. Cat. No. 
800EP-E2 I 800EM-E2 
800EP-E3 1 800EM-E3 
800EP-E4 1 800EM-E4 

P 

800EP-F9 1 800EM-F9 
800EP-F4 

0 Patented Pen TUFF contacts supplied only with 2-across mounting, gold-plated contacls supplied only with 3-across mounting 

800EM-F4 

2-Across Mounting 1 3-Across Mounting 

Accessories - Page 10-233 
Legend Plates - Page 10-248 

10-1 58 

~ o u n d  

800EP-F9 I 800EM-F9 

C a t  No. 

Approximate Dimensions - Page 10-256 

Allen-Bradley 

Plastic 

800EP-G2 
800EP-G3 

A 
800EP-G9 

Cat NO. 

Metal 

800EM-G2 
800EM-G3 
800EM-G4 
P 

800EM-G9 



SECl'ION 2-G 

WELL PUMP MONITOR 

THREE PHAS@MONITOR, ADJUSTABLE SET POINTS, INDICATOR LIGHTS 

COYOTE # 3PH208V 1 EACH 
COYOTE # 3PH460V 1 EACH 



COYOTE 
PROTECTS THREE PHASE PUMPS and MOTORS 

from 
PHASE VOLTAGE OVERLOAD UNDERLOAD 
phase loss high voltage excessive current draw running dry 
phase reversal low voltage sand locking -gas locking 

voltage imbalance broken wire to motor air locking 
rapid cycling clogged inlet 

frozen discharge line 

underloads restart 

1 min. tn 12 hrs 

NO PLUMBING NO PROBES @ FULLYAUTOMATIC 
FIVE MODELS U.L. HORSEPOWER RATINGS 

3PH208V 50 Hzo r60  Hz 113- 60 HP 
- 

3PH230V 50 HZ or 60 HZ 113 - 75 HP 
J 

3PH380V 5 0 H z 0 ~ 6 0 H z  113-125HP 
3PH460V 5 0 H z o r 6 0 H z  113-150HP 
3PH575V 50 Hzo r60Hz  113-200 HP 

YOTE 
MANVFAETURING, tNE. 

7120 WEST 117 AVE UNIT B 4 

No need to specify horsepower when ordering. BROOMFIELD, co 80452 
Each voltage model will operate any horsepower 800-468-1 177 

motor in its range. FAX 303-635-01 35 



THREE PHASE COYOTE 
TECHNICAL DATA 

I OPERATING RANGE 
-20" TO + 70" C temperature 

0% to 95% humidity noncondensing 

RANDOM START 
When energizing Coyote by turning on power at 
circuit breaker or fused disconnect there is a delay 
of 4 to 10 seconds before Coyote turns 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 outage. 

I VOLTAGE FAULT 

low voltage 
model trip reset 

3PH208V 172V 181V 
3PH230V 190V 200V 
3PH380V 320V 330V 
3PH460V 380V 400V 
3PH575V 475V 500V 

trip delay 
2 seconds 

high voltage 
reset trip 

235V 244V 
260V 270V 
430V 440V 
520V 540V 
650V 675V 

reset delay 
60 seconds 

PHASE LOSS OR REVERSAL 

trip delay reset delay 
1 second 60 seconds 

1 trip amps tr ip delay reset delay 1 
1 120% of normal 114 second 60 seconds 1 

Tries two times to restart 60 seconds apart. If 
unsuccessful, Coyote locks out pump and over- 

UNDERLOAD OR LACK O F  FLUID 

trip delay reset delay 
1 second adjustable 

1 minute - 12 hours 

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

ALL ABOUT 
THREE PHASE COYOTES 

What does I t  do?  
Coyote shuts off the pump: 

l ithe pump fails to pump fluid because there is no fluid available 
to it, or because it is gas locked or air locked, or because the inlet is 
clogged; 

If the power supplied to the pump is improper, 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 I t  shut o f f?  
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 restarts the pump one 

minute after proper power is restored. - If the motor draws excessive current. Coyote will try two times 
to restanit. If the overcurrent condition is no:cured, Coyote locks out 
the pump to prevent motor winding burn out, and the overcurrent 
light blinks. 

What I f  there Is  n o t  enough f luld to pump when the p u m p  
restarts? 
Coyote will let it run just one second, shut it off, wait the time dialed 

on the timer and t r j  again, wait the time dialed on the timer and try 
again, until there is enough to pump. 

What If I want t o  tu rn  o n  the pump before the t imer has r u n  i t s  
cycle? 

Just push the RESET button or turn the power off and then on 
again at the circuit breaker and the pump will restart. 

How does i t  work? 
Coyote monitors the incoming power and the electrical character- 

istics of the motor. When the pump quits pumping fluid, those 
characteristics change, and Coyote shuts it off. 

Will i t  operate o n  power suppl ied b y  generators and  phase 
converters? 

Yes. 

On what k inds o f  pumps does it work? 
Submersibles, centrifugals, jets, and sumps 

In what k inds o f  applications? 
Water wells, oil wells, booster and lift stations, chemicals transfer, 

mrnedewatering, sewage treatment, solution mining, food process- 
ing, construction dewatering, and clean-up of aquifers contami- 
nated by hydrocarbons are the most common. 

What about protect ion f rom the environment? 
The insides of Coyote are sealed in plastic to keep out moisture, 

insects and blowing sand and dust. 

What about power outages? 
When the power is out, the pump won't run. When it comes back 

on, Coyote automatically resets itself. There is no need to  touch 
anything. 

What about l ightning induced power surges? 
Rugged and effective protection for the electronics of Coyote is 

built-in. 

How i s  it installed? 
Coyote is installed between the circuit breaker and magnetic 

contactor in minutes with a standard screwdriver. 

What If I need sornethlng a little different f rom the standard 
unit? 

Please call us. Options too numerous to detail here are available. 

b' 111 LIMITED WARRANTY I 1 - -  . ~ .  ~ . ~ . ~ ~ . . ~ ~  . 

Coyote producls are warranted aga~nst faulty materials or workmanship for one year from date of manufacture. Coyote's liability under this warranty 
is limited lo repairing, replacing, or at its option issuing credit for any product returned durmg this period, and provided thal any such defect has no1 
beencaused by misuse, neglect, improper installation, repair, or alteration. Coyolewill not be liable and specifically disclaims responsibilitytoany party 
for loss, direct or indirect, for costs, expenses, or for consequential damage of any nature. 

SANDER GRAPHICS PAINTING 



SECTION 2-H 

PROGRAMMABLE LOGIC CONTROLLER 

MODULAR STYLE PROGRAMMABLE CONTROLLER 

CPU PLC DIRECT $ D2-250 
RACK PLC DIRECT # D2-09B 
DIGITAL INPUT PLC DIRECT # D2-16NA 

b' DIGITAL OUTPUT PLC DIRECT # D2-12TR 
ANALOG INPUT PLC DIRECT # F2-08AD-1 
ANALOG OUTPUT PLC DIRECT # F2-02DA-1 L (2 EA. ) 



02-250 Key Features 

The D2-250 provides all the capa- 
bilities of our D2-230 and D2-240 
CPUs, plus several additional fea- 
tures rarely found in a PLC of this 
size. With such an incredible 
array of features, you may be able 
to replace PLCs costing hundreds 
(or thousands) more. 
Release 2.1 or higher of 
DirectSOFT' will be required to 
program the D2-250. If you're 
using a handheld programmer, 
version 1.8 of handheld program- 
mer firmware will also be 
required. Here are a few key fea- 
tures about the D2-250 CPU: 

responding 10 ~ l w ~ k  vUB7 

Powerful 
communications 
The D2-250 offers 2 cornrnunka- 
tion ports that provide a vast 
array of communication possibil- 
ities. The top RS232C port is for 
programming, connection to 
a DV-1000, EZText/EZTouch 
operator interface panels, or a 
DirectNET slave. The 15-pin 
bottom port supports RS232C or 
RS422. This port offers several 
different protocol options, such 
as  K-sequence, DirectNET 
Master/Slave. MODBUS RTU 
Master/Slave, and even a direct 
connection to a remote 1/0 
network. The D2-250 also sup- 
ports the Data Coinrnunication 
Module and the Ethernet 
Communication module. 

Four PID loops 
and auto tuning! 
The D2-250 CPU can process up 
to 4 PID loops directly in the CPU. 
You can select from various 
control modes including auto- 
matic, manual, and cascade 
control. There are a wide varieq 
of alarms including Process 
Variable, Rate of Change, and 
Deviation. The loop operation 
parameters (Process Variable. 
Setpoint, Setpoint Limits, etc.) arc 
stored in V-memory, which allow: 
easy access kom operator inter- 
faces or HMIs. Setup is accom- 
plished with easy-to-use s e t u ~  
menus and monitoring views ir 
DirectSOFT programning. 
The auto tuning feature is easy t c  
use and can reduce setup anc 
maintenance time. Basically, thc 
CPU uses the auto tuning featurc 
to automatically determine nea; 
optimum loop settings. 

Dirdwch, 1 setpoint conto! Control Proc es s 
DV-1000, or 0 1  Unilr V, lue Equat~on Output - Element hcs~cr ,  c:c.) 

1va IV(>. C f C  l 

DUOS Analog PID Loop Control Block Diagram 
Input Moduler 

lnpul 
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.ommunica fions 

icl*ial networking 
as Master or Slave 
..I D2-250 CPU can serve a s  a 
11etwoi-k mastcr or slave lor either 
DirectNET or MODBUS RTU.  
The bottom port of the D2-240 
ran be used as a DirectNET 
slave. The D2-230 cannct be used 
ior networking but does ofrer K- 
sequence prolocol for program- 
ming or for comectmg an opera- 
tor interface. The Data 
Communication Module (D2- 
DCM) can act as a DirectNET' 
master, DirectNET peer, or a 
MODBUS9 RTU slave. It requires 
a D2-240 or D2-250 CPU. Check 
the dot placement requirements. 
set the DIP switches, and plug in 
rhe D2-DCM. Adding an addi- 
uond communication port is that 
smnl e. You c a  also program the 

C+uough the DCM iI you have 
3. master runrwng DirectSOFT' 
F lmrmng Sohvare. If you need 
m RS422 network for multidrop 
capability, use the F2-UNICON 
RS232C to RS422 adapter. 

Ethernet networki ng 
The D%-240 and D%-250 CPU 
both support the new H2-ECOM 
inodules which make Ethernet 
networking a snap.  The H2- 
ECOM module supports industry 
itandard lOBaseT networking 
with an W 4 5  port. The H2- 
ECOM-r' has ST-style bayonet 
connectors for 1 0BaseFL fiber 
,Jptic connections. The ECOM 
modules use standard cables, 
hubs, and repeaters which are 
lvailable from a large number of 
suppliers. A virtually unlimited 
number of PLCs can be con- 
:lecled to an Ethernet network 
LIS:"? ECOM modules. 
Jwis ~e fastest data transfer 
rate we offer for HMI or other 
iL  jws-based software. Use 
DirectSOFT to prograni any PLC 
, ~ n  the network. When monitoring 

One Master per network for DirectNET or MODBUS 

D?-250 CPU 
MXX".S or DirPrlNET Mdrlcr I 

PC runnmg D~rclSOfl or HHI ronwdrr 

DirectNET or MODBUS RTU Slaves 

PCs running DirectSOFT Programming Software, HMI 
Software, or other Windows-based programs - 

D2-240 a D2-250 CPU w ~ t h  H2.KOM 

D2-240 or D2.250 CPU wilh H2.ECOM 

your operating PLC, you will see 
much faster updates using 
Ethernet and the ECOM module. 

D2.244 or D2.250 CPU w~rh H2.KDM 

Fax orders 1-770-089-7876 Section 3 - DL205 



Communications 

What are the com,nunication 
requirements for your control 
system? Do you only need a pro- 
gramming port? Could you use 
an extra port to connect a n  oper- 
ator interface or HMl? Would you 
like to connect to a network of 
other Automationdirect.com 
products, or a MODBUS RTU or 
Ethernet network? The DL205 
family provides 'Valued 
Technology" solutiors for all of 
these needs. 

Protocols supported 
The DL205 family supports the 
following protocols through the 
CPU, a Data Communications 
Module, or a n  Etherner 
Communication Module: 
K-sequence--our point-to-point 
proprietary protocol, used by 
our handheld programmers, 
DirectSOFT, Eflouch/EZTe.xt 
Panels, DV-1000, or other 
Operator Interface panels. 
DirectNET--our serial master/ 
slave network protocol: connects 
up to 90 stations in a network. 
Transfer V-memory, I/O status,  
etc. 
MODBUS RTU-an i n d u s t q  
standard network protocol, devel- 
oped by MODICON. but available 
for use by many vendors. 
Ethernet TCP/IP and IPX- 
extremely fast data transfer for 
HMIs, DirectSOFT', or PLC-to- 
PLC communications. 

D2-250 
The D2-250 offers two built-in 
ports. The top port is a n  RS232C 
port that is  primarily used for 
programming connections to our 
handheld programmer or a per- 
sonal computer running 
DirectSOFT. It can also be used 
to connect Emouch/  EZText 
panels. a DV- 1000 or other oper- 
ator interface. The 15-pin bottom 
port uses either RS232C or 
RS422. It can be used in the 
same manner a s  the phone jack. 
plus it can be a D i r e c t N E F  
master/slave port, or a MODBUS 
RTU master/slave port. The 
bottom port can also be used a s  
an ASCII output port for connec- 
tions to printers or other devices 
that can take ASCII input. The 
D2-250 also supports the Data 
Communications Module (DCM] 
and the Ethernet Communication 
Module (ECOM). 

D2-230 and D2-24-0 
The D2-240 CPU offers 2 built-in 
RS232C communication ports. 
The D2-230 CPU offers one 
RS232C port. Operator inter- 
faces, s u c h  as the Emouch/  
EZText Panels, DV-1000 and 
DirectSOFT can be connected to 
any of these ports. The handheld 
programmer can be attached to 
any DL205 CPU. Port 2 on the 
D2-240 supports DirectNET 
(slave mode). The D2-240 also 
supports the DCM and ECOM. 

Tol I-free orders 1 -800-633-0405 
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Full array of  
ins t r~~ct ions 
Imagine if someone asked you to 
use only 50 different words to 
write a book. It would be difficult 
to do. The same is h e  for writing 
a PLC program. The right instruc- 
tion can greatly simplify your pro- 
gramming task and can save 
hours o f 
programming time. 
The D2-250 supports  over 160  
powerful instructions. 

Four types of drum sequencers 
Leading and  trail~ng edge triggered 
one-shots 
B i t  of word manipulation 
Floating point conversions 
Print instruction to send ASCII data 
through the bottom port 

For a complete list of instructions 
supported by all DL205 CPUs. 
see the end of this section. 

On-board 
flash memory 
The D2-250 h a s  7.6K of flash 
memory on board. With flash 
memory, you don't have to worry 
about losing Ahe program due to a 
bad battery. If you have critical 
data stored in V-memory, simply 
purchase the optional lithium 
battery to maintain these param- 
eters as well. 

Bu i 1 t-i n remote 
I/O connection 
In addition to providing outstand- 
ing communications capabilities, 
the bottom port on the D2-250 
can also be used as a master for 
remote 1/0 networks. If you need 
extra 1/0 at  a remote distance 
from the CPU, you can use this 
port to add up  to 7 of our remote 
slave stations. (See the D2-RSSS 
for additional idormation.) 

02-250 Key Features 

Protocols K-sequence slave. DlredNET1' 
5Iave 

Dev~ces Can conncu.~ wlHPP, 
DireclSOFT. DirecTouch, D b  
1000, Oper. Inler. Panels, or 
an" DireclNET rnasler 

Speo. bPbC phone lack cunneclix 
RS232C 

9,600 Baud 
Odd pJrlty on:\. 

8 data b ~ ~ s  one stsrl. one sop 
Asynchronou,, Hall-duplex. 

Dev~ces 

Specs 

I 

blaster~Slave 

Can connect wlrnany dw~ces. 
such as PCs runnlng i rec6OFl 
DDE Server, HMI  packdges 
EZkx f iZouch ,  DV-1000 
Oper Inter Panels, or any 
DireclNET or MODBUS RTU 
niawr or slave 

H D l j  connec:or 

RS232URS-121 

30011 ~001480019600 
19 ?W38 4K B a ~ l d  
Odd, even, or no pJrW 
Sclectabie address 

(1 -90. HEX 1 - jA1 
8 da~a bm, on? <Ian. one slop 

Asynchronous. 
Halfduplex, DTE Remote I10 

tcr): 560rnA. hancw number 
CR235-1 
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Base Configurations Remote I/O A R M S M  

,/-- Chl Chl 
D2-250 , r-- 

RSSS RSSS - RSSS 

u p l o 3 I d a e i / ~  
. up lo 39W k. f@l8.4 &rd) 
- up lo 328 k. 1@6 14.4 Kb.4 
- mu. baud n l r  614.4 17wrd) 

4401 baie. 96plr mar 

R m l e  S k r  - M u l  have a Dl-RSSS and base lor each h e .  
The m l e  I/O pointr dm q h t e d  + d y  lo rhe CPU m n .  

fa fbk reaun, remole I/O ~ p p l ~ a l ~ o n r  hh 'be limired lo thore 
Ih21 do no1 q u i r e  he I/O poinls lo be updald on wer). srm. 

Remole Masfer - One m l e -  lor each &me/. Can be a D2- 
RMS.U, w !he tanom port M a D1.2jO CPU. f7he Dl-250 CPU 

only supports RM-NFTj 

/' 9401 bne.  256pts mar 
. 

te 
le. 
er 
rn 
he 
.d- 
'0 r  
an 
to 
is 

h e  

1 Voltage withstand (dielecfric) ( 1  minute @) 1,500VAC between pr~may, secondary, field ground, and run relzi PI 
lnsu/ation resistance 1 > 1 OM J I  500 VDC 

I 85-112VAC (110 r ~ n g e )  
h p ~ f  ~ 0 h & e  range 1 7 0 - 2 6 4  VAC ( 220 rangel w ~ l h  less than 10?h ripple w l h  less t h ~ n  10°/,, I I P I J I ~  

47-63Hz 1 15.264 VDC (9-5101 I~are l  

LVWW aulomat~ond~rec~ corn Fax orders 1-770-889-7876 
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I/O Modules 

1 Outputs per module 1 2  . . 
outputs C0n~clmed 16 ( 4  unux? ,  sce c h ~ n  below) 

Commons per module 2 (6pts. per commonr 

opera ling voltage 5-30VDU5-210VAC 

I Peak voltage I3OVDC. 26-IVAC 1 
I AC frequency 1 4 7  10 60Hz I 

VoltageAoad Current Closures 
24VDC Resistive I 1 h 500K 
24VDC Solenoid 
1 lOVAC Rsistive 
1 1 OVAC Solenoid 
220VAC Resistive 
Z?OVAC Solenoid 

1A 1 OOK 
1 A 500K 
1 A ZOOK 
1 A 350K 
I A 1 ODK 

(0L.r RELAY 

\ 

Common: 1 OA lor 1 Oms 

4 j O m h  MJX 

Status Indicators 

I Fuses 

Points : Used? Points - - - -. . -. - - . . - - . . . . . . - 

. Yes Yn-I0 Yes 

Points C e - a t t n ~  C h ? n  
I I 

0 10 20 30 40 5 0 5 5 ' C  
32 50 68 86 104 l2Zl3!  'F 

Ambient Temperature , 'C/ 'F) 

Fax orders 1-770-889-7876 Section 3 - DL205 



I/O Modules 

. . . .  - ........ - ....... - .. 

Input Ranges i lo 20rnA current 
.............. - . . . . . .  

Resolution 12 ~ I I  ( I  ~n 40961 
.. - .. - . - .- - . -- ........ 

Low-pass filtering 
.. ...... 

lnpui Impedance 

Absolute Maximum 
Ratings 
.......-.... ....... -. ...... 
Converter type 

....... -. ..... - .. - - . . . . . .  

Conversion Time 
(PLC update rate) 

Linearity Error (EX 
to End) 

Su~ccss~ve Jpproxlmatlon 

1 channel per scan nyax~rnurn- 

tD2-2-10 or D2-250 CPUl8 channels per scan 

1 1  counl 10.025'1:> oi  iuil scaler rndxlmum 

--- 
Input Stability z I count 

' a ~ c a l e  Calibration --jcounls max .  @ O ~ A  current rnpul 

Error (offset error 
not included) 
.... -- ..... 

=t Calibration t-7 counts mar., @' 4rnA current input 

Error 
...... -. -................. 

Step Response 7nls to 9 j0u  oi  F.S. change 

One count in  the specilirdfion table is equal lo one least sip 
nificant bi f  o f  the analog data value (1 in 4096). 

~crnperdture ;Inrludlng rnax orfser change ui two counts) 
. . . . . . . . . . . . . . . . .  - 

Recommend& & s ~  0 O3? A, Ser1e5 2 1  7 isn~acttnq. currenl ~npu ls  

" 
Requirement irupplied I)\. l,asr~ 
... .... ..... 1 _ - _ _ -- _ 
herna ]  Power rGn;.-\ maxlmum, +I 8 to + 3OVDC 

............ - ... - 
Operating 1 ie~peratUre 

...... ....... ....... .................... 
Storage Temperature 

........................... ........ 

Relatjw Humidity 
........ . -- 

Envimmentd/ air 
-. - -. - -- - - -- ...--... ...... ..... 

Vibration hllL STD 81DC 514.2 
- ............ I. . 
Shock 'hill STD HlOC i l  b.2 
. ............. ..-.--..-.. 

Nore 1: Shields should be grounded at the signal source r----------- 

Morc than one crrernal power supply ran he usedprovided all thc power supply 
are connecred. A Scrics 217, 0.032A, bs l - ac l i n~  /use is recommended lor 4-2Om. 

wnmons 
currrnt 

CI 

A 
loops. 11 rllc power supply comnlon o l  an exlernalpowcr supply is no1 conneclcd ro OVDC 
on Ihc niodulc, llrcn rlle oulpul 01 111c exrernal lransrnilfer musl be isolaled. To amid 
"ground loop" errors, recommcndcd 4-20mA lransmiltcr types are: 

2 or 3 wire: holation D c t w m  lnpul signal and power supply. 
4 wire: Isolalion Dclween lrrpul signal, power supply, and 4-20rnA oufpul 

www.au~omationdir.ec~,com Fax orders 1-770-889-7876 



a 12 VDC user power supplv for operaclon Sc- the F?-  12:- a l4VDC supply A1 olhw sp<i~icitons '1s !be 
sane. 

. - . - 

- .. . -- 

. . ~ . 

Resolution 1 I 2 ~ I I  t i  ~n 4.0961 
. - 

output T y p  / S~ngle ended, 1 common - . - . - - - . - - - . . - 
Peak output voltage 140VDC cclamped I,v lranrlcnt d a j i e  wpprcssor' 

~- - -- 
Load Impedance ]on mlnlmum 
- . . . . . . . - -. - 

Majmum Load/ ~ ? 0 ~ 1 8 V .  91 0 M : V  I ?00n130V 

Power Supply 

1 channel per s u n  rrl.~r~mum ID? 210 CPU) 

PLC ,+date rate 2 ch~nnels per scan mdrlrnum 02-240  01 
D l -250  CPUI 

-- 
Ljr/eaj(y Error ( ~ n d  I * 1 count (0 025% ol full scrle) maximum 

to End) 

~ o n v e & n  settling l Oops maxlrnum rlull scale change, 

time -- -- - - - - - I- -- 
Fu//Sca/e Cafjbration ( z 5  counts rnax. _'Om4 'a ;;OF (?S'CI 

Error foiiset error 1 
included) I 

110 Modules 

Accuracy vs i50  pmfC full scale ~ a l ~ b r a t ~ o n  changr 

Temperature (IncI!dlng m ~ x ~ m u m  oliset change of ! 
counl~)  

. - -. 

Maximum inaccuracy 

Di8ital outputs Output 
pants rrquired 

. .. - .. .. .~ 

Power Budget 
Requirement 

L . . . - -- 

Exiernal Power Supply ' l i )  lo I 5VDC. 70 mh 
[add 20 mA lor e ~ c h  currrn: loop used) 
+ 

 operat tin^ Temperature 32" 10 1 - W F  (p lo 6 K l  -7 

tnvironrnenta/ air NO corrosive gases permrned 

Vibration MIL STD 8 1 0 ~  514 2 
. . . -. - . . - 

hllL STD 81DC 5 1 6 2  

Noise h m ~ n i f y  / NEMA ICS3-301 

One counf in the speciiication table is equdl lo one /east sig- 
nil icanf bit o i  rhe dnalog data value I 1  in 40961. 

VOTE 1 :  Shrelds should be connecfed lo  the OV o f  the r n d u l e  
or the O V  o i  the P A .  

NOTE 2:  Unused current outputs should remain open (no 
conneclions) for minimum power consumplion. 

C h ?  I m r l  

!50n typ~cal 

M ~ r i m u m  user /odd is drpcndrnr upon loop powrr supply 1 

Loop power supply Load range (ohm) I 
( I \ '  

15 VDC 0 to JJO i ------- ----  

72 VDC 0 to 300 
70 VDC 0 lo 200 
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SECTION 2-1 

OPERATOR INTERFACE 

TWO LINE, 40 CHARACTER, ALPHANUMERIC OPERATOR 
DISPLAYIKEYPAD, PLAIN ENGLISH TEXT 

MAPLE SYSTEMS 31 60A 



1) OlT Family I 1 

Certifications 

C €  

Dimensions 

l >  0:  + 
;lo- t 

2.5mm 

PANEL CUTOUT 

Mechanical 
Material . . . . . . . .  aluminum sealed to NEMA 4/12 when panel mounted 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mounting panel 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Weight 1 pound (0.45 kg] 

Display 
. . . . . . . . . . . . . . . . .  Type backlit LCD; 5 x 7 dot matrix with cursor 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Size 2 lines of 20 characters 

. . . . . . . . . . . . . . . . . . . . . .  Character Height 0.2 inches [5 mm] 
. . . . . . . . . . . . . . . . . . .  Viewing Angle approximately 90 degrees 

Environment 
Operating Temperature . . . . . . . . . . . . . . . .  32 to 122" F; 0 to 50" C 

. . . . . . . . . . . . . . . .  Storage Temperature -4 to 158" F; -20 to 70" C 

Power Requirements 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Input Voltage 12 to 30 VDC 
. . . . . . . . . . . . . . . . . . . . . . . . .  Power Usage 2.5 watts typical 

Communication 
One RS-232lRS-422lRS-485 serial port for OIT configuration from a 
personal computer and for communication with the PLClhost 
Baud rates from 300 to 19200 

* Point-to-point serial communications (network support with ASCII protocols) 

Keypad 
Membrane with tactile feedback 

* Up to 3 million operations 
* 6 function keys configurable as momentary, push on/push off, latch, 

message display, or disabled 
Function keys have 4 level password protection 

Numeric keypad 
Alarm Ack key to acknowledge the current alarm 
Arrow keys to move the cursor in the screen 
Clear key to clear the current register monitor's contents and activate data 
entry mode 
Del key to perform a destructive backspace at the cursor's current position 
in the screen 
Delta+ and Delta- keys to increment or decrement the value in the current 
register monitor by the programmed amount 
Enter key to accept the data entered by the operator and update the 
current register 
Help key to display customized help screens e 
Page Down key to display the next message in a message chain 
Toggle key to immediately change the value in a binary readlwrite register 

Page 2-9 
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OIT Family 

Specifications 
(continued) 

Screens 
Up to 500 configurable as 
message, recipe, alarm, menu, 
or help 
Any message, recipe, or menu 
screen can be the startup screen 
Any screen can display text and 
characters from the extended 
character set 

Message Screens 
Beep on display 
Chain to other message screens 
Display up to 25 register monitors 

Display blinking characters 
Display one line of scrolling text 
up to 128 characters long 
Display for a preset length of 
time from 1 to 255 seconds 

Recipe Screens 
Beep on display 
Display up to 25 register monitors 
Include up to 20 preset registers 

Display blinking characters 
Display one line of scrolling text 
up to 128 characters long 
Display for a preset length of 
time from 1 to 255 seconds 

Alarm Screens 
4 priority levels 

9 audible alerl types 
Display up to 25 register monitors 

Display blinking characters 
Display one line of scrolling text 
up to 128 characters long 

Menu Screens 
Beep on display 
Branch to a maximum of 9 
message, recipe, or menu 
screens 
Display blinking characters 
Display one line of scrolling text 
up to 128 characters long 
Display for a preset length of 
time from 1 to 255 seconds 

Help Screens 
Display blinking characters 
Display from any message, 
recipe, or menu screens 

Register Monitors 
Adjustable field width 
Fully programmable linear 
scaling on decimal, signed, and 
long formats 
LefVright justification 

Optional comma insertion 
Optional 'Hide Data' format for 
secure data entry 
Optional leading zeros 
Programmable decimal point 
Read only or readlwrite 

Register Monitor Formats 
Signed 
Decimal 
Long 
4-digit BCD 

8-digit BCD 
Binary-110 coil 
Birary-onloff coil 

Binary-bank 8 
Binary-bank 16 
ASCll siring 
ASCll character 

Other Operating Features 
Windows-based OITware-200 
configuration software 

* Downloadable operational and 
protocol software 
Up to 16 set points that monitor 
the value in a register 'and 
display a screen i f  the low limit or 
high limit is exceeded 
Screen saver 
Message Request Register 
Current Message Register 
Status Bit and Key coils 



OIT Family 

Features 

Screen #5: Message 

1 Screen #lo:  Message 1 

Screen #56: Message e 
Message Chain 

Serial Communication 
The OIT3160, OIT3200, OIT3600, OIT4160, and OIT4400 have one 
serial communication port that is used to connect to the PLCIhost and 
to configure the OIT. It uses a standard subminiature 9-pin, D-style 
connector (except the OIT3600 which has a terminal block connection) 
and supports bcth RS-232 and RS-4221485 point-to-point 
communication at baud rates from 300 to 19200. 

The 01T3250, OlT4450, and OIT5400 have two serial communication 
ports. One supports both RS-232 and RS-4221485 point-to-point 
communication and is used to connect to the PLClhost. The other 
supports RS-232 point-to-point communication and is used to configure 
the OIT, to connect the OIT to a serial printer, and for external alarm and 
buzzer outputs. Both ports use a standard subminiature 9-pin, D-style 
connector and support baud rates from 300 to 19200. 

Display 
There are several display options available including 2-line by 20-character 
VFD and backlit LCD, 2-line by 40-character VFD and backlit LCD, and 
8-line by 40-character backlit LCD. 

Stored Screens 
The OIT Family Operator Interface Terminals can store up to 500 
pre-programmed screens (250 on the OIT5400). There are five different 
screen types: message, recipe, alarm, menu, and help. All screen types can 
display text and characters from the extended character set. In addition, each 
screen type has unique features described below. Screens are created for: 

providing instructions to the OIT operator 
notifying the OIT operator of alarm conditions 
displaying and changing the operating parameters of the control system. 

One message, recipe, or menu screen can be designated as the "startup" 
screen. The startup screen is displayed whenever the OIT reinitializes 
or powers up. 

Message Screens 
Message screens are the simplest and most often used type of screen. They 
were designed to convey information to the OlT operator and to provide the 
OIT operator with a means of changing the operating parameters or ~ n e  
control system. A message screen can be displayed and cptionally seni to 
the printer (OlT3250, 01T4450, and OIT5400 only) in several ways: by a 
request from the PLCkost, by pressing one of the function keys on the OIT, 
from a menu selection, or by another message screen chaining to it. 

Message screens can be chained or linked together to form multiple 
screen messages. This allows one request from the PLCIhost to display 
a set of screens. For example, Message #5 may be chained to Message 
#lo,  and Message #10 may be chained to Message #56, etc. A message 
loop can be created by chaining the last message in the chain to the first 
message in the chain. The ability to chain message screens in any order 
provides maximum flexibility and speed when setting up the OIT for your 
application. The configuration process is simple and adjustments can 
easily be made later, since you only need to change the order of the 
message screens instead of changing the message screens themselves. 

Each message screen can display up to 25 register monitors as read only or 
readwrite. Message screens can also display date and time information from 
the 017s real time clock (OlT3250, OIT3600,OlT4450, and OIT5400 only). 
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Help Screens 
A help screen is simply additional text that appears whet? the operator 
presses and holds the Help key on the OIT. The help screen remains on 
the display until the operator releases the Help key. Each help screen can 
be attached to any number of message, recipe, andlor menu screens. 

(Screen - #1: Help Screen # 3 5 :  Menu >---- 
Menu Option 7 --- -- 

Screen #64: Menu Screen #5: Message 

1 M u  Option 1 1 Menu Option 2 

Screen #15: MessaQe Screen #79: Message 

Screen Attributes 
The following screen attributes are available for certain screen types: 

Horizontal Scrolling 
Each message, recipe, alarm, or menu screen can have a single line of 
up to 128 characters that scrolls horizontally. This line can be I J S ~ ~  to 
get the operator's attention, or for displaying a message that is too long 
to fit onto the screen. 

Blinking Characters 
Each character in a stored screen (including words, register monitors, 
etc.) can have the blink attribute enabled or disabled. If the blink attribute 
is enabled, the character will blink once per second for as long as the 
screen is displayed. 

Timed Display 
Normally, each screen stays on the display until another screen is 
displayed or the screen is cleared. However, the timed display attribute 
allows a message, recipe, or menu screen to be configured so that it 
displays for a set amount of time, 1 to 255 seconds, after which the prior 
screen is displayed. If the screens in a message chain are configured 
for timed display, each screen in the chain displays for the specified time 
and then the next screen in the chain is automatically displayed. 

Beep on Display 
Each message, recipe, or menu screen can be configured to beep for 
two seconds whenever it is initially displayed. 

Timer Events  
The 01T3250, 01T4450, and OIT5400 can be configured to display a 
screen and/or set a coil at a particular time during a particular day of the 
week ordaily. For example, you could configure the OIT to display Screen 
#10 and set coil 100 every day at 8:OO a.m. Up to 16 of these timer events 
can be programmed in the OIT. Timer events are checked by the OIT 
once every minute. 

(425) 486-4477 Page q-6 



Recipe Screens 

Recipe Screen 

Alert Types 

1 secondbeep 
5 second beep 
30 second beep 
60 second beep 
3 beeps @ 1 Hz 
5 beeps @ 2Hz 
continuous 1 Hz beeps 
continuous 2Hz beeps 
continuous sound 

Recipe screens-'are used to set up a batch process that utilizes a 
predetermined number of ingredients. Applications might include mixing 
paint or other ingredients. A recipe screen can be displayed and optionally 
sent to the printer in several ways: by a request from the PLCIhost, by 
pressing one of the function keys on the OIT, or from a menu selection. 

Each recipe screen can store up to 20 preset registers. For security, none 
of the preset registers are displayed on the screen. Once the operator 
selects Y at the "Start process?" prompt, the preset register values are 
downloaded to the PLCIhost. 

Each recipe screen can display up to 25 read only or readJwrite register 
monitors. The operator can change the values in readlwrite registers 
prior to starting the process which facilitates changes to the recipe such 
as quantity or size of run. 

For example, a plastics factory makes three kinds of polyethylene bags. 
Each kind of bag has unique characteristics that never change. A recipe 
screen could be created that stores each unique characteristic in a 
separate preset register and includes one read/write register monitor for 
the quantity of bags. When the plant operator is ready to start a run, they 
only need to display the recipe on the OIT and enter the quantity of bags 
to manufacture in the readlwrite register monitor. 

Alarm Screens 
Each alarm screen can display up to 25 read only or readlwrite register 
monitors and the current time andlor date from the 017s real time clock 
(OlT3250, OIT3600, 0lT4450, and OIT5400 only). Alarm screens have 
4 priority levels and 9 audible alert types. The priority level determines @ 
the order in which the alarm screen is placed into the alarm stack. The 
alarm stack holds up to 10 alarm screens and continuously reorders new 
alarm screens by placing the highest priority alarm screens at the top of 
the alarm stack. Alarm screens are placed in the alarm stack when the 
OIT receives a request from the PLCIhost. 

The screen at the top of the alarm stack is displayed and the selected 
audible alert type is sounded. On the OlT3250,OlT4450, and OIT5400 the 
alarm LED is turned on and the screen is optionally sent to the printer. The 
screen remains on the display until the operator acknowledges it by 
pressing the Alarm Acknowledge key or until the PLC cancels the alarm. 

Menu Screens 
Menu screens were designed to allow the operator to branch off to one 
of up to nine screens. When the operator presses one of the numeric 
keys, the associated message, recipe, or menu screen is displayed. A 
menu screen can bedisplayed and optionally sent to the printer in several 
ways: by a request from the PLCJhost, by pressing one of the function 
keys on the OIT, or from a menu selection. 

Screen #35: Menu - 
Screen #64:  Menu Screen #S: Messaqe 
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~ e c i a l  Keys 
'he Alarm Ack key clears any 

d larm which  is currently in 
progress. 

The Arrow keys move the cursor 
from one readlwrite register monitor 
to another. 

The Clear key clears the current 
register monitor's contents and 
activates data entry mode. 

The  Delete key  performs a 
destructive backspace at the 
cursors current position in the 
screen. 

T h e  De l ta i  and Delta- keys 
increment or decrement the value 
in the current register monitor by 
t h e  programmed amount, 
stopping at the preset highand low 
limits. 

The Enter key accepts the data 
entered by the operator and 

2dates the current register. 
Ic 

'he Help key displays the help 
;reen attached to the message, 

recipe, or menu screen currently 
being displayed. 

The Last Message and Next 
Message keys (not available on 
the OIT3160 and OIT4160) allow 
the operator to review the screens 
that were previously displayed on 
the OIT and then return to the most 
recent screen. 

The Page Up and Page Down 
keys (only Page Down is available 
on the OIT3160 and 01T4160) 
a l low the  operator to move 
th rough a group of chained 
messages. 

The Setup key places the OIT into 
setup mode. On the OIT3160 and 
OIT4160 setup mode is entered by 
holding down the Clear key when 
the OIT is being powered up or 
'ressing Enter three times during 

hmperation. 

I e  Toggle key immediately 
,flanges the value in a binary 
readwrite register. 

Function Keys 
Each global or screen dependent function key can be programmed as: 

Momentary 
When the function key is pressed, the function key coil is set. The coil 
remains activated for as long as the function key is held down. 

Push On/Push Off 
When the function key is pressed, the funct~on key coil is set; when the 
function key is pressed again, the coil is cleared. 

Latch 
When the function key is pressed, the function key coil is set. Only the 
PLCIhost can clear the coil. 

Message Display 
When the function key is pressed, the assigned message, recipe, or 
menu screen is displayed. 

Disabled 
The function key is completely disabled; pressing it produces no action. 

Screen Dependent Function Keys 

' ~ l o b a l  Function Keys 

Global Function Keys 
Each OIT Family Operator Interface Terminal has either 6, 12, or 16 
global function keys. Each global function key can be programmed to 
perform one function. 

Screen Dependent Function Keys 
The OIT5400B has five screen dependent function keys. Each screen 
dependent function key can be programmed to perform a different 
function in each of the 01T5400B1s 250 pre-programmed screens. 

Security Pass words 
Any function key programmed to display a screen can have a password 
associated with it. When the function key is pressed, the operator must & 
successfully enter the password prior to advancing to the selected screen. 
If an incorrect password is entered, the OIT returns to the previous screen. 

- 

Maple Systms, Inc. 



SECTION 2-J 

ALARM ANNUNCIATOR 

PANEL MOUNT, NEMA 4X, 8 POINT ALARM ANNUNCIATOR, LED DISPLAY 

PRECISION DIGITAL # PD-128 

* 



S n1tssa;cs message labels 
a1 once 

i:i~crchanxahlc. LED colors \ 
I Red. \ ' t  lo\v. Green I I \ Get FREE 

LON:-cost - Less than labels from us 4 
Half [he Price of - to make your + 
a 1 . l e s s a ~ e  Center gmmq panel look s- 
Poibered From PLC 
No Programming 
Accepts Common Hiyh 
or C o n m o n  Low h p ; r  Signals 

w* Simple Installation 

Specifications 
.\'EMBER OF INPUTS: 8 visual per unir + 1 audio 
TI'PE OF INPUTS: 
1 Logic Levels: Low = 0 to .SVDC; High = 4.7 to 

74VDC @ 12 m A  
a.  Comnlon Low Input - actii-ates when input goes  high. 
b. Common High Input - acti\mes when input  goes  low. 

2 .  NO Switches: External pon.er required to power  switch. 
. Open Collecror Transisror: (common low only)  transistor niust 

be turned off to  detect an alarm. Tra~is is tor  ON under normal 
condirions. 

.IJAS IiVPLiT SUPPLE 24 C'DC @ 12 mA per channel. 
OC'TPUTS: 
I .  Xudiblc: Built-in horn 
2 .  1:isual: Red L E D  next to alarm message. May be replaced 

xiti: yellou: o r  green. 
.IL-IR.M JJESSAGES: FREE Cusrom printed, 1 line per 
message iI[ I4 characters per line. Factory or field printable. 
APPROVAL: P D I  28-XI. Xon-Incendivc: 
CSA Certified and FM Approved as Non-Incendive for use in 
Class I , Di\:ision 2, Groups A. B .  C 6r D; T-code: T6. 
E;VMRONMENTAL: 
Operaring kinperaturc ran2c: -711 1 0  7ODC 
Sr~r ;yc '  rmpr ra ru re  rangc. - - ; ! I  ,O i 5  C 

wRc.!::~i~'c l l ~ ~ n ~ d i l y :  O 10 90ci ~ ~ o ~ l - c o ~ i d e ~ i s i l l g  
E.VCLOSL'KE: 1IS DIN. higil impact ~piasric. U L  94V-0. 
FHOhlP' lJAVEL: NEMA AX::. pallel gahket pmvided.  
C'OA1hlECTIOh'S: R c ~ n o u h l e  sucw tc r~ninal  block (provided I .  
' P D  X . U I  I S  no1 ;~pp~ovcd  ;I\ NEM:\ .I>; o\. I ; > I  ,111d CS.4. 

PLC ANNUNCIATOR 

Model PD 1 28 
v 

m)noux 
A PLC Annunciator 

hen i t  comzs to low-cost. high e l 'k iency  a t d  
ease of use. the PD 135 beats message cen- 
ters and pi101 Iighrs hands clown. The. PD1 3 

is 3 low-COY[ e;ls!.-~o-~!se PLC annunciator thar dis- 
playsup to S messages a1 once, and features 3 b~lilt-in 
horn. Inrerchmgeahlr. LEDs (Red, Yellow. Green) 
allow for customized alarm messases. Pov,.el-ed d i r ~ ~ i l : ,  
from the PLC. the PD 178 accepts standard digital our- 
put signals. requires nc) programming and can be con-  
nzcred in minutes. Prscision Digital also ~ : i n r >  cc:isi>:-- 
n:essa,oe Iabtls t'rse of c11x~e .  

CH;\'iGISG LED COLOR SIGXAL COSSECTIO.XS 

Clmigit~g LED color is o simple Cointnorl Low ir~prtrs 01-e co~irrecrc~ 
t m t e r  of renzo~~ii~g ille exisiir~g to J1  heode,- 011 ilie rr'ylri (pii..licl.en 
or~efror~l us sock-et a11d reploci~~g Common High inp~its ~:.uilld /I? 

irirli ilre desired i.olor cot~~iecred ro 11rnrier J 2  on :lie le$. 

I Ordering Information 
I 

I - 
Model: Descnption: 

"PD 128 PLC Annunciator 
*PD 128-6" 6-pack of PD 128s 
PD 128-NI Non-lncrndive PLC Annunciator 
PD 128-NI-6'- h-pack of PD 128-NIs 
PDX l28G Green LED5 (10) 
PDX128Y Yeilow LEDs ( l O j  

"Six-pack not I'or ~ndividual rc.sale. 

*Quick Shipment Item. shipped within 2 working d a y .  

4 
L 1 I 

SIS-I!ACIi BOX 

-d H and '. 
,Save 20%! 
/ 



SECTION 3 

MAGNETIC FLOWMETER 

IN-LINE, MAGNETIC FLOWMETER, FLANGED BODY, ALLOY 'C' 
ELECTRODES, NEMA 4X ELECTRONIC ENCLOSURE, HARD RUBBER 
LINER, 4120MA OUTPUT 

BADGER METER # MAGNETO FLOW13" - BADGER METER # MAGNETO FLOW14" 



I Magnetoflow@ Mag Meter 

1 Model Magnetoflow') Flanged 

Technical 
Brief 

GENERAL 

Badger's Magnetoflow llne IS the result of 25 years c f  
research and ireid use in electrornagnellc flo::, meters. 
Based on Faraday's law of tnductton, these meters can 
measure almosl any Itquid. slurry or paste lhat has a 
minimum of electrical conductivity. Designed. developed 
and manufactured under the strlctesl quality standards. the 
Magnetoflow meter ranks among the best in the market. It's 
sophisticated, processor basec! clgnal con5;ersion repre- 
sents the state of the art in the industry wrth accuracies of 
0.25% or better. The wide selection of liner and electrode 
materials insures maximum compatibrlity and minlmum 
maintenance over a long operating perrod. 

OPERATION 

The flow meter 15 basically a stainkss sieel tubs lined with 
a nonconductrve matwal. Outs~d? Ine !lube 1wo DC 
powered electrornagrwc co~ls ar? mst ioneo ~~lar;i?tr~ca!ly 
opposing each otlier. Perpendrcu;ar to thes? colis, trio 
electrodes are inseried into the flow iube. When the coils 
are energized, a magnetic field is created across ihe whole 
d~ameter of the pipe. When a conductrve fl~113 ilov~s through 
this magnetic field, a voltage is inadced across the elec- 
trodes. This voltage is directly proportional to the average 
flow velocity of the fluid and IS picked up by the two 
electrodes.This induced voltage is then amplified and 
processed digitally by the converter to produce a very 
accurate analog or digital signal. The signal can then be 
used to indicate flow rate, totalization or to communicate to 
remote sensors and controllers. The main advantages of 
this technology are that with no parts in the flow stream, 
inere is no pressure loss, the accuracy is not affected by 
lemperature, pressure, viscosity. densiiy or flow profile and 
with no moving parts there is prac:~cally no maintenance 
required. 

Because of its Inherent advantages over other more 
conventtonal technologies, thls meter can be used In the 
malorltv of tndustrial flow appl~cations VJIiether the f lu~d IS 

water or somethrng hlghly corroslde very ~ s c o u s  contams 

Magnetof low Flanged 

solids or requires special handling, this meter will se able to 
accurztely measure it. Today Magnetoflow meters are 
successfully being used in most lnduslries including food 
and beverage, pharmaceutical, water and waste water. 
chemical. pulp and paper, and mining. 

FEATURES 

0.25% accuracy independent of fluid viscosity. density 
and temperature 

Unaffected by fluids cor.taining solids 

Pulsed DC magnetic field for zero point stability 

No pressure loss for IOTI operational costs 

Long life corrosion resistant liners 

Calibrated In stale r;f the art facilities 

Integral and remote signal converter availability 

Optional grounding electrode 

Measurement largely independent of llow proflle 

Measures fluids wilh as low as 0.5 micromhost'cm 
cond~~ct~v i l  y 



Meter with Primo* converter Meter with junction box for remote PrimoB converter 

SPECIFICATIONS 

Flow Range: 0.1 - 33 fps (0.03-10 m/s) 
Sizes: 114" to 54" (15 to 1400 mm) 
Min. Conductivity: 2 0.5 micromhos/cm 
Accuracy: 
t 0.25% accuracy of rate from 1-33 fps. 
= 0.5% accuracy of rate from .1-1 fps. 
Electrode Materials: Standard: Alloy C 
Optional: 316 Stainless Steel, 
Gold/Platinum Plated, Tantalum, 
PlatinumlRhodium 
Liner Material: PTFE up to 24", 
Soft and Hard Rubber from 1" to 54", 

w d a l a r  from 1" to 40" 

Fluid Temperature: Meter Housing Material: Carbon Steel 
With Remote Converter: welded 

PTFE & Halar 31 1 OF, (155°C) Flanges: C a h n  Steel - Standard (ANSI 
Rubber 178"F, (80°C) 81 6.5 Class 150 RF) 

With Meter Mounted Converter: 31 6 Stainless Steel - Optional 
PTFE & Halar 212"F, (100°C) Meter Enclosure Classification: Nema 4 
Rubber 178"F, (80°C) Junction Box Enclosure Protection: 

Pressure Limits: 150 psi (10Bar) (For Remote Converter Option) 
optional 300psi (20Bar) Powder coated die-cast aluminum, Nema 4 
Coil Power: Pulsed DC Cable Entries: 112" NPT Cord Grip 
Ambient Temperature: -4°F to 122"F, 
(-20% 10 50°C) 
Pipe Spool Material : 316 Stainless Steel 

Flow Range 
I 

I 
I 

Due to continuous research, product improvements and 

BadgerMeter,lnc. enhancements, Badger Meter reserves the right to change product 
or system specifications without notice, except to the extent that 

P.O. Box 245036 Milwaukee, WI 53224-9536 an outstanding bid obligation exists. 
Telephone: (41 4 )  355-0400 Copyright@ 2000 Badger Meter, Inc. 
Fax: (414) 355-7499 All rights reserved. 

I 1 1 1 Est. Welght  



SECTION 4 

PRESSURE SWITCHES 

PRESSURE SWITCH 

NEMA 4 HOUSING, 12A SWITCHING ELEMENT, 316SS CONNECTION, 
X" NPT, ADJ. RANGE 10-70 PSI 

DIFFERENTIAL PRESSURE SWITCH 

NEMA 4 HOUSING, BRASS BODY, SPDT, 5A SWITCHING ELEMENT, 
ADJ. RANGE 5-15 PSlD 

W. E. ANDERSON # H3B-2SL 



A Series 

Mercoid cc 10oo Diaphra !I Operated Pressure Switches 
w Visible setpoint, filed leadband, pressure ranges to 14.00 PSI. @ 

STOCKED MODELS in bold 

PHYSICAL DATA 
Maximum Temperature: 170°F i76"C) 
Pressure Connection: %' NPT!F) 
Electrical Rating: X HP, 12A 8 125 VAC resistive; % H?, 12A @ 
250 VAC resistive; 0.5A 8 125 VDC resistive 
Wiring Connections: 3 Screw type; N.O., N.C. and Common 
Setpoint Adjustment: Internal thumbwheel with visible scale 

Housing: Die cast copper free alummum - weetherproof 
Diaphragm: Polyimide, TeflonL or 31 6 stainless st€€l 
Calibration Spring: Plated Stel 
Mounting: 4 holes to accept 2' bolts 

Weight: 3 lbs. (1.4 kg) 
Installation: Any pos~tion 

Aluminum Press. 
Chamber 

Polylmlde Dlaph. 
Model Number 

1 
-) 
%%VATU 

1006W-A1 -D 
1007W-A1 -D 
1008W-Al-D 
1009W-A1-D 

PRICES 
With alum. pressure chamber, polyimide diaphragm ............. $173.50 
With 316 SS Dressure chamber, Teflon" diaphragm ................. 200.50 
-- p-~ - - ~  ~ 

Extremely rugged construction provides excellent reliability in chemicai. 
petroleum and industial plants. BeU\ille spring movement permits mounting 
of conwol in any position and helps prevent contact chatter. New design also 
provides high over-pressure protection. Weather-proof housing is standard. 

Suggested Specification: 
Pressure swirches shall be diaphragm operated with fully adjustable e r  
point. SKitch shall have \isible set poin~indicator protected by clezr polycar- 
bonate window. Elecrical termjnals shall be isolated from sec point adjust- 
ment. Units shall be Mercoid Model 100 ( - ) W4 - ). 

-Deadband 10-15% lbger when using 31 6SS diaphmgm. Change A1 to 82 lor 31 6 sinless 
steel diaphragm and pressure chamber e.g. lD33W-82-D. Valuer shown are for mid-scale. 

316 Stalnless Steel 
Pressure Chamber 
Teflon Diaphragm 

Model Number 

1003W-B3-D 
1004W-83-D 
1005W-B3-D 
1006W-03-D 
1007W-B3-D 
1008W-03-D 
1009W-B3-D 

1000E series Explosion-Proof Diaphragm Operated Pressure Switches 
~ s i k  setooint. fixed leadband, uressure ranges to 1400 PSI. 

PHYSICAL DATA 

Adjustable 
Operaling 
Range 
PSlG 

7-40 
10-70 
25-200 
50-350 
75-550 
100-900 

200-1400 

PRESSURE 
CONNECTION 

Appmx.' 
Deadband 
(Fixed) 

PSlG 

2 
4 
8 
15 
30 
50 
75 

Maximum Temperature: 170°F (76°C) 
Pressure Connection: Y" NPT(F) 
Electrical Ratings: X HP, 12A @ 125 VAC resistive, % HP, 12A @ 
250 VAC resislive; 0.5 @ 125 VDC resistive 
Wiring Connection: (3) 18" color coded leads: N.O., N.C. and Corn 

Max. system 
Pressure 
withoul 
Burstinu 

3000 psig 
3000 psig 
3000 psig 
3000 psig 
3000 psig 
3000 psig 
3000 psig 

STOCKED MODELS in bold 

Setpoint Adjustment: Internal thurnbwheel with visible scale 

Aluminum Press. 
Chamber 

Polyimide Diaph. 
Model Number 

1003E-A1 -J 
1004E-A1-J 
1005E-A1 -J 
1006E-A1 -J 
1007E-A1 -J 
1008E-A1 -J 
1009E-A1 -J 

Housing: Die cast, copper free aluminum - both weatherproof and 
explcs~on-proof 
Diaphragm: poly~m~de. Telfonf @ or 31 6 stamless steel 
Calibration Spring: ?la:ed Steel 
Mounting: 2 holes to accept %" bolts 
Weight: 2 Ibs. (.91 kg) 
Installation: Any posrtlon 

- - 

PRICE 
With alum. pressure chamber, polyimide diaphragm . . . . . . .$279.50 
With 31 6 SS pressure cyamber, Teflonm diaphragm . . . . . . . . .307.00 

'Deadband 10-1 596 larger when using 31 6SS diaphmgm. Change A1 to 82  lor 316 stainless 
steel diaphragm and pressure chamber e.9. 1003E-82-J. Values shown are lor rn id .de .  

316 Stainless Steel 
Pressure Chamber 
Tellon Diaphragm 
Model Number 

1003E-B3-J 
1004E-B3-J 
1005E-03-J 
1006E-B3-J 
1007E-03-J 
1006E-03-J 
1009E-B3-J 

Same rugged construcrion as used in Model lOOOW plus explosion-proof de- 
sign are combined in this new unit. ULlisted for Class I, Groups A, B, C & D; 
Class 11, Groups E, F & G. BeU~<lle Spring Movement permits mounting of 
control in any position and helps prevent contact chatter. High over-pressure 
protection and vibration resistance are also featured. 

Suggested Specification: 

Adjustable 
Operating 

Range 
PSlG 

7-40 
10-70 

25-200 
50-350 
75-550 
100-900 
200-1400 

Pressure switches shall be diaphragm operated with fully adjustable set 
point. They shall be weatherproof and explosion-proof. Swikhes shall ha... 
visible set point ind~cator protected by clear polycarbonate window. Switc! 
shall have 18' leads to be field connected and sealed. Units shall be h le rco i~  
Model 100( - ) E( - ). 

61 Dwyer Inslrumenls, Inc. P.O. Box 3731Mlchlgan City, Indiana 46361lPhone 219 879.6000IFax 219 672-9057. U.K. Phone [014%)-461707. Australia Phone (02) 9756-5355 

Approx.' 
Deadband 
(Fixed) 
PSlG 

2.5 
5 
10 
18 
36 
60 
90 

Max. Sysfem 
Pressure 
without 
B'Jding 

3000 psig 
3000 psi0 
3000 psig 
3000 psig 
3000 psig 
3000 psig 
3000 psig 



';fS Explosion-Proof Oiff urential Pressure Switches 
Compact and wealhrrprool. 
Sel~uinls lrom 10" w.c. l o  200 PSID. @@@ 

. . 

34 NPT CONDUIT- ! - 
CONN 5.3,'8 ,.. , - 

!1?553] - - I 

2-1312 --.. _ 1 

. . .- , - ~ .  
15' ,c !  '.,,. . . . . --- ~ . - 

S132 
121 fjlj-'--.? .. . . .. &--. - 

+142;51- 

MOUNTING BEACKET c c t ; ~ ~  -- 
OpTla;;AL oRAl,l _:.' .''9;:1.:J- ! 3 !JPi HIGH P R i S S U R E C O N N  

4 ! 101 61 - 1 3 :IP: ~ 3 ; v  F?,ESSURE CC..:~ 

C , . l ! ~ i ] ) i ~ ~ i  ~ s~ IDs~~ .~ I> -~~ ! ' , ~  ,:. \ \ . ~ ; ~ t I i ? l ' p ? ~ ~ f  lio~~si;:: :!leeis S E l I A  4 
i ianda ids :  is CL.i'S.4 .isreti a n d  C E S E L E C  iei.:ii ' icd ~ $ 1  IP 56. 

:ionaI COIISI!,IICL~~~I: iif:cis c11~1111 t o  m e t  XElI .4 :: ;ind IP 2. E~II-. 
.:rsions a1.e :uitsi.llc t;,!, i:iiznrclous 1ocarion.i: C!:i.+ I. G ~ m p  B. C 

d D: Class 11. Gl~-st~!:- E F iC: (; (11. CEXELEC EE:i.:i IIC: Tli tT ;ln:ij. 
- - 0  
1:) C). Set sclwY i:,':isinp 10cii= th~~e;itlecl COY?!. in place to elis- 

~ '~~ui .nyc taq~eri l i ; .  3 ':: i ~ :wnn I  :id esre lm i  p x ~ i i c l  s c r e w  are 

Internal termlnal blocks for con- 
ductors up to 16 Gauge are stan- 
dard for Ceneiec type, optional 
for UUCSA type. 

Optional NEMA 3 (IP 54) hous- 
ing lncludes explosion-proof 
drain. Standard NEMA4X (IP 56) 
version is w~tP,out drain. 

I 
i 

'standard - Internal ground 
connection also standard - 

Yote: Shown without housing use either one. 
and cover. I 

PHYSICAL DATA 
Maxlrnum Temperature: 220-F 

Maximum Pressure: 1503 PS, 

Pressure Connect~on: 1;E"FNPT 

Electrical Rating: SPGT or 
ootlcra DPDT 3 x 1 ~ :  r a13  5A 
31 i S t 2 j O  \/AC 5; f 30 'jC.,:, 
:J'/ .c;ic ccn::,:: x: or, isr zr; 
circ;:-s . l j - 2  j 'jAC ; - 
res 2, 3.5A ;nc 2 2,' '/EX 

STOCKED MODELS in bold 

Wiring Connections: 18 AWG ;: 
18.' leads. Intern; ierminal blocks 
sc:IcnzI 

Conduit Connection: 314' NPT 

Set Point Adjustment: Screw 
ttSpe. k i d  adjus:3!~ 

Housing: Alurr -. --, 

Body: .;I'.:,nrn~ir- :,zss or 316 SS 
Diaphragm: !d : i :: ' J ' I ; ~  

Weight: - Ibs.. 1 :I 

DPDT Contacts -Change S to D. (H3A-1 DL! 
UUCSA Terminal Block - Chance. L lo C. i i i3A- lSc .  

Cenelec Certified - Change L to CN. (H3A-1 Sm) 
NEMA 3 Housing with Explosion-Proof drain - Ac2 3R suffix 
(H3A-1 SL-DR) 
Gold Contacts - For dry circuits. Add MV s~ t i i x  (H3A-lSL-kY 

A-610 Pipe Mounting Kit - For 1 .!"to 2" plpe 

l~luminum body. Nitrile Diaphragm 1 
Model Number j Range. Engrrsh 

1 Range. Metric i 

H3A-1SL I 10 tcl 80 ~ n .  :v.c 2 ;a to 44.76 kPa 
H3A-2SL I .5 lo 15 ps16 2 43 ID 103 kPa I 

1 H3A-3SL 5 13 i O  ps~d 3: 4 l a  182 kPa 
HSA.:SI j iO:o?0fl a~d 6s 9 li ljl'l I P a  

Brass body. Nitrite Diaphragm 

Suggested Specification: 
1'1.c.s;ai.c. s\\it,.lies .~11;111 1112 (LL'CS.4) !CENELEC, l is ict l  and 
~ l i ; t ] ~ h ~ ~ ; ~ r n i  1111~-1.;ite,l \vitli t \ ' i~ , jn  ) ~ S i r ~ ~ i ! ~ ~  i I i ; i ~ ~ l i i ~ : i ~ n ~  a11tl swl:. 
EmIy . 1 1  I I 1 I I I S  i c e l )  (a lu rn jn lw:~  \\.i(h I!ye 31G 
.s:;~itil~~;i ,sIwl :I,~IN. S \ ~ i t c l i  sli;~ll \ v i~ l i s i ; in~ l  \ r i t l ~ ~ ~ ~ ; c  ( l a m a p  1500 
])<I : I ~ I I I ~ ~ ( I  1 0  c i ~ I ~ ( ~ i ~ l ~ ~ ~ o c e s s  1m1.1. S\\ . i~ch SIILII; esli i l~i: Z~IYI . s e t ] ~ ~ i n t  
,hif'~ ,I~IC~ 1 0  \.<I] i:11ic311 ill \~1>14iiqy ~IWSLII~P. E l e c ~ ~ , i ~ , ; i i  CCII I I I~C~~OIE 

5h;ill Ilr t in r r~ . !~ ; i l  ccl.c\v t!.pc ic~tmi~:al I-tlr~c.li.il (1s' iratls). Contact.-; 
s11;tIl (SIYITI t I I IJDT)  1.ilrc.11 .;.I 12.-1,'?.>0 \;AC H~ILIS$IIC ~11;~Il 
l~i! ~ b ~ v : l , t l ~ ~ ~ ~ ; ~ ~ . ~ ~ ~ ~ j  ;tn~I e x ~ ) l ~ ~ s i t ~ ~ i - ~ ~ ~ ~ ~ ~ ~ ~ f ,  (,'Ixbs I ,  CI~~~NIIS C ,  C & D, 
CI;,G- 1 1 ,  ( ; I . ~ ~ ~ ~ ~ ~ G  L. I.\, L i;, (('[.II~+C EEVI ~ I L *  7.ri I T  ;IIIIII 7500. 

Range. Metric - Model Number Range. English 
i 

8 

- 
2 J8 lo 44.78 kPa 
? 1 4  to 103 kPa 
31.3 to 482 kPa 
68 9 tc 1379 kPa 

Range. Metric 
2 .3  to 4 7 8  4P2 
2 4: l o  103 kPa 
34 410 482 kPa 

ES 9 to 1379 kPa 

- 83842- i O  :.ai6O in v1.c. 

.5 1015 psi6 
5 ioTO psld 

H3B-4SL 10 to 200 osld 
316 Stainless Sleel body. Witon Diaphragm 

Model Number Range, English 
H3S-ISL 10 to180 ~n. w c. 
H3S-2SL 5 to15 psid 

5 lo 70 psid 
1 H3S-4SL I 10 'o 200 psld 



SECTION 5 

LEVEL SWITCHES 

SIDE MOUNT 

BRASS BODY, I" NPT CONNECTION, POLY FLOAT, 5A SPDT ELEMENT 

W. E. ANDERSON # L6EPB-B-S-3-0 

W TOP MOUNT 

A) 3 STAGE, BUNA FLOAT, SS SHAFT, NEMA 4 HOUSING 
SIGMA CONTROLS # l5O3B 

6) 1 STAGE, BUNA FLOAT, SS SHAFT, NEMA 4 HOUSING 
SIGMA CONTROLS # 1501 B 



hw 
. . .ae' Easy F ~ o r ~ c T .  in-wall or external installation, Liquid u p  10 level 2000 PSIG. Switch 

@@-Qcf 

MODEL L6 WlTH POLYPROPYLENE FLOAT 

MODEL L6 WlTH STAINLESS STEEL FLOAT 

STOCKED MODELS 

Body 
Briss 
Brass 
Brass 
Br?ss 
3risr 
Stii:!ess Steel 
Starnless Steel 
Sta~nless Steel 
S:ainless Steel 
Stalnress Steel 

Installation 
Side Wail Mount rng  
Side Wall Mounring 
Side Wzll Mounting 
With External Float Chamber 
With External Float ChimS~i 
Side Wall Mounting 
Side Wall Mounting 
Side Wall M o u n t ~ n g  
With External Float Chamber 
With Exlernal Float Chamber 

Explosion-Proof; U.L. and C.S.A. Listed - 
Class I ,  Groups A?, 6, C, D 
Class  II, Groups E, F, G. 
CENELEC: EExd IIC T6 (T amb = 75'C) 
(:Group A, slainless sled body only). 

PHYSICAL DATA 
Temperature limits: 220:F 1105°C) m a .  
Operating Pressure: (Polypropylene f!oat) to 2G00 PSIG (l40ryicm j 
(3043s float) to 350 PSIG 125kg/cm2). 
Electrical Rating: U.L.: 5k @ 125/250 VAC. C.S.A. and  CENELEC: 
5A @ 125/250 VAC, 5A resistive, 3A induc:ive @ 30 VDC. Opt~onal rai- 
ings: MV option. (gold contacts for dry circuits) 0. lA O 125 VAC. MT 
option (temperatures to 400°F, 205"C), 5A Q 125/250 VAC. Not UL or 
CSA lisied 
Wiring Connections: 18" (460mm) leads. 18 gauge. 
Minimum Specific Gravity: (Polypropylene float) 0.9 S .G.  (round S S  
float) 0.7 S.G. (cylmdrical SS  float) 0.5 S.G. 
Wetted Materials: Style 3-S-3-0 .  Brass, 301 SS, Polypropylene, Ce- 
ramic. Style 5-S-3-A, Style 8-S-3C; Brass, 301SS, 304SS, Ceramic. 
Style S-S-3-0 303SS, 301SS. Polypropylene, Ceramic. Siyle S-S-3-A, 
S-S-3-C; 303SS, 301SS. 304SS. Ceramic. 
Switch Body: Brass :in NPTtM) condlrli conn For S.S. sv~itch housing 
change model number tc LGEPS. 
Piping Connection: 1 "  NPTIM). 
Installation: Horizontal wlindex arrow pcin:ing down. 
Weight: Apprcx. 1 lb. (.5kgi; approx. 1% Ib. (.8kgj w/externai chamber. 

Float Materral 
Solid Polypropylene 
Sta~nless Steel, Cyl~ndrlcal 
Stainless Steel. Spher~cal 
Solrd Polypropylene 
Stainless St~el, Spherd 
Sol~d Polypropylene 
Stainless Steel Cyl~ndrical 
Sta~nless Steel. Sphzrlial 
Solid Polypropylene 
Stainless Steel Spher~cal 

Max. Pressure 
psig(kp1cmz) 

1000 (70) 
200 (14) 
350 (25) 
250 (1 8) 
250 (1 8) 
2000 (140) 
200 (1 4 )  
350 (25) 
2000 (140) 
350 (25) 

Options for L6 Switches Above 
CSWCENELEC c e - . . x  S,J,IC? :. .- .rct~on t c r  Add sufix .CN CENELEC moae~s .... 
sralnless swel Iloals cn?, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .add S35.W 
DPDT Contacts - C-arge ~ e w - : -  r-aracler In mode! numoer 10 C Example 
L6EPB.S.&2-0 . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  add S20.W 
MT Option - For . - s r  !am:?s-. L t:zIzal~ons lo 2 Q C '  i;OS-C . Ava11a3le on a., 
mwels with SI s:e5 '?a:: 13 'i - - -  r: - -  LSO VAC bdd s u f i k  -1.IT. . . . . . . . . . . . . . .  add S20.W 
MVOpton - Gc:c z . 2 : ~ ; ;  conlni:: I ' A  O iES'JACj Add su:ix .:.1V . . .  .add 55.00 

The compaci Fivrrci lIr?iel LG Level Switch is deai.gned and built 
for years of tlwul~le-free service in a xx l e  variety of process liquid 
level applic:ttions. Xachined from brass G I ,  ztainless steel bar stock, 
the body is  leak proof, e!iminating the possibility of the prucess 
media entering rhe switch housing. The float lever pivoted nithin 
the body moves when rhe process liquid displ;ices the solid 
~ I y p r o p y l e n e  or  stainless steel float. A mapnet on  the opposite 

d of the float level. conrrols a second ma-wet on the switch actu- 
%ing lever !outed in the wi tch  housing. Maintenance is easy since 

the electrical ;isseml~lg can be removed for inspection or  replace- 
ment without removing the entire switch. The  stainless steel float 
lever arm and the polypropylene or  stainless steel float are com- 
patible wit11 most process fluids. 

Min. 
Sp. Gr. 
0.9 
0.5 
0.7 
0.9 
0.7 
0.9 
0.5 
0.7 
0.9 
0.7 

Price 

$101.00 
116.50 
116.00 
122.00 
125.00 
142.00 
128.00 
148.00 
186.50 
205.00 

The Flotect Model LG is sensitive to level change:: of less than '4" 
( l2mnl)  and is  UL.1C.S.A. Listed f o ~  explosion-proof service - 
Class I, Groups A t .  13, C & D and Class 11. Groups E, F & G. CSA. 
and CENELEC models furnished x i t h  optiond junction box. 
( i G r u u p  A, sllainless steel bmly on!?). 

Suggested Specification: 
Automatic explosion-proof level switche> shall be opera ted  by a 
(solid polypropyle~~e) (stainless steel) float actuating (one) (two) sin- 
gle pole, double throw switch(es) rated at 5 amps, 1251250 VAC. 
Motion of the float shall actuate switch by action of a magnet which 
controls the switch inside the one-piece snitch body. Switches shall 
be W.E. Anderson Model No. LG-. 

145 Dwyer lnslrurnenls. Inc. P O  Box 373iMichgan Cily, Indiana 46361lPhone 219 879.80001Fax 219 872-9057 U K.  Phone (01494).461707 Auslral~a Phone (02) 9756-5355 



Sigma Controls, Inc. 
PROCESS CONTROLS AND INSTRUMENTATION 

SERIES 1500 MULTI FLOAT SWITCH 

FEATURES 
31 6SS Central Shaft Adjustable Connection Location 

31 6SS or  Buna Floats Weather Proof Terminal Head 

Positive Float Stops 1, 2, 3, or 4 Float System 

1.5" or 2" NPT Process Connection 1 AMP @ 250 VDC Switching Element 

DESCRIPTION 

Sigma Series 1500 Float Level Switches are 
specifically designed to meet the harsh conditions 
found in industrial, municipal, environmental and 
machine level control applications. 

Available with up to four (4) level stages, the 
Series 1500 utilizes hermetically sealed reed 
switches actuated by a magnetic embedded in the 
float. Floats are restricted in their movement by 
positive float stops. 

A non-metallic weatherproof head contains a 
screw terminal barrier strip for field connections. 

Floats are provided as standard in 316SS or 
Buna N, however, many other non-metallic 
materials are available as special order. 

1-112" or 2" NPT process connections facilitate 
ease of installation in tanks, drums or sight 
glass. 

Multiple stage independent switches permit 
both pump control and alarm functions to be 
carried out by a single switch assembly, easily 
installed through a tank top mounted fitting. 

VISIT OUR WEBSITE SIGMACONTROLS.COM 1 2 7 - 1 m p l  

51 4 West Walnut Street Perkasie, PA 18944 (2 15) 257-34 12 FAX: (21 5) 257-34 16 



I SERIES 1500 MULTl FLOAT SWITCH I 

SPECIFICATIONS 

Switching Element: 
Hermatically Sealed Reed Switch 

Rated @ 1A @ 250VDC 

Construction: 
3i6SS Shaft, Brass Unions, (SS Optional) 
C.S. Process Connection, Ryton Terminal 

Weatherproof Head 

Float Construction: 
31 6SS, Buna 'N' 

Electrical Connections: 
Screw Terminal Banier Strip in Ryton Head, 

112" Conduit Connection 

Pressure Rating: 
150 PSI Max. 

Temperature Rating: 
150" F 

ORDERING INFORMATION 

LI Model No. of Floats Float Mat'l 

-- 
-" 15016 ,' <.-/ 1 BUNA 'N' 

1502B 2 BUNA 'N' 

3 BUNA IN' 

15048 4 BUNA 'N' 

APPLICATIONS 

Tank Level Alarms 

Pump Control 

Cooling Tower Basins 

Effluent & Holding Tanks 

Condensate Tanks 

Sump Alarm and Control 

Drum Level Alarm 

DIMENSIONS 

1 Sigma ControIs, I n c  '' 
PROCESS CONTROLS AND INSTRUMENTAllOHr,  

514 WEST WALNUT STREET. PERKASIE. PA 18944 
PH: 215-257-341 2 FAX:  215-257-341 6 

VISIT OUR WEBSITE SIGMACONTROLS.COM 



SECTION 6 

PRESSURE GAUGE 

4 1/2" DIAL, l/s LM, BASS T & S, SAFETY FRONT 

NOSHOK # 45-660-XXX - (RANGES TO BE DEFINED) 



4'12 INCH PROCESS GAUGES 
S E R I E S  

4% INCH 
PHENOLIC CASE 

COPPER ALLOY INTERNALS 
0 RY 

X' NPT 
BOTTOM CONNECTION 

4% INCH 
PHENOLIC CASE 

COPPER ALLOY INTERNALS 
GLYCERINE FILLED 

KN PT , 
B O l l O M  CONNECTION A'' 

../ 

Consult laclory for ava~lab~lty of specific models. ranges and opllons 



4lh INCH PROCESS GAUGES 
S E R I E S  

(TNERAL INFORMATION 
.ioshok 4% lnch 600 (Brass) and 700 (316SS) Series 
Process Gauges are specifically designed for demanding 
applications in the chemical and petroleum processing 
industries, as well as many industrial applications. 

The turret style cases are constructed of a rugged, corro- 
sion resistanr phenolic material. The solid front, safety case 
design with a blow-out back isolates the gauge face from 
the pressure measuring system and assures operator pro- 
tection if ever needed. The standard lenses are a shatter 
resistant acrylic and safety glass lenses are available. 

The heavy-wall bourdon tubes and connections are made 
of copper alloy and brass (600 series) or all 316 stainless 
steel (700 series). "C" tubes are used on pressure ranges 
through 600 PSI and coiled safety tubes are used on pres- 
sure ranges above 600 PSI. These bourdon tubes are then 

OPERATING SPECIFICATIONS 
1. Working Pressure Limitations 

a. Dynamic Pressure 
The working pressure should be limited to 60% of the 
dial range. 

b. Static Pressure 
The working pressure, where no sharp fluctuations 

W occur, should be limited to 90% of the dial range. 

matched with precision movements of similar materials; 
brass movements in the 600 Series and stainless steel 
movements in the 700 Series. The pointers are balanced 
and micro-adjustable. 

Liquid filled models are also available to further enhance 
gauge life and incorporate a unique breathing diaphragm 
that limits the effect of calibration changes due to ambient 
pressure and temperature changes. 

Applications for Noshok 4% lnch 600 and 700 Series 
Process Gauges include service in chemical, petroleum 
and petrochemical refineries and pumping stations, food 
processing plants, power generating stations, water treat- 
ment plants and pulp and paper plants. They are widely 
used throughout industry where accuracy, readability, 
safety and reliability are important. 

2. Ambient Temperature 
a. 640 and 740 (dry) 

-40" to 160°F (-40°C to 71 "C) 
b. 660 and 760 (liquid filled) 

0°F to 140°F (-1 8°C to 60°C) 
Lower operating temperatures are available to -40°F 
(-40°C) by using a special glycerine mixture or low tem- i: 
perature silicone. Please contact us for assistance in 
selecting the best fill liquid for your application. 

ORDERING INFORMATION 45.740 100 PSI %" NPT 31 6SS Orifice --- 
1. Select size and model number.. ................ ..i 
2. Select pressure range .......................................... : 
3. Select NPT connection size (if more than one is offered) ................ .: 
4. Select any required accessory or option ................................................... i 

HEAVY WALL BOURDON TUBE 

BALANCED POINTER 

PRECISION MOVEMENT 

DIAL PRINTED WITH UV RESISTANT INK 
ONE PIECE STEM AND CONNECTION 

NOTE: All Noshok hermetically sealed pauges with ranpes of 400PSI and below, including 
all vacuum and comp~und ranges, are equlpped with a vent pin in the reliel disc. 

The vent pln should be removed after installation of the paupe to insure accurate 
indication. 



SECTION 7 

TEMPERATURE GAUGE 

DIRECT MOUNT, BIMETAL THERMOMETER, WITH THERMOWELL, 0-200" F 

NOSHOK # 30.300.060.0/200 F 

6" STEM, ?A" NPT 

W THERMOWELL, 4 %" U. DIM, .260" BORE, %" NPT 

NOSHOK # 75.060.304SS 



r n  300 SERIES - Instrument Type Bimetal Thermometers 

Thermowells are recommended for pressure, 
corrosive fluids and high velocity applications 

Longer stems are available on special order up to 120" 



mm THERMOWELLS 
Threaded Configuration 

GENERAL INFORMATION 

NOSHOK THERMOWELLS are recommended whenever the process being measured may be under pressure. They 
are also recommended as protection to the operator and/or observer. The correct thermowell will reduce the possibility 
of damage to the temperature instrument which may be caused by pressure, corrosion, or the flow of abrasive or 
viscous media. In addition, an instrument may be removed and replaced without shutting down and possibly draining 
the process. 

NOSHOK STANDARD THERMOWELLS are supplied with 112" NPSM instrument connection. The female thread will 
match the standard 112" NPT male thread without seizing or galling. Lagging, welded, flange type etc. wells are 
available upon request. 

For an instrument to indicate within its specified accuracy, the sensitive portion must be immersed into the media. 
This immersion length varies and is specified by the instrument manufacturer. These factors must be considered 
when specifying the "U" dimension on any thermowell. 

75 040 304SS 
ORDERING INFORMATION 
1. Select model no. T T T  
2. Select bore depth 1 
3. Select material ! 

DIMENSIONS 

.260 inch (6.35mm) 314 " N PT 314 inch (1 9.05mm) 

STANDARD LENGl 

U - Shank Length Under Threads 
P - Process Connection NPT 
S - Bore Depth = Instrument 

Element Length Including Threads 
B - Shank Base Diameter 

Other malerials are available uDon requesl 

Remote 
thermometers 
are available 
upon request 



SECTION 8 

FLOW SWITCH 

AIR ACTUATED, VANE STYLE, 8" LINE, BRASS BODY, NEMA 4 HOUSING 

W. E. ANDERSON # V4-2-U 



s~ies FWECT, Vane Operated Flow Switch 
Field a~ljuslahle - I%lo 20 inch pipe. Leak proof body. 

@ @. @ 

C E - G  

Dependable protection against flow 
variation or stopping in pipelines for 
fluids, gases and flowing solids. 

Supplied with custom or universal 
multilayer vanes for field installation 
in pipes from 1%". Designed to meet 
NEMA-4 watertight construction. 

Compact and reliable, the Flotecta V4 
Flow switch operates automatically to pro- 
tect equipment and pipeline systems 
against damage from reduction or loss of 
flow. Installed in thousands of pipelines and 
processing plants around the world, this 
unique magnetically actuated switching de- 
sign gives superior performance. Universal 
multi-layer vane accommodates pipe sizes 
from 1%' up. Custom vanes are  available 
with factory calibration. There a re  no bel- 
lows, springs, o r  seals to fail. Instead, the  
freeswinging vane attracts a magnet with- 
in the solid metal switch body above, actu- 
ating a snap switch by means of a simple 
lever arm. 
Features include: Simplicity of design 
and a leak-proof switch body, machined 
from bar stock for pressures to 2000 PSIG, 
(140kg/cm2), it eliminates the possibility of 
process fluid entering the switch compart- 
ment. The threaded conduit enclosure 
cover permits easy inspection or replace- 
ment of electrical assembly without shut- 
ting down the  process, or removing 
electrical conduit. Power must be discon- 
nected. The unit fits directly into pipeline 
with tee, thredolet or flange for easy instal- 
lation. Pendulum-like vane action responds 
accurately to fluid flow rate.  The custom 

THREADED W V E R  IS 
EASILY REMOVED FOR REQUIRED FLOW HOLDS 

ACCESS TO SWITCH S W K H  OPEN WHEN FLOW 
SLOWS. VANE DROPS - -  - - 

314' NPT FOR CONDUIT -, i l  .a 4 A C T U A ~ O N  SWITCH. 

1%' THR 

CLT 1 '%. 
HOLE IN 

ALUMINUM ENCLOSURE 
FOR ELECFiICAL 
CONNECTIONS 

SWITCH BODY MACHINED 
FROM BAR OF BRASS OR 

Thredolet Installation. May also be installed using tee, 
flange or coupling. 

Explosion-Proof: U.L. and C.S.A. listeo - 
Class I, Groups C, D; 
Class I!, Groups E, F, G. 
CENELEC: EExd 118 T6. (T amb. = 75°C) 
SAA: Exd IIB T6. (T amb. = 75°C) IP66 CII, 
Zone I; also FM approved. 

vane or multi-layer vane is sensitive to low velocity flows, yet it is 
rugged enough to withstand high flow surges. If desired, a delay 
timer can be wired into the installation. All units a re  explosjon- 
proof and listed with U.L. and C.S.A. for Class I, Groups C and D. 
Class 11, Groups E ,  F, and G or are flameproof to CENELEC/SA4 
EExd IIB T6 ('I amb - $PC);  also FM approved. 

APPLICATIONS 
Protects motors, pumps and other equipment against lov flow and 
no flow. Controls sequential operation of pumps, etc. .Automatical- 
ly starts auxiliary pumps and engines or actuates alarm and signal 
systems. Stops water cooled engines, machines and processes 
when coolant flow is interrupted. Shuts doam burner when air flow 
through heating coil fails. Controls dampers  according to fio\r. 
Stops machmes if cooling oil flow ceases. 

PHYSICAL DATA 
Temperature Limits: Standard 275°F (1 35°C) High temperaiure 
option (not U.L C.S.A or CENELEC/SAA.), 400°F (205°C; max. 
Operating Pressure: Brass 1000 PSlG (70kghn9. 31 6SS 2000 
PSIG (140kg/cm2). Ratings to 5000 PSIG (350kg/crn2) available only 
SPDT. Only S S  body. 
Electrical Rating: UL AND CENELECEAA 1 OA @ 125/250 VAC C.S. 
A,; 5A 8 125/250 VAC, 5A resistive, 3A inductive @ 30 VDC. Optional 
ratings (not U.L, C.S.A or CENELECISM); M V  option: Gold Contacts 
lor dry circuits. Rated 1 smp @ 125 VAC, 1 amp resistive, 2 amp in- 
duct~ve @ 30 VDG. MT option: 400°F (205°C) 5 amp @ 123250 VAC. 
Wiring: U.L./C.S.A. unit; 16 gauge copper wire. 6' (1 52mm) long, n e -  
chan~cally and solder bonded to switch. CENELEC/SAA uni:: Termmal 
board. 
Switch body One piece millec and bored Brass or 31 6SS. Other ma- 
terials on request. 
Vane: 316SS 1%' (40rnm) wide. Std. trim includes 430%. Other 
materials on request. 
Piping Connection: 1 T NPT sld for mounting in 1 X" thredolet. For 
other mounting see  next page. Thredolet fittings available. 
Installation: with~n 5" of vertical for proper operation. Units lor 
horizontal instailation (vertcal pipes) on request. 
Weight: 4 Ib. 5 oz. (1.96kg). 
Options: All 316SS weted parts. Nickel alloy magnet keeper DPDT 
circuits. Canridge heater to melt paraffin, etc. Time delay relay 

Suggested S p e c i f i c a t i o n :  
Automatic explosion-proof flow switches shall be vane ope~ated to 
actuate one or two single pole double throw snap switches. EvIo~ion 
of  the vane shall actuate switch by action of a magnet linked to I 
switch inside the single piece sealed switch body. Switches shall. 
W.E. Anderson Model No. V 4 -. 

11 1 Dwyer lnslruments. lnc. P.0. Box 373lMichigan City, Indiana 46361lPhone 219 879-8000iFax 219 872-9057 - U.K. Phone (01494)-461707 .Australia Phone (02) 9756-5355 



Fittings for use with Series V4 FlotecP 
Flow Switches 

W s u f f a e s t ~ m o d e l ~  
43 DPoT c~ntactS .............................. A SL0.W 
-MT High l ~ t u e  ccnaukx ( W F ,  204°C) 

AvaihtJecdymalstai lesssleel~.  
N o t U L C A c r E N B K : I s t e d  addSL0.00 ................ 

-TRTmdaiayrebyh ~SPI)TCCT%X!WS, 
adju3aM fran 0.1 t o  0.31 mnules. 

.............. Not UL CA cr CD\ID_K: Med add 5247.00 

FIVE LAYER VANE 
DESIGNED H)R 1-1R 
30.1 TO 8 203.21 

~ I P E ~ .  USABLE IN 
LARGER SIZES. 

Values shown In both charts are nominal. If normal flows exceed actuation 
rates by less than lo%, wstom vanes are recommended. Figures are 
based on standard vertical installation in a 1%" thedolet in a horizontal run 
of pipe. 

C N  CWELEC f34.W h u a w  tales am based on cdd watw at a ?cenfc gawt~ of 1.0. F a  nuds 01 ddferent xmfc g r a m  W m  rates may be 

-NI Nicks' abj  m a g n t  ....................... add f l2.W "PDXYMted by dmhgme rate - Uw square me speak grm' 

12-13 

123.1 

lL3.4, 
65 

- 

For custom vane models, please supply factory with following information: pipe ~ize,  flow 
direction (horizontal, up, down), mounting, pressure, temperature, f l c  p v i Q ,  flow 
rates (maximum normal., ackration/deacbtion*), etc. 
'When both Mlurr up supphed, nole w!i& u mhd. 

APPLICATION DRAWINGS FOR FLOTECF 

11-7 
25-1.6 

AUTOMATIC FLOW SWITCHES 

Dvqer Instruments. Inc. P.O. Box 373Nichigan City, lnd~ana 46361Phone 219 879-8000IFa.x 219 872-9057 U.K. Phone (01494)461707. Australia Phone (02) 9756-5355 11 2 
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BLOCK WIRING DIAGRAM 

0-9. No.: 01-81- 1 Dale: 6-16-01 Rn:  -C 7-24-01 
WrsC.) 

snrrl 1 sf 5 Scol.: N.T.S. 



FROM 
B V K q W r E  

SPEED FROM 
m 2  

L- - -- 1 I 

PRESS. 14  I I 

FROM 
M K q U N E  

V O T  0 6  

OUTPUT 

L M D  
ISOUTCRS . 

m 2 PUMP PZ 
I I 

ANLCOU 161 

98 

HI. PRESS. 
RWI 

HI. PRESS. 
Rv2 

HI PRESS. 
RW SPARE 

LOW FLOW 
RWI 

LOW FbCII 
SUMP 

HI. LEVEL 

HCL TUIK 
HI. LEVEL 

HCL TUIU 
LEAK 

LNllWtUlOR 
430 

431 

SPARE 

4 4  

1 6 G  
u 5  

I '36 -, 
17CR 

437 

HI. PRESS. 
STRIPPER I 

HI. PRESS. 
STRIPPER 2 

HI  L M L  
STRIPPER I 

HI. LCYEL 
STRIPPER 2 

HI PRESS. 
PUUP P1  

HI. PRCSS. 
PUMP P I  

LOW FLOW 
STRIPPERS 

I 9 l""ai 
HIGH LEVEL M.S. 

SPARE I 4 2  

SPARE 

SPARE 

SPARE -- l t--  '6 453 

SPARL 
'8 4 5 4  

- - l t - -  





'I' 

0 1  RUN 

RW2 RUN 

RW SPARE 
KWH 

X'FER 1 
RUN 

X'FER 2 
RUN 

X'FER 3 
RUN 

X'FER A 
RUN 

X'FER 5 
RUN 

SPARE 

PSH 101 
HI. PRESS. 

RWl 

PSH 102 
HI. PRESS. 

RW2 

L W H  201 
HI. L M L  

SUMP 

L W H  XI1  
CONTNNUEIIT 

SUMP LEAK 

LSHH 302 
HI. L M L  
HCL TANK 

LSH 3 0 3  
P3 ON 

FROU 
BACKPWE 
I 

SLOT 01 
D/l I 

LSWD4 
P3 OFT 

PDH405 
HI. PRESS. 

STRIPPER 2 

P W 4 0 2  
H I  PRESS. 

STRIPPER 1 

LSHH403 
HI. L M L  

STRIPPFR 2 

LSHH401 
HI. L M L  

STRIPPER 1 

PSH 406 
HI. PRESS. 

P2 

E L  401 
LOW ROW 
EFFLUEM 

LSHHSO3 
HI. L M L  

NS 

LSH502 
PUMP ON 

US 

LSL501 
PUMP OFF 

NS 

PSHd03 
HI. PRESS. 

P 1 
PDSH6OZ 

HI PRESS. 
FlLrER 

SPARE 

SPARE 

E l  FAULT 

1 1 OVAC - 
FROM 

T 
SLOT 0 2  

D/l 2 

0 16 

NOTC- 
SYSTEM WILL SHUT O O W  IF THE FOLLOWING NARU 
CONDITIONS OCCUR:- 

~. .. 
UF-81 
UF-PI. 
UF-P2. 
VW-P4 

514 w. Wolnul StrceL Pcnm'r. Po. 189U 

(215) 257-312 Far. (115) 257-3416 

I REMEDIAT ION CONTROL PANEL 

DIGITAL INPUT DETAIL 

Clicnl: ChMZRW4 C-T L M E S  

Dip. No.:Ol-el-4 Dole: 6-16-01 Rrr: -g 7-24-01 
(UISC.) '- 







1 SigmaControIsJnc 
PROCESS CONTROLS AND INSTRUMENTATION e " ,  

1 CUSTOMER: I CAMERON GREAT LAKES ( PROJECT NAME: ACTIVE IND. UNIFORM SITE 
/ TYPE PANEL: / REMEDIATION CONTROLS 1 DRAWING NO.: 1 01-81 I 

BILL OF MATERIALS 
DESCRIPTION I MANUFACTURER CATALOG NO. 1 QTY. 

I 

BOMCGLAIUSITE.DOC 

51 4 West Walnut Street Perkasie, PA 18944 (21 5) 257-341 2 FAX: (21 5) 257-341 6 



d l - A  

133 0 0 - W  
AUTODIALER - PROCESS INSTRUMENTATION AND CONTROLS 

Site No. 1-52-125 
Active Industrial Unifonn Site 

Lindenhurst, New York 
NYSDEC Contract No. DO041 34 



Phonetics, lnc. 



FK LQW ENG-PHILQ PG 

APP LICATIONS 

Fnr mcmitol-lng of rcmote or unattended locations, Sensaphonc"Exprcss is ideal. Typical app1icalmn.r: ['or 
EI;;~prc.r.r include. 

Boilcrb 
Chemical Plants L9: Rcfinzries 
C:omputcr Rooms & Peripl~cmls 
Elcctric Power Substations 
Frozen I:ood Storsgc 
Greetmhouscs 
Hakhcries, Fish & Poultry 
HVAC" Sy?tcni?, k Fquip~r~enr 

I'qxl~nc> & Cornp~.ewx Stanon5 
Rcmolt Pump Stat~ons 
Security 
Switchgcar SL Teleplmnc Huts 

Water & Wxte Treatment Plants 

SPEC1 FICATIONS 

Monitoring Cxpaciry: 4 dry conlac1 inputs (configured Nonnally Opcn or Normally 

-. - -- Closed) --- - . 

....... . . . . . . .  ..... I'owcr failurc 

...... . . . . . . . .  -. . . - . - - . . . .  V - h ; "  ,. to 1 7 5 O  F or -50' to 8Ob C - -. 
Speech ~ c c l i n ; ; ? o ~ ~ :  . .  ....... - .  ADPCM -- 24 kb/s 
h4cssage . .  Length: 

. . . . .  -.- 8 seconds for alamms 1.1 0.5 seconds for lD 
" 

-- . . . 

Mcssagc Typcs: . .- - 4 alamm rncssagrs / 1 ~ ~ r n e s s a ~ c  . -. - -. .... 

~ e l c $ o r ~ ~ -  .. Numbcrs: . . .  .- S phone!!>umbcrst tip LO 3 2  digits , - - .- 

Dialing .-, - Fommat: 
. , . -. .... T o ~ ~ c h - T o n t ~ ~  or pul sc - 

Phone C:ot~ne.ctoy .. R J ~ %  - - ... . . . . .  - .- - 
O u p t  .... Typc; 

-. . -- ... , . ...... . . . . . .  SPDT F u n  C SA 125 V A C  - 

Electrical: 
Powcr Rcquirernerm: . . . . . .  120 VAC 10 Watts Mas .. - . . .  

... 

ln(cma1 Bxte-y Elgckup: .- . . . .  12 hcjur Gel ... ~ % w i t l m  built-in charger -' ,- 

Weight: . 9 Ibb .  . 4 oz:- - .- -. .. 
Enclosure: -- -. .... ..... NEMA 4 ... . - .- . . - - 
Cons(r~lcrion: High-imp;~cl.. fiberglass with hinged. lnrched clcar cnvcr 

. . . . . . . .  .. .- . .... - ...... .- . . . . . . .  - - - 

Phonetics, Inc. 



SEF' 18 20B1 10: 37 FK LRbJ EIdG-F'HILR PA 215 369 5380 TO 1631?52300:3 

R L m I  

MnrlM2 

a -Mf <- 
ALnRM4 

T f M P L O W  

TEMPHIGH 

POWERnLRRM 

BRTl€RY OK 

. , 

-LED IndicslOrO 
lor alum ~ u :  

I C ,.- - 
1 Sensap hone K;C~WS.S C t U  

It0 C HC .-- 
W l l  phone jsck 

- Speaker 

- unn Shutdown 
Sw!lch 

.' 

access to 
p rOgTml2 - 
m ing, 
status 
in& rmz ation 
and wii-ilzg 
ter~~zifz l,! is. 

F E A T U R E S  

D~gitally rccord~ user's v o m  for ID i-ricssagc and al;lrm Call progress detects busy signal or no answer 
--rcssagcs for 4 dry contact inputq. Can be recorded locdly or 

r n a r e l y  Outln~t relay for automatic 01. trmual switching 

Monitors 4 dty contac: inputs (configured h'.O./N.(:.), 
rcmpcmturc i d  AC power 

Housed in a dust-tight, high-~n-rpact. corrosion-rcsiii:\r~r 
fiburglass Nl'(.MA 4 enclosure 

Storcs up to 8 32-digit phone nuii~bess Can skarc a phonc linc with olher devices 

Front p n c l  LED'S indicntc input  alarm sratuq,  pow^ a la ln~  
srsrus, low battcry condition, i~nd  phone status 

12-l~our rc.chargcablc intcmal billtcry b i ~ k u p  with built-in 
chxgar  

Non-volatilc mcnmory for voice and programn-ring c t o r q c  

e Ability to call and listcn to on-site sounds 

P R O G R A M M A B I L I T Y  A L A R M  N O T I F I C A T I O N  

Express's voicc-guid.ance makes prngralntning easy. Poi-an-rctcrs 
such as tlic tcrnpcraturc limits, alarm ~wogni t ion  tin-rc, intcrcall 
ilzlny, rings until answcr. power-our ro alarm time,  password, 
message repetitions, phone numbe~s and v o k e  recording can bc 
easily programmed via thc lociil hcypnd. Alarm messages can 
c w n  bc changed remotely. li user-dcfincd 4-digit password 
prcvcnts access to the information. Programming is srored in 
rmrl-volatile mcrnory to prcvrnt lw> ofcla~a during power failurc 
or' to ragc .  

When an alarm condition occurs, Expr~ss  :~~itomaticall y dials 
up tn 8 32-digit phonl; numbers. Erp-e.~.r I-ccitcs tlic uscr- 
rccorded ID message follnwcd by thc rccordcd alam-r rnessagr 
E.xpr-ess monitors call progrcss to dctcct busy sigrials or no 
answcl-s. Tl-rcsc fcaturcs cnsure that the right pcoplc gct t l ~ s  
aliimi messiigr w;ll?out wastzd timc. 

A l u m  dial-o~rr srops when E.xpr.e.r.v is acknowlcdgcd A I ' I I  r11s 
can bc acknowlcdgcd by e i the r  pressing ' louc l~- 'Toncs~"~  cm 
your phone or by calling your Esprcss unit back. 

Evsrl when thcrc is no alarm sitlrntiotl, you can kccp trdcli 01' 

your nionitord condiiiorls. You can call E.xp~.c..rs from any 
Iclcphont: to ohrain n comprchcnsivc status report on all 

2. fmC/nb/e $92 012 it0 p i n c ,  24 h o,&&m f l  hy. conditions n~onitored by 'Iir systcnl. E l p r w  ; I I W  . . has a built-in miC~.ophonc so you can lis(cn i n  ro 
munds at tlic sitc. You Ciin also review and 
charigc ulamm rncss:lgzs. 
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S P E E C H  T E C H N O L O G Y  

Smsaphone9Eqress' 

With E.rpr.e!.~s, I~honetics i n t r ~ d i r c t ~  digital 

speech recording to its I'amily of indushja!/ 
environnicntal monilors. This uniquc fcnIuro 
of ES/)I.ESS allows you to record your own 
voice for thc did-out alarm mcssagcs. This 
mcans thal whr r~  Express calls you during an 
alami. you will receive your pcrsonuli~eil 
voice message telling you cxactly w h a ~  ~ l w  

h w  
~1:;m condition is. Now. you can hear: "l'he 
cotnputcr room is tlooding! Water level has 
cxcccdcd onc inch." 

by Phoneti-, lnr. 

You can record a scparatr message fix cacli of 

rhe four Inputs and an ID mewage. You can 
rccord Ihc vorce message locally with 
Elprcss's built-in microphone, or rcmulcly by 

- is an advanced 
enviro~rncnt.al monitoring syslem coa?hined with 
digital spccch rccordi~lg technology for alarm 
messagc clarity. .Kxpre.r.r will warn you quickly and 
au~omar.icall y with your own voice message whcn 
any of thc monitored conditions change, fixpress is 
a comprehcnsjve alarm systcm that i s  easy to usc 
and effective to prevent disaster i n  your remote and 
~inattendrd facilities. 

tclcphonc. The voice rnessagcs 3rc atorccl in 
nun-\colalile memoly so tlicrc 1s n o  1035 of 
rnfornidlon i f  n power fa~lurc occur5 

O U T P U T  

l l i e  output is a SPDT 
Form C conrnct capable of 
switching up to 5 Amps. 
T h c  output can be 
;i~~tornaticall y controlled 
wl\erl an alatm occurs, 
or you can call Exprrss 
\villi a Touch-Tonc,. 
plionc and cliangc the 
output n~anually. 

M O N I T O R I N G  CAPACITY 

f<xlwe.c.s monilors up ro foul- dry contacts. Theht- 
call be configured :is t i t h e r  noni~ally opcn o r  

nornially closed. The slam disabling l ~ a l ~ t r r  
allows yoir 10 enable or disablc the dial-out for 
an input during kin alarm. E.~pi.ess also rnorrito1.s 
powcr M u r e  witli irs built-in powor our 
dctcction. Se.nsal>lionew E x p w ~ r  has a bui It-in 
tcn~pcraturt: sensor with a 30 ft, cable to monitor 
in cithcr deerers Falircnhcit or degrees C'elsius. 
Front ptmel LED'S indicatc to on-site personncl 
Iht sta1~1s of each input (ALARMIOK) for 
additional on-sitc warning. Ocher [.ED'? indicate 

the power alarm st:itus, bartery condition. and 
phone status. Express's builr-in nlicrophonc 
allo\vs you to call and listcn to noises at the 
remote siis. 

R E L I A B I L I T Y  

E r / ~ r r s s  is cquipprri witli a 17-liour Gcl Cell 
rcchargcable backup battcry to cnsurc con~inued 
monitoring through power fzili~rcs. 
Microcontroller operation is insured by rwo 
wafclidog cilcuits. Dry contilcl i r lp~ ts  arc 
nptically isolatcd. Non-irolatilc memory for 
voicc and programming storsgc also prevents 
loss. 

6rprc.w is houscd in a trig/\-impact, dust-tighl. 
NEMA 4 fibcrg1:~ss cnclosurc. Its latchcd, clcx 
covcr allows you to lock thc unit for security 
whilc still providing easy visiial acccss to the 
fiont pancl. 
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w 
This manual contains information concerning the instal- 

lation, operation and maintenance ofBadgerls Magnetoflow 
Electromagnetic flow meters. To ensure properperformance 
of the meters covered, the instructions given in this manual 
should be thoroughly understood. Retain the manual in a 
readily accessible location for future reference. 

DESCRIPTION 

Badger's electromagnetic meters are intended for use in 
fluid metering applications involving water, chemical solu- 
tions and food ingredients. The meters are available in a 
variety of sizes and configurations that cover awide range of 
flow rates and special applications. 

The basic components of an electromagnetic flow meter 
(see Figure 1-1) consists of a stainless steel tube internally 
lined with an isolating material. Two (2) electrodes are 
mounted flush with the liner walls. The entire meter is 
sealed and therefore cannot be serviced other than the 
occasional cleaning of the electrodes. This manual focuses 
on the installation of the meter, the wiring, and program- 
ming procedures. 

OPERATION 

?he operation of the magmeter is fairly simple. As fluid 
%s through the meter, the electrodes pick up a voltage 
directly proportional to the velocity of the fluid. This ismade 
possible by creating amagnetic field inside of the tube with 
two electromagnets that are placed on the outside of the 
tube. This voltage is then amplified, filtered from other 
internal and external electrical noise and converted into an 
analog and a digital signal that can be translated into engi- 
neering units of measure such as gallons, liters etc. 

Figure 1-1. 

UNPACKING AND INSPECTION 
To avoid damage in transit, Badger metersare shipped to 

the customer in a special shipping container. Upon receipt 
of the meter, perform the following unpacking and inspec- 
tion procedures. If damage to the shipping container is 
@Trident, be present when the meter is unpacked. 

:arefully open the shipping container following any in- 
%uctions that nay  be marked on the container. Remove all 

cushioningmaterial surrounding the meter and carefully lift 
meter from container. Retain the container and all packing 
material for possible use in reshipment or storage. 

B. Visually inspect the meter for any physical damage such 
as scratches, loose or broken parts, or any other sign of 
damage that may have occurred during shipment. 

NOTE: If damage is found, request an inspection by the 
carrier's agent within 48 hours of delivery. Then file a 
claim with thecarrier. A claim for equipment damaged in 
transit is the responsibility of the customer. 

STORAGE 
If themeter isnot t o  be installed right away, store i t  in it's 
original container in a dry, sheltered location. Storage 

INSTALLATION 

The procedures covering the installation of a standard 
electromagneticmeter are essentially the same regardless of 
the meter model being installed or the configuration in- 
volved. Before attempting the installation, read the instruc- 
tions given in the following paragraphs to become familiar 
with the requirement sand procedures involved. Any special 
instructions required for the installation and/or electrical 
connection ofaccessory equipment such as indicators,pulse 
transmitters, remote batch controllers, etc., will be pro- 
vided as a supplement to the manual. 

A. PRELIMINARY CONSIDERATIONS. Factors to consider 
before proceeding with installation: 

1. Avoid locating the meter in close quarters. The area in 
which the meter is to be installed should provide adequate 
space to permit cleaning and maintenance. 

2. Verify that the operating temperature range of the 
meter is compatible with the temperature range of the fluid 
or fluids to be metered. 

CAUTION: The meter must be operated within i ts  rated 
temperature range (see technical brief) t o  obtain opti- 
mum accuracy and prevent damage to the meter. 

3. Ensure that the flow range of the meter agrees with 
the flow rate or rates to be used in metering the fluid. Refer 
to the appropriate Technical Brieffor the applicable meter 
flow range specification. 

4. In metering applications involving abrasive materials, 
slurries, or liquids that may leave a residue or buildup of 
deposits on the electrodes, provisions should be made to 
inspect and clean the liner and electrodes periodically. 

-% Badger MeterJnc. 
This device complies wilh part 15 of the FCC Rules. Opel-ation is 
subject to Lhe following two conditions: ( I )  This device m a y  not 
cause harmful interference, and (2) this device must accept any 
interference received, including interfe~.ence that may cause 
undesired operation. 



INSTALLING THE METER 

Location: 

The following guidelinesshould beobserved when select- 
ing amounting location for the meter: 

*Avoid locations where the fluid is pulsating. 
*Avoid locations near equipment producing electrical inter- 
ference such as motors, transformers, radio transmitters or 
other equipment that causes electromagnetic or electro- 
static interference. 

Avoid locations where there is extreme vibration in the 
pipe. 

Avoid places where thereis direct sunlight, use asun shade 
otherwise. 

Avoid places where there is not enough room or access to 
provide maintenance or comfortably observe the LCD dis- 
play. 

Install the meter so that the detector is alwaysfilled with 
fluid. This may require special piping arrangements. 

Avoid places where the meter will be exposed to extreme 
humidity or corrosive environments. 

For corrosion safety, install any chemical injection down- 
stream from the meter. 

The three styles of electromagnetic meters: flanged, wa- 
fer and sanitary, are designed for in-line installation. How- 
ever each style and size will require a different set of 
dimensions and clearances. After unpacking the meter, care- 
fully measure all the dimensions to make sure to select an 
appropriate installation site. The most important dimension 
is the lay length of the meter. 

Nut 

Figure 2-1. 

NOTE: Even though the meter can be installed in any 
orientation, if the fluid contains solids that can deposit 
a t  the bottom or on the electrodes, it is strongly recom- 
mended to install the meter in a vertical position with the 
fluid moving upwards. When installingthe meterhorizon- 
tally make sure that the electrodes are oriented level 
horizontally. 

After reviewing the applicable dimension requirements, 
perform the following procedures: 

1. Install appropriate mating connectors in pipeline. 
Provide proper gap length for meter. On meterswith flanged 
ends, allow for gaskets at both inlet and outlet of meter. The 
wafer style meter does not require gaskets between flanges 
since the liner will provide, in most cases, enough of a seal 
for proper operation. If however, this is not the case, install 
gaskets that are chemically compatible with the fluid to be 
measured. On wafer style meters, the detector is ''sand- 
wiched" between two flanges. Special flange through studs 
are provided for the installation. (See figure 2.1) 

Note: For best operation and accuracy make sure to  
supply a t  least (3) diameters of straight pipe ahead of the 
meter and (2) diameters after, measured from the middle 
of the meter body. 

Note: Both the flanged and the wafer meter when l i e d  
with PTFE, are shipped from the factory with wooden 
ends in order to prevent the liner from losing it's shape. 
Do not remove these ends until yon are ready to position 
the meter between the mating flanges. 

2. For larger meter and line sizes, consideration may be 
givenlo placing a support under the meter to relieve any 
strain on the facility piping caused by meter weight. 

3. For flanged or sanitary stylemeters followthe standard 
d k  

meters, fust insert the two lower mounting bolts through the 
holes in one of the endflanges. Ifnecessary, install the flange 
gaskets and guide the lower bolts through the holes. Install 
the meter in between the flanges making sure that the flow 
arrow on the meter tag is in proper reIation to the direction 
of flow of the liquid. Finish instatling the rest of the bolts. 

4. Thread nuts on both ends of the 4 or more mounting 
studs but only finger-tight, making sure that the meter is 
centered with the 1ongitudinaIaxis of the pipe. Tighten the 
nuts with a wrench diagonally across in even increments 
Do not overtighten or the meter liner could be damaged 

Very important !!! 
5. Once the meter is securely installed make the ground- 

ingconnectionsusing thetwo 1/4" Faston terminals from the 
Primo housing or junction box (in remote Primo mounting) 
to onestud of each end flange. Use at least a 12 gauge (4mmz 
cross section) copper wire to ground the meter. Failure to 
properly gronnd the detector will result in erratic read- 
ings and inaccurate measurements 

Note: If your piping is non-metallic, the meter must have 
agrounding electrode. To c o n f m  this, observe the inside 
of the meter to see if there is a third electrode installed. 
If not, contact the factory. Do not install the meter 
without the grounding electrode or grounding rings 



Check the following to ensure the meter is properly in- 
-"lied and operational. 

w h e c k  all piping connections to the meter for proper 
mating and firm connection. 

B. Apply fluid pressure to the meter and check connections 
for possible leaks. Retighten connections as required. 

1. Using a small flat screwdriver or a suitable 3 mm Allen 
wrench remove the two bolts off the red amplifier cover. 
Remove the cover and place it on a flat surface. Inside the 
amplifier you will see a terminal strip similar to the one 
depicted in the picture below. 

Wiring between the sensor and the Primo amplifier comes 
completed from the factory. However, if because of tem- 
perature or location constraints, the unit you have received 
has a remote configuration, that is, the Primo unit is not 
meter mounted, but is connected via a cable to a junction 
box atop the meter, and you must use conduit in your instal- 
lation, then observe the following procedure. 

WIRING TO A REMOTE PRIMO AMPLIFIER 

1. Using aflat screwdriver, remove the four screws on the 
junction boxlid. Carefully remove the wires that lead to the 
Prirno amplifier from the terminal strip, making sure to 
remember or make note of each wire terminal. 

2. Remove the wirenut at  the bottom of the Primo housing 
and replace it with the appropriate conduit connector. 

3. Install the wire through the conduit, and the new 
conduit connector at  the junction box. Complete the con- 
Allit assembly and then rewire the cable into the terminal 

w p exactly as it was before step one. 

WIRING INPUTS AND OUTPUTS TO THE PRIMO 
AMPLIFIER 

Once the  wiring between the sensor and the amplifier is 
done proceed to wire the inputs and outputs to the Primo 
amplifier. 

W t e :  For  safety reasons leave AC power connections to  
the unit as the last step. Follow all the  safety precautions 
and local code to prevent electrical shock and/or damag- 
ing of the electronic components. 

At installation, be sure to comply with the  following 
requirements: 

Disconnect power to  the unit before attempting any 
connection o r  service t o  the unit. 

Do not bundle or route signal lines with power lines. 
Keep all lines as short as possible. 
Use twisted pair shielded wire for all output wiring. 
Observe all applicable local electrical codes. 

If you are going to use cable conduit, replace the cable- 
only port connectors with the appropriate conduit connec- 
tors. For the AC power connections use three wire sheathed 
cable. For signal output use 16 gauge shielded cable (cross- 
sectional area of 1.26mmz and overall diameter of 11 to 
13mm). 



How to connect the amplifier to the main AC power 
supply (Refer to label at the connection terminals) 

w 120 or 240 AC volts connection 

1 : L1 or hot lead (Black) 

@ *  

CAUTION: To prevent accidents, power connection should 
be made only after all other connections have been com- 
pleted. 

2 : Neutral (white) 

@ *  

The PRIM0 amplifier isa microprocessor based device. It 
is important that the power supply be as "clean" aspossible. 
Avoid usingpower lines that feed heavy loads such as pumps, 
motors, etc. Ifdedicated lines are not available, afiltering or 
isolation system might be required. 

3 : & Ground (green) 

It is recommended that the internal fuse protection be 
maintained. Use a2/10th amp slow blow fuse on 120VAC and 
a Moth amp slow blow fuse on 240 VAC supply. 

Typical US electrical code identifies the blackwire as the 
hot or high lead, the white wire as the low or neutral lead, 
and the green wire as the chassis or ground lead. 

- ,  
How to connect the amplifier to remote analog 
indicators 

Analog 

lut 

Voltage out 

1 

Ground 

How to connect the amplifier to remote digital indicatord 
totalizers that do not require external power supply 

Ground 
I 1 

l9 Pulse reverse flow(+) 
15 r-' Pulse forward !low(+) 1 
13 8 

This connection is intended for use with indicators that do 
not require an external power supply such as the ER series 
indicators from Badger Meter. For the ER-6, ER-8 or ER-9, 
connect terminal 13 of the Amplifier to terminal 2 of the ER 
series for forward totalization, terminal 15 to terminal 2 for 
reverse totalization and terminal 19 toground or terminal 1 
of the ER indicator. 
For connection to the PC 100 Controller, connect terminal 13 
of theamplifier to terminal 14 of the PC 100and terminal 19 
of the amplifier to terminal 12 of the PC 100. 

How to connect the amplifier to remote digital 
indicators/totalizers that require external power 
apply  

24V (+) 
I I I 

How to connect the amplifier to remote flow alarms 

Belay 1 is used to signal any error conditions in the ampli- 
fier. Connect this output to an alarm to alert the operator of 
anymalfunctioningof the meter. Note that for safetyreasons 
this relay is normally closed and it will open on signal. You 
will need to aqjust your alarm miring accordingly. 

Relay 2 can be used to turn on and audio/visual alarm when 
the flow rate exceeds orfallsunder aprogrammed percent of 
flow (refer to flowsignal 1 in theprogrammingprocedures). 
This isa normally open relay. 

Relay 3 can be used to turn on and audio/iisual alarmwhen 
the flow rate exceeds or fallsunder aprogrammedpercent of 
flow (refer to flow signal 2 in the programming procedures). 
This is a normally open relay. 

Carefully consider all the connections to be made leaving 
the power supply connection for last. After all the connec- 
tions are done, apply power to the amplifier and test opera- 
tion in a manner that is suitable for each particular 
application. Please exercise extreme caution !! 
Please contact our technical support department or your 
local Badger Representative should you need additional 
support. 



L 
The Primo amplifier comes preprogrammed from the 

factory and in most instances will not require any additional 
manipulation. However, if you will be using the flow signal 
outputs or need to recalibrate themeter to suit your particu- 
larneeds, it will benecessary to familiarize yourselfwith the 
programming procedures. 

Programming of the Primo amplifier is very simple. 
This section gives step by step instruction on how to program 
each of the functions of the amplifier and an explanation of 
the choices that are available for each one. 

First, using a small flat screwdriver or Allen wrench 
remove the red cover from the main amplifier housing. At the 
lower right comer of the unit you will see three square 
buttons. These buttons are used to perform all programming 
procedures. 

Note: 
The programming buttons have been placed Lnside the 
amplifier housing t o  prevent tampering or  accidental 
reprogramming of the unit. Afterprojyamming, be snre to  
replace the  red cover on the amplifier housing. 

The four line 16 digit LCD display of the Primo amplifier 
is used to guide you through each of the programming steps. 

3 main screen of the unit, when in operation, will display 
w e  flow rate, the forward and reverse flow totalizers and the 

software date and issue number or one of several error 
messages: 

To enter the programmingmode press the Enter or E key 
(bottom key) and you will see the main SUBMENU screen: 

> f ac t.ors/ ?.Q ta 1s 
outputs 
rwasuremm t 
back E=End 

As you will see, there are three main submenus: Factors/ 
totals, outputs and measurement. Each submenu gives ac- 
cess to the following appropriate functions: 

~ c t o r d t o t a l s :  
1) Amplifier factor 
2) Detector factor (Scale or calibration factor) 
3) Reset of both totalizers to zero 

Outputs: 
1) Analog outputs (voltage or current) 
2 1 L b ~ ~ ~ ~ i 1 3  nntnnt. - 

- - - - - 

3) Pulse width 
4) High-low flow relay signal 1 output 
5) High-low flow relay signal 2 output 

Measurement: 
1) Unit of measure 
2) Ma~imurn Flow rate 
3) Low Flow Cutoff 
4) Empty pipe detection 
6) Flow direction (Forward or reverse) 
6) Pipe diameter 
7) Dampening filter 

PROGRAMMING OF MEASUREMENT 
PARAMETERS 

Once the programming screen has appeared, notice the 
right arrow on the far left side. In the previous screen the 
arrow is pointing to the Factors/totals submenu. Using the 
up A arrow key you can position the arrow in front of the 
submenu or command that you wish to  interrogate. We rec- 
ommend that you start with the measurement submenu 
followed by the outputs submenu and finally the factors/ 
totals submenu. 

\ 

f ac tors.. t.0 ta  1 s 
outputs 

>ri~~asutWri~Ftlt 

k1ac.k E=End 
/ 1 

Use the A key to position the > arrow next to "measurement" 
and press the > key. The following screen will appear: 

This is where you will select the unit of measurement for 
the flow rate indication and the totalizers. Use the A key to 
place the > arrow next to "change" and press >.The first unit 
of measurement screen will appear: 

V u 
With the arrow> on the "next" line keep pressing the > 

key until you reach the screen with the appropriate unit of 
measure, then press ENTER. 

On US measure Primo mi t s ,  the choices are: 
Gallondmin, Onncedmin, Lbdmin and 
Millgallon/day. 
On the metric version, Primo units of measure are: 
Literdminnte, m3/hourl Literdsecond Litershour 



Once vou have selected the correct unit of measure and 
press  the^ key the following screen will appear: 

' 

If you changed the unit of measure the Maximum flow 
must also be changed to reflect the maximum flowratewith 
the new unit ofmeasure. This is avery important parameter 
if you are using the flow limit signals 1 and 2. Input the new 
maximum flow based on your meter size and your applica- 
tions requirements, making sure that it falls within the 
suggested flow range of the meter. 

Once this is done, press E and the following screen will 
appear: 

This is the pulse output parameter that is set in the 
outputs menu. This parameter must be programmed only if 

Ir you are going to use the pulse output to drive a remote 
counter or controller. If that is the case and since you could 
have changed the maximum flow rate, this may cause the 
pulse output to go over lOKhz (the limit of the Primo unit) 
and needs to be reprogrammed. Refer to the section on 
OUTPUTS (page 9) to program the pulse output function. 

Once you have programmed the pulse output and press the 
E key you will go back to the main parameter menu screen. 

STEPA Press E n t e r ~ t i l  yon reachthemain parameter 
menu. Place the arrow next to the line "measurement" and 
press the > key. The following screen will appear: 

Place the arrow text to the line "next " and press the 
> key anti1 the n e g  desired parameter is shown. (End of 
step A) 
Press the > key until the following screen shows: 

/ 

113w f l o w  cu to f f  

nex?. parame t.er 
back 

un i t  
Gal lonfmin 

;\ next  
E En k t -  

This is the low flow cutoff function. It is used to assign a 
low flow rate at which measurement will stop, preventing 
measurement and thus totalization errors. This parameter 
can be programmed from 0 % up to 10% of maximum flow 
rate. Place the > arrow next to change and press z. The 
following screen will appear: 

* 

In general, programming this value a t  0.2% or higher will 
prevent false readings during stop conditions due to fluid 
movement in the pipe caused by vibrations or piping ar- 
rangements. 
Using the A and > keysselect avalae and then press ENTER. 

Repeat step A until you see the following screen: 

emptg pipe  det. 
> c-hat-rge 
next parameter 
back €=End 

The empty pipe parameter when programmed to b e  ON 
will deactivate Relay 1 and also show an empty pipe error 
message on the display. Position the arrow next to khangem 
and press the > key. The following screen will appear: 

empty pipe det. 
0 t i  

E Enter 

Use the A and > keys to turn the feature ON or OFF and 
press ENTER. Repeat step A until you see the following 
screen: n 

11 f low dire=-tion )I - 
Place the arrow next to "change" and press the > key. 

The followina screen will show: 



The flow direction feature allows you to select if you are 
ng to monitor and totalize in forward only or in forward 

%d reverse direction. If you select "one" the meter will moni- 
tor and show both totalizers in the forward flow only. If you 
choose "both" one totalizer will show forward flow and the 
other will show reverse flow using a minus sign (-). 

Your selection will also have an effect on the analog and 
pulse outputs. That is, you will be able to wire your outputs 
to indicators that will show both forward and reverse flow 
or only forward flow. 

Using the A and > key select which flow direction you 
want and press ENTER. 

Repeat stepA until you see the following screen: 

n pipe dismrter (1 
> c h a n g ~  
next parame tw 
back E=End 

- - 

Place the arrow next to "changen and press the > key. 
The following screen will show: 

~ i n e  diameter fl 

E Enter 

On this screen you can select the pipe diameter of your 
flow meter. By using the " and > keys you can change the 
number t o  match your meter size. 

The selection is made in millimeters. Enter the equiva- 
lent size of your meter in millimeters (1 inch is 25mm, 2 
inches is 50mm and so on). Please refer to the technical brief 
table for exact size specifications 

Most of the time this parameter will come preprogrammed 
from the factory, but on occasion if you replace the software 
chip or t h e  entire amplifier in the field you may need to re- 
program this parameter. 

Once you have selected the meter or pipe size, press E 
and follow step A until you see the following screen: 

This is the lasl parameter of the measurement submenu. 
This feature is used to increase the signal to noise ratio and 
stabilize the flow rate indication by increasing measurement 
integration time. 

- 

In general, the meter is programmed at  1 but if you no- 
tice too much back and forth oscillation of the flow rate in- 
dication, increase this value incrementally until the display 
is more stable. Your choices are 1,2,4,8,16,32,64,128 and 256. 
Only under extreme conditions will you need to use thisfea- 
ture. To change the filter value, place the arrow next to "change" 
and press the > key. The following screen will show: 

:> change 
nex t parameter 
bsck E=End 

Using the " and > keys select the desired filter value and 
then press ENTER to return to the main submenu screen. 

PROGRAMMING OF OUTPUTS 

The next submenu deals with the amplifier's analog digi- 
tal and signal outputs. 

STEP B From the main submenu screen, position the 
arrow next to the "outputs" snbmenn and press  the right 
arrow key. 

The 

\ / 

f ac. t.m-9 t.n t.a 1 s 
>ou tpu t5 

mpasurement 
k1lai.k E=End 

# \ 

1 following screen will appear: 

analog outputs 
change 

h e x  t parame t.er 
back E=End 

This is the first of several output screens but they all 
have the same elements in them. Ifyou want t o  change the 
specific output, position the arrow next to  the  "change" 
line and press the  right arrow key. If yon want t o  bypass 
the parameter, position the arrow in the "next parameter" 
line and press the right arrow until you see the  desired 
parameter. 
End of STEP B. 

ANALOG OUTPUTS 
Press the >key at  the "change" line the following screen 

will appear: 

I I analog o u t p l ~ t ~  
+/-4. . +./-20 mA I I 

I I  > next  
I I E En te r  I ( 



Press >"nextu until you find the type ofanalog output that 
you desire among the following screens: 

C- sfis 1 ctg IX; tpu t.5 
U. , +#*.-I@ rfFi 

next. 
E En k t -  

aria 1 og ou tpu t.s 
+/-2. . +/- 18 r i~A 

:) next. 

Once you have found the right output, press the ENTER 
key to seIect that particular output. (See Primo Technical 
brief for voltage equivalent to rnA outputs). 

The next parameter to be selected is Pulse Output. Re- 
peat Step B until the following screen appears: 

I I pl-.r 1 se ou t.pu t- 
> change / / 

The pulse output will determine how many pulses per 
gallon, litre, etc. will be sent out to remote counters and 
controllers and also how many decimal digits will be dis- 
played on the totalizers. If, for example, you choose 100 
pulses per gallon, then the display totalizers will have two 
digits after the decimal point. Move the > arrow next to 
"change", then press the > key and the following screen will 
appear: 

Use the A and > buttons to change the number to the 
desired pulse rate. The maximum pulse output for this unit 
is 10,000 pulses per second, thus, depending on the maxi- 
mum flow selected you may be limited to a certain number of 
pulses per unit. 

Press ENTER when you have programmed the right number. 

The next parameter is pulse width, or the time duration 
that each pulse will be "ON". This can be programmed from 
zero, which means 60% on 50% off, to 1000 milliseconds in 

- 
- - - - - - - - - - - - - -  

increments of one millisecond. Program this parameter to 
match the required pulsewidth of the remote accessory that 
will use the pulse output. Repeat step B until you see  this 
screen: 

pulse width 

pt--.arilptet-- 

€=End 

Position the> arrownext to"change"andpress the >key. 
The following screen will appear: 

The next parameters to be programmed are the high and 
low flow signals. The amplifier has three relays. Relays two 
and three are used to signal an audio orvisual alarm or other 
devices, when the flow rate is belowaminimumflow or above 
a maximum flow. You can program one or both relays with 
similar or different values. The values are based on a per- 
centage of the maximum flow programmed under the "mea- 
surement" submenu. 
Repeat Step B until you can see the Flow signal 1 screen: 

use t 

Flow signal 1 
> change 

n e x t  parameter 
back E=End 

/ \ 

\ ? 
pulse width 

8 rns 
* up >down 

E Enter  
\ 

<e A and > buttons toset the right number. Once the 

Move the > arrow next to "change" and press the > key. 
The following screen will appear: 

correct number is selected press ENTER. 

t l in Flowsig 

Once you use the A and >keys to select the minimum flow 
percentage and press ENTER the following screen will ap- 
pear: 

Max Floo~s ig  1 
48 % 

" up >down 
E En?-et- 



Again use the " and > arrows to change the maximum 
flow percentage and press ENTER to program the values. 
'epeat step B until you find the Signal 2 screen and use the 

*me procedure as used with Signal 1 programming. 

Note: On the signal output, the  relays will remain ener- 
gized until the flowrate returns t o  within the  flow limits. 

CALIBRATION & TOTALIZERS RESET 
The third and last submenu "Factors/Totals" is used to 

calibrate the meter and to reset the totalizers back tozero. 

STEP C: Press ENTER until you reach the main 
submenu screen. Position the  arrow next to  the "factors1 
totalizers" submenu and press the  > key. The following 
menu will appear: 

'i / 

>amplifier iact .  
de t e ~  tot-  fa^ t a t 3  
Reset- To?.a ls 
back E=Encl 

/ \ 
Press the A key to  position the  arrow > next t o  the  

parameter you need t o  view o r  change, then press the  > 
key t o  enter  that  particular menu. 
END OF STEP C 

The first choice is the amplifier factor. This is a factor 
:eprogrammed into the amplifier a t  the time the meter is 

C)Falibrated in the factory and shonld not be chanced. 
Using the  A button move the arrow to the "detector factor" 
line and press the right > button. The following screen will 
appear: 

de kec t o r  f ac tor 
2815.38 

>r. hange 
back E=End 

The detector factor in this example is set at 286.3 It is with 
this factor that you can fine tune your calibration to meet 
your applications needs. For example, if you find that the 
meter is off by a certain percentage you can modify the 
detector factor to achieve the desired accuracy. 

CALIBRATION CHECK AND ADJUSTMENTS 

All meters are accuracy tested with water at the factory 
using calibrated test equipment. However, because of your 
specific installation and fluid parameters, it is sometimes 
necessary to recalibrate a meter under actual operating 
conditions with the liquid being metered. 

The following instructions are provided to assist in per- 
%rming an on-site calibration check and adjustment. This 

procedure may require either a test tank or vessel of known 
capacity or a second flow meter installed in the same line. 

ACCURACY TEST 
1. Place a test tank of calibrated volume at  the output of 

2. Operate meter until test tank is filled to the appropri- 
ate calibrated level. Since meter accuracy varies somewhat 
with flow rate, make test run at the same flow rate used in 
actual operation. 

3. Record quantity indicated on amplifier displaytotalizer. 
4. Repeat run three times and average recorded indica- 

tions. 
5. Perform the following calculation to determine the 

percent of accuracy of the meter. 

Qty. Delivered in vessel Old Detector - - New Detector 
Qty. Indicated on Primo Factor Factor 

Example 1. 

loo 95 Gallons Gallons x286.3 = 301.3 

In this example, the meter accuracy is low and must be 
increased by a calibration correction. 

Example 2. 

loo x 286.3 = 275.2 
104 Gallons 
In this example, the meter accuracy is high by 4% and, 

must be reduced by a calibration correction. To do this, 
multiply the detector factor programmed in the unit by 0.96 
and enter the new number, 275.2, as follows: 

With the arrow pointing to the word "change" press the 
right arrow key and the following screen will appear: 

de ?.PC t.cr  fa^ t a r  
275.2 

E Ent.er 

Using the A and > buttons change the detector factor to 
the new number and then press ENTER. 

The third and last parameter in this submenus is the 
Reset Totals. Press ENTER to see the following screen: 

de tee- to r  f ac t-or 
> R F ~ P  t To t -a ls  
back E=End 

Move the arrow to the "reset totals" line and press the 
right arrow Key > The following screen will appear: 

R e s ~ t  f s r w a t d  
and t-ewt-se 

t o t a l  izw.; 
back E=End 

By pressing the right arrow key you will reset both, 
forward and reverse totalizers back to zero. Finally press 
ENTER mice to return to the main display screen. 

the meter. 
- - -  



'Cr The Magnetoflow mag meter should give you many years 
ofmaintenance free operation. However, should it malfunc- 
tion, there are certain things that we recommend you check 
before contacting our technical support department or your 
local Badger Representative. 
On the detector side, there are no moving components, thus 
the only problems that can be encountered are with the 
liner or with the electrodes. 

Note: If the fluid measured has a high concentration of 
conductive solids, they may accumulate as deposits on the 
internal linerwalls and electrodes. These deposits will cause 
a reduction of the measuring output. Thus, it may be neces- 
sary to periodically take the meter off-line and inspect the 
liner and electrodes. If deposits are found, remove them 
with a soft brush. Do this periodically to insure the best 
accuracypossible. 

If the flow rate or  totalizers a r e  not displayed, check for 
the following: 
a) Make sure the right power supply is being used and the 
wiring of power and Input/Output connections are correct. 
b) Is the recommended fuse protection active? If not, re- 
place the fuse. 
c) Make sure that the maximum flow rate is set correctly. 
d) Make sure that the flow direction coincides with the 
arrow on the flow tag of the detector. 

1 Primo Amplifier Error - messages 

Explanation of the error messages 

If the flow rate  is shown but you know i t  is wrong, check 
for the following: 
a) Re-select the maximum flow rate. 
b) Make sure the electrodes and liner are free of deposits. 
c) Make sure the right pipe size was selected. 

If the flow rate indication is not stable, check for the 
following: 
a) Make sure that power supply is clean. 
b) Make sure that cables between detector and amplifier are 
securely connected. 
c) Make sure that the flow meter is properly grounded to a 
good earth ground (100 ohms or less ground resistance). 
d) Make sure that the pipe is always full of fluid. 
e) Make sure that the fluid does not have air bubbles coming 
from a leaking connection in your piping. 
i) Make sure that the amplifier is not too close to sources of 
electrical interference. 

Problems withaccuracy can alsobe traced tofaultypumps, 
valves and other piping components. Make sure all your 
mechanical and electronic components are in proper work- 
ing order. 

P r i i o  amplifier problems 
The amplifier is a processor based unit and it runs self 

diagnostics routines on a periodical basis. When it finds a 
component problem, it alerts you with the error messages 
described below. However, if the processor isdamaged, diag- 
nostics will not be possible and the unit will have to be sent 
back to the factory for inspection and repair if necessary. 

If after checking all of the above recommendations, the 
meter still malfunctions, please contact our technical s u p  
port department a t  1-800-876-3837. Or contact your local 
Badger Representative. 

I Error message 1 - 

Cause 
I 

I error 1 I - Error in the slave processor 

Detector error 

Detector-off err. 

Slave-ack err. 

Unknown error 

- Detector is not connected or broken. 
-Detector resistor is too high. 
- Supply voltage is too low. 

- A  fxed gain is setting but the offset 
voltage is too high. 

- Connection error between master 
and slave processor 

- Error in the master processor.- Check 

Remedy I 

error 2 

error 4 

error 8 

- -  ~ 

- Contact the Factory. 

- Pulse overflow 
- There are lost pulses at the output. 

-Transmit to slave error. 

-Temperature over-ranges. 

- Contact the Factory. 

- Check the connection between 
the processor and the E-PROM. 

ill programmed parameters. 

- Contact the Factory. 

-Lower the pulse width or 
set the pulse width to zero. 

- Contact the Factory. 
- 

- Contact the Factory. 
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ORDER #217790 09-14-2001 

Serial number: 0107-056 / 17396296 

Part number: 901 1019 

Part code: MID 2-100/150-AISt-HG-M/HC-St PO-] 

Detector type: Type 2 

Nominal size: 100 Pressure rating: 150 ASA 

Magnetoflow Primo 

Connection: Flanges acc. ANSI 

Liner: Hard Rubber 

Electrode: Measuring electrode 

Electrode material: Hastelloy C 

Detector housing: C-Steel painted 

01. A u ~ .  01 

Transformer: Primo 

Mounting: Detector mounted 

Transformer housing: Cast aluminium 

Power supply: 115 VAC / 24 VDC 

Flow range: 3,7 bis 1230 GPM 

Detector constant: 9734 

Amplifier constant: 2,50 

Flow direction: Uni-directional 

Material: C-Steel 

Ma\. temperature: 80 O C  

Protection class: IP 65 

Cable length: 0 m 

Protection class: IP 65 

MidMax Alarm 1: Min = 0 % Max = 100 % 

MinfMax Alarm 2: Min = 0 % Max = 100 % 

Low flow cut off: 0,2 % 

Empty pipe detection active: 

Pre selection counter: 

Analog output: +/- 4...20 mA 

Pulse rate: 1 pulse per Gallon 

Pulse width: 1: 1 ms 

Pulse output: Transistor 24 V DC 

Interface: No 

Software version: V2.28 US 

-. . . -- -. Coil adjustln_ent: - 3 ~ 1 0  Ohm . 
B a & e l - M e t e r L u r m a X i m M  _Karlstrasse 11 72660 Beuren IGermanv) 

Full scale (20 mA): 300 GPM 

. - - - - . - - ? 



Serial number: 0107-056 / 17396296 

Part number: 901 1019 

Part code: MID 2-100/150-NSt-HG-M/HC-St PO-1 

Detector type: Type 2 

Size DN: 100 Pressure rating: 150 ASA 

Amplifier: Primo 

Mounting: Detector mounted 

Detector constant: 97,54 

Amplifier constant: 2,50 

Cable length: 0 rn 

Full scale Qn: 300 GPM 

Deviation in Oh 

Calibration chart 

Measure point 1 

Measure point 2 

Measure point 3 

Flowrate in %from Qn 

Bad-r Meter Euroaa GmbH Karlstrasse 11 72660 Beuren (Germany) 

Flow rate in % f. Qn 

25 

50 

75 

Deviation in % 

0,1 

-0,14 

-0,14 



SERIES H3 DIFFERENTIAL PRESSURE SWITCHES 

-Liz-> EXPLOSION-PROOF WEATHERPROOF 

w < Installation and Operating Instructions 

Palent No. 4,827,095 

CWER SET 

;"\ A 
Y4 NNPT CONOUiT -, 

DIA. MOUNTING HOLES 

OPTIONAL DRAIN 

(1016) 

Series H3 Differential Pressure Switches actuate one or two single 
pole, double throw (SPDT) snap switches in response to increasing or 
decreasing pressure of compatible gases or liquids. Four field adjust- 
able operating ranges are available allowing set-points up to 200 PSID. 
All models are suitable for hazardous locations and also include 

'herproof housings as detailed in the chart below. Read and un- 
-and instructions completely before proceeding with installation or 
operation. 

MODEL NUMBER DEFINITIONS 
H3 a - g&g - -2%- 
O Wetted Materials 

A - Aluminum/Nitrile 
S - 316 SSNiton 

O Operating Range 
1 - 10 - 180 In. W.C. (.025 - .46 Kg/cm7) 
2-.5-15PSlD (.035 - 1.05 Kg/cm2) 
3 - 5 - 70 PSlD (.35 - 4.92 Kg/cm2) 
4 - 10 - 200 PSlD (.70 - 14.06 Kg/cm7) 

0 Circuit 
S - SPDT 
D - DPDT 

@ Electrical Connections 
C - Terminal block(s) 
L - Wire leads 

O Options 
MV - Gold contacts 
DR - DrainIBreather 

PHYSICAL DATA 

V8 NPT LOW PRESSURE CONN 

Maximum Temoerature: 220°F 
Maximum pressure: 
Pressure Connections: 
Electrical Rating: 

Wiring Connections: 

Conduit Connection: 
Set Point Adjustment: 
Housing: 
Body: 
Diaphragm: 
Weight: 

1500 PSI 
1/8" FNPT 
SPDT or optional DPDT contacts rated 5A @ 129 
250 VAC, 5A res., 3A ind. @ 30 VDC. MV (gold 
contact) option for dry circuits rated 1A @ 125 
VAC, 1A res. or 0.5A ind. @ 30 VDC 
18 AWG x 1 0  leads. Internal terminal blocks 
optional. 
314" NPT 
Screw type, field adjustable. 
Aluminum . 
Aluminum or 316 SS 
Nitrile or Viton 
2% Ibs. 

HAZARDOUS LOCATION/WEATHERPROOF RATINGS 
- 

MODEL 

H3----C 

H3----L 

H3----C-DR 

INSTALLAIION 
1. LOCATION: Select a location where the temperature limit of 220°F 

'104°C) will not be exceeded. Locate the switch as close as possi- 

4 to the pressure source for best response. Longer lengths of 
ubing will not affect the accuracy of the actuation point but can 
increase response time slightly. 

2. MOUNTING: Avoid mounting surfaces with excess vibration which 
could cause false actuation when pressure is near set-point. Attach 
switch with two 3/16 screws or bolts (not included) through rnount- 
ing bracket. Normal position is with housing vertical. 

UL 
CI.I,Gr.B,C&D 

NEMA 4X 
CI.1, Gr.0, C &  D 

NEMA 4X 

H3----L-DR 

3. PRESSURE CONNECTION: Connect source(s) of pressure, 
vacuum or differential pressure to the 118" NPT ports as follows: 
A. Diirential Pressures - Connect higher pressure to High Pres- 
sure port (bottom) and lower pressure to Low Pressure port (side). 
B. Pressure Only - connect a single positive pressure to High 
Pressure port on bottom and leave Low Pressure port on side 
vented to atmosphere. 
C. Vacuum Only -Connect a single negative (vacuum) pressure 
to Low Pressure port on side and leave High Pressure port on 
bottom vented to atmosphere. 

CONTINUED ON REVERSE 

CI.1, Gr.B, C & D 
CI.II,Gr.E,F&G 

NEMA 3 
CI.1, Gr.B, C & D 

CSA 
CI.I,Gr.B,C&D 

C I . I I , G r . E , F & G C I . I I , G r . E , F & G  
NEMA 4 

CI.1, Gr.B, C&D 
C I . I I , G r . E , F & G C I . I I , G r . E , F & G  

NEMA 4 

CI.II,Gr.E,F&G 
NEMA 3 

CENELEC 

EExdIIcTG 
Ip56 

- 

- EExd IIc T6 
IP  54 

- - 



4. ELECTRICAL CONNECTIONS: Either one or two SPDT snap 
!itches are provided with normally open contacts closing and 

bR5rmally closed contacts opening when pressure or vacuum in- 
creases beyond the set-point. SET-POIKT 

A. Wire in accordance with local electrical codes. 
B. Wire lead models -Thread wires through conduit and connect to 
leads from snap switch(es). 
Black = Common, Red = Normally closed, Blue = Normally open 
C. Terminal block models - Loosen screws on terminal block(s), 
insert stripped and tinned wires in side openings and tighten screws. 
For Cenelec approved installation, cable should enter enclosure hous- 
ing through an approved Ex cable gland (not supplied). 
Black = Common, Red = Normally closed, Blue = Normally open 
D. Ground Screws - Two grounding connections are furnished; one 
inside housing with green headed machine screw and one on exterior 

1 
with threadedstud and nut. Use either one. 
Replace cover after wiring connections are complete. 

CAUTION: MAKE SURE CONDUIT OR CABLE ARE PROPERLY 
SEALED. ELECTRICAL COMPONENTS MUST BE KEPT FREE 
OF MOISTURE, INCLUDING CONDENSATION, AT ALL TIMES. 
TO PREVENT IGNITION OF HAZARDOUS ATMOSPHERE, 
DISCONNECT THE DEVICE FROM THE SUPPLY CIRCUIT BE- 
FORE OPENING. KEEP ASSEMBLY TIGHTLY CLOSED WHEN 
IN OPERATION. 

ADJUSTMENT MAINTENANCE 
1. To change the set-point, connect tubing or piping from the high The moving parts of these switches need no maintenance or lubrica- 

pressure port on bottom to one leg of a tee. Connect the second tion. Theset-point is the only user adjustment. On models with optional 
'-7 to a pressure gage of known accuracy and in an appropriate drain fitting, periodically rotate small captive screw from side to side 

ge. The third leg should be connected to a controllable pressure several times to keep drain path clear. Units in need of repair should 
Sdurce. be returned to the factory prepaid. 

2. Connect a voltlohm meter or other circuit tester to snap switch to 
indicate when switching occurs. 

3. Slowly apply pressure to the system and note the pressure at which 
switching occurs, If adjustment is necessary, turn the adjustment 
screw (located internally at center next to snap switch) clockwise 
to raise or counterclockwise to lower the actuation point. When the 
required setting has been reached, exercise the switch through two 
or three additional cycles to verify consistent operation. 

limited Warranty: The Seller warranls all Dwyer inshumem and equipment lo be free horn defecls in workmanshtp or malenal under nwmal use and s e ~ o e  for a period 01 one year from date of shipmenl Ltabi l i  
under this warranty is limiled to repair or replacement E0.B. factory of any park which prove to be delective *in that bme cw repaymenlol the purchase price a1 h e  Seller's option p m d e d  the inslruments have 
been returned, transportation prepaid, wahtn one year from the date of purchase. All technical advtoe, recommendations and services are based a, technical dala and inlormation which the Seller believes to be 
reliable and are tnlended lor use by p w n s  having skill and knowledge of the bustness, al their own discretion. In no case is Sdler hsble beyond replacemenl 01 equipment E0.B. ladory or the full purchase price. 
This wananly does no! apply B the maximum ratings label is removed or if the inshumenl cx equipmenl is abused, anered, used al rabngs above the maxtmum specified, or olhemise misused in any way. 

THIS EXPRESS LIMITED WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER REPRESENTATIONS MADE BY ADMWISEMENTS OR BY AGENTS AND ALL OTHER WARRANTIES. BOTH EXPRESS 
AND IMPLIED. THERE ARE NO IMPLIED WARWNTIES OF MERCHANTABILITY OR OF FITNESS FOR A PAATICULAR PURPOSE FOR GOODS COVERED HEREUNDER. 

B u y m  Remedies: THE BUYER'S EXCLUSIVE AND SOLE REMEDY ON ACCOUNT OF OR IN RESPECT TO THE FURNISHING OF NONCONFORMING OR DEFECTIVE MATERIAL SHALL BE TU SECURE 
REPLACEMENT THEREOF AS AFORESAID. THE SELLER SHALL NOT IN ANY EVENT BE LIABLE FOR THE COST OF ANY LABOR EXPENDED ON ANY SUCH MATERIAL OR FOR ANY SPECIAL, DIRECT, 
INDIRECTOR CONSEOUENTIAL DAMAGES TO ANYONE BY REASON OF THE FACT THAT IT SHALL HAVE BEEN NONCONFORMING OR DEFECTIVE. 

W.E. ANDERSON DIV., DWYER INSTRUMENTS, INC. 
P.0. Box 358 
Michigan City, IN 46360 
Phone: 2191879-8000 Telex: 25916 
Fax: 71.91R77-9n57 

0 Copyright 1991 Dwyer Instruments, Inc. 
LlTHO IN USA 8/91 
FR 81 -440700-00 



~ b c d i d  SERIES 1000 PRESSURE SWITCHES 

"w INSTALLATION & OPERATING INSTRUCTIONS 

This control i s  operated by a negative rate Bellville spring 
augmented diaphragm. 

LOCATION AND MOUNTING 
Select a location recommended by the equipment manufacturer. 
Use the four (4) lugs on the case to mount the control on a 
panel or smooth wall surface, or mount directly by the pressure 
connection. 

The control is not position sensitive and may be mounted in any 
position. However, vertical i s  preferred when there i s  a possibil- 
ity o f  sludge accumulation or condensed water freezing in the 
pressure chamber. 

PRESSURE CONNECTION 
The pressure connection is  a standard female 1/4" N.P.T. taper 
pipe thread. Teflon tape or other good pipe joint material should 
be used to assure a pressure tight joint. 

WIRING 
A ?4" conduit connection i s  provided for wiring. 
Wire in iccordance with local electrical codes or equipment 
manufacturers instructions. Use a short piece of  BX betweeen 
rigid conduit and control so that control will not be subject 
t o  the stress of conduit expansion and contraction. 
Electrical ratings are shown on the label. 

DO NOT OVERLOAD. 

SETTING OPERATING POINT 
Remove the transparent cover over the adjusting wheel. Move 
the wheel by hand to the desired pressure on the vertical scale. 
I f  the adjusting wheel i s  difficult to move, a small screw driver 
inserted in the adjusting wheel arms will provide extra leverage. 
A stop i s  provided a t  the top and bottom of the scale to prevent 
setting beyond the control range. Dial markings are for the High 
operating point. Switch will reset at a lower pressure. Dial mark- 
ings are a guide for setting. Actual setting should be checked 
with a good pressure gage. 

Warning: A failure resulting in Injury or damage may 
b e  caused by over-pressures, excessive vibration or 
Pressure Pulsation, excesslve temperature, corrosion of 
pressure containing parts and movement assembly, 
electricrl overload or other misuse. 

ELECTRICAL RATING 

SERIES 1000- 
Covers removed to rhow 
Isolated termlnals. 

Note: 

3PERATING RANGES/DIFFERENTIALS 

When used on steam, a pigtail syphon and Type 3 (teflon) 
diaphragm should be used. 

Max. Case ambient temperature - 170°F. 

System Max.  
prcrrurc 

~ u r s r i ~ ~  

600 psi9 
3000 psig 
3000 psig 
3000 P i g  
3000 prig 
3000 Psi9 
3000 PS~P 

1 Home Power 1 

'Dlfferentiaf 10% larger when using 31655 diaphragm, or 
Code F rwltch. 

Approx. Fixed 
Differential ' 

2 psig 
4 psig 
8 psig 

15 psig 
30 psig 
50 psig 
75 psig 

Ranges (Specify One) 
No. 

3 
4 
5 
6 
7 
8 
9 

MERCOID DIVISION 
DWYER INSTRUMENTS, INC. PHONE 21 9-879-8000 
P.O. BOX 258 FAX 21 9-872-9057 
MICHIGAN CITY IN A c ? m  rl lea\  TEI CY qroi c 

PSlG 

5-40 psig 
10-70 prig 
25-200 psig 
50-350 psig 
75.550 prig 

100-900 ps~g 
200-1400 psig 

i 

QCopyr~ght 1991 Dwyer Instruments. Inc. 
Litho in U.S.A. 6/91 

E D P a - A A  i 077-M 

a 5A @ 30V DC resistive @ Resislive @ Operating Differentials Wider 

Code 

D 
F 

J 

No. Swllches, 
Actlon 

1-SPDT Snap 
2-SPDT Snap @ 

(DPDT Aclion) 

1 -SPDT Snap 

AC Capaclly 
125V 

15A 
5A 

15A 

DC Capacity 
250V 

15A 
5A 

7 5A 

125V 

0 

O.5A@ 

AC 
480V 

N A 

15A 

250V 

0 

0.25A@ 

l25V 

1 l B  
N A 

118 

DC - 
250V 

1 I4 
N A 

1 14 

l25V 

N A 
NA 

N k  

250V 

N A 
N A 

N A 



BULLETIN E 

'c--" INSTALLATION AND OPERATING INSTRUCTIONS hv 

Explosion-Proof; U.L. and C.S.A. l isted - 
Class I, Groups C, 5; Class I t ,  
Groups E, F, G. 
CENELEC: EExd 11 B T6. 

Dependable protection against f low 
variation or stopping in pipelines fo r  
fluids, gasses and  f lowing solids. 

Supplied with custom or universal multi- 
layer vanes for field installation in pipes 
f rom 1 %". 

Compact and reliable, the Flotect V4 Flow switch 
operates automatically to protect equipment and 
pipeline systems against damage from reduction or 
loss of flow. Installed in thousands of pipelines and 
processing plants around the world, this unique 
magnetically actuated switching design gives su- 
perior performance. Universal multi-layer vane ac- 
commodates pipe sizes from 1 ?h" up. Custom 
vanes are available with factory calibration. There 
are no bellows, springs, or seals to fail. Instead, the 
free-swinging vane attracts a magnet within the 
solid metal switch body above, actuating a snap 

w witch by means of a simple lever arm. 

Features include: Simplicity of design and a leak- 
proof switch body, machined from bar stock for 
pressures to 2000 psig, (138 bar), it eliminates the 
possibility of process fluid entering the switch com- 
partment. The threaded conduit enclosure cover 
permits easy inspection or replacement of electrical 
assembly without shutting down the process, or re- 
moving electrical conduit. Power must be discon- 
nected. The unit fits directly into pipeline with tee, 
thredolet or flange for easy installation. Pendulum- 
like vane action responds accurately to fluid flow 
rate. The custom vane or multi-layer vane is sen- 
sitive to low velocity flows, yet it is rugged enough 
to withstand high flow surges. If desired, a delay 
timer can be wired into the installation. All units are 
explosion-proof and listed with U.L. and C.S.A. for 
Class I, Groups C and D, Class II, Groups E, F, and 
G or are flame-proof to CENELEC EExd llB T6. 

1 6 G A  LEADS.6"  LONG 

EXPLOS10N.PROOF 
HOUSING WITH B" 
CONDUIT CONYECTION 

SWITCH BODY OF SAE 7 2  
BRASS OR 316 STAINLES 
STEEL 

1'/2''NPT 

MAGNET K E E P E R 4 3 0  
STAINLESSSTEEL 

VANE A N 0  VANE BLOCK 
316 STAINLESS STEEL 

FIVE LAYER VANE DESIGN1 
FOR l W  TO 8 '  PIPES 
USABLE I N  LARGER SIZES 

Model V4-2-U Flolect Dimensmns 
and cons l ruc l~on.  

I 
APPLICATIONS 
Protects motors, pumps and other equipment against low flow a1 
no flow. Controls sequential operation of pumps, etc. Automatica 
starts auxiliary pumps and engines or actuates alarm and sigr 
systems. Stops water cooled engines, machines and processc 
when coolant flow is interrupted. Shuts down burner when air flc 
through heating coil fails. Controls dampers according to flo 
Stops machines if cooling oil flow ceases. 

SPECIFICATIONS 
Temperature limits: Standard 275°F (135°C). High 

temperature option (not U.L., C.S.A. or 
CENELEC), 400°F (205°C) rnax. 

Operating Pressure: Brass 1 OOOpsig (69bar) 
3165.5. 2000psig(138bar) 
Ratings to 5000psig(345bar) available 
(SPDT only). 

Electrical Rating: U.L. and CENELEC: 1 OA@125/25O Vac 
C. S.A.; 5A@125/250 Vac, 5A resistive 3, 
inductive@30Vdc 
Optional ratings (not UL, CSA or 
CENELEC); MV option; Gold contacts, 
1 .OA@l25 Vac MT option: 400°F (205°C 
5A@ 1251250Vac 

Wiring: U.L.1C.S.A. unit; 16 gauge copper wire, 
6" long, mechanically and solder bonded 
to switch. 
CENELEC unit: Terminal board. 

Switch body: One piece milled and bored Brass or 31 C 
SS. Other materials on request. 

Vane: 316 SS 19/16'' (40rnm) wide. Std. trim 
includes 430 SS and silver solder. 
Other materials on request. 

Piping Connection: 1 W NPT std for mounting in 1 M" 
thredolet. For other mounting see back 
page. Thredolet fittings available. 

Installation: Within 5" of vertical for proper operation. 
Units for horizontal installation (vertical 
pipes) on request. 

Weight: 41b.-502. (1.96Kg) 
Options: All 31655 wetted parts. Teflon coated 

wetted parts. DPDT circuits. Cartridge 
heater to melt paraffin, etc. Time delay 
rola,, 



lbP J? INSTALLATION 

Remove packing material from switch body-cap and remove tape from magnet keeper. Adjust 
M n e  length if necessary on multi-layer vanes only. Install switch in thredolet previously welded to 

line. In some cases, it may be necessary to install the switch in a flange or tee. Note: extreme care 
must be excercised in welding the fitting to the line so that it is plumb and level. 

2. The arrow on the side of the switch must point in the direction of flow. 

3. U.L. and C.S.A. units only: Thread connecting wires through conduit and connect. 
Black - Common 
Blue - N.O. 
Red - N.C. 

Note: Double pole, double throw swilches have dual black, blue and red leads. These are con- 
nected in the same manner as single pole, double throw switches, as described above. 

CENELEC units only: Wire in accordance with local electrical 
codes. Cable should enter enclosure housing through an approved Ex 
cable gland (no1 supplied). Stripped and tinned leads are simply pushed 
into wire entry of terminal block. Depress spring release with small 
screwdriver when inserting or removing fine stranded leads. Be sure 
strands do not bridge across terminal spacing. Double pole, double 
throw switches have dual terminal blocks. 

Note: The switch is  deactivated and contacts are in  normal condi- 
t ion when there is no flow in the line. T E M I N b l  CONYECTONS 

4. Make sure conduit or cable are properly sealed. Electrical components must be kept free of 
moisture, including condensation, at all times. CAUTION: To prevenl ignition of hazardous atmos- 
phere, disconnect the device from the supply circuit before opening. Keep assembly tightly closed 
when in operation. 

w. Inspect and clean wetted parts at regular intervals. 

6. CENELEC units only: The "T" class is dependent upon the ambient temperature of the media. 
The approved ratings are: T6 at 75"C, T5 at 90°C; T4 at 125°C; T3 at 135°C. 

7. Custom vane units have been calibrated at factory to meet requirements. Do not change 

ADJUSTMENT OF MULTI-LAYER VANE 

Remove only those layers which are too long. Leave the smaller layers to reinforce the vane. The 
longest vane fits 6 (150mm) or larger pipe, the second longest vane fits 4 (100mm) pipe, etc. 
Actuat~on-Deactuation rates are shown in the charts on the next page. 
To remove vane layers, proceed as follows: 

1. Remove the two screws and lockwashers holding the layers together. Do lose these special 
corrosion resistant type 316 stainless steel screws and lockwashers. 

2. Remove the unwanted layers. 

3. Resecure the vane with the original two screws and lockwashen 

4. With a hammer, lightly peen the ends of the screws so that they can't back out 

5. If you lose the screws or lockwashers, don't replace with other parts which may corrode and 
break. That would void the warrantee and might cause severe damage to equipment located down- 
stream of the switch. 

CENELEC unit shown, for 
U.L./C.S.A. unit see first page. 

PARTS LIST 
Cover lock. (CENELEC unit 
only). 

External ground. 
(CENELEC unit only). 

Enclosure housing and cover 

Terminal block. 
(CENELEC unit only, 
LlLlCSA unit has 6 leads). 

Internal ground. 

Magnet arm and switch 
assembly. 

Switch body. 

8. Vane assembly. 

'Approved replacement parts 



Actua t ion  ra tes  a r e  based on cold w a t e r  a t  a spec i f i c  g r a v i t y  o f  1.0. For f lu ids  o f  d i t ferent  spec i f i c  gravity, ac tua t ion  r a t e s  may be a p p r o x i m a t e d  by 
dividing the  r a t e  shown by the s q u a r e  roo t  o f  t h e  spec i f i c  gravi ty.  

APPROXIMATE ACTUA1-ION-DEACTUATION FLOW RATES FOR AIR 

APPROXIMATE ACTUATION-DEACTUATION FLOW RATES FOR COLD WATER 
UPPER FIGURES IN GPM. LOWER FIGURES IN M3IHR. 

VANE 1.5PlPE 2 PIPE 3" PlPE 4 PlPE 6 P l P E  8" PIPE 10" PIPE 12" PIPE 14" PIPE 16PlPE I 8  PIPE 20"PlPE LAYERS 

UPPER FIGURES IN SCFM. LOWER FIGURES IN NM3lS. 

VANE LAYERS 1.5PIPE 2 PlPE 3" PlPE 4 PlPE 6" PlPE 8" PIPE 10'' PIPE 1 2  PIPE 14" PIPE 1 6  PlPE 18"PlPE 20" PIPE 

2400-1 200 
545- 273 

1800-1 000 
409- 227 

1200-700 1 
273-159 1 
850-550 
193-125 

575-400 
131-91 

V a l u e s  shown in both c h a r t s  a r e  nominal. If n o r m a l  f l o w s  exceed ac tua t ion  ra tes  by less  t h a n  lo%,  c u s t o m  v a n e s  are recommended. F i g u r e s  are 
based on s t a n d a r d  vert ical  installation in a 1 Yz" th redo le t  in a hor izon ta l  r u n  o f  pipe. 

2000-1 000 
454- 227 

1450-800 
329-182 

1000-600 
227-136 

700-450 
159-102 --- 
460-325 
104-74 

Limited Warranty: The Selkr warranls all Gwyer instruments and equipmenl lo be lree lrom delecls in workmanship or material under normal use and service lor a period o l  ane year from date al shipment Liability 
under this warranty is l~miled lo repair a replacement F0.B. laclory of any pans wh~ch prove to be delective mlhm Vial time or repaymenl ol Ihe purchase price at the Sellerb oplimn provided the lnSlWmenlS have 
been reluned. lranspolatron prepaid, within one year hom the dale of purchase. All lechnical advice, remmmendat~ons and services are based on lechn~cal data and infonaticf which the Seller belleves to be 
rd~able and are intended la use by persons hanng skill and knowledge ol the bus~riess, al their cmn d~scretan. in no case is Seller i~able beyond replacement ol equlpmenl FOB. laclory or the lull Purchase price. 
This wananty does not apply 11 Ihe rnaxmum ralings label is removed or 11 the lnslrumenl or equipment is abused. altered. used at ratings above the maximum specifled, or othemlse misused in any way. 

THIS EXPRESS L I M E D  WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER REPRESENTATIONS MADE BY ADVERTISEMENTS OR BY AGENTS AND ALL OTHER WARRANTIES. BOTH EXPRESS 
AND IMPLIED. THERE ARE NO IMPLIED WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE FOR GOODS COVERED HEREUNDER. 

15- 8 
3.4-1.8 --- 

7- 4 
1.6-0.9 

1 

Buyers Remedies: THE BUYER'S EXCLUSIVE AND SOLE REMEDY ON ACCOUNT OF OR IN RESPECT TO THE FURNISHING OF NONCONFORMING OR DEFECTIVE MATERIAL SHALL BE TO SECURE 
REPLACEMENT THEREOF AS AFORESAID THE SELLER SHALL NOT IN ANY EVENT BE LIABLE FOR THE COST OF ANY LABOR EXPENDED ON ANY SUCH MATERIAL OR FOR ANY SPECIAL. DIRECT, 
INDIRECT OR CONSEQUENTIAL DAMAGES TO ANYONE BY REASON OF THE FACT THAT IT SHALL HAVE BEEN NON-CONFORMING OR DEFECTIVE. 

1400-800 
318-182 

1200-650 
273-148 

750-450 
170-102 

550-360 

7- 3 
1.6-0.7 

125- 82 

360-250 
82-57 

70- 45 - 
, 2. 3. 4&5 40- 30 80-65 135-100 200-140 

9.1-6.8 18-15 31 -23  45 -32  

1 &2 

1,  2&3 

1, 2. 3&4 
98- 64 

290-200 
66-45 

900-450 
204-102 

650-350 
148- 79 

450-275 
102- 62 

ppp-- 

310-200 

600-300 
136- 68 

450-250 
102- 57 

300-180 
68- 41 

230-150 

45-22 
10- 5 

1200-600 
273-136 

900-500 
204-114 

600-350 
136- 79 

430-280 

23- 14 
5.2-3.2 

11- 7 
2.5-1.6 

50- 35 
11 4-7.9 

27- 19 
6.1-4.3 - 

130-90 
30-20 

80-60 
18-14 

230-150 
52- 34 

160-1 15 
36- 26 

17- 12 60-45 120-90 



APPLICATION DRAWINGS FOR FLOTECTeJ 
AUTOMATIC FLOW SWITCHES 

STANDARD INSTALLATION 

w 

ANSI RF THREADED 
REDUCING FLANGE 

'FLI\NGE F C E  TOPIPE OD SPECIFIED BY CUSTOMER 
NORMALLY SWULDNOT EXCEED 5' (1271 

FLANGE INSTALLATION 

1 Y2" x 1 Y2" x 1 Y2" 

TEE INSTALLATION 

2 " x 2 x 2 T E E  
INSTALLATION 

W. E. ANDERSON DIV., DWYER INSTRUMENTS, INC. 
PO. Box 358 
~a:..h:--.. P;+., t l i t  n m m  

- - - - - - - - - -  
- - - -  

21h" THREDOLET INSTALIATIOK 

UDI RECOUMENDED WLESS 
COUPLDUG IS BORED OUT m 

2')s; I52 1lAS SKh% 

@Copyright 1992 Dwyer Instruments, Inc. 



15500-01-A 
HEATING AND VENTILATION SYSTEM CALCULATIONS AND COMPONENTS 

Site No. 1-52- 125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04 134 



HVAC Equipment 

Exhaust Ventilators: 

Ventilator Curb: 

Damper: 

Speed Controller: 

Selector Switch: 

(2) Heaters: 
'Ir 

(2) Thermostat: 

Dayton Axial Belt Drive Downblast Exhaust fan with 20-inc11 blade diameter, 
capable of 3 198 cfin @ 0.25" SP. 1R-horsepower! 1 1 51230 Volt, I -Phase, 60 Hz 
motor. Grainger Catalogue No. 7A404 

29.5-inch square ID, 32.5-inch square OD, Supplied by Butler Building Co. 

Dayton Roof Mount Backdraft Damper, 27 x 27 inch, Grainger Catalogue No. 
4HX68 

Solid State Vari-Speed Speed Control, Grainger Catalogue No. 4YC46 

Selector Switch, Toggle 20A-115V, SP-3 Position "Hand-Off-Auto";Hubbell, 
Bryant, Arrow-Hart Thermostat: 22A- l20V-SPDT, NEMA 4X, 40- 1 OO°F, Wall- 
mount 5' AFF, Chromalox No. WCRT- 100. 

24-inch x 36-inch opening ShutterlLouver with insect screen as manufactured by 
Butler and provided with building. Rated for maximum air velocity intake of 500 
fpm. Motor will be provided to operate louvers. 

Dayton Natural Gas Fired Unit Heaters, 30,000 BtuH Input, 80% Thermal 
Efficiency, 1130-Hp 115 VAC Motor, 4.5 Full Load Amps, Grainger No. 4E454 
or equivalent. 

White-Rodgers Snap Action Thermostat Model No. 1C30-302, For Natural gas 
systems, Grainger No. 3TZ47 

(2) Redundant Gas Valves: White-Rodgers Redundant Gas Valve Model No. 36E93-304,24 V, 60 
Hz Coil Voltage, proven pilot with pressure switch, For Natural gas 
systems, Grainger No. 4E953. 

(2) Intermittent Pilot Honeywell Intermittent Pilot Gas Ignition System, Model No. 
Gas Ignition Systems: Y8610U3003, 24 V, 60 Hz Control Voltage, For Natural gas systems, 

Grainger No. 5E757. 



Bluc Water Bivirontt~eiilal/Actii~e Industrial Uni/o~nl Sife 
Law Project No. 22000-0-0019 Pliasc 300 

Heating Calculations 
Active Industrial Uniform Site 

Lindenhurst, New York 
Law Project No. 22000-0-0019 Phase 300 

Assumptions: Building Insulation Schedule (R-values) 
Doors: 5 
Walls: 19 
Roof: 38 

HVAC Requirements per Specification 15500: 

Outdoors: Current ASHRAE 99% winter and 1% summer criteria for Suffolk, NY 

Indoors: Minimum 60°F 
Maximum 10°F above outdoor ambient 

HVAC: Ventilated at 1 cfmlsquare foot or 3 air changeslhour, whichever is higher 
? 

Inlet Air Velocity: 500 FPM .. . (maximum) 

Outlet Air Velocity: 700 FPM (maximum) 

Building Size: 25 ft x 31 ft x 15 ft eave height 
(internal) 2 ft height from eave to gable 

Building Volume: 12,400 cubic feet 
(internal) 

Building Footage: 775 square feet 

Heatinq Requirements: 

Indoor Design Temp (ti) : 60°F 

Outdoor Design Temp (t,) : 0°F 

Heat Loss = Transmission Heat Loss (q) + Infiltration Heat Loss 
Infiltration = L W H * C, (ti&) p (# air changeslhour) 

C, = Specific heat of air = 0.24 
p = density of standard air = 0.075 

L, W, H = Building dimensions 
tit t, = as above 

air changes = Assume 3 per hour 

Heat Loss through Slab on Grade = P FZ 
P = Exposed Perimeter, Ft 

F2 = Loss Coefficient, Btulhr'ft 

F2 = 50 for unheated, uninsulated SOG 
(ASHRAE, pg 378) 

Page 1 of 2 



Blue Wa~er Envir-ontr~et~fal/Ac/ive Industrial Unijbrt17 Site 
Law Project No. 22000-0-0019 Phase 300 

Heat Loads 

Heating Calculations 
Active Industrial Uniform Site 

Lindenhurst, New York 
Law Project No. 22000-0-0019 Phase 300 

Component U-value Area UA q=UAe(ti-b) 

( ~ ~ u l h r ' f t ~ ' ~ ~ )  (ft2) (BTUlhr'OF) (BTLllhr) 
Ceiling 0.026 785 21 1,239 
Walls 0.053 1,680 88 5,305 
Doors 0.2 121 24 1,452 
Slab = 1 12 ' 50 BTUIhr'ft 5,600 
Infiltration = 12,400 ft2 ' 0.24 ' (60-0) ' 0.075 ' 3 40,176 

Total (BTUlhr) 
Total (Kw) 

. . 
Note: U-value = 1 I (R-Value) 

Heater Specifications: 

* /2) Heaters: 

12) Thermostat: 

(2) Redundant Gas Valves: 

Dayton Natural Gas Fired Unit Heaters 
30,000 BtuH Input, 80% Thermal Efficiency 
1130-Hp 115 VAC Motor, 4.5 Full Load Amps 
Grainger No. 4E454 

W hite-Rodgers Snap Action Thermostat Model No. 1 C30-302 
For Natural gas systems 
Grainger No. 3TZ47 

White-Rodgers Redundant Gas Valve Model No. 36E93-304 
24 V, 60 Hz Coil Voltage, proven pilot with pressure switch 
For Natural gas systems 
Grainger No. 4E953 

(2) Intermittent Pilot Gas lqnition 
Svstems: Honeywell lntermittent Pilot Gas Ignition System 

Model No. Y8610U3003 
24 V, 60 Hz Control Voltage 
For Natural gas systems 
Grainger No. 5E757 

Prepared by: AKG 6/10101 
Checked bv: DMS 611 1/01 
Revised b;: AKG 813101 

Page 2 of 2 



Blue Water E17viro1ir11e11fal/Active Ir~dus/rial U17jf01*m Sile 
Low Project No. 22000-0-0019 Pliose 300 

August 3.2001 

Ventilation Calculations 
Active Industrial Uniform Site 

Lindenhurst, New York 
Law Project No. 22000-0-0019 Phase 300 

Assumptions: Building Insulation Schedule (R-values) 
Doors: 5 
Walls: 19 
Roof: 38 

HVAC Requirements per Specification 15500: 

Outdoors: Current ASHRAE 99% winter and 1% summer criteria for Suffolk, NY 

Indoors: Minimum 60°F 
Maximum 10°F above outdoor ambient 

HVAC: Ventilated at 1 cfmlsquare foot or 3 air changeslhour, whichever is higher 

Inlet Air Velocity: 500 FPM (maximum) 

Outlet Air Velocity: 700 FPM (maximum) 

Ventilation Requirements: 

Q = H I (C, * p * 60 (ti-t,) = H I (1.08 * (tj-t,)) 

Q = Airremoved, cfm 
H = Heat removed, Btulhr 
C, = Specific heat of air at constant pressure = 0.24 

p = Density of standard air, 0.075 lbs/ft3 
ti-t, = Desired indoor-outdoor temperature difference, OF 

Reference: 1972 ASHRAE Handbook of Fundamentals, Eqn (5), pg. 343. 

Equipment Motor Size Efficiency Usage Factor Heat Rejection 
(horsepower) (%) (%) (Btulhr) 

B-1  lower)' 10 92 100 27,663 
P-1 (ST-1 pump)' 15 92 90 2,988 
P-2 (ST-2 pump)' 15 92 90 2,988 
P-3 (Acid pump)' 5 92 5 55 
P-4 (KO Tank TP)' 1 92 25 55 
P-5 (Sump pump)' 0.5 8 5 5 11 
P-6 (Drum TP)' 0.25 85 5 6 

Total 46.75 33,766 

Note: 
1) Heat Rejection = (((Horsepower * 2,545) I %efficiency)) %Usage 
2) Heat Rejection = (((Horsepower * 2,545 ' (1 - %efficiency) 1 %efficiency)) * %Usage 
Source: Marks' Standard Handbook for Mechanical Engineers, 9th Edition. 



Blue Wafer E11vironn7e11tal/Acfive Industrial U n j j 0 m  Site 
Law Project No. 22000-0-0019 Phase 300 

Ventilation Calculations 
Active Industrial Uniform Site 

Lindenhurst, New York 
Law Project No. 22000-0-0019 Phase 300 

August 3, 2001 

Temp. Diff. H Q 
(ti-b), "F Btulhr cf m 

10 33,766 3,126 (minimum for heat removal due to equipment heat rejecl 

Building Size: 25 ft x 31 ft x 15 fl eave height 
(internal) 2 ft height from eave to gable 

Building Volume: 12,400 cubic feet 2,480 
(internal) 

Building Footage: 775 square feet 

Ventilation at 1 cfmlsquare foot = 775 cfm 

L. Ventilation at 3 air changeslhour = 620 cfm 

(minimum) 

(minimum) 

:. Ventilator(s) will be sized for an air flow of 3,126 cfrn 

Static Pressure of Fan: 

Fan Static Pressure = lnlet loss + Friction Loss in piping + Loss through filters + Loss through Exhaust ,C 

lnlet Loss = [(Velocity / 0.75) I 400512 = [(500 10.75) 1 4005 l2 
Inlet Loss = 0.03 in. W.C. 

Friction Loss = 0.20 in. W.C. (shutter) 

Loss through Filters = 0.00 in. W.C. (no filters) 

Loss through Exhaust Stack = 0.00 in. W.C. (no fan exhaust stack) 

Fan Static Pressure = 0.23 in W.C. 

Page 2 of 3 



Blue Wa[cr Er~~~i ,onn~e~~to l /Ac! ive  Industrial Uniform Site 
Low Project No. 22000-0-0019 Phase 300 

Ventilation Calculations 
Active Industrial Uniform Site 

Lindenhurst, New York 
Law Project No. 22000-0-0019 Phase 300 

Ventilator Equipment Specifications: 

Exhaust Ventilators: Dayton Axial Direct Drive Downblast Exhaust fan 
20-inch blade diameter, capable of 3109 cfrn @ 0.25" SP 
112-horsepower, 1 151230 Volt, 1-Phase, 60 Hz motor. 
Grainger Catalogue No. 4YC52 

August 3.2001 

Damper: Dayton Roof Mount Backdraft Damper, 27 x 27 inch 
Grainger Catalogue No. 4HX68 

S ~ e e d  Controller: Solid State Vari-Speed Speed Control 
Grainger Catalogue No. 4YC46 

Selector Switch: Selector Switch, Toggle 20A-115V 
SP-3 Position "Hand-Off-Auto" 
Hubbell, Bryant, Arrow-Hart 

Thermostat: 22A-120V-SPDT 
NEMA 4X, 40-1 0O0F, Wall-mount 5' AFF 
Chromalox No. WCRT-100 

Louver Sizinq: 

Air Flow Requirements = Max Ventilator Intake + Equipment lntake 
= 3109 cfrn + 0 cfrn = 3109 cfrn 

Select (1) intake louver that allows 3109 cfrn air flow, limiting the velocity to 500 fpm 

Louver opening size requirement = 3109 cfrn 1500 fpm = 6.22 sq feet 

Louver size to be installed = 2 ft x 3 ft = 6 sq. ft. 
Inlet velocity = 3,109 cfrn 16 sq ft = 518.2 fpm 

Louver Equipment Specifications: 

Louver: 24-inch x 36-inch opening Louver with insect screen 
Manufactured by Butler and provided with building. 
Rated for maximum air velocity intake of fpm. 

Shutter: Heavy Duty, Single-panel, Gravity Operated, Aluminum frame 
36-inch Wd. x 24-inch Ht. opening, Surface Mount with Flange 
115-VAC Motor included 
McMaster Carr No. 2047K339 

Prepared by: AKG 611 010 1 
Checked by: DMS 611 1101 
Revised by: AKG 7126101 
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BELT AND DIRECT DRIVE 
AXIAL EXHAUST VENTILATORS - 

BELT-DRIVE EXHAUST 
The motor compartment is cooled by 
outside air  
Spun aluminum housing and galva- 
nized steel base, stamped steel blade 
Motor and drive located outside dis- 
charge air  stream 

0 Ball bearing motor and drives are 
packed separately when ordered with 
vuitilators as 7-combo 
Permanently lubricated maintenance 
free bearings factory installed 

0 Maximum inlet temperature is 104°F 
0 All units are UL Listed Power 

Ventilators ~vb iec t  705 
.Backdraft damper -.sold separately 



BACKDRAFT DAMPERS 
ect o r  belt-drive cenlrifugal roof and wall ventilators. 
ount units have 19 gauge galvanized steel f rame,  2 d e e p  
flange. Aluminum blades have felted edges for  quiet oper-  

Pre-punched condui t  hole  knock-out. Wall mount  uniLs 
gauge extruded aluminum frame, 1%' deep with 1%" 
all mounl blades a re  aluminum with felled edges. 

WARNING! NOT FORUSE WITH ANY KITCHEN EXHAUST APPLICATION. 

Nickelchrome plated lordurability Concentric ring birdscreen precisely sized to  
Suwessfully passed twenty-four hour eliminate any rattling 
salt spray test 



Q1-111-(32-2001 15 : 37 S T U Q R T  EERGER CDIdSTRUCT I0 516837 E949 F ' . E  

ADJUSTABLE LOUVER-PREMIER SERIES Model AL-CPS 

- R a w n  Spring 

m 

4- 
See O p m r  Derail 

LOUVER SECTION 
r$m mrrmb scrw ~ ~ t &  

TRIMCO, Inc. certilies that the Model At-CPS 
Louver shown herein is licensed to bear t h e  AMCA 
seal. The rat~ngs shown are based on tests and 

Test results below based on a 48" x 38' louver site 
katings do no; include [he effecl of a birdscreen. 

procedures performed in accordznce wirh AMCA 

*L 
Publication 511 and comply with the requirements 
of Ihe AMCA Certilied Rztings Program. The 
AMCA Certified Ratings Seal applies to air perior- 
mance ratings and water penetration ratings. 

VELOCIN THPiOUGH FREE AREA (F?M) 
(6EGINNING OF WATER PENFTWTION IS 615) 

WATER PENETRATION 

W~dtb (inches) 
24 30 36 a2 a 54 6c, 

1 1.42 1 1.SO 1 2.18 256 1 2.93 1 351 1 3.70 / 

r AIR PERFORNIUCE (INTAKE) FREE AREA IN SQUARE FEET 
.*-...-- ...,..-- 

1256 Brittmoore I M c Q H o w o n .  h s  7704; (71 3) 465-e568 (6 1999, TRlr~lco. inc. 
hrrp~/www.trimco.corn [BOD) 231-58D9 

fi~ci~;l;uur;.rs UI n+1;;1 6~24109 ~ m c r , , ~ ~  email: louvers@trimco.com Fa* (713) 465-1 653 CPAL-2 



RUG-02-2881 15:36 STUQRT EEKGER COIqSTKUCT I0 516 287 2949 F'.O2 

Mgdel AL-CPS ADJUSTABLE LOUVER-PREMIER SERIES 

STANDARD FEATURES: 
'r 

L. Construcfed of AZ-55 galvalume 
- 18 gauce x 4-1/2 inch dew welded steel frame (see opfions lo( available lme vpesj 

1 8  gauge sieel adjugable cenler pivot blades on 112 inch plttsd steel axles, 
Nylon bushings provide sel~lubricalion For blade rotniorr 

- Blade linkage assembly localed on rear of louver consists of 114 inch plated Steel 
tie rod secured lo brass barrels with set screws and dached to steel blade clips 
pruviding synchmnized blade operalion 

- Manual thumb screw opetaror lock blades at desired angle. Blade angle variable 
from fully closed l o  fully open ai 45 degreas (blades are spring loaded lo close) 

Extruded vinyl blade edge seals provide 2 continuous seal at mding blade 
suhces 

- Flexible *inless steel jamb seals provide seal at blade pivot ends 

Fiberglass insect screen mounted in a rernovabldrewirable aluminum Irame, 
secured to exterior face of louver with swivel clips 

- Licensed lo bear Ihe AMCA seal 

OPTIONS: 
- Aluminum (.DBO) or 78 gauge G-90 galvanized s led  lnme and blades 

Flange, Channel or Self-kshing frame 
- Mullion skips 

- Sill Uensions 

- Chain and stay. Hand crank Eleclric or Pneumatic operalion auailable 

Girdscreen (2 mesh) mounled on interior side of lower 

Powdercoated finish. Louvers receive a high temperature chemical pre-treatment, 
clear rinse. electmslatically applied powdercoating and oven cure 

Kynar firish 

TRIMCO. Inc. cenijied thal [he Model AL-CPS LOWr 
shown herein is licensed to bear the AMCA Sezl. 
The ratings s h o ~ n  are h e d  on tests and proct- 
dures performed in accordance wilh AMCA 
Publicalion 51 1 and comply wilh [he requirener,ts oi 
the AMCA Cerllfied Palings Pmgmm. The AMCA 
Certified Ratings Seal applies to air performance fat- 
i n g ~  and water penemion ratings. 

7 256 Briflrnoore mlMc 0 Houxton. has  7 7 M  (713) 465-5368 
hnp~/wviw.trimco.comrn (800) 231 -5809 

~ ~ H O ! J C I U ~ . :  O: M C ~ !  firrfding P ~ U C ~ S  email: louvers@lrimco.com Far (713) 465-1 653 Dare: 05/01/9,0 CPAL-1 



NFPA NEMA MANUAL SWIIXHES 
SQUARE D Non-reversing manual switches provide moLor loads such as resistance heaters. 

Schneider Elecwic 
manual 'On-Oli" conlrol of single or three . NEMA% I surlace mounting enc]cswes are 
phase AC motors where overload protcc- me(al a thcmoplastic-around 
tion is not required or is provided sepa- 

E78360 rately. Applications include small machine 
tools, pumps. fans. conveyors and electri- Acc~ne5availabl '% order on page 515 

No. 1H4W 

cal machinery. CA also Le used on non- 

M u .  HP YAC S W  
UVY 460575Y Yo.. Ud S$Y 

Ucmr me 1 2 3 1H4DO U7 .09  $31.15 0.8 
2 7.5 10 1H4P1 82.98 69.40 0.8 

- -  - -  - -  - - 

EEa@ SPECIAL COVERS FOR SWITCHES 
*-.- Protect switches from waler, rain, dirl, etc. handle position is visible on Lighted and Pilot 

No. 3D012 lor use with FSRD and standard m e  
boxes No. 30298 fits wer standard metal switch plate 

No. 3W13 has 120V pilot lighl Lo indicate when and has a keyed lock. Key provided with 
load is on . . -  - . locking cover 

No, 3DOi4 used with allstandard length 1 NO. 4M95 is identical to No. 3D298, except it has 

switches and PresSwitches a locking receptacle cover 

No. 30012 No. 3D013 No. 30298 m No. 3D014 has clear silicone bubble so switch ' All Locks Keyed 'like 

Deruiviion Fib 

Silicone BubMc Plate All Slandard Toggle & PresSwilches Ckar HBL1795 30014 $33.94 $21.15 0.3 
Wealherproof Platc PresSwilches GQY HBL1750 30012 42.21 34.95 0.3 
Wsathe m o l  Plats with 120V PiIol LlpM PresSwilches Gray HBL1785 30013 55.01 45.55 0.4 
~o&inp%itch Cover All Swilchas Brushed Brass HBL96061 30298 146.94 121.71 0.4 
L&in~ RmpBclc Cover Sinple 15 L 20A Receplack Brass HBL96067 (DO95 174.53 144.55 0.1 

NOM-FUSIBLE SERVICE DISCONNECT SWITCHES 
NEhtA Class 1 - Interior Applications Nole: Comull  local Elechical Inspcdor regarding 

requirements 
No.  1H408 NEhM Class 3R - Weatherproof Applications 

NEMA Class 4 - Watertight Applications 

NEM Voltage Mix.  Mar. Slod Drll l ls 
Clm M e  Poles AC HP A m p .  No. See Pave 

1 Single 1 120-277 1 
1 Single 2 120-277 1 
1 Three 3 208-2201480 T% 
3R Single 2 12M40  3 
3R Three 3 208-2201480 20 
4 Single 2 115Q30 2 
4 Three 3 2301460 10 

(*)For W l t j o n  in NEW 1 junction box ( s e p k ) .  ($1 Requires Crwndulg bar b i t  Sack No. 58717, see page 442 

No. 

SPEED CONTROLS 
Variable speed controls permit adjustment are suitable and intended only for use with 
between 50 and 100% air performance and specified ventilators as listed. UL Listed 
are rated 120V, 60Hz. Can be used to oper- when used in  combination with fan a s  list- 
ate mulliple fans, if total amp draw does ed. Do not use speed  controls in NFPA96 
not exceed control's amp rat in^. Controls installations. 

Use with Daylon Ysntilalor b. 
M U .  C'C3fE" Axial R w l  Slo& 
Amor Venlihlorr Ilo. Lia b c h  'gg' 



WCRT 
Corrosion Resistant Wall 
Mounted Industrial Room 
Thermostat 

25-Amps, 120 - 240 Vac 
22 - Amps, 277 Vac 

Positive Snap-Action Switch 

.- Heating or Cooling Control, 
SPDT Contacts 

NEMA 4X Weatherproof 
Enclosure 

40 - 100°F Temperature Range 

23°F Differential 

Description 

The WCRT Room Thermostat is designed to 
directly control an individual heater. Using an 
external contactor, it can control several 
heaters. The WCRT provides high level 
accuracy and sensitivity with 2.5"F differential. 
The control has a SPDT output and can be 
used for heating or cooling. 

WARNING: Hazard of Fire. The WCRT 
thermostat is designed for temperature control 
service only. Because it is not fail-safe, it 
should not be used for temperature limiting 
duty. 

Can be used to control room temperature in 
harsh environments regardless of whether 
heating or cooling is required. 

Tolerates continuous spraying with water, 
high humidity, airborne contamination and 
moderately corrosive conditions. 

Ratings for Other 
Electrical Appiications 

Type of Maximum Rating (Amps AC) 

Service 120V 240V 277V 

Locked Rotor 80 60 50 
Inductive 16 12 10 
Pilot Duly 125VA 125VA 125VA 

Suitable for 24 Vac Operation @ 100 mA 
Minimum 

Fea t u ~ s  

Shielded sensing bulb is nickel-plated and 
attached directly to bottom of enclosure 
where it is shielded from damage and 
accumulation of insulating particles. 

Sealed Noryl case with neoprene gasket to 
seal out dust and moisture. Knob opening is 
closed with lubricated "0" ring. 

Adjustable Knob setting is accurate to 
5 2.5"F with large easily-read numerical dial 

Positive OFF for heating is provided by 
setting unit to LO position. (At LO Position, 
heat circuit is open and cool circuit is closed 
at any temperature.) 

Front View S ~ d e  View 

All  Dimensions in  Inchcs ( m n ~  

I I I 1 I 1 

Stock Status: S = slock AS = assembly slock NS = non-slock 



DAYTON UMITEO WARRANN 1 1 
: 10-yem on heal exchanger, flue mUeclor 
and burnerr I-yur on olher cnmponents: 
This wananty doer nolaver Im due to 
cormsion horn chemicals pececipilzied 

in Lheair, suc l~srd~ lor i ruW or 

~cc*~arnJkuren'~-ties".on 
page opposite inside back cover 

Air Switch provides safe / r c n l i n ~  bclon par 
valve opens 

Power Venter reduces 
instdlalion wsls 

. . 

These Dayton Unit Heaters are similar t o  Dayton unit hea te rs  
found on page 3475, but these have g a s s a r i n g  automaiic spark  
ignition system; power vent and sealed flue collector. Fuel  cos t s  
are further reduced by eliminating loss of heated air through 
draft diverter during off-cycles. 
Horizontal.uower vent allows use of smaller, single wall ven t  



SNAP-ACTION THERMOSTATS 

No. 2E397 

Each 
=$I. 

tirl 

45.04 $94.20 0.7 
35 70 149.60 0.7 

Ion heater. 

4E879 

4E087 
ninal 4E244 

10280 

..-. ----- fig NO 2E156 NO. 5E267 lio ZF514 

- ~olumbus Electric 

Honeywell 

%- 

No. 2E632 
. .  - .. . 

l o .  3TZ46 No. 3 R 4 7  

:;k 
..--. , I I 
Heat-Cool Light Gmy 4'A 4111 1% Whfle-Rodgen 1C26-1 31746 35.54 17.40 0.4 

Beige 1 3% 411 1% I While-Rod~en 1056-347 11175 86.23 26.80 0.4 . .... '. . >. -- 

f 
h a . '  only Beipe I 4H 2% 1 !4 / w h i t e - R o d u c  1C30-302 3T147 51.08 23.79 0.4 

G&~tl Reauires ad&tiollal subbase. sold se~arUelv below. I? VetIjca.1 or horirontd n o u n  

Stast 
No. Each 

HealCod On-Auto S21-3 2E634 $47.62 122.44 0.2 

GRAINGER 1 338! 



,m r direct repjaec 
i-ed c ontrok; b 

y th l s  control exce 
nent  f o r  the  lka 
listed a t  left. S?!,F 

. . .  
Q 

. . 

o o p e r a t e  d a m p e n  a, 

dcd to match the heightd 

1Ch 
S ~ P W  
WI. 

$353.25 8.0 
387.75 8.0 
440.25 10.0 

lkage fo r  Internal  or 
motor  crank a r m ,  and 
't. Honeywell  brand 

o d u t r o l  IV motors  and 
I 1%" bonne t  diameter. 
bs. Honeywell  brand 

...................... $253.42.  

........................ $104.70 

o d u t r o l  1V motors  and 
1 1%" bonne t  diameter. 
Ibs. Honeywell brand 

= Rcplaces more than loostandard-opening IP, pilot ignition in 24VAC, gas-fired appli- 
Honeywell HSI or DSI valves ances ,  with capac i t i e s  f rom 30 lo 415 C ~ I .  

Includes  manua l  valve,  t w o  a u t o m a t i c  = 415,000 BtuH max reg., N.G. operators ,  p res su re  regulator,  pilot ad jus t -  
= Uses 2 simple adapters to convert between 1P ment ,  pilot plug, a n d  ignition adapter.  F o r  

and HSVDSI applications use  with natural  o r  manuiactured g a s  o r  
LP gas. Includes convers ion kit t o  a d a p t  

Universal electronic ignition combination from natural t o  LP gas. All ad jus tmen t s  
gas  control  fo r  use  with direct  spark igni- and wiring connec t ions  accessible f rom 
tion, ho t  surface ignition or  intermittent top  of control.  Honeywell  brand. 

A.G.A csfl. 
Honepell Slod: S ~ P Q .  

lncludsr Model No. Llsl Each Wt. 

314 x 3/4 300 8.5 Nal Slandard a$'c:~l",lFj~,":,,"$'p~~$~&S VR8345M4302 X Z 5 6  .. $120.41 499.45 1.8 

No. 4E950  

REDUNDANT 
Compac t  multifunction valves a r e  
designed to  meet  requirements for use  
with all  types o i  intermittent ignition sys- 
tems. All valve adjustments and features 
a re  located on  top surface of control for  
easy accessibility. Valves may be  mounted 
horizontal,  vertical,  and 90" from horizon- 
tal. Include pilot filler, adjustable pilot 
pressure ,  a n d  manual shut-off valve. AGA 

GAS VALVE 
and CGA Design Certified. While-Rodgers 
brand.  

ELECTRICAL RATING: 0 . 3  amps 
REGULATOR SETTING: Natural pas. 3.5'W.C.; L.P. 
gas, 10.0" W.C. 
M A X I M U M  PRESSURE RATING: 1R PSI (14 .C W.C.) 
AMBIENT OPERATINGMNGE:  -40 l o  +175'F 
(-40 l o  +79'C) 

Inlel- tapatltf Whlle- 
.!$ coil OUII~ A.G.A. S em C pa 

Slow/Slrp Gas Sldc Rodgem Slocl: ,.* Vollloa Sma (In.) Sld. Gar 
Shpg. 

-. . Oprnln~ Trpt laps Model No. L k i  Each WI. 

3&4V 60 Hz 1R x 314 140,000 Proven Pilol. HSI. DSI - Nat Yes 36E36.304 4E950' $151.58 W5.M 2.8 
A24V' MI HZ 1/2 1 314 140.000 Proven Pilot. HSI. DSI 1.2'W.C. Nal Yes 36E38-301 4E951' 152.92 91.05 3.4 

$ ; 1R x W4 140,000 Proven Pilot. HSI, 051 2.SW.C. LP Yes 36E38-302 4 9 5 2 '  152.93 9l.05 3.0 
1R x 314 140.000 Proven Pilot. HSI. DSI Slow Nat No 36E98-304 40G52 147.84 87.30 2.4 

24V. 6 0  Hz 1R x 3/4 140.000 Proven Pilot wl~ressure switch - Nal No 36E93-304 4 9 5 3  277.37 97.60 3.0 

No. 4E9-51 No. 4E95Z No. 40652 110. a953 
:5:. Replans lhr+s R Iactr here  Replacuthen Replaces h e a e  

' 
Wo. 4E950 Replaces theso OEM Conlml Nos. OEM Conbol  or. I o~#conlml N=. OEM ~ o n t m l  NOS. t rn iw C-1 NOS. 

... 36E01-103 36E01-225 36E01-245 36E36-106 36E36-237 36E03-205 36E03-206 36E98-201 BOPS 
.' 36EOl-105 36E01-226 36E01-248 36E36-201 36E36-238 36E03-209 36E03-215 36E98-202 346-AX 
"36E01-106 36EOl-227 36E01-305 36E36-210 36E36-244 36E03-211 36E03-217 36E98-203 4346AY 

36E01-201 36EOl-233 36E01-307 36E36-216 36E36-245 36E03-224 36E03-301 36E98-204 646AP361-1501 
36E01-204 36EOl-238 36E01-308 36E36-220 36E36-254 36E38-301 36E38-302 36E98-205 EF32CW183 
36E01-205 36E01-240 36E01-310 36E36-227 35E36-255 36E98-206 
36EOl-206 36E01-241 36E36-1 36E36-230 36E36-303 
36E01.221 36E01-243 36E36-2 36E36-232 36E36-304 
36E01-223 36E01-244 36E36-105 36E36-235 36E36-305 

Honeywell IGNITOR SENSORS AND PILOT BURNERS 

No.  10286 No. 10287 
Ignitor Sensor Pi lol  Burner 

Ignitor Sensors. Nonprimary-aerated com- with  Honeywell Q340A (30 mv) Lherrnocou- 
bination pi lot  burner and  ignitor. Used ple t o  provide au tomat i c  pilot s a fe ty  c o n -  
with ignition modules in  intermittent pilot trol o r  with Honeywell  Q313A (750 mv) 
systems on  page 3407. Natural gas only. thermopile in  a se l f -powered  system.  
Honeywell brand. Each pilot bu rne r  i s  shipped with .018" o r i -  
Pilot Burners. Nonprimary-aerated, inser t  fice fo r  natural  gas; a l so  contains  .O 10" o r i -  
orifice-type pilot burner for main burner  fice (unassembled) fo r  LP gas. Honeywel l  
ignition. Provide main burner  ignition for  brand. 
natural and LP gas-fired equipment. Used 

IGNITOR SENSORS 
011llce (In I Bracket l i p  F~llmg (In I HonsweII Model Stod: Wo L i d  Each Shpp. WI. 

PILOT BURNERS 
0181.010 0 F 1 I4 0314A4586 10289 1 9 6 7  16 80 0 2  

.Dl81 010 0 L 1 I4 0314A6094 10288 1967 1 6 8 0  0 2  

.DIE/ 010 B K 1 I4 0314A6102 10287 1967 1 6 8 0  0 2  

GRAZNGER 1 3409 



latic pilot sdety valve, 
ld pressure regulator 
lworating 2 automatic 

.ide down 

hed 

List Each Shvg. Wt. 

i r:.; 
. . ., . 

'4.66 $54.90 2.3 
26.85 62.10 2.3 
71.69 64.80 2.3 

'28.75 87.00 2.3 
73.2' 72.10 2.3 
74.97 79.60 2.3 -,, , ..'V :.., . - -, ' < . ' ! ,. . 
43 70 47.20 2.5 

WONEYWELL INTEWMItTE 
Honeywell b f 3 W T i ~ i ~  SYSTEM 

L &&- 8 For convertin$ eonvenlional standing pihl MAXIMUM PRESSURE RANGE: 112 psi 
: syslems lo intermittent pilot syslems 

f .&.-..-& 8 

PILOT GAS CONNECTION: 114"- . Each kit includes: htamitlPni pilot modulc, dual PRESSURE T I P  IC NPT 
combination vah.e, ignition cable, wiring harness, REGIJUTOR AUJUSTMENT RANGE: Natural. 3.0 lo 5.0" 

, . and misc. installation hardware WC; LP. 8.0 l o  12'WC 

UEGULATOR SETTING: Natural gas, 3.5" WC; LP gas, 11' MAX LOCKOUT ilME: 90 seconds 
--" WC SHUTOFF: 100% 

No. 5 0 5 8  AMBIENT OPERATING RANGE: 32-175'F 

t 
Nak-algas only REGULATDR SETTING: Nalural gas, 3.Y WC 

= For converting convenhond standing pilot WBIENT OPERATING RANGE: -20 h.15D'F- - 
sptems to ~ntennittenl pilot systems MAXIMUM PRESSURE RANGE: 1R psi . Each kit includes: intermittent pilot module, dual GAS'CoNNECT'aW: . . 'I4' 

combination valve, igniter-sensor assembly, PRESLURE~P: 1ki- NIT 
ignition pble, and d c .  installation hardware REGULATOR A O J U ~ E H T :  2.5-5.w wc . . . 

30%-134 lN l80  $114.35 '$77.50 0.3 
IN181 114.35 77.5D . 4 0.3 3098-156 -- 

For converting conventional standing pilot PRESSURE TAP: 1/B HPT 
systems to intermittent pilot systems . REGULATOR ADJUSTMENT: 9-7' WC 

Each kit includes: intermittent pilot module, No. 4E3W 
dual combinationvalve, mkr - senso r  assembly, MAXIMUM COCKOUT TIME: Hone. Continuous trial tor 
ignition cable, and wiring h a n a s  ignitian 

No. 4897: 
AMBIEHT OPERATING RANGE: -40-175'F MAXIMUM LOCKOUT TIME: 60 seconds 
MAXIMUM PRESSURE RANGE: 112 psi SHUTOFF: 100% after3 trialslorignitiorr- 
PILOT GAS CONNECTION: 114' 

Robdshew Stock 
Type Bushinn Ki l  (In.) Taps Model No. Lisi tach  

Description Robrrtsham Nodrl 

780-002 4E959 210.19 112.75 1 7  -- 



Please read and save these instructions. Read carefully h f o m  attempting to assemble, install, operate or maintain the p d ~ c t  described. 
Pmtect yourself and others by obseming all safety information. Failure to comply with inst~ctions muld result in personal injury andlor 
pmperfy damage! Retain instructions for future referance. 

b' - DaytonB Roof and Wall 
Backdraft Dampers 
Description 
ROOF DAMPER 

Dayton roof backdraft dampers are for use with centrifugallaxial roof ventilators (not 
supplied). Frame is constructed w i th  19 ga. galvanized steel axial roof, is 2" deep with a 
1" flange. Blades are 26 ga. aluminum with felted edges for 
quiet operation. 

WALL DAMPER 

Dayton wall backdraft dampers are for use with wall mount ventilators (not 
supplied). Frame is  constructed w i th  16 ga. extruded aluminum, i s  1 %" deep with a 1 %" 
mounting flange. Blades are 26 ga. aluminum with felted edges for quiet operation. 

Installation 
ROOF MOUNTING 

NOTE: We recommend that the 
minimum distance between the 
installed damper and ventilator be  at 
least equivalent to  113 the overall 
diameter of the fan propeller blade. 

1. Blades must operate freely when 
installed. 

2. Mount damper in  level position, 
avoid twisting damper frame. 

3. In case of uneven mounting surface 
or binding of  blades, leave m o u n t i m  
screws slightly loose. 

WALL MOUNTING 

NOTE: Arrow direction on side of 

1. Mount damper squarely in the 
wall opening, avoid twisting 
damper frame. 

through the damper blades when 
installing damper in opening. 

2. Blades must open and close'freely 
when installed. . 

damper. Always mount damper with 
arrow pointing in the up direction. 

through the damper blades when 
installing damper in opening. 

Ventilator 
(Not Supplied) 

/ -+I? 
Wall 

*' . 
(*) Note: 2 Inches Minimum 

Figure 2 - Wall Mount 1 1 1  ' Damper 
Alr Flow Figure 1 - Roof Mount - 

Form 554162 Printed in U.S.A. 
01280 
03991083lC7 



Operating instructions & Parts Manual 3TZ50J4HX64 - 4HX74,4HX33,4HX75 - 4HX77 

DaytonQ Roof and Wall - Backdraft Dampers 
Specifications 

ROOF 

3TZ50 9% X 9lh" 11%X 11%" 3 2C912, 4WN57 

4HX64 12 X 12 14 X 14 5 4C097,4HX80, 4HX91.4HZ18, 4HZ19, 4HZZO. 
4HZ21, 4HZ32, 4HZ33, 4HZ36,4HZ37, 4WN58 

4HX65 15 x 15 17 x 17 6 2C913, 4C204, 4HX81, 4HX82,4HX92,4HX93, 
4HZ22, 4HZ23,4HZ24, 4HZ25,4HZ40, 4HZ41, 
4HZ44, 4HZ45,4WN59, 4WN60 

4HX66 19 X 19 21 X 21 8 2C960, 4C205, 4HX83, 4HX84,4HX94,4HX95, 
4HZ26, 4HZ27,4HZ28,4HZ29,4HZ48,4HZ49, 
4HZ52,4HZ53, 4WN61, 4WN62, 4WN63, 
4WN64, 6C991 

WALL 

4HX72 8 x 8 "  10% X 10W' 5 4HZ34, 4HZ35 

.c 4HX73 10 X 10 12% X 12?4 5 4HZ38,4HZ39 

4tlX33 11 X 11 13Y4 X 13% 6 4HZ42. 4HZ43 

4 ~ x 7 7  15 X 15 17?4 X 17% 8 4HZ58, 4HZ59 
Limited Warranty 
Dayton One-Year Limited Warranty. Roof and Wall Backdraft Dampers, Models covered in this manual, are warranted by Dayton Electric Mfg. Co. (Dayton) 
to the original user against defects in workrnanship or materials under normal use for one year after date of purchase. Any part which is determined to be 
defective in material or workrnanship and returned to an authorizedservice location, as Dayton designates, shipping costs prepaid, will be, as the exclusive' 
remedy, repaired or replaced at  Dayton's option. For limited warranty claim procedures, see PROMPTDlSPOSlTlON below. This lirnited warranty gives 
purchasers specific legal rights which vary from jurisdiction to jurisdiction. 

Limitation o f  Liability. To the extent allowable under applicable law, Dayton's liability for consequential and incidental damages is expressly disclaimed. 
Dayton's liability in all events is limited to and shall not exceed the purchase price paid. 

Warranty Disclaimer. Dayton has made a diligent effort to provide product information and illustrate the products in this literature accurately; however; such 
.' information and illustrationsare for the sole purpose of identification, and do not express or imply a warranty that the products are MERCHANTABLE, OR FIT 

FOR A PARTICULAR PURPOSE, or that the products will necessarily conform to the illustrations or descriptions. 

Except as provided below, no warranty or affirmation of fact. expressed or implied, other than as stated in the "LIMITED WARRANTY" above is made or 
authorized by Dayton. 

Product Suitability. .Many jurisdictions have codes and regulations governing sales, construction, installation, andlor use of products for certain purposes, 
which may vary from those in neighboring areas. While Dayton attempts to assure that its products comply with such codes, i t  cannot guarantee coinpliance, 
and cannot be responsible for how the product is installed or used. Before purchase and use of a product. review the product applications, and all applicable 
national and local codes and regulations, and be sure that the product. installation, and use will comply with them. 

Certain aspea of disclaimers are not  applicable to consumer products; e.g., (a) some jurisdictions do not allow the exclusion or limitation of incidental or 
consequential damages, so the above limitation or exclusion may not apply to  you; (b) also, some jurisdictions do not allow a limitation on how long an 
implied warranty lasts, consequently the above limitation may not apply to you; and (c) by law, during the period of this Limited Warranty, any implied 
warranties of implied merchantability or fitness for a particular purpose applicable to consumer products purchased by consumers, may not be excluded or 
otherwise disclaimed. 

Disposition. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any product which proves to be 
defective within limited warranty. For any product believed to be defective within limited warranty. first write or call dealer from whom the product was 
purchased. Dealer will give additional directions. If unable to resolve satisfactorily, write to Dayton at address below, giving dealer's name, address, date, and 
number of dealer's invoice, and describing the nature of the defect Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged 
in transit to you, file claim with carrier. 
ManufactuFPd fo r  Dayton Electric M f g .  Co.. 5959 w. Howard St.. Niles, lllinois 60714 u.S.A. 

Manufactured for Dayton Electric Mfg. Co. 
Niles, Illinois 60714 U.S.A. 

2 



OPERATING INSTRUCTIONS & PARTS MANUP2L 

GAS UNlT HEATERS WlTH 
ELECTRONIC IGNITIONS 
MODELS 3E366C THRU 3E368C, 3E369B THRU 3E375B, 
3E379C THRU 3E381 C, 3E382B THRU 3E386B, 
3E4065 & 3E407B 

FORM 552486 
08262 

0993126711.5M 

READ CAREFULLY BEFORE ATTEMPTING TO ASSEMBLE, INSTALL, OPERATE OR MAINTAIN THE PRODUCT 
DESCRIBED. PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION. FAILURE TO 
COMPLY WlTH INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY'DAMAGE! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

Description 
Dayton .gas unit heaters are factory assembled, low 
static pressure type, propeller fan heaters desi ned to 
be suspended within the space to be heated. PHEsE 
HEATERS ARE NOT TO BE CONNECTED TO DUCT- 
WORK. These units are certified by AGA/CGA. All 
models provide a minimum of 80% thermal efficiency. 
DO NOT MODIFY THESE GAS UNlT HEATERS IN 
ANY WAY! 
NOTE: This equipment has been test fired and 
inspected. It has been shipped free from defects from 
our factory. However, during shipment and installation, 
problems such as loose wires, leaks or loose fasteners 
may occur. It i s  the installer's responsibility t o  
inspect andcorrect any problem that may be found. 

Unpacking 
Inspect shipment immediately when received to 
determine if any damage has occurred to the unit during 
shipment. After the unit has been uncrated, check for 
any visible damage to the unit. If any damage is found, 
the consignee should sign the bill of lading indicating 
such damage and immediately file claim for damage 
with the transportation company. 

General Safety In forma tion 
The following terms are used throughout this manual, 
in addition to AGA/CGA requirements, to bring attention 
to the presence of potential hazards or to important 
information concerning the product: 

INDICATES AN IMMINENTLY HAZARDOUS SITUATION 
WHICH, IF NOT AVOIDED, WILL RESUU IN DEATH, 
SERIOUS INJURY OR SUBSTANTIAL PROPERN 
DAMAGE. 

- 

A WARNING A 1 
INDICATES AN IMMINENTLY HAZARDOUS SITUA- 
TION WHICH, IF NOT AVOIDED, COULD RESULT IN 
DEATH, SERIOUS INJURY OR SUBSTANTIAL 
PROPERTY DAMAGE. 

I A CAUTION 1 
Indicates an imminently hazardous si tuat ion 
which, if not avoided, may result in minor injury 
or property damage. 
ewwrinht 109'3 W W  Grainow Inc. 

NOTE: Used to notify of special instructions on 
installation, operation or maintenance which are 
important to equipment but not related to personal injury 
hazards. 

I A WARNING A 1 
INSTALL, OPERATE AND MAINTAIN UNIT IN 
ACCORDANCE WlTH MANLIFACTURER'S 
INSTRUCTIONS TO AVOID EXPOSURE TO FUEL 
SUBSTANCES OR SUBSTANCES FROM INCOM- 
PLETE COMBUSTION WHICH CAN CAUSE DEATH 
OR SERIOUS ILLNESS. THE STATE OF CALIFORNIA 
HAS DETERMINED THAT THESE SUBSTANCES 
MAY CAUSE CANCER, BIRTH DEFECTS, OR OTHER 
REPRODUCTIVE HARM. 

FOR YOUR SAFETY 
IF YOU SMELL GAS: 
1. OPEN WINDOWS. 
2. DO NOT TOUCH ELECTRICAL 

SWITCHES. 
3. EXTINGUISH ANY OPEN FLAME. 
4. IMMEDIATELY CALL YOUR GAS 

SUPPLIER. 

FOR YOUR SAFETY 
THE USE AND STORAGE OF GASO- 
LINE OR OTHER FLAMMABLE 
VAPORS AND LIQUIDS IN OPEN CON- 
TAINERS IN THE VICINITY OF THIS 
APPLIANCE IS HAZARDOUS. 

1 A WARNING A 1 
IMPROPER INSTALLATION, ADJUSTMENT, ALTER- 
ATION, SERVICE OR MAINTENANCE CAN CAUSE 
PROPERTY DAMAGE, INJLIRY OR DEATH. READ 
THE INSTALLATION, OPERATING AND MAINTE- 
NANCE INSTRUCTIONS THOROUGHLY BEFORE IN- 
STALLING OR SERVICING THlS EQUIPMENT. 



08262 1 
L Specifications & Performance Chart No. 1 

MODELS 3E366C THRU 3E368C, 3E369B THRU 3E375B, 

PROPANE NATURAL 1 GAS 
GAS I 

FORM 582486 

NATURAL AND PROPANE GAS 

3E379C THRU 3E381C, 3E382B THRU 3E386B, 3E406B & 3E407B 
I 

HT. 

253/4" 
253/4 
253/i 
25% 
31% 
31% 
36'14 
36% 
36'14 
36'14 
36% 

R = Round V = Vertical H = Horizontal 

DEPTH 

19%" 
1 9% 
19% 
19% 
26% 
26% 
263/4 
263/4 
2 63/4 
303/4 
30% 

OVERALL 
WlOTH 

14" 
14 
17% 
17Yz 
17% 
20% 
20% 
23% 
26% 
28718 
31% 

1 
(*) See Figure 4. 

APPROX 
SHF! 
WT 

72 Ibs. 
82 
98 
104 
1 78 
200 
209 
232 
242 
279 
301 

Gas Pipe Sizing Chart No. 2 

HANGEI 
Q* 

DIM. A 

MAXIMUM CAPACITY OF PlPE IN CUBIC FEET OF GAS PER HOUR FOR GAS PRESSURES 
OF 0.5 PSlG OR LESS AND A PRESSURE DR0.P OF 0.3 INCH WATER COLUMN 

(BASED ON A 0.60 SPECIFIC GRAVITY GAS) 

NOMINAL 
IRON PlPE 

LENGTH IN FEET 

SIZE 
y c y l ~ c H E s )  10 20 30 40 50 60 70 80 90 100 125 150 175 200 

1 /2 132 92 73 63 56 50 46 43 40 
314 278 190 152 130 115 105 96 90 84 
1 520 350 285 245 215 195 180 170 160 

1 l/4 1050 730 590 500 440 400 370 350 320 
1 1/2 1600 1100 890 760 670 610 560 530 490 
2 3050 2100 1650 1450 1270 1150 1050 990 930 

2% 4800 3300 2700 2300 2000 1850 1700 1600 1500 
3 8500 5900 4700 4100 3600 3250 3000 2800 2600 
4 17500 12000 9700 8309 7400 6.800 6200 5800 5400 

NOTE: 
1. Determine required CU.FT/HR by dividing BTUIHR input from rating plate by 1,000. 
2. For Natural Gas: Select pipe size directly from chart. 
3. For Propane Gas: Multiply CU.FT/HR from Step #1 by 0.633 before entering chart. 

1. This heater is intended ONLY for permanent 
installation in accordance with the National 
Electrical Code (NEC), ANSl Standard Z223.l- 1992 
(NFPA No. 54: "National Fuel Gas Code"), all 
applicable local codes and ordinances, and all 
sections of this manual. Standards referred to herein 
are those that were applicable at the time the design 
of the heater was certified. ANSl Standards are 
available from the American Gas Association, 1515 
Wilson Blvd., Arlington VA 22209. NFPA Standards 
are available from the National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

-0-r~: This heater is suitable for use in airplane hangars 
when installed in accordance with ANSIINFPA No. 409 
and in public garages when installed in accordance with 
NFPA No. 88A and NFPA No. 88B. 

General Safety Information 
be done and checked by a qualified electrician, 
using copper wire only. All gas connections should 
be made and leak-tested by a suitably qualified 
individual, per instructions in this manual. 

3. Use only the fuel for which the heater is designed 
[see nameplate). Using LP gas in a heater that 
requires natural gas, or vice versa, will create the 
risk of gas leaks, carbon monoxide poisoning and 
explosion. 

2. Follow installation instructions CAREFULLY to 
avoid creating unsafe conditions. All wiring should 

I I 

DO NOT ATTEMPT TO CONVERT THE HEATER FOR 
USE WITH A FUEL OTHER THAN THE ONE 
INTENDED. SUCH CONVERSION IS DANGEROUS, 
AS IT WILL CREATE THE RISKS LISTED ABOVE. 

4. Make certain that the power source conforms to 
the electrical requirements of the heater. 



MODELS 3E366C THRU 3E368C, 3E369B THRU 3E3758, 
FORM 582486 1 3E379C THRU 3E381C. 3E382B THRU 3E386B93E406B & 3E4078 

08262 1 
General Safety information (Continued) units must be at least 10 feet above the upper surface 

w of wings or engine enclosures of the highest aircraft 

A WARNING A to be stored in the hangar and 8 feet above the 
floor in shops, offices, and other sections of the 

DISCONNECT POWER BEFORE INSTALLING OR 
SERVICING THE HEATER. IF THE POWER DISCON- 
NECT IS OUT OF SIGHT, LOCK IT IN THE OPEN 
POSITION AND TAG IT TO PREVENT UNEXPECTED 
APPLICATION OF POWER. FAILURE TO DO SO 
COULD RESULT IN FATAL ELECTRIC SHOCK. 

DO NOT DEPEND UPON A THERMOSTAT OR OTHER 
SWITCH AS SOLE MEANS OF DISCONNECTING 
POWER WHEN INSTALLING OR SERVICING 
HEATER. ALWAYS DISCONNECT POWER AT MAIN 
CIRCUIT BREAKER AS DESCRIBED ABOVE. FAIL- 
URE TO DO SOCOULD RESULT IN FATAL ELECTRIC 
SHOCK. 

5. Special attention must be given to any grounding 
information pertaining to this heater. To prevent the 
risk of electrocution, the heater must be securely 
and adequately grounded. This should be accom- 
plished by connecting a grounded conductor 
between the service panel and the grounding screw 
provided in the conduit box of the heater. To ensure 
a proper ground, the grounding means must be 
tested by a qualified electrician. 

6.  Do not insert fingers or foreign objects into the 

'hF' 
heater or its air moving device. Do not block or 
tamper with the heater in any manner while in 
operation or just after it has been turned off, as 
some parts may be hot enough to cause injury. 

7. This heater is intended for general heating 
applications ONLY. It must NOT be used in 
potentially dangerous locations such as flammable, 
explosive, chemical-laden or wet atmospheres. 

8. Do not attach ductwork to this product or use it 
as a makeup air heater. Such usage voids the 
warranty and. willcreak unsafeop_erati~n..-. . 

9. In cases in which property damage may result from 
malfunction of the heater, a backup system or a 
temperature sensitive alarm should be used. 

10. The venting system shall be in accordance with 
the heater manufacturer's installation instructions. 

Installation 
LOCATING HEATING 
Location of unit heaters is related directly to the selection 
of sizes. Basic rules to follow: 
1. Mounting height: As a general rule, unit heaters must 

be installed 8 feet above the floor. Less efficient 
air distribution results at higher levels. Of course, 
there are exceptions to this principle. Occasionally 
unit heaters must be mounted at 12 to 16 feet above 
the floorto clear obstacles. In this case, it is advisable 
to use centrifugal blower heaters. One exception to 
the minimum mounting height would be in a school 
classroom or other structures where ceiling heights 
are 10 feet or less if permitted by local codes. 

2. Unit heaters should be installed in airplane hangars 
and public garages as follows: In airplane hangars, 

hangar wheie aircraft are not stored or housed. Refer 
to ANSI/NFPA No. 409. 

3. In public garages, unit heaters must be at least 8 
feet above the floor. Refer to NFPA No. 88A Parking 
Structures and NFPA No. 88B Repair Garages. 

4. Air distribution: Direct air towards areas of maximum 
heat loss. When multiple heaters are involved, 
circulation of air around the perimeter is recom- 
mended (where heated air flows along exposed 
walls). Satisfactory results can also be obtained 
where multiple heaters are located toward the center 
of the area with heated air directed toward the outside 
walls. Be careful to avoid obstacles and obstructions 
which could impede cool air distribution patterns. 
Heat throw distances as well as examples of heater 
location are presented (see chart below). 

LOCATIONS TO AVOID 
Unit heaters should not be installed within corrosive 
or flammable atmospheres. Do not locate any gas fired 
heater where air for combustion contains chlorinated 
vapors or acid fumes. Avoid locations where extreme 
drafts can affect burner operation. 

Presence of these air impurities can cause 
premature failure of the heat exchanger and void 
the warranty. (See Limited Warranty on page 11.) 

Unit heaters should not be installed to maintain low 
temperatures and/or freeze protection of buildings. A 
minimum of 50°F thermostat setting must be 
maintained. 
If unit heaters are operated to maintain lower than 50°F; 
hot flue gases are cooled inside heat exchanger to point 
where water vapor (a flue gas by-product) condenses 
onto the heat exchanger walls. The resuH is a mildly 
corrosive acid that prematurely corrodes the aluminized 
heat exchanger and can actually drip water down from 
the unit heater onto floor surface. Additional unit heaters 
should be installed if a minium 50°F thermostat setting 
cannot be maintained. 
The unit heater MUST be installed such that the gas 
ignition control system is not directly exposed to water 
spray, rain, or dripping water. 

Chart No. 3 
APPROXIMATE DISTANCE OF HEAT THROW (FEET) I ~ i s t a n c e  from I 

floor to bollom 
ol unil Size Unil - BTU Input (Multiply by 1000) 

HT. 1 25 (30145 1 60 1 75 1 100 ( 

NR = No! recommended. 



Installation (Continued) 

MODELS 3E366C THRU 3E368C, 3E369B THRU 3E3758, 

WOOD CONSTRUCTION JOISTS' 

FORM 552486 

Figure 1 - Locating the Heaters - 

3E379C THRU 3E381 C, 3E382B THRU 3E386B, 3E406B & 3E407B 

NOTE: Unit heater sizing should be based upon heat 
loss calculations where unit heater output equals or 
exceeds heat loss. Heater output is approximately 80% 
of input BTUIHR rating. 

CLEARANCES 
1. Every gas appliance shall be located with respect 

to building construction and other equipment so as 
to permit access to the appliance. Clearance 
between the vertical walls and the vertical sides of 
the appliance shall be no less than 18". Minimum 

'IrC clearance between the top of the appliance and the 
ceiling is 6". 

2. Minimum clearance from combustibles to the bottom 
of the unit is 12"; however, this bottom clearance 
should be maintained at 2" for access to the burners. 
The minimum clearance from combustibles to the 
flue collector is 6". Adequate clearance must be 
maintained around air openings into the combustion 
chamber. 

HEATER MOUNTING 
STEEL CONSTRUCTION' 

WASHER 8 NUT 

THREADED PIPE 

Figure 2 -- 

STD. I-BEAM 

MALLEABLE 
IRON BOLT 

x 6' LAG BOLTED 
ACROSS JOISTS 

rSEE CHART NO. 1 FOR " A  DIMENSION 

'ALL HANGING HARDWARE% WOOD NOT INCLUDED. 

Figure 3 - Mounting Heaters - 

AIR FOR COMBUSTION 
Appliances shall be installed in a location in which 
the facilities for ventilation permit satisfactory 
combustion o f  gas, proper venting, and the 
maintenance of ambient temperature at safe limits 
under normal conditions of use. Appliances shall 
be located in such a manner as not to interfere with 
proper circulation of air within the confined space. When 
buildings are so tight that normal infiltration does not 
meet air requirements, outside air shall be introduced 
per Sections 1.3.4.2 and 1.3.4.3. of ANSl 2223.1 for 
combustion requirements. A permanent opening or 
openings having a total free area of not less than one 
square inch per 5,000 BTUIHR of total input rating of 
all appliances within the space shall be provided. 

AFTER SUSPENSION IS COMPLETED 
(See Figures 2 & 3) 
Proceed as follows: After unit heater is hung - level 
from side to side and front to back (from the two balanced 
suspension points): 

A WARNING A 
MAKE CERTAIN THAT THE STRUCTURE TO WHICH 
THE HEATER IS TO BE MOUNTED IS CAPABLE OF 
SAFELY SUPPORTING ITS WEIGHT. UNDER NO - 
CIRCUMSTANCES MUST THE GAS LINES OR THE 
ELECTRICAL CONDUIT BE USED TO SUPPORTTHE 
HEATER. FAILURE TO HEED THESE WARNINGS . 
MAY RESULT IN PROPERTY DAMAGE, PERSONAL 
IN JURY OR DEATH. 

GAS CONNECTIONS: 
(See Figures 4, 5 and Chart No. 2) 
Unit heater must be connected to a gas supply source 
capable of supplying its full rated BTU capacity at a 
pressure not less than 5" WC nor greater than 14" WC 
for natural gas. For propane gas service, the manifold 
pressure must be 10" WC. A re ulator (not supplied) 9, must be field installed at LP tan to assure pressure 
is not greater than 14" WC. The connecting pipe should 
be sized in accordance with the ANSl Standard 2223.1 



MODELS 3E366C THRU 3E368C, 3E369B THRU 3E375B. 
3E379C THRU 3E381C, 3E382B THRU 3E3868,3E406B & 3E407B - . - - - . 

installation (Continued) 
National Fuel Gas Code. See gas pipe sizing chart ELECTRICAL CONNECTIONS: (See Figures 5, 6, 7 & 8) 
for Proper size of gas supply piping. The gas piping Standard units are shipped for use on 115 volt, 60 hertz 
supplied by the unit heater manufacturer has been single phase electric power. Check the motor nameplate 
tested for leaks. A ground Joint union and a manual and electrical rating on the transformer before 
gas valve should be installed ahead of the unit heater energizing the unit heater electrical system. The wiring 
controls to permit servicing. it is recommended that pipe of the unit heater conforms to the standard as set forth 
compound which is resistant to the action of liquified in ANSI Standard ,783.8. The external wiring must 
petroleum gases be used. Do not overtighten the inlet conform to the National Electrical Code and applicable 
gas piping into the valve. This may cause stresses local codes. It is recommended that the electrical power 
that would crack the valve. The gas supply piping supply to the unit heater be provided from a fused, 
and all factory unit piping should be checked for gas separate, and permanently live electrical circuit. This 
leaks with a soapy water solution or some other unit must be electrically grounded according to the 
approved method but never with matches or any National Electrical Code ANSVNFPA-70-1993. See 
other source of ignition. thermostat connections. 

THE APPLIANCE AND ITS INDIVIDUAL SHUTOFF 
VALVE MUST BE DISCONNECTED FROM THE GAS 
SUPPLY PlPlNG SYSTEM DURING ANY PRESSURE 
TESTING OF THAT SYSTEM AT TEST PRESSURES 
IN EXCESS OF 112 PSI (3.5 KPA). THE APPLIANCE 
MUST BE ISOLATED FROM THE GAS SUPPLY 
PIPING SYSTEM BY CLOSING ITS INDIVIDUAL 
MANUAL SHUTOFF VALVE DURING ANY PRES- 
SURE TESTING OF THE GAS SUPPLY PlPlNG 
SYSTEM ATTEST PRESSURES EQUAL TO OR LESS 
THAN 112 PSI (3.5 KPA). A DRlP LEG MUST BE 
INSTALLED AHEAD OF THE UNIT. A 118" NPT 
PLUGGED TAPPING ACCESSIBLE FOR TEST 
GAUGE CONNECTION, MUST BE INSTALLED 
IMMEDIATELY UPSTREAM OF THE GAS SUPPLY 
CONNECTION TO THE APPLIANCE. 

DRlP LEG 

6 
FAN BLA 

SUGGESTED METHOD 
FOR INSTALLING 

TO HIGH L 
BLOCKED 

.IMIT AND 
VENT SWITCH 

*ALSO SEE 
FIGURE 9C 

Figure 5 - Valve Transformer & Thermostat - -  
Connections 

GAS \ 
CONNECTION 

WHITE 

Figure 4 - Installing Drip Leg - 

The transformer supplied with this unit heater is 
internally fused. Any overload or short circuit will ruin 
the transformer. DO NOT USE A SCREWDRIVER 
ACROSS THE TERMINALS TO CHECK FOR POWER. 
Use a voltmeter. 

FAN TIME DELAY SWITCH 

f. A \  / - J r 7 ' ,  

IMPORTANT: HEATER INSTALLATION FOR USE 
WITH PROPANE (BOTTLED) GAS MUST BE MADE 
BY A QUALIFIED L.F! GAS DEALER OR INSTALLER. 
HE WILL ENSURE THAT PROPER JOINT COM- 
POUNDS ARE USED FOR MAKING PIPE CONNEC- 
1-IONS; THAT AIR IS PURGED FROM LINES; THAT 
A THOROUGH TEST IS MADE FOR LEAKS BEFORE 
OPERA-TING HEATER: AND THAT IT IS PROPERLY 

TOR 

*ALSO SEE 
FIGURE 9C 

TO - 
' THERMOSTA 

-2 ;;; ~ ~ ; G N I T E R  TRANSFORMER- 
24 VOLT SIDE 

CONNECTED TO THE PROPANE GAS SUPPLY 
SYSTEM. - Figure -- 6 - Junction Box Wiring 

- 5 - 



Installation (Continued) 
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LOW-VOLTAGE 
THERMOSTAT 
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FOR LOW-VOLTAGE THERMOSTAT WIRING 
WITHOUT SUMMER FAN SWITCH OPERATION 

3E379C THRU 3E381 C, 3E382B THRU 3E3865,3E406B & 3E407B 

THERMOSTAT HEAT 
ANTICIPATOR ADJUSTMENT 

INITIAL HEAT ANTlClPATOR SETPOINT SHOULD 
EQUAL THERMOSTAT'S CURRENT AMPERAGE 

DRAW WHEN UNIT IS FIRING. 

CONSULT THERMOSTAT'S MANUFACTURER 
INSTRUCTIONS FOR FURTHER INFORMATION. 

Figure 9C - For Low-Voltage Thermostat Wiring 
-10 Summer Fan Operation and Anticipator 
Adjustments 

VENTING: See Figure 5. 

A CAUTION 

This unit heater is equipped with a blocked vent 
(spill) shutoff switch. 

If the venting system becomes blocked or there 
is continuous spillage the vent shutoff switch will 
shut off the unit heater. Before resetting the switch 
check to see if the vent system is blocked. Remove 
any blockage. 

To reset the switch (which i s  located in  the upper 
r ight side of the draft diverter), push the reset 
button after the unit heater has cooled down. 

NOTE: The sw,itch will not reset hot. 

All unit heaters must be vented. They should be 
vented with a UL listed Type B vent, a factory built 
chimney, or a lined brick and mortar chimney that has 
been constructed in accordance with the National 
Building Code. The horizontal section of the vent 
connector should slope upward from the heater at the 
rate of 1/4" per foot of length. Horizontal portions of 
the venting system shall be supported at maximum 

intervals of four feet to prevent sagging. The venting 
should comply with Part 7, Venting of Equipment of the 
National Fuel Gas Code, ANSI 2223.1-1992 or 
applicable provisions of local building codes. The 
ventingsystem should be checked to determine whether 
or not there is adequate draft to assure proper venting 
of the appliance. 

Other considerations to which governing codes should 
be applied are: vent clearances from combustible 
materials, vent termination above the roof, dilution air 
for venting, and combined vents. 

In buildings where negative pressures are created by 
exhaust fans or other causes, the negative pressure 
will cause downdraft conditions in a gravity vent. Here 
"Make-up Air Heaters" should be specified. Do not try 
to use Powered Vents to overcome a negative pressure 
problem. 

Vent connectors serving Category I heaters shall not 
be connected into any portions of mechanical draft 
systems operating under positive pressure. 

Diameter for vent pipe from unit heater to stack should 
never be less than that of vent outlet in unit. When 
a common vent is used for more than one unit, refer 
to NFPA No. 54 for venting design.* Length of vent 
pipe from unit heater t o  stack should be kept at 
a minimum and should not exceed 75 percent of 
the height of the vertical flue section. Vent pipe 
should be at least 6" from combustible material and 
should be properly insulated when passing through 
combustible partitions. Where vent goes directly from 
unit through roof, the vertical stack should be at least 
5 feet and an approved type weather cap should be 
used. Top of vertical stack should be at least 2 feet 
above the highest point of roof. Responsibility of 
providing adequate vent rests with the installer of this 
equipment. 

FOR 30.000 THRU 125.000 
MODELS ONLY. 

FOR 150,000 THRU 
250,000 MODELS 

<: L-! :?USE INSULATED 

MIN. DISTANCE 

MIN. SLOPE 

HEATER 114" TO 
10 FT. MAX. 

* 

Figure 9 - Venting - 

MIN. 



Operation 
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GXPLANATION OF CONTROLS 
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1. The unit heater is equipped with a dual automatic 
gas valve and electric ignition device (separate from 
the gas valve on some models) which provide the 
following functions: 
a. Pilot solenoid valve is energized and pilot is 

electrically ignited when thermostat calls for heat. 
b. Electronic circuitry proves that pilot flame is 

established, then energizes main gas solenoid 
valve. 

c. When thermostat is satisfied, main gas solenoid 
valve and pilot solenoid valve are de-energized, 
stopping all flow of gas. 

d. Pilot solenoid valve also functions as a main gas 
valve to provide redundancy. 

e. Pressure regulator provides proper and steady 
gas pressure to the main burners. 

f. Manual shutoff valve for service and long term 
shut-down. (Separate from the automatic valve 
on some models.) 

2. The limit switch interrupts the flow of electric current 
to the main gas valve in case the heater becomes 
overheated. 

3E379C THRU 3E381C, 3E382B THRU 3E3860,3E406B & 3E407B 

3. The fan switch delays the operation of the fan until 
the heater is warmed, then keeps the fan running 
after the gas has been turned off until the useful 
heat has been removed. The startup fan delay must 
not exceed 90 seconds from a cold start. 

4. The wall thermostat is a temperature sensitive switch 
which turns the main gas valve ON or OFF to control 
the temperature of the space being heated. It must 
be mounted on vibration-free, vertical surface away 
from air currents, in accordance with the instructions 
furnished with the thermostat. 

3. Clock the time in seconds required to burn one cubic 
foot of gas by checking the gas meter. 

4. Insert the time required to burn one cubic foot of 
gas in the following formula and compute the input 
rate. 

3600 (Sec. Per Hr.) X Btu./Cu. Ft. 
= INPUT RATE 

Time (Sec.) 
EXAMPLE: Assume the Btu content of 1 cubic foot of 
gas equalled 1000 and that it takes 18 seconds to burn 
one cubic foot of gas. 

NOTE: If computation exceeds or is less than 95% of 
.gas BTUIHR input rating (see Specifications), adjust 
gas pressure. 

GAS PRESSURE ADJUSTMENT 
1. NATURAL GAS: Best results are obtained when the 

unit heater is operating at its full input rating with 
the manifold pressure of 3.5" WC. Adjustment of the 
Pressure Regulator is not normally necessary since 
it is preset at the factory. However, field adjustment 
may be accomplished as follows: 
a. Attach manometer at pressure tap plug below 

control outlet. 
b. Remove regulator adjustment screw cap located 

on combination gas valve. 
c. With small screwdriver, rotate adjustment screw 

counterclockwise to decrease or clockwise to 
increase pressure. 

A CAUTION 
I 1 

INITIAL LIGHTING INSTRUCTIONS 
IMPORTANT: NEVER OVERFIRE THIS UNIT HEATER, force beyond limits! 
AS LINSAT1SFACTORY OPERATION OR SHORT LIFE 
MAY RESULT d. Replace regulator adjustment screw cap. 

Open the manual gas valve supplying gas to the 
unit heater and, with the union connection loose, 
purge air from gas line. Tighten union and check 
for gas leaks, using a soapy water solution only. 
Open manual valve on unit heater. 
Turn ON electrical power. 
Unit should be under control of thermostat. Turn 
thermostat to highest point and determine that pilot 
and main burners ignite. Turn thermostat to lowest 
point and determine that pilot and main burners are 
extinguished. 
If pilot adjustment is required, remove pilot adjust- 
ment seal cap and adjust pilot screw to obtain proper 
flame. Clockwise rotation decreases pilot flame size. 
Replace cap. 
Turn thermostat to desired position. 

2. PROPANE GAS: An exact manifold pressure of 10.0" 
WC must be maintained for proper operation of the 
unit heater. If the unit is equipped with a pressure 
regulator on the combination gas valve, follow steps 
(a) through (dl above. If the unit is not equipped, 
the propane gas supply system pressure must be 
regulated to attain this manifold operating pressure. 

3. Ratings of gas appliances are based on sea level 
operation and need not be changed for operation 
at elevations up to 2,000 feet. For operation at 
elevations above 2,000 feet, input ratings should be 
reduced at the rate of 4 percent for each 1.000 feet 
above sea level. (Also see Canadian Installations). 

A CAUTION 

Do not at tem~t to de-rate the heater bv installina 
ilCY TO CHECK GAS INPUT RATE blank (undrilled) orifices. This may causk hot spot; 

on the heat exchanger and significantly shorten 
1. Turn OFF all gas appliances that use gas through its life. Holes in the heat exchanger may allow the same meter as the unit heater. harmful combustion products to enter the space 
2. Turn gas OIV to the unit heater. being heated. 



O~eration /Continued) 1. lns~ect fan blade and auard for accumulation of lint 

MODELS 3E366C THRU 3E368Cl 3E369B THRU 3E3758, 

or other foreign mateGal. Clean as appropriate to 
-4. After the unit heater has been operating for at least maintain efficient air flow. 

15 minutes, adiust the ~rimarv air flow to the burners 
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as follows;'tur~ friction lockid manually rotated air 2. Check lubrication instructions on motor. If oiling is 
shutters clockwise to close; counterclockwise to required, add 3 to 4 drops of electric motor oil to 
open. (See Figure 11.) the motor as follows, depending on service. 

3E379C THRU 3E381Cl 3E382B THRU 3E386B, 3E406B & 3E407B 

5. For correct air adjustment, close air shutter until yel- 
low tips in flame appear. Then open air shutter to the 
point just beyond the position where yellow tipping 
disappears. On some propane units air shutter may 
be completely closed for correct adjustment. 

A CAUTION 

There may be momentary and spasmodic orange 
flashes in the flame. This is caused by the burning 
of airborne dust particles, and is not to be confused 
with the yellow tipping, which is a stable or 
permanent situation, when there is insufficient 
primary air. 
6. If thermostat employed has an adjustable heat 

anticipator, adjust the heat anticipator to match the 
thermostat amperage draw while unit is firing. For 
further information, consult the thermostat manufac- 
turer's literature. 

Maintenance 

A WARNING A 
b' DISCONNECT ALL POWER SOURCES RELATED TO 

THE INSTALLATION BEFORE SERVICING ANY 
COMPONENT. 

TRP 

JUNCTION 
BOX 

MAIN 
BURNER 

"PACKAGED" 

PILOT 
BURNER 
P l LOT 
TUBING 
THERMOSTAT 

PILOT 
OBSERVATION 
PORT 

BURNER 
"DRAWER" 

JRNE 

a. Light Duty - After 3 years or 25,000 hours of 
operat ion. 

b. Average Duty - Annually after 3 years or 8,000 
hours of operation. 

c. Heavy Duty - Annually after 1 year or at least 
every 1500 hours of operation. 

A CAUTION 

Do not over oil! 

3. To clean or replace the main burners, turn OFF both 
electric power supply and gas supply to the unit 
heater and proceed as follows: 
a. Remove bottom panel. 
b. Compress spring by moving burner toward 

manifold; slide opposite end of burner downward 
from locating slot while retaining spring is still 
compressed. 

c. Pull burner away from heater. 
d. To clean burners, remove any dust, dirt, or other 

foreign matter using a bristle brush and/or 
compressed air. Ensure that all ports are 
unobstructed. Inspect and clean pilot burner if 
necessary. 

4. Replace all parts in reverse order. 

ORIFICE 

- 
COUPLE 

Figure 10 -- 

PILOT BURNER 

Figure 11 - Pilot Burner - 
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For Canadian Installations Only 
The following instructions apply to Canadian installa- heaters must be orificed to 90% of the normalaltitude 
tions in addition to installation and operating rating, and be so marked in accordance with the 
instructions: C.G.A. certification. 
1. lnstallation must conform with local building codes, 

or in absence of local codes, with current CANICGA 
B149.1, Installation Codes for Natural Gas Burning 
Appliances and Equipment, or CANICGA 8149.2, 
lnstallation Codes for Propane Gas Burning 
Appliances and Equipment. 

2. Any references to US. standards or codes in these 
instructions are to be ignored and the applicable 
Canadian standards or codes applied. 

3. Any references to deration at altitudes in excess of 
2000 feet are to be ignored. When installed in 

4. Unit heaters are designed and certified to comply 
with CANICGA 2.6. 

5. In Canada, installation in airplane hangars when 
acceptable to the enforcing authorities, and in public 
garages when installed in accordance with currenl 
CANICGA 8149 lnstallation Codes for Gas Burning 
Appliances and Equipment. 

6. All electrical connections must be in accordance 
with.the Canadian Electrical Code, Part 1, CSA 
Standard C22.1. 

LIMITED WARRANTY 

DAYTON ONE-YEA R LIMITED WARRANTY Gas unit heaters, Models 3E366C thru 3E368C, 3E369B 
thru 3E3755, 3E379C thru 3E381 C, 3E382B thru 3E3865, 3E406B & 3E4075, are warranted by Daytori 
Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under normal 
use for one year after date of purchase. Any part which is determined by Dayton to be defective in 
material or workmanship and returned to an authorized service location, as Dayton designates, shipping 

claim procedures, see PROMPT DISPOSITION below.   his limited warranty gives purchasers specific 
legal rights which vary from state to state. 
LIMITATION OF LIABILITY To the extent a110 wable under applicable law, Dayton 's liability for consequential 
and incidental damages is expressly disclaimed. Dayton's liability in all events is limited to, and shall 
not exceed, the purchase price paid. 
WARRANN DISCLAIMER. Dayton has made a diligent effort to illustrate and describe the products in 
this literature accurately; however; such illustrations and descriptions are for the sole purpose of identification, 
and do not express or imply a warranty that the products are merchantable, or fit a particular purpose, 
or that the products will necessarily conform to the illustrations or descriptions. 
Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated 
in "LIMITED WARRANTY" above is made or authorized by Dayton. 

PRODUCT SUITABILITY Many states and localities have codes and regulations governing sales, 
construction, installation, and/or use of products for certain purposes, which may vary from those in 
neighboring areas. While Dayton attempts to assure that its products comply with such codes, it cannot 
guarantee compliance, and cannot be responsible for how the product is installed or used. Before purchase 
and use of a product, please review the product application, and national and local codes and regulations, 
and be sure that the product, installation, and use will comply with them. 
Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not 
allow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion 
may not apply to you; (b) also, some states do not allow limitations on how long an implied warranty 
lasts, consequently the above limitation may not apply to you; and (c) by law, during the period of this 
Limited Warranty, any implied warranties of merchantability or fitness for a particular purpose applicable 
to consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 
PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment 
with respect to any product which proves to be defective within limited warranty For any product believed 
to be defective within limited warranty, first write or call dealer from whom product was purchased. Dealer 
will give additional directions. If unable to resolve satisfactorily, write to Dayton at address below, giving 
dealer's name, address, date and number of dealer's invoice, and describing the nature of the defect. 
Title and risk of loss pass to buyer on delivery to common carrier: If product was damaged in transit 
to you, file claim with carrier: 

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, IL 60714 

costs prepaid, will be, as the exclusive remedy, repaired or replaced at Dayton's option.  or-limited warranty 
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I 
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F~gure 12 - Heat Exchanger 8 Components - 
Replacement Parts Illustration - 

[ Il5I l l6O MOTORS 

Figure 14 - Fan 8 Motor Replacement Parts I l l u s t r a u  - 

ORDER REPLACEMENT PARTS 
BY CALUNG TOLL FREE 

1-800-323-0620 
Please provlde lollowing infornatlon- Address parts correspondence lo. - Model Number I Parts Corn~any of America . Ser~al Number (1 any) I 1657 Shermer Road 

Par' Descr~pl~on and Number 
as shown ~n Pans LISI Northbrook IL 60062-5362 

NAT. B L.P GAS 

250,000 BTUIHR. MODELS 
NAT. GAS ONLY 

Figure 13 - Burner Replacement Parts Illustration - 



MODELS 3E366C THRU 3E368C, 3E3698 THRU 3E375B. 
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0 8 2 6 2  1 
Replacement Parts List for Figures 12-14 Chart No. 4 

FOR SIZE! 

DESCRIPTION 

L.P. 

5 667 Sensor lead 
6 G67 Sensor probe 

t 8  Igniter 
Nat. 
L.P. 

t 9  Pilot burner assy. 
Nat. 
L.P. 

10 Burner orifice set Nat. 
L.P. 

11 Burner spring set 
12 Main burner set (Alum.) 
13 Air shutter set 
14 Burner manifold 
15 Pilot tubing 

16 Transformer 115124, 40 VAC 
17 Mounting plate 
18 Motor 
19 Fan blade 
20 Fan guard 

21 Hardware kit 
i22  Electrode sensor/lead 
23 Blocked vent (spill) switch 
A High limit switch 
A Fan time delay* 
A Louver spring set 

A Louver horizontal set 
A Right side panel 
A Left side panel 
A Bottom panel 

A Venturi panel 
A Venturi extension assy. 
A Bottom rear extension assy. 

-~ ~ ~ - -..- 

( ~ ~ r t  of Heat Exchanger Assembly) 20504 
21500 21500 21500 21500 21591 

21505A 21505A 21505A 21505A 21504 
21511 21511 21511 21511 NA 
21510 21510 21510 21510 NA 

(Included with Main Gas Valve) 21522 
(Included with Main Gas Valve) 21 524 

21508 21508 21508 21508 21512 
21509 21509 21509 21509 21513 

*) Fan Time Delay is localed insjde Junction Box. ( A )  Not shown. 
t )  30 thru 75 models may also be equipped with the following alternate controls: 

Main Gas Valve: 21501 (Nat.), 21504 (I?); Ignitor: 21522 (Nat.), 21524 ( I F ) ;  Pilot Burner Assy.: 21512 (Nat.), 21513 (L.P); Electrode Sensor Lead: 21514 

- 
Main Burner Orifice Schedule * Chart No. 5 

* TYPE OF GAS NATURAL PROPANE TYPE OF GAS NATURAL PROPANE * 
INPUT BTU VALUE 1075 BTU VALUE 1075 2500 NO. OF INPUT 25D0 NO. OF 

I N  MANIFOLD PRESSURE 3.5 BURNER IN MANIFOLD PRESSURE 3.5 BURNER 
1000 BTU IN INCHES WATER lo ORIFICES 1000 BTU I N  INCHES WATER lo ORIFICES 

30 FtVHr 28 12 2 175 FtJIHr 163 70 
Orifice Drill 4 9 5 7 Orifice Drill 4 1 5 4 7 

45 FtVHr 42 18 3 200 Ft31Hr 186 8 0 
Orifice Drill 4 9 5 7 Orifice Drill 41 54 8 

60 Ft31Hr 56 24 4 225 Ft31Hr 210 90 
Orifice Drill 49 5 7 Orifice Drill 4 1 54 9 

75 FtVHr 70 30 5 250 Ft3/Hr 233 
Orifice Drill 49 5 7 Orifice Drill 41 loo 10 5 4 

1 OD FtVHr 96 40 4 300 F t W r  280 120 
Orilice Drill 4 1 54 Orifice Drill 41 54 12 

125 FP/ Hr 120 5 0 5 350 FtVHr 326 
Orifice Drill 41 54 Orifice Drill 41 140 14 54 

150 FtV H r 140 60 6 400 Ft3/Hr 372 
Orifice Drill 41 54 Orifice Drill 4 1 16 54 

(*) Th~s schedule IS for un~ls  operat~ng a1 normal alliludes of 2000 It or less When inslalled In Canada any references to deralion at all~tudes In excess 01 2000 leel are lo be ignored 
When inslalled In Canada a1 altitudes o l2000 lo  4500 leel, the unlt healers musl be oriliced lo 90% of Ihp normal altitude rallng and be so marked ~n accordance wllh the C G A cerlllicallon 



Pilot will not light 
or will not stay lit 
(Contin uea) 

MODELS 3E366C THRU 3E368C, 3E369B THRU 3E37'58, 
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Troubleshooting Chart No. 6 (Continued) 
Y M I T  - FAN SWITCH - AUTOMATIC PILOT - AUTOMATIC VALVE - FAN OPERATION (Cont~nued) 

LIMIT-FAN SWITCH 

SYMPTOM 

Fan will not run 

Fan motor turns 
ON and OFF 
while burner is 
operating 

I 1 POSSIBLE CAUSE(S) 

Fan motor will 

CORRECTIVE ACTION 

7 not stop 

OOR HEATING RE 

Not enough heat 

- -  

Too much heat 

Cold air is deliv- 

ered during 
heater operation 

1. Loose wiring 

9. Extremely high or low gas pressure 
10. Bent or kinked pilot iubing 
1 1. Drafts around unit 
12. Pilot valve not opening (faulty wiring) 

2. Defective motor overload protector or de- 
fective motor 

3. Defective fan switch 

9. Refer to Operation 
10. Replace pilot tubing 
1 1. Eliminate drafts. Refer to Installation 
12. Inspect and correct all wiring 

1. Fan switch heater element improperly 
wired 

2. Defective fan switch 
3. Motor overload protector cycling ON and 

OFF 

4. Motor not properly oiled 

1. Improperly wired fan control 
2. Pilot not lit while thermostat calls for heat 
3. Defective fan switch 

1. Incorrect gas input 
2. Heater undersized 

3. Thermostat malfunction 
4. Heater cycling on limit control 

1. Thermostat malfunction 
2. Heater runs continuously 

a. Improper thermostat or transformer 
wiring at gas valve 

b. Short circuit 

c. Defective or sticking gas valve 
d. Excessive gas supply pressure 

Fan switch heater element improperly wired 

1. Incorrect manifold pressure or inpui 
2. Voltage to unit too high 

3. Air throughput too high 

1. Check and tighten all wiring connections 
per diagrams 

2. Replace motor 

3. Check for 24V across terminals 1 and 3 
on fan time delay switch. If 24V is present, 
jumper terminal numbers 2 and 4. If motor 
runs, replace fan time delay switch. If 24V 
is not present, check wiring per diagrams 

1. Be sure fan switch heater terminals are 
connected to gas valve per diagrams 

2. Replace fan switch 
3. Check motor amps against motor name 

plate rating, check voltage, replace fan 
motor if defective 

4. Refer to label on motor 

1. Check all wiring 
2. Light pilot (see previous symptoms) 
3. Replace fan switch 

1. Refer to Operation 
2. This is especially true when the heated 

space is enlarged. Have the heat loss cal- 
culated and compare to the heater output 
(80°h of input). Your gas supplier or in- 
staller can furn~sh this information. If heat- 
er is undersized, add additional heaters 

3. Replace thermostat 
4. There should be no ducts attached to the 

front of this heater. Check air movement 
through heat exchanger. Check voltage 
to fan motor, clean fan blade and heat 
exchanger, and oil fan motor 

1. Replace thermostat 
2. 

a. Check wiring per diagrams 

b. Check operation at valve. Look for 
short and correct, such as staples 
piercing thermostat wiring 

c. Replace gas valve 
d. Refer to Operation 

Be sure fan switch heater terminals are con- 
nected to gas valve per diagrams (page 5) 

1. Refer to Operation 
2. Check motor voltage with fan running. 

Should be 115 volts AC 
3. Refer to Operation 



Optional Accessories 

MODELS 3E366C THRU 3E368C, 3E369B THRU 3E3758, 

FOUR-TO-TWO SUSPENSION KIT 
Part No.: 27370 
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DRAFTOR KIT 
Each kit contains draftor, adaptor and relay. 

3E37K THRU 3E384C, 3E382B THRU 3E386B,3E406B & 3E407B 

Allows easy installation of current two-point mounting 
unit heaters in locations where four mounting points 
exist. This retrofit situation typically involves units with 
inputs of 125,000 BTUIHR and larger. 

INSTALLATION INSTRUCTIONS & PARTS LIST 
FOUR TO TWO-POINT SUSPENSION KIT 

KIT CONTENTS 
1. (2) Brackets, 12 ga, C.R.S. 
2. (2) Bolts, 1/2-13 UNC x 3" Ig. 
3. (4) Washers, plain 
4. (2) Washers, lock 
5. (2) Nuts, 1/2-13 UNC 

Figure 15 -- 

MODELS 

PRIOR TO INSTALLATION 
Prior to adapting to any existing four-point suspension, 
determine that it is secure by inspecting the existing 
heater mounting, wood joists, I-beams, bolts, washers 
& clamps. 

KIT PART NO. 

+ 5" DIA.--+ 
DISCHARGE TO FLUE 

OSDR 11 51/30 
OSDR 1 15L140 
OSDR 1 15L160 
OSDR 1 15Ll75 

OSDR 1 l 5 L I l  00 
OSDR 1 1'5L1125 
OSDR 1 15L/150 
OSDR 1 15Ll175 

OSDR 1 15L1200 
OSDR 1 15L1225 
OSDR 1 15L1250 

DRAFTOR 
A draftor may be used in lieu of, or in conjunction with, 
a chimney. Where chimneys of sufficient height are 
impractical, or where distances of heaters to chimney 
are so great that sufficient draft cannot be created, a 
mechanical draftor will get rid of the products of 
combustion from the heater. Plants with minor negative 
pressure should use mechanical draftors. 

The induced draftor is a rugged, well designed air 
handling exhaust fan. Combined with the proper inlet 
orifice size for each unit, it provides correct venting 
and allows use of minimum diameter vent flue. Normally 
it is started and stopped by the room thermostat and 
provides pre-purge and post-purge of the products of 
combustion. A centrifugal switch in the draftor motor 
operates the electric gas valve. When used on a d ~ a l  
furnace the draftor can operate the electric gas valve 
and also control the system fan motor usually through 
a magnetic starter. 

Only one size draftor is required for units up to 400,000 
BTU input. 

RED WIRES TO BLACK 
GAS VALVE I 'OWE' 



I MODELS 3E366C THRU 3E368C, 3E369B THRU 3E375B, 
FORM 582486 1 3E379C THRU 3E381 C, 3E382B THRU 3€3868,3E406B & 3E407B 

C Optional Accessories (Continued) 
INSTALLATION AND OPERATION OF DRAFTOR 

DIMENSION DATA 

NOTE: Runs should be reduced as follows for listed accessories: Each 90" elbow - 10'; Each 45" elbow - 5'; 
Briedert cap or equivalent - 10'. 

NORMAL HEATER FLUE SIZE 
"S" (OV = OVAL) 

RECOMMENDED FLUE PIPE 
DIAMETER 

MAXIMUM LENGTH OF RUN 
- FEET 

NO. 10 SHEET 
118 DRILL METAL SCRS 

; ] 
HEATER I 

4"R 

4" 

100' 

TRANSITION 

'*) VENT MUST 
TERMINATE 
VERTICALLY. 

Typical assembly of power vent unit showing method of installing 
draftor assembly to flue outlet collar. 

Figure 17 -- 

INSTALLATION 
1. Check Electrical Specifications of both the Draftor 

motor and the controlling thermostat. 
2. Install Heater in position. 
3, Install Draftor Adaptor. Drill holes with 118" drill 

and secure Adaptor with #I0 sheet metal screws. 
4. Orientate inducer outlet in proper direction and 

fasten with sheet metal screws. 
5. Determine flue pipe diameter. The Draftor outlet 

is 5" diameter and a transition must be used when 
either a 4" or 6" pipe is used. 

6. Fasten flue pipe to Draftor outlet with sheet metal * screws. 
7. A weather cap should be used at the termination 

of the flue pipe outdoors. 
8. Type B vent pipe can be used on gas appliances 

with this Draftor. 
9. Study electrical from factory and wire accordingly. 

4"R 

4" 

100' 

DRAFTOR 
L2 

2 ~ 

r L1 LINE IN 
. ~ 1  RELAY 1 11511160 

.................................. 

5"R 

4" 

100' 

L1 TIME DELAY 8 
-.ti . . 

SUMMER ......... >,.: ,...... - . .  . . 
BLOWER / . -J  
MOTOR 

5"R 

4" 

100' 

Figure 18 - Schematic Wiring for Induced Draftor - 

10. Orientate motor so that oil holes will be at an angle 
permitting oil to enter bearings. 

6"R 

4" 

100' 

OPERATION 
1. Room thermostat controls relay which controls 

Draftor motor. 
2. The centrifugal switch in motor controls gas valve. 

When Draftor motor comes up to speed it closes 
contact in switch, energizing gas valve. Gas should 
never be burning if Draftor is not running. 

When unit is firing and Draftor is in operation make 
following check to determine proper system function. 
Place match in draft diverter opening. If flame is pulled 
inward, system operation is proper. If flame is blown 
outward and excessive heat is felt, venting is not proper. 
A check should be made to determine reason for 
malfunction. 

6 " R  

4" 

100' 

7"R 

4' 

100' 

7"R 

4" 

100' 

8 " R  

5' 

100' 

8"R 

5" 

100' 

8"R 

5" 

100' 



MODELS 3E366C THRU 3E368C, 3E369B THRU 3E3758, 
FORM 582486 / 3E379C THRU 3E381C. 3E382B THRU 3E3868.3E4066 & 3E407B 

I 
Service Record 

DATE MAINTENANCE PERFORMED 1 COMPONENTS REQUIRED 
I 
I 



MODELS 3E366C THRU 3E368C, 3E369B THRU 3E3758, 
FORM 5S2486 / 3E379C THRU 3E381C. 3E382B THRU 3E386E. 3E406B & 3E407E 

08262 1 
Notes 



,,.. 1 .  . .-a. 

orrespondence to: 

. 

I**) Manufactured to tolerances set by the RMA (Rubber Manufacturers' Association). 

'C 
Form 554293 Printed in U.S.A. 

05580 
099914 151C7 



-- 

eplacement Parts List 4WN61.4WN65 thru 4WN67 

24 hours 365 days per year 
Please provide the following inforktibn: 
-Model number 
-Serial number (if any) 
-Part description and number as shown in parts list 

Address park correspondence to: 
Grainger Parts 
P.O. Box 3074 
1657 Shermer Road 5 
Northbrook. IL 60065-3074 U.S.A. $ 

Figure * - Replacement Parts Illustration 

Redacment Parts List 

1 ~@'eidome 903 13001 90314001 90315001 90316001 1 
2 ~ o t o r  mounting base 09063001 09065001 09068001 09068001 1 
3 ShaWbearing assembly 27378001 27378001 27379001 27380001 1 
4 D e f l ~ o r  (top plate) 90975001 90976001 90977001 9097800 1 1 
5 ~r&ller 03195001 03063001 03064001 03065001 1 
6 ~xhsust bell 09964001 09965001 09966001 09967001 1 
7 Bird screen 91641001 91 642001 91643001 9 1 64400 1 1 
8 Venturi panel 91 108001 91 105001 91 106001 91 107001 1 
Standard hardware item No.'s 10 thru 12 available locally: 

9) 1/4-20 x 3/4" Screw 10) 5/16 x 314 Washer wlrubber 11) 0.810" Snap ring 

w 



Replacement Parts Manual 4WN61.4WN65 thru 4WN63 



'b 
I)eplacement Parts Manual 4WN61,4WN65 thru 4WN67 

. -- 
Notes 



~b $-.a. 
Improvements to  the Dayton Line of .: 6:- I , ~  

Belt-Drive Axial Roof Ventilators - I 

I 
I 

I 
I 

Significantly stiffer and much 
simplified mounting method 
by eliminating back brace 
(except 30") and utilizing i -.' . .'_. 
galvanized metal L . 1'. 

~implification of t~e'aring ' -. 

access and replacement by 
elimination of deflector cone 

I;{h~Pticeable cooler running motor 

rtrnent airflow made elimi- 
of breather hole and 

Significantly stronger, stiffer 
and more durable bird screen 
through use of galvanized 
metal 

ignificantly stronger, stiffer 
nd more durable base \ 

Tkrough use of galvanized 
J Utilization ot CRV accessories 

now possible through increased 
venturi footprint 

Dampers have now been accessorized. See listing below. 

, ' 

BekDrive Axial Power Roof Ventilators 

pufactured f o r  Dayton Electric Mfg. Co. 
g Il l inois 60714 U S A .  



F.M.E.A. 

IN CASE OF DIFFICULTY 
PLEASE READ THIS BEFORE 

CONTACTING 
THE FACTORY 

Rolling Steel Technical Assistance ------------------ 1-800-929-2553 
Operator Technical Assistance ----------------------- 1-800-275-6187 



IMPORTANT WHEN STARTING A ROLLING STEEL 

w 
DOOR INSTALLATION 

The most important thing before starting the door installation is to READ THE 
INSTALLATION INSTRUCTIONS. Below is a list of items that must be done for 
a proper installation. 

1. Make sure the opening is the correct size, this is very critical for between 
jamb doors. 

2. The guides must be installed plumb and level, the use of a water level will 
aid in the installation. Verify the guides are set to the correct "S" reference. 

3. When installing the barrel and headplates make sure the barrel is centered 
and all set collars are tightened down. This will keep the barrel from 
shifting. 

4. Make sure the proper drive assembly is used, all chains are aligned and all 
sprocket set screws are tightened down. 

5. When the curtain is installed make sure that you center it between the 
headplates. 

If all these steps are followed and you have problems follow the attached 
TROUBLE SHOOTING GUIDE. If you can not resolve the problem, fill out the 
attached TROUBLE SHOOTING CHECKLIST before calling the factory. This 

ww information will help to eliminate additional calls. 

A WARNING 
Overhead doors are large, heavy objects that move with the help of springs under high tension. Since 
moving objects and springs under tenslon can cause injuries, your safety and the safety of others 
depend on you reading the information in this manual. 

POTENTIAL HAZARD 

MOVING DOOR 

HIGH SPRING TENSION 

EFFECT 

Can Cause 
Serious Injury or Death 

Can Cause 
Serlous Injury or Death 

PREVENTION 

Keep people clear of openlng while 
door Is moving. 

Get help or use support when lifting 
new door into place. 

Installation, repalrs and adjustments 
must be made by a trained service 
person using proper tools and 
Instructions. 

Before winding torsion spring, open 
door and make sure curtain is 
wrapped on barrel. 

Use V2" steel rods, 2 feet long for 
winding counterbalance assembly. 

Do Not use pipe, condult, 
screwdrlvers, etc. as wlndlng bars. 



ROLLING STEEL TROUBLE SHLOO'TING GUIDE 

SYMPTOMS ] CAUSE POSSIBLE SOLUTION 

I 1 See Computer Data Sheet in 
Curtain Hanging up or 
Rubbing in Guides. 

Incorrect guide gap. 1 Door Installation Instructions.. 

"S" Reference incorrect. I Same as above. 
--I-- 

Cope at top of guides. 
-- 

May need to be flared more. 
- 

I 

Incorrect guide gap. Verify gap with instructions. 

Wrong Endlocks or windlocks. Consult Factory. 

Guides may be toed in. 1 Reset Guides. 

Endlocks or windlocks broken. Replace before using. 

Align a l l  drive chains. Make 
sure correct sprockets a n  
used. Verify drive from 
installation instructions. - 

Back off tension and reapply. 

Curtain Not Balancing Correct.. Incorrect sprocket alignment or 
Wrong size drive. 

Spring tension 

- - 

Call Factory. Broken spring or springs. 
. - --- 

Ring size. Verify correct ring size Contact 
the Factory. Flange of ring for 
curtain attachment always 
points to the left side of the 
door. 

Incorrect "S" Ref. Setting. Set to proper "S" Ref. setting. 

Check direction of sash chain 
and-=mute if necessary. 
Replace sash chain. 

Increase or decrease the spring 
tension. 
Make sure curtain is free to 
move within the guides. 
Adjust drive chain 

Improper installed sash chain. 
FZRE DOORS 
Drop test did not function 

properly- 

- 

Has sash chain been painted. 

Inadequate spring tension. 

Curtain hung-up. 

Opelator drive chain too tight, 

Impmpedy aligned sprockets. Align the sprockets. 

Improperly adjusted clutch 
clearances. 

Adjust stationary dentil arm 
located at the governor. See 
installation instructions. 
Check the clearance at the dmp 
weight, also that the sash chain 
is free for weight to pull. 
Properly install spreader bar, it 
should be adjusted so that the 
jpreader assembly is snug 
against the drive shaft- and the 
stub shaft. DO NOT OVER 
I'IGHTEN THE ASSEMBLY. 

Drop weight not f& 
disengaging. 

Spreader bar is to tight or loose 
on #5 drive headplates.. 



ROLLING STEEL DOOR TROUBLESHOOTING 
CHECKLIST 

w The information listed below needs to be filled out before you call the factory for 
assistance. 1-800-929-2553 

FACTORY ORDER NO: ITEM NO. 

(1) CURTAIN: 
Curtain not fitting in guide or jamming. A. "S" Reference: 

B. Guide gap: 
C. Slat cut length: 
D. Dim. over endlocks: 
E. Dim. over windlocks: 
F. Are guides plumb: 
G Are guides bent: 
H. Is barrel level: 

(2) PIPE: 
Not balancing. 

(3) BRACKET: 
Incorrect of not working. 

(4) HOOD: 
Not fitting. 

A. Ring size: 
B. Initial turns: 
C. Gauge of curtain: 
D. Verify drive pin locations from 

tension end of pipe. 
E. Describe operation at open, 

close and middle, Curtain 
positions: 

F. Verify drive # of chain hoist 
operated doors. 
See Installation Instructions. 

A. Bracket size (Width): 
B. Operation type: 
C. Hand of operation: 
D. Bracket bearing size: 

A. Verify circumference: 
(See sketch at left.) 

B. Bracket size (Width): 
C. Cut length of hood: 



IMPORTANT WHEN STARTING AN OPERATOR INSTALLATION 

The most important item before starting an operator installation is to READ THE 
INS TALLATION INSTRUCTIONS and the accompanying WIRING DIAGRAM. 

Below is a list if items which MUST be correct for a proper operator installation. 

1. Make sure the WIRING DIAGRAMS are correct for the given job site and that all installed 
wiring matches the WIRING DIAGRAMS. Wiring Diagrams must be correct in terms of the 
following items: 

a. Operator voltage and phase. 
b. Type of operator wiring, type C or type D. 
c. The presence of all specified auxiliary devices. 

2. Make sure operator is correct for given job site. Correct in terms of the following items: 
a. Operator model. 
b. Operator voltage and phase. 

3. Make sure that operator is mounted with its output drive shaft parallel with the door shaft. 

4. Operator and door output shaft sprockets must be correctly aligned and all sprocket set screws 
properly tightened. Drive chain must be properly tensioned. 

5. Make sure all limit switches (open, close, auxiliary open) are correctly adjusted. Note that the 
LC auxiliary open limit must be adjusted such that it activates before the open limit switch 

activates. 

If all of these items are correct and all problems have not been corrected, see the attached 
TROUBLESHOOTING GUIDE. If you cannot resolve the problem, fill out the attached 
TROUBLESHOOTING CHECKLIST before calling the operator division at 
1-800-275-61 87. The information contained in the checklist will help to eliminate additional calls. 



'+' 

w 
OPERATOR TROUBLESHOOTING GUIDE 

(+ Wired Operators Only) 

SYMPTOM 
Operator will not run from 
pushbutton station. 

Operator will only run in 
one direction from 
pushbutton station. 

3perator runs in wrong 
lirection fiom pushbutton 
station. 

3perator pushbutton(s) 
lperate in constant contact 
node. 

lperator will not close fiom 
.adio control, but will open. 

;ensing edge will not 
everse door. 

;ensing edge will stop, but 
lot reverse, the door. 

POSSIBLE CAUSE 
Stop pushbutton wiring. 

Hoist interlock switch. 

Tripped circuit breaker 

Defective transformer. 
Open/close pushbutton 
wiring. 

Malfbnctioning limit switch. 

Malfbnctioning contactor 
coil. 
Improper wiring type 
selected. 

Improper line voltage 
connections on 3-phase 
power. 
Momentary contact 
iumper(s) not installed. 

Defective 3 phase sensing 
relay. 
hproper auxiliary open 
limit switch adjustment. 

hproper sensing edge 
wiring. 

Malfunctioning SR relay. 

MalfUnctioning safety cut- 
mt limit switch(es). 
3pen circuit configured for 
:onstant contact operation. 

dalhnctioning SR relay. 

POSSIBLE SOLUTION 
Check wiring diagram. 

Adjust or replace switch. 

Reset circuit breaker. 

Replace transformer. 
Check wiring diagram. 

Verify wiring/replace 
defective switch. 

Replace defective contactor. 
Verify type 'D' versus type 
'CY wiring. 

Switch any 2 line voltage 
connections at electric box 
input power terminals. 
Install jumpers as shown in 
Extemal Wiring Diagram 
located in installation 
manual. 

Replace defective relay. 

Adjust auxiliaq open limit 
switch per installation 
instructions. 
Check External Wiring 
Diagram. 

Replace defective relay. 

Venfy wiringheplace 
jefective switch(es). 
[nstall momentary contact 
umper as shown in External 
Wiring Diagram. 

Redace defective relav 



OPERATOR TROUBLESHOOTING CHECKLIST 

Fill in the information below before calling the Operator Division for assistance at 
W 1-800-275-6 187. * 

FACTORY ORDER NO: ITEM NO: 

WIRING DIAGRAM PART NO: 

FROM THE ELECTRIC BOX COVER LABEL, FILL IN THE FOLLOWING: 

MODEL: PART NO. 

HP: PULL: 

PEASE: AMPS: 

Hz: VOLTS: 

DATE CODE: 
(1) MOTOR: 

Motor will not run. From motor nameplate, fill in the following: 
A. Motor (I 0 digit) part number: 
B. Motor voltage rating: 
C. Motor horsepower rating: 

(2) BRAKE SOLENOID: 
Brake does not disengage. From brake solenoid label, fill in the 

following: - 

A. Solenoid part number: 
B. Solenoid voltage rating: 

(3) TRANSFORMER: 
Motor will not runlcontactor From transformer label, fill in the following: 
will not pull-in. A. Transformer part number: 

B. Primary voltage rating: 
C. Primary Hz. (frequency) rating: 

(4) ACCESSORIES: 
Please place a check by all auxiliary devices utilized for this specific installation. 
A Sensing edge: D. Radio control: 
B. Photocells: E. Loop detector: 
C. Single button control: F. Other (please list): 



NOTES: 



INSTALLATION 
INSTRUCTIONS 

ROLLING SERVICE DOOR 
SERIES 610/620/625 

READ COMPLETE INSTRUCTIONS 
BEFORE INSTALLING DOOR 

.. 

a CAUTION 
USE PROPER LIFTING EQUIPMENT AND CORRECT 

LIFTING PROCEDURES TO AVOID INJURY. I 
Order No. Job Name 

Distributor: Overhead Door Date: 

DOOR SPECIFICATIONS 

* Thls Designates "E" or "2" or Between Jamb Guide Assembly, Plus Angle Or Rolled 
Guides, and lnslde or Outslde Mount. 

O Overhead Door Corporation Paoe 1 



I NOTE 

/ In Thls lnstructlon Manual, We lllustrste A Right Hand Door. Take Care 
to Orlent A Left Hand Door Opposlte To This, As Described In The Text. 

STEP 1 

STEP 2 

STEP 3 

STEP 4 

STEP 5 

STEP 6 

READ ALL OF INSTALLATION INSTRUCTIONS 
before you start. 

CHECK TO SEE that Wall Opening matches Opening 
Width and Height shown on cover sheet 1 and ~igure 1. r-- 

VERIFY THAT GUIDES CAN BE INSTALLED PLUMB. 

ARE GUIDES YOU RECEIVED SUITABLE FOR 
THE JAMBS? Compare the guides type shown on Sheet 
1 with Figure 2. 

CHECK to see that SILL is level. If Sill is out of level, mark 
high Sill level location on low Side Jamb. 

VERIFY THAT DOOR INSTALLATION CAN BE 
MADE BEFORE PROCEEDING. 

k,"&"gF I 

I ROLLED GUIDES 
JAMB 

Cc 

"6" "6" 
"S" 

Dlmsnrlo Dlmsnrlon 
Dlmsnslo 

LoaHon Locatlon Loce tlon 

If outside Guide Angle is Flared, then unbolt it and the Middle Angle 
from 'the Wall Angle. They should be bolted to the Wall Angle after rk", 
the curtain is rolled onto the counterbalance pipe in Step 17. YDOLE OUTSIDE 

I " E  GUIDE, OR " Z  GUIDE, UR BETWEEN JAMB, BIR 

I ArsusmH 
JAMB 
ANGLE 

"6" "s" "S" 
O l m ~ \ s f o n  Dlmsnrlo Olmenrlon Loccltlon LocsUon Locstlon 

I "Em GUIDE, U A  '2'' GUIDE, U A  BETWEEN JAMB, BIA 



FOR DRIVE #5 - REFER TO FIGURE 16. PAGE 8 

STEP A: Slide spacer A onto support shaft # 3. 

C STEP B: Slide 12T x 48T reducer sprocket B onto support shaft # 3 with the 12T sprocket facing toward the 
headplate. 

STEP C: Slide spacer C onto shaft # 3. Press set collar toward headplate until a snug fit between A, B, and C 
IS obta~ned. T~ghten set screw in set collar. 

STEP D: Slide 29T sprocket E and key D onto main shaft with hub facing away from headplate. 

STEP E: Ali nment of sprockets: Refer to Fi ure 17. Press ed e of straight ed e to side of s rocket E. Slide E 
unfl strai ht edge touches outside kce of small s p r d e t  on sprocket %. Tighten serscrew of 
sprocket %. 

STEP F: Wra # 50 roller chain F (45 links) around small 12T sprocket B and 29T sprocket E and connect with 
masper link G. 

STEP G: Slide spacer H onto support shaft # 2. 

STEP H: Slide 14T x 48T reducer sprocket I onto shaft # 2 with 14T sprocket facing away from headplate. 

STEP I: Slide set collar J onto support shaft # 2. Press set collar toward headplate until a snug fit between H,I, 
and J is obtained. Tighten set screw in set collar J. 

STEP J: Slide spacer K onto support shaft # 1. 

STEP K: Slide 14T dentil sprocket L onto support shaft # 1 with dentil projections facing away from the headplate. 

STEP L: Wra # 41 roller chain M (63 links) around 14T dentil sprocket L and 48T sprocket I and connect with 
mas&r lmk N. 

w 
STEP M: Wra # 41 roller chain 0 (63 links) around 48T sprocket B and 14Tsprocket I and connect with master 

link 8. 
STEP N: Slip ocket wheel Q onto support shaft # 1 with dentil recesses facing headplate. Rotate until recesses 

are i l l y  engaged with project~ons on l4T dentil sprocket L. 

STEP 0: Slip chain guide R onto support shaft # 1 with chain guide holes toward headplate. 

STEP P: Slip set collar S onto support shaft # 1. Press set collar toward headplate until a snug fit between K, L, 
Q,  R, and S 1s obta~ned. Tighten set screw in set colar S. 

STEP Q:  Thread hand chain U over ppcket wheel Q and through chain guide R. Connect hand chain together 
as shown In Figure 18. Cham must not be twisted. 

STEP R: Slip brace assembly T onto shaft # 3 and main drive shaft, with bearing on main drive shaft. 

STEP S: Turn adjustment nut until snug against cast bearing housing. 

STEP T: Ti hten set screw in set collar of brace assembly. Make sure that brace assembly does.not interfere. % WI door operation by operating door. Brace assembly must be adjusted to keep slack In roller cham 
F through a full rotation of 29T sprocket E. 

STEP U: Tighten brace assembly jam lock nut against adjustment nut to lock nut in place. 

NOTE: A visual check should be made to veri All sprockets are in alignment, (2 
excessive, (3) All set screws are tight, I master links have keepers lnstal 

I located properly, 6) That brace installed properly (Drive # 5 
lo operate proper y). 

Page 7 
. --- 



STEP 16 CONT. (CHAIN HOIST ASSEMBLY) 

For Drive #5 - Refer to Figure 16 

HEADPLATE 

FIGURE 16 

SPROCKET ALIGNMENT 

FIGURE 17 

METHOD FOR SPLICING - 
FIGURE 18 



A CAUTION 
USE PROPER LIFTING EQUIPMENT AND CORRECT 

L 
STEP 17 INSTALLATION OF CURTAIN (SLING 

METHOD) 
Hang the curtain on two or more Slings or Heavy 
Ropes capable of suspending the curtain weight. 
RopesISlings MUST be able to suspend the 
Curtain weight. Fasten the Top Slat to the Slings 
or Ropeswith wire. Rotate the Barrel to bring the Top 
Slat in place. Center the Curtain between the 
Headplate Brackets. See Figure 19. 

- If the Barrel Assembly has Rings, pull the curtain up and hold the Top Slat against the 
Rings making sure Curtain is evenly centered on Barrel. Make holes in Top Slat to match 
holes in the Rings. Attach Top Slat to Rings with 318" Round Head Tom Screws and 
Washers provided. DO NOT strip Screw Threads. - If Barrel Assembly has Studs, the Top Slat will have slots to attach to Barrel. Hook 
Curtain over Studs and fasten with 511 6" Round Head Screws and Washers provided, 

- If Slat Segments are provided at the Top of 
the Curtain, fasten them to Rings or Studs after 
Curtain is centered. Then crimp the Slat Clrrf 
adjacent to each Slat Segment. 
- The Sling Method causes less damage than 

w rolling the Curtain onto the Counterbalance 
while it is on the floor. 

STEP 18 COMPLETE CURTAIN INSTALLATION - Coil Curtain completely onto Barrel. - If Guides are Flared, then install the Middle Angle 
and Outside Guide Angles according to Steps 10 

HEADPLATE . . 
\ 

FIGURE 20 

I FIGURE 2 1  

- - 

& 11. L 

- Place locking pliers on the Guides as shown. - Lower Curtain into Guides. - Lock the Drive to prevent the Curtain from falling. - If the Guides are not flared, install Curtain Stop- 
Bellmouth on Guides. A Stud is attached to the , 
Guides to hold the Bellmouth. Be certain the 
back of the Bellmouth is flush against Headplate. 
See Figure 20. - If Guides are Flared, slide Stop Bar into Channel 
Holder welded to Guide, and install 318" Cap Screw. 
See Figure 21. 

HEADPLATE 

C 

PLIERS 



STEP 19 APPLY INITIAL TENSION 

WARNING 
Tension Wheel can spin rapidly if released. 
Wheel IS under EXTREME TENSION. 
Use of improper tools can cause SERIOUS INJURY. 
Door MUST be FULLY OPEN and Curtain wrapped on the Barrel. 
Wlndlng bars MUST be 1/2" to 5/8" diameter steel rods, 2 to 3 feet long. 
DO NOT use plpe, conduit, screwdrivers, etc., as wlndlng bars. 

1 1 

Wind Tension Wheel in the direction shown 
in Figure 22. Apply the number of Initial Turns 
indicated in the Table on Page 1. 

WINDING BAR 
After proper tension is applied , install 
Tension Pin into Tension Wheel hole 
and allow Wheel to rotate against Tension 
Stop. See Figure 22. If Reduced Tension 
Wheel is required, the Factory will provide 
the Installation Instruction sheet. 

w Open and close door Five (5) times and 
evaluate Tension Adjustment. 

A rolling door should snap into the head and 
barely tend to rise off the floor. It will also fall 
through the middle of its height. 

Larger doors may require a 35 pound pull to 
raise with hand chain. A chain pull of up to 
35 Ibs. is permissible. DO NOT ALLOW 
UNCONTROLLED FREE FALL CLOSING 
OF DOOR. INSTRUCT CUSTOMERS TO 

APPLY INITIAL TURNS 

-- 
USE BOTH HANDS TO CONTROL BOTH 

I 

HAND CHAINS DURING THE CLOSING 
OPERATION. 

STEP 20 ADJUST TENSION WITH DOOR IN FULLY OPEN POSITION. 

ADJUST TENSION ONE NOTCH AT A TIME TO INCREASE OR DECREASE 
TORQUE AS REQUIRED. 



STEP 7 

hw 

STEP 8 

STEP 9 

STEP 10 

STEP 11 

LOCATING GUIDE ASSEMBLIES 
Locate guide assemblies such that "S" Dimension 
exists between guides as shown in Figure 3. 
"S" Dimension is given on Cover Sheet 1. 
Bottom of guides MUST be on a level line and 
Guides MUST be plumb. "S" Dimension MUST 
be held within 1/8" over entire height of guides. 

MASONRY JAMBS 
Hold "2" guide, or wall angle, or jamb angle against 
wall and drill mounting holes thru the slots using 
drill size shown below. Install wall fasteners. 

STEEL JAMBS - Screw Attachment Option 
Hold "En guide against steel jamb and mark the 
spot to be drilled, or hold wall angle or jamb angle 
against steel jamb and drill holes thru the slots 
using drill size shown below. Install jamb fasteners. 

STEEL JAMBS - Weld Attachment Option 
Hold "E" guide against steel jamb and tack weld 
wall angle (jamb angle) in place. Recheck "S" 
distance before proceeding. Weld as shown in 
Figure 5 using E7Ol4 welding electrode. All welds 
must be good quality 3/16" fillet welds. Weld the 
angle to the steel jamb along the top of the angle. 
Figure 5 shown without the middle angle and 
outside angle for illustration. 
IMPORTANT: 

opening 

wi wd r 
URE 4 

When steel jamb does not extend above the opening, Vt6'FilletWeld 
on one side of use three thru-bobs to fasten each wall angle above 610thfUllle h 

the opening. of each %t 

Steel Jamb, 
V16' thick (minhum) 

VIBg Fillet Weld, 
MI length of wall I 

at lop of wall a '% 
(when abov? he.%r 

rs steel). 

The Guide Gap MUST be set to the "Guide Gap" 1 %- %$eW bng fillet at Weld, b e  of 

dimension shown on Page 1 .  See Figure 4. wall leg between 
each dot 

JAMB FASTENER I DRILL SIZE I JAMB FASTENER SPECIFICATIONS / 

DRlU HOLE AT LEAST 4' 
FROM JAMB CORNER PER 

3Bm EXPANSION BOLT OHD INSTRUCTION 304725-0001. 

1R' Dia. 

STEEL 

WOOD 2&.UGSCREW I lH" ha. 1 DRILL HOLE 3' DEEP. 

I I 

3/8' SELF-TAP SCREW 

In' SELF-TAP SCREW 

I steel Jam 

FIGURE 5 

UNFILLED 3i8' THRU BOLT 7116' Dia. I BLOCK 112' THRU BOLT 9/16' Dia. 

Page 3 

l l B r  Dia. 
2764' Dla. 

lNSTALL3'0.D. STEEL WASHER 
ON OPPOSITE SIDE OF WALL. 

STEEL JAMBS MUST BE 3/16' THICK 
FOR 20 PSF RATING. W d W  



STEP 12 IDENTIFY HEADPLATE BRACKET 
Right Hand Drive shown; Left Hand 
Drive is opposite. See Figure 6. 

'EP 13 IDENTIFY BARREL ASSEMBLY rc- DRIVE END 
Right Hand Drive shown in Figure 7. Left 
Hand Drive opposite. Look for an "R" or an 
"L" stamped on the Drive End of Shaft. 

WARNING 

use a Rlght Hand Drive Bracket wlth a Rlght 
Hand Drive Barrel to prevent Torslon Sprlng 
failure In barrel, whlch can allow Curtaln to free 
fall causing DEATH OR SERIOUS INJURY, 
Left Hand Drive Bracket and Left Hand Drive 
Barrels MUST match also. 

BRACKET BRACKET 

FIGURE 6 

STEP 15 LIFT BRACKETS AND BARREL AND 1 
BOLT TO GUIDE WALL ANGLES 

STEP 14 ORIENT BARREL AND HEADPLATE 
BRACKETS 
Slide Drive End of Barrel Assembly through 
Drive Bracket Bearing and Tension End 
through Tension Bracket. Install Set Collars 
on Shafts on outside of Headplate Brackets. 

C (No Set Collar is used with Pin in Tension Shaft 
because Tension Wheel rests against Headplate 
Bracket). Secure Tension Wheel to Shaft using 
Pin or Key. See Figure 8. The distance between 
the Headplate Brackets should be the "S" 
dimension shown on Page 1. 

r USE PROPER LIFTING EQUIPMENT 
AND CORRECT LIFTING PROCEDURE 
TO AVOID INJURY. 

BARREL 

Use Hex Bolts to fasten Headplate Brackets 
to inside of Guide Wall Angles. 
Bolt heads are to be on inside of Brackets. 
Brackets are to be square to Wall and parallel. 
Center Barrel between brackets and secure with 
Set Collars on Outside of Brackets to prevent 
Barrel from moving sideways. 
Two Set Collars are required for Drive 

W Headplate with Cast Flange Bearing. 
Use a level to make sure Barrel Assembly is 
level. See Figure 9. 

Page 4 
FIGURE 9 



STEP I6 CHAIN HOIST ASSEMBLY 
For Drives #1 & #2 - Refer To Flgure 10 

L. 
STEP A: Slide spacer A onto support shaft. 
STEP 8 : Slide 14 tooth dentil sprocket B onto shaft with the dentil projections facing away from 

headplate. 
STEP C: Slide sprocket D and key C onto main shafl with hub facing away from headplate. 
STEP D: Alignment of sprockets; Refer to Figure 11. Press edge of straightedge to side of sprocket 

D. Slide D until straight edge touches side of dentil sprocket B. Tighten set screw of 
sprocket 0. 

STEP E: Wrap # 41 roller chain H around dentil sprocket B and sprocket D, coined chain with rnastt 
link I. 

STEP F: Slide podtet wheel E onto support shaft with dentil recess facing headplate. Rotate until 
recesses are fully engaged with projections on dentil sprocket B. 

STEP G: Slide chain guide F onto support shah with chain guide holes toward headplate. 
STEP H: Slide set collar G onto support shafl. Press set collar toward headplate until a snug lit 

between A, B, E, F, and G is obtained, tighten set screw in set collar. 
STEP I: Thread hand chain J over pocket wheel E and through chain guide F. 

Connect hand chain together as shown in Figure 12. Chain MUST NOT be twisted. 

SHAFT 

G 

FIGURE 10 

NOTE: A VISUAL CHECK SHOULD BE MADE TO VERIFY: 
(1) That oprockels are in sllanrnenl. 
(2) All ael-screws are tlght. - 
(3) All master links ham keepem Installed properly. 

SPROCKET ALIGNMENT 

FIGURE 11 

MEMOD FOR SPLICING 
D CHAIN 

FIGURE 12 

Page 5 



STEP 16 CONT. (CHAIN HOIST ASSEMBLY) 

FOR DRIVES #3 & #4 - REFER TO FIGURE 13 

STEP A : Slide spacer A onto support shaft # 1. 

STEP 8 : Slide 14T dentil sprocket B onto shaft # 1 with the dentil projections facing 
away from the headplate. 

STEP C : Slide spacer C onto support shaft # 2 . 

STEP D : Slide 14T x 48T reducer sprocket D onto support shaft # 2 with 14T sprocket facing away 
from headplate. 

STEP E : Slide set collar E onto support shaft# 2. Press set collar toward headplate until a snug fit 
with C, D , and E, is obta~ned. Tighten set screw in set collar E. 

STEP F : Slide sprocket G and key F onto main shaft with hub facing away from headplate. 

STEP G : rockets: Refer to Fi ure 14. Press edge of strai ht edge to side 
c? tooth for drive # 51 48 tooth for drive # 4). Sh. e G untd stralght edge 

of 14T sprocket on reducer sprocket D. Tlghten set screw of 
sprocket G. 

STEP H : Wrap # 41 roller chain H (63 links) around dentil sprocket B and reducer sprocket D, connect 
chain with master link I. 

STEP I : Wrap # 41 roller chain J (57 links for drive # 3, 63 links for drive # 4) around reducer 
sprocket D and sprocket G. Connect with master link K. 

STEP J : Slide pocket wheel L onto support shaft # 1 with dentil recesses facing headplate. Rotate 
until recesses are fully engaged with projections on dent11 sprocket B. 

STEPK : Slide chain guide M onto support shaft # 1 with chain guide holes toward headplate. 

STEP L : Slide set collar N onto su rt shaft # 1. Press set collar toward headplate until a snug fit 
between A, 8, L, M, and obtained. T~ghten set screw in set collar N. 

STEP M : Thread hand chain 0 over pocket wheel Land through chain uide M. Connect hand chain 
together as shown in Figure 16. Chain MUST NOT be twistedl 

SQUARE 
HEADPLATE 

DOOR DRIVE 

NOTE: A VISUAL CHECK SHOULD BE MADE TO VERIFY: 
(1) That sprockets are In alignment. 
(2) All set screws are light. 

Page 6 (3) All master links have kwtpers installed properly. 
A - -. - . - . 

SPROCKET ALIGNMENT 

FIGURE 14 

METHOD FOR SPLICING 
HAND CHAIN 

FIGURE 15 



STEP 21 FINAL CHECKOUT 
(TO BE COMPLETED BEFORE INSTALLING HOOD) 

1. The Guides may be lubricated with a Paste Wax or Silicone Spray. 
L 

2. Verify thru entire travel of the door that the Endlocks or Windlocks 
on the end of the Curtain are not rubbing the Headplate Brackets. 
Operate door several times to check for problems. 

3. Check that Bottom Bar is level in full down and full up position and that Curtain 
is not binding against back of Guide. 

4. If Curtain is level at bottom and not level at top, put Shims between Curtain 
and Counterbalance on the low side. 

STEP 22 HOOD INSTALLATION 

If Hood Supports are provided, snap a line across top of Headplate Brackets on the 
Wall. Measure length of Hood Sections and locate Hood Support so that Hood Splice 

L will fall on center of Support. 

Attach Hood to Hood Bands on Bracket Plates (and to Supports if provided) by 
drilling a 7/32" hole through Hood and,Band. Then secure with 1/4" dia. x 3/8" long 
Self-tapping Screws (four per Bracket and four per Support). 

NOTES 

Page 11 
- --- . 



DECALS SHOWN BELOW MUST BE ATACHED TO. THE 
GlJlDES ON THE COIL SIDE 

'C 

Page 12 

SAFETY INSTRUCTIONS 

a Unlock door before 
openlng. 

Operate door only when 
doorway Is In slgM and 
free of people and 
obstrudlons. 

a DO NOT permit chlldren 
to play In door area or 
operate door. 

DO NOT stand In doorway 
at anytime or walk through 
doorway whlle door is 
moving. 

H control is by a 3 -button 
statlon and there Is not a 
reverslng edge, locate 
statlon so thal the door 
Is in sight of user. 

s Door Is under high spring 
tension. K door will not 
open or dose, or needs 
repalr, contact 1-1 
dlstrlbutor. 

DO NOT remove, cover, or pdnl 
over this label. 
Place label on Rolling Door 
gulde on the drlve slde. 

SAFETY INSTRUCTIONS 

Qualified personnel should 
perform fire door drop test 
and reset a! least annualty. 
See lnstructlons lnslde 
tension headplate cover. 

a Flre door must be open 
when !Ire door automatic 
closlng mechanlsrn Is 
released. DAMAGE MAY 
OCCUR I fire door Is closed 
when autoetlc mechanism 
Is released. 
Damage to hood or guide 
may prevent door dosing 
during flre. Inspect hood. 
gulde, and bottom b?r 
monthly; call for 
pmfesslonal repair 
Immediately. 

over this label. 

Printed in U.S.A. 
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EXTRACTION WELL SEALS 

Site No. 1-52-125 
Active Industrial Unifonn Site 

Lindenl~urst, New York 
NYSDEC Contract No. DO041 34 



Camp bell 
Cast ]roil weii Seais F 

SPLIT WELL SEAL 
(submersible) 
C O ~ I ~ ~ I I I I L ~ I ~ ~ ~ O W  Kl 

SU68x2- I12 
SUB8x3 
SUB8xA 
SUB8- l / 4~3 /4  
SU93- 114x1 
SUBS-l/4xi -114 
SU86-l/Sx1.1/2 
SUB& 1 14 d 
S U B ~ - I / ~ ~ Z - I / ~  
SUB8- 114x3 
SUB 10x314 
SUBlOxl 
SUBlOxl-114 
sua1oxi -112 
SUB 10x2 
SUB 1 0x2 - 1 /2 
SUB1 O x 3  
SUBlOx4 
SUB 1 Ox5 
SUB 10x6 
SUB 1 2x314 
SUB12xi 
SUBi2x7-i/o 
SUBl2x1-112 
SUB12x2 
SU612~?1/2 
SUB12x3 
SUB1 2x4 
s u a 1 2 ~ 5  
SUB 12x6 
SUB12x8 

Campbell Msnulscturing, Inc. 
Spring 8. Railroad Sfroots 
Bechldsvillo, P A  19505 
800-523-0224. Fax 610-369-3S30 

casing 
i.d. 

6-118 
6-1/8 
6- l /4 
6-114 
6-114 
6- 1 /4 
6-l/4 
6-110 
6- 1 Id 
6-318 
6 - 3 6  
6-318 
6-3/8 
6-316 
6 - 3 8  
6 - 3 8  
6- 112 
6- I/:! 
6-112 
6-112 
6-112 
6-1/2 
6-112 
6-518 
6-518 
B5/9 
6-519 
6 -98  
6 -VB  
6-518 
8 
8 
8 
e 
8 
8 
8 
8 
8- 1 /4 
e - i ~ a  
8- l I 4  
8- 114 
8- 114 
8-1/$ 
8- 1 I4 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 
12 
12 
12 
17 
12 

vent 
lapping 

1 12 
7 12 
112 
112 
112 
1 12 
1 /2 
1 12 
1 I 2  
1 /2 
112 
112 
112 
1 12 
1 /2 
112 
1 /2 
1 12 
1 12 
1 /2 
112 
1 /2 
112 
112 
112 
112 
1 /2 
112 
1 12 
1 12 
1 /2 
1 I2  
1 12 
1 /2 
i 12 
112 
1 I 2  
1 /2 
112 
1 /2 
1 12 
112 
112 
112 
112 
112 
1 12 
112 
11% 
1 /2 
1 /2 
112 
112 
112 
1 /2 
1 /2 
1 12 
1 /2 
1 /2 
i 12 
1 /2 
1 /2 
1 I 2  
112 
112 
1 /2 

-- 

cable 
hole 
314 
314 
314 
;Id 
314 
314 
314 
314 
310 
314 
3/4 
3/4 
314 
314 
3/11 
3/4 
314 
314 
314 
316 
314 
314 
314 
314 
31r1 
314 
314 
314 
314 
314 

1 
1 
1 
1 
1 
1 
1 
1 

1-38 '  
1-318- 
1-318' 
1 -3/8' 
1.318' 
1 -3l8. 
1 -3/8' 
1-318' 
1-316' 
1 -3/8' 
1 -3/8' 
1-318' 
1-310. 
1 -3/8' 
1-318' 
1 -We' 
7-1/8*' 
1 -3/8* 
1 -Y8' 
1-318. 
7 -318- 
1-318' 
1.318' 
1-318. 
1 -318' 
7-318' 
1.318' 
1.11a-- 

'Unlappcd 1.318" hole. CLI~  101 1 ' pipe 
-'Unlap(xd 1.118" hole. cut for 314" pip0 

Olllaf sizes and styles available upon re~uest. 
All soak in~rvldually packaged. 
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Installation and 
Ma,intenance 
Instructions 

Limlted One Year Warranty 
TBS warrants to the original purchaser (other 

Ihanforpurp3sesdresale)thatwh pmdd bfree 
from defects in material ard workmanship for a 
period of one (1) year from thedate of purchase. 
During this one-year warranvpriod, 1 the pmducl 
is found to be defectbe, ThS hall, at its options, 
repair d a  replace it. To oWan warranty service, 

... products rnuslbe returned to 

TBSBraa a n d B m e  Works, Inc 
Afh: Wananty RepariOepamnenI 

2 Sadakbadr Cove 
Tmvele~s Rest, SC 29690 

Shipping,lreigM insum,andolherlranSpoc- 
tafion chargesot tk prcdudtoT&S andthereturn 
d~'redwrepbcadprcdudbtheplnhaWare 
the remsibilitvof the wrchaser. Repair anct'or 

ofthe produck. 
Any ercprea warranty no1 pmvded herein, and 

anymdylu~dCoobadwhichrrjshlarbe, 
is hereby exduded and disdaimed. Any implied 
w a ~ d ~ a f d n e s s l o r a ~  
larplrposeareWtoa?e~nduralionduralion Urdec 
no circurnslances shall TBS be liable lor bss of 
useor any spedalmequenhl wb, ercpenses 
Or-. 

Somes!ates&ndakw~6onsmhowbng 
and implied warranty lasts or UE exdusion or limi- 
lation of inddeolal w consequential damages, so 
the above l'imilaliw or exduskms may not appv 
t o p .  Specificti@sunJerlhismrrantyandother 
rights varytmmslatetostate. 

Service Sink Faucet 
B-0650 Series 

Deutsch: Installations- und 
Wartungsanleitungen 

Espailol: la Instalaci6n y las 
Instrucciones de 
Mantenirniento 

Franqais : les Instructions 
d'Installation et 
d'Entretien 

PIN: 098-003117-45 Rev.1 
Date: 980402 

Drawn: C W  
Checked: M W  6-10-98 

Approved: MAB 6-10-98 



RELATED T&S BRASS PRODUCT LINE 

B-0657 
Service Sink Faucet 

B-0669 
Service Snk Faucet 

T&S BRASS AND BRONZE WORKS, INC. 
A firm commitment lo application-engineered plumbing products 

2 Saddlebackcove, P.O. Box 1088, T 8 S Brass-Europe 
Travelen Rest. SC 29690 'De Veenhoeve' 

Phone: (864) 83441 02 Oude Nieuwveenseweg 84 
F a :  (864) 834-351 8 2441 CW Nieuwveen 
E-mail: t.sbrass@tsbrass.com The Netherlands ' 



1 ~llgemeine Anleitungen 
Schwenkhahninstallation: 
Anmerkung: Die Schwenkhiihne sind als ersles 
zu installieren. Nr.6 von beiden Seiten des 
&hwenkhuhns entfernen. 

1. Loctite Nr. 680 auf das Gewinde von Nr.5 
auftragen. 

2. Nr.5 durch Nr.17 fiihren, d a m  Nr.17 in Nr.1 
drehen, bis Nr.17 festsitzt, wobei Nr.17 auf die 
Vorderseite des Spiiltisches auszurichten ist 1 

Armatwenins tallation: 
3. Wasserzufuhr abstellen und Leitungen entleeren. Zwei (2) 2,25cm groSe Lijcher 
mit einem Durchmesser von ungef& 3cm in die Wand oder den Spritzschutz 
bohren mit einer Mitte von 20cm, in die Nr.1 installiert wird. 

4. Nr.3 von der 

groJe Exzenterventil). 1 

5 .  Teflonband oder 
Rohrdichtmasse auf das Gewindu Spritzschultz 
der Wasserzufuhrleitungen oder Wand 
auftragen. 

Wasserversorgungs- 
6. Nr.2 mit der Wasserzufuhr 
verbinden und mit der Hand anziehen. 
(Nr.1 mit Nr.3 verbingen, die beiden 

f.-, - -. - -- -- - - - 
Mittelpunkte aufeinander ausrichten, 
i d e m  Nr.3, falls eforderlich, gedrehr 
wird.) Mit einem Schraubenschliissel 16 
festdrehen. 

7. Auf der Unterseite von 17 Nr.12 in Nr.11 einschrauben. Nr.12 auf Nr.16 
anbringen, indem Nr.15 durch Nr.16 und Nr.12 gesteckt wird und dam Nr.14 in 
Nr.15 eingeschraubt und festgezogen wird. 

8. Wo Nr.12 und Nr.16 auf der Wand aufliegen, vier (4) 0,5cm Locher in die Wand 
oder den Spritzschutz bohren. Nr.16 befestigen, indem Nr.13 durch Nr.16 in die 
Wand oder den Spritzschutz geschraubt wird. 

9. Wasserzufuhr andrehen und auf Lecks priifen. 



L91nstallation De L'Ajuta~e: 
Noter: Les ajutages devoir Ctre installer au 
dbbut. Enlever N46 de chaaue cGt6 du 
e t .  

1. Appliquer "loctite#680" aux filets de N0.5. 

2. Mettre N0.5 il traves N.17, puis tourner 
N.17 dans N.1 jusqu 'il Etre bien sene avec 
N.17 vers la face de l'tvier. 

L91nstallation Du Robinet: 
1 

3. Fermer la rtservede l'eau et Cgoutter la tuyauterie. Percer (2) deux trous 2cm, 
avec un diamktre de 3cm dans le mur ou le garde-boue de I'evier avec les centres 
de 20cm, oh vous aller installer No.l. 

partie arrikre de W.1. I 

(W.3 Stre 1 Scm 
femelle excentrique). 

5. Appliquer le ruban en 1 

TCflon ou le compost pour les 
tuyaux aux filets des tuyaux qui 
foumir l'eau. 

fournir I'eau 
6. Attacher N0.3 aux tuyaux qui 
fournir l'eau et resserrer par le 
main. (Attacher NO.l 5 N0.3 en 
reglant centre B centre en 
tounant W.3 SI ntcessaire). 
Resserrer avec une clef. 

7. Visser N0.12 dans NO.ll sur le c6tC arrikre de N0.17. Attacher N0.12 5 N0.16 en 
placent N0.15 ?i travers N0.16 el N0.12. Puis visser N0.14 dans W.15 et resserrer. 

8. Percer (4) quatre trous 9cm dans le mur ou le garde-boue de l'tvier oil N0.12 el 
W.16 rester contre ie mur. Attacher W.16 en vissant N0.13 k travers W.16 dans 
le mur ou le garde-boue. 

9. Recommencer l'eau et verifier s'il y a des fuites. 



Noh: Lus boquillas deben ser instalodas 
primero. Remueva la parte No.6 de ambos 
lados de la canilla. 

1. Aplique Loctite No. 680 a la rosca de la 
parte No.5. 

2. Enrosque la parte No.5 entre la parte No.17, 
luego gire la parte No. 17 entre la parte No.1 hasta que este apretada, con la 
parte No. 17 orientada hacia el frente de el lavatorio. 

Instalaci6n De La Canilla: 
3. Ciene la fuente principal de agua y desagiie las tuberias. Perfore (2) dos 
huecos de 2cm de di5metro en la pared o en el espaldar del lavatorio con centros 

1.25cm exckntrica) 

5. Aplique cinta para rosca de 
tuberia o cornpuesto de coyuntura 13 
a las lineas del surtido de agua. Lineas de 

surtido 
6. Junte la parte No.3 a las lineas del 
surtido de agua y aprete a mano. 
(Junte la parte No.1 a la 
No.3,ajustando la medida de centro a 
centro girando la parte No.3 si es 
necesario.) Aprete con una llave. 

7. Atomille la parte No.12 entre la No.11 en el lado de abajo de la pa te  No.17. 
Junte la parte No.12 a la parte No.16 colocando la parte No.15 a travCs de las 
partes No.16 y No.12 luego atornillando la parte No.14 en la No.15 y apretela. 

8. Perfore (4) cuatro huecos de Scm en la pared o el aspaldar donde las partes 
No.12 y 16 hagan contacto. Asegure la parte No.16 atornillando la parte No.13 a 
travCs de la parte No.16 dentro de la pared o el espaldar. 

9. Abra la fuente de agua e inspeccione por filtraciones. 



j i 

i General Instructions I 

Nozzle Installation: 
Note: Nozzles should be insfalied first. 
Remove no.6 from both sides o f  faucet. 

1. Apply Loctite #68O to threads of no.5. by 
2. Thread no.5 into no.17, then rotate 
no.17 into no.1 until tight with no.17 
facing front of sink. 

1' 
Faucet Installation: 

3. Shut off water supply and drain lines. Drill (2) two 718" holes in wall or 
backsplash of sink with 8" centers, where you are installing no.1. 

4. Remove no. 
from back of no.1. 
(N0.3 is lL2" 
eccentric female) 

5. Apply teflon tape or pipe 
joint compound to threads of 
water supply lines. 

6. Attach no.3 to water 
supply lines and tighten by 
hand. (Attach no.1 to no.3, 
adjusting center to centerfit 
by turning no.3 ifneeded.) 
Tighten with a wrench. 

7. Screw no.12 into no.11 on bottom side of no.17. Attach no.12 to 110.16 by 
placing no.15 through no.16 and no.12 then screwing no.14 into no.15 and 
tightening. 

8. Drill (4) four 3/16" hole into wall or backsplash where no.12 and 110.16 rest 
against wall. Secure 110.16 by screwing no.13 thru no.16 and into wall or back- 
splash. 

9. Turn on water supply and check for leaks. 



Part Number Guide 
Faucet Body Assemblies 



Exploded View 

* Some items are listed lor instruct ioo~l  
purposes and may not b e  sold as separate parts. 



GUAR DlAN 
WUlPMENT 

660 North Union Street 
Chicago, IL 60610 
Phone: 3121733-2626 
Fax: 3121733-4684 

GI 950 
SAFETY STATION WlTH STAY-OPEN SHOWER VALVE AND EYE/FACE WASH WlTH STAINLESS STEEL 
BOWL AND STAY-OPEN BALL VALVE 

G1950SC 1 "  IPS CHROME PLATED 
SAME A s  GI 950 EXCEPT WITH SELF-CLOSING BALL VALVE ON SHOWER/ BALL BRASS VALVE STAY-oPEN 

STAINLESS STEEL 
ACTUATING ARM 

EACH FS PLUS SPRAY HEAD 
HAS REMOVABLE ABS 
PLASTIC SPRAY COVER, 
RETICULATED POLYURETHANE 
FILTER, SELF-REGULATING 
FLOW CONTROL AND INTEGRAL 
"FLIP-TOP" DUST COVER. 

POI-ISHED STAINLESS 
STEEL PULL ROD 

SPRAY HEADS 

EPOXY COATED 
ALUMINUM FLAG 1/2" IPS CHROME 

PLATED BRASS STAY- 
'OPEN BALL VALVE 

(3) 07/16" MOUNTING 
HOLES ON 7-3/4" 

BOLT CIRCLE 

I (229rnm) ' 
CAST ALUMINUM FLOOR FLANGE DElAlL -A*), EST ALL EMERGENCY EQUIPMENT AT LEAST WEEK'-Y: UNITS (EXCEPT THOSE WlTH SELF-CLOSING VALVES) COMPLY WlTH THE REOUIREMENTS OF 

MEASUREMENTS MAY VARY f 1 /4". 

Orowing Number: G402-500 



GUARDIAN 
'QUIPMENT bd 

660 North Union Street 
Chicago, 1L 6061 0 
Phone: 31 2.733.2626 
Fax: 31 2.733.4684 
gesatety.com 

PARTS LIST1 NG 
SAFETY STATIONS 

@SHOWER HEAD ELBOWS 
- PLASTIC 

3 3 0 -  12-OBRSE-OR 
3 3 0 -  12-OBRSE-GR 
3 3 0 - 1  2-OBRSE-YE 

- GALVANIZED 
3 0 0 - 0 8 S E  

B SHOWER HEADS 0- PLASTIC 

AP450-032YEL (YELLOW) 
- STAINLESS STEEL 

A P 4 5 0 - 0 4 8  ( 1  0 "  DIA.) 
- CHROME PLATED BRASS 

A P 4 5 0 - 0 1 6  (8" DIA.) 

@ SHOWER VALVE/ACTUATING ARM ASSEMBLIES 
- CHROME PLATED BRASS VALVE/STAINLESS STEEL ARM 

ACTIVATION) 
AP600 -215  SLOW, SELF-CLOSING) 

t R K 6 0 0 - 3 0 0  IREPAIR KIT FOR AP600-215)  

@ SHOWER ACTUATING COMPONENTS 
2 9 "  STAINLESS STEEL PULL ROD 
4 3 "  STAINLESS STEEL PULL ROD 
EXTENDED LENGTH STAINLESS STEEL PULL ROD) 
48 "  SASH CHAIN W/PIPE CLAMP) 

@ PIPE PACK (INCLUDES ALL MAJOR PIPE LENGTHS REQUIRED) 
- GALVANIZED 

A P 5 0 0 - 1 0 0  FOR UNITS WlTH BOWL 
A P 5 0 0 - 1 1 0  [FOR UNITS W/O BOWL I 

@ FLARED NIPPLE 
- 3 / 8 "  IPS X 4" LONG CHROME PLATED BRASS 

5 1  0-03-04FX 

@ COUPLING NUT/GASKET 
- 1/2"  IPS CHROME PLATED BRASS NUT AND FIBER WASHER 

8 1 0 - 0 4 C N  (NUT) 
7 3 0 - 0 0 6 A  (GASKET) 

@ BALL VALVE ASSEMBLY 
- CHROME PLATED BRASS WlTH EPOXY POWDER COATED ALUMINUM HANDLE 

AP600 -  1 0 1  H 
AP600-101 H-HFC (FOR UNITS WlTH HAND AND FOOT CONTROL) a HAND AND FOOT CONTROL ASSEMBLIES 
AP050 -010  (STN. FOOT TREADLE/RETuRN SPRING W/ALUM. CLEVIS PIN) 
A P 0 5 0 - 0 1 1 - 0 2 8  (28 "  LONG SASH CHAIN) 

@ FLOOR FIANGE 
- CAST ALUMINUM 

w 150 -030 -1  (1  -1 /4 "  IPS THREAD) 



660 North Union Street 
Chicago, IL 6061 0 
Phone: 31 2.733.2626 
Fax: 31 2.733.4684 
gesafety.com 

PARTS L I ST 
SAFETY STATIONS (EYE AND 

ING 
EYE/FACE WASHES) 

@ BOWLS 
- PLASTIC 

100-0090RG-R ORANGE) 
100-009GRN-R f GREEN) 
100-009YEL-R (YELLOW) 

- STAINLESS STEEL 
1 0 0 - 0 0 8 R  

B DRAIN PLATE ASSEMBLIES O- DRAIN PLATE. CUPPED WASHER, AND GASKET 
A P 1 5 0 - 0 1 2 A  (FOR PLASTIC BoWLS'I 

C DUST COVER ASSEMBLIES O- PLASTIC 
A P 4 7 0 - 0 0 2 R  FOR GS PLUS SPRAY HEADS 
A P 4 7 0 - 0 2 2 R  [FOR FS PLUS SPRAY HEADS 

- STAINLESS STEEL HINGED 
A P 4 7 0 - 0 4 0  FOR GS PLUS SPRAY HEADS 
A P 4 7 0 - 0 4 5  [FOR FS PLUS SPRAY HEADS] - A P 4 7 0 - 1 0 0 R  ( 2  GS PLUS SPRAY HEADS) 

2 FS PLUS SPRAY HEADS 
4 GS PLUS SPRAY HEADS 

E EYEWASH SHANK O- 3/8 ' *  IPS X 2 - 1 / 4 "  BRASS SHANK 
BI 1 3 6 - 0 2 - 0 4  

F WASTE RECEPTOR 
- 1 -1 /2"  IPS MALE OUTLET 

1 5 0 - 0 6 6 C - 1  

ASSEMBLY DETAIL 
EYE/FACE WASH 

(2 FS PLUS SPRAY HEADS) 

ASSEMBLY DETAIL 
EYE WASH 

(2  GS PLUS SPRAY HEADS) 

ASSEMBLY DETAIL 
EYE/FACE WASH 

( 4  GS PLUS SPRAY HEADS) 

Drowlng Number. PL-ss2 Revlslon Number: 1 12000-TPS 
. . -  . . - - 



660 North Unlon Street 
Chlcago, IL 6 0 6 1  0 
Phone: 31 2.733.2626 
Fax: 31 2.733.4684 
geeafety.com 

SPRAY HEAD ASSEMBLY INSTRUCTIONS 
GS PLUS AND FS PLUS SPRAY HEAD 

EACH GS PLUS AND FS PLUS SPRAY HEAD FEATURES: 
- TOUGH POLYPROPYLENE PLASTIC CONSTRUCTION 
- HIGHLY VISIBLE INTEGRATED NYLON DUST COVER PART NUMBER: 
- EASILY ACCESSIBLE 1.8 GPM(Gs) OR 3.2 GPM(FS) FLOW CONTROL AP470 -00  1 
- DENSE ( 6 0  PORE PER INCH) POLYURETHANE FILTER 
- UNIQUE DESIGN PROVIDES A CONSISTENTLY SOFT, FULL SPRAY 

ACROSS A RANGE OF WORKING PRESSURES FROM 3 0  TO 1 0 0  PSI. @ PART NUMBER: 

AP470-02  1 
GS PLUS SPRAY HEAD 

ITEM: GS PLUS: 

A AP470-002R 
B 470-004R 
C 4 7 0 - 0 0 1  R 
D 470 -005R  

FS PLUS SPRAY HEAD 

FS PLUS: DESCRIPTION: 

AP470-022R DUST COVER AND CAP ASSEMBL 
6 0  PPI POLYURETHANE FILTER 
PLASTIC BODY 

470-025R 1.8/3.2 GPM FLOW CONTROL 

NT; 
W IN ORDER TO OPERATE PROPERLY, THE FLOW CONTROL 

MUST BE INSERTED INTO THE BODY -END FIRST 
ALL EMERGENCY EQUIPMENT SHOULD BE TESTED AT LEAST WEEKLY TO ASSURE PROPER OPERATION. 

- - ---- - 

Drawing Numbar: AI-GSFS 1 Revidon Number: 1 12000-TPS 



660 North Union Street 
Chlcago, IL 6061 0 
Phone: 31 2.733.2626 
Fax: 31 2.733.4684 
geaafety.com 

ASSEMBLY INSTRUCTIONS 
SAFETY STATION 

Guardian safety stations are designed for easy assembly in the 
field. Essentially, these units are assembled from the "bottom up1', as 
described below: 

Assemble floor flange (A), 1-1/4" IPS x 5-3/4" 
nipple or plug (B), ond outlet tee (C). I f  unit 
has a foot treadle, the floor flange, plug and 
treadle are pre-assembled. Position foot treadle 
for proper access by users, and tee for 
connection to drain. 
Assemble 1-1/4" IPS x 17-3/4" nipple (D) and 
frame assembly (E). Position frame assembly for 
proper access by users. 
Assemble 1-1/4" IPS x 32" nipple (F) and inlet 
tee (G). Position tee for connection t o  supply. 
I f  the top vertical inlet will be employed, plug 
tee with supplied 1-1/4" IPS square head plug. 
Assemble 1-1/4" IPS x 22" nipple (H) and 
1-1/4" x 1" IPS reducing inlet tee (I). Position 
tee forward for proper location of shower. I f  the 
back horizontal inlet will be employed, plug tee 
with supplied 1-1/4" IPS square head plug. 
Assemble 1" IPS x 8-7/8" nipple (J), emergency 
shower valve (K), 1" IPS x 10-1/2" nipple (L), 
elbow (M), and shower head (N). If shower valve 
is slow, self-closing type, at tach chain to  riser. 
Place cupped, stainless steel washer (0), rubber 
gasket (P), and bowl (Q) onto waste receptor. 
Center components to  assure a watertight seal. 

Thread drain plate (R) down onto mounting shank 
as far as possible. If neccessary, rotate bowl 
clockwise to draw drain plate down onto mounting 
shank. 
Thread eye or eye/face wash spray head assembly 
onto mounting shank. Position outlet heads 
for proper access by user. 
Secure entire unit to  floor and/or wall for 
stability. 

I f  unit has foot treadle, connect foot treadle 
chain to  valve/handle assembly. 

3TES: 
All threads are tapered pipe and require pipe joint compound or Teflon tape to  assure watertight connection. 

2. I f  unit is furnished with corrosion-resistant epoxy coating, care must be taken to  avoid damaging finish 
during assembly. For best results, a strap wrench should be used. 

3. Test the entire unit for proper operation. 



11246-01-B 
ACID RECIRCULATION TANK RE-SUBMITTAL 

Site No. 1-52-125 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04134 



CAMERON GREAT LAKES, INC. 
W ACTIVATED CARBON & FILTRATION MEDIA - WATER & GAS TREATMENT EQUIPMENT & SYSTEMS 

Corporate Office: 2335 NW 29"' Ave., Portland, OR 972 10 Tel: 800-777-4044 (Fax 503-225-01 37) 
Eastern Regional Of$ce: 166 Sandybrooke Dr., Langhorne, PA 19047 Tel: 2 15-752-2246 (Fax 2247) 

June 27,2001 Ref. No. 10620-LAW-B WE 
Via Fed Ex - Page 1 of 2 

TO: Angie Gershrnan, Project Engineer CC: Mark Soliman, Project Engineer. 
Law Engineering & Env'tal Svcs (LAW) Blue Water Environmental (BWE) 
One Summit Square - Suite 402 16 10 New Highway 
Route 41 3 & Doublewoods Road Farmingdale, NY 1 1735 
Langhorne, PA 19047 Tel: 63 1-752-2 145 
Tel. 215-860-1963 (fax 5360) Fax: (3008) 

Re: Blue Water Env'tal PO No. 02370-107 - CGL Sales Order No. 77977 
LAW No. 22000-0-0019 Phase 300 - Active Industrial Uniform Site, Lindenhurst, NY 

Dear Angie & Mark: 

Please find attached a revised submittal drawing for the acid tank and additional data per ERM 

Submittal Review Comments dated 6/26/01, Page 2 of 2, Item 5. Details as follows: 

A. Details of Construction: 

- (1) Wall Thickness - Attached is a print out provided by the tank vendor, PolyProcessing, 

showing the Thickness Requirements for this tank design (with SG = 1.9). 

- (2) Chemical Compatibility with 10% HCL - Attached is a copy of a table provided by 
PolyProcessing showing HCL as acceptable for the HDXLPE tank to be provided. 

- (3) The tank weight is approx. 950 pounds as shown on the attached Wall Thickness print out. 

- (4) This letter confirms PolyProcessing's statement to me this date that the tank will be 
fabricated per the specification. 

- (5) Handling & Installation Instructions will be issued in the next 7 to 10 days as part of the 
Final Drawings & Documentation to be provided by the tank vendor now that the tank has 
been released into production. * 

B. Guarantee - See attaclunent for details on the three (3) year Limited Warranty provided by the 
Poly Processing Company for this tank when used for HCL at 5 37% concentration. 



CGL Transmittal to Blue Water Env'tal & Law Group dated 06-27-01 Page 2 

b 
C. Fittings - ERM requested that the tank drawing be modified to show the location of the top fitting 

for the "level control elements." The three (3) float type level switches to be provided are to be 
attached in the field (per a detail sketch to follow) to a length of 1 - 112" PVC pipe extended 

vertically down into the tank. The pipe will be connected to a bulkhead fitting (provided by 

CGL) mounted in the top of the tank on the flat section next to the manway (but not blocking or 
hanging over the manway). The drawing has been modified to show this fitting & location (a 

revised copy is attached). 

Also, please note the following additional changes on the Acid Tank drawing: 

- The manway cover is a solid 24" dia. fume-tight manway wirlzout a separate center-mounted 
10" threaded access lid per EWE fax to CGL dated 06-27-01. 

- The three (3) x 2" NPT fittings at the top have been changed to read self-aligning bulkhead 

fittings to simplify field piping to these fittings. 

Per previous discussion with Mark, one ( I )  copy of the submittal will be sent to LAW and four (4) 

copies sent to BWE. BWE will make the formal submittal to ERM for their review and approval. 
mw 

The acid tank has been released effective today's date into production per the attached revised 

drawing to meet the required delivery date of no later than the morning of July 18,2001. 

Additional equipment submittals by CGL to follow. Please call if you have any questions. 

VP, Engineering 
Cameron Great Lakes, Inc. - Eastern Regional Ofice 

Attachments - Four (4) pages follow as noted above 

Copy (letter only) to: CGL, Portland, OR 
'W 
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Cameron Great Lakes SO # 77977 

Blue Water Env'tal PO # 02370-109 ACID Wm= Wt 
Law Project # 22000-0-0019 Ph. 300 cUEJwc4~ cdMW~/wcm 

C-'  ' Active Industrial Site - NYSDEC 
Table I - -  . 

The followmg chemicals do not attach or permeate high density crosslinkable polyethylene resins up to 100" F. 
Each application should be considered individually. AJco_ncentrations --- - .. apply except where noted. 

c - - ~ . -  

Acetic Acid 
Aluminum Salts 
Alum 
Ammonium Hydroxide 
Ammonium Salts 
Arnyl Alcohol 
Antimony Salts 
Arsenic Acid 
Barium Hydroxide 
Benzene Sulfonic Acid 
Bismuth Salts 
Boric Acid 
Bromic Acid 

Ethyl Alcohol 
Ethylene Glycol 
Ferric Salts 
Ferrous Salts 
Fluoboric Acid 
Fluosilicic Acid 
Formic Acld 
Gallic Acid 
Gluconic Acid 
Hexanol 
Hydrazonee35% 
Hydrozine Hydrochloride 
Hvdriodic Acid 

Butanediol ~;drobromic Acid 
Butyl Alcohol - c - - @ - & ~ ~ ~ $ , - : ~ ~  
Calcium Hydroxide Hydrofluoric Acid 
Calcium Salts Hydrofluorosilicic Acid 
Chromic AcidcSO% Hydrogen Peroxide<52% 
Citr~c Acid Hydrogen Phosp hide 
Copper Salts Hydroquinone 
Detergents Hypochorous Acid 
Diazo Salts Iodine Solutions 
Diethyl Carbonate Lactic Acid 
Diethanol Amine Latex 
Diethylene Glycol Lead Acetate 
Diglycolic Acid Magnesium Salts 
Dimethylamine Mercuric Salts 
Dimethyl Formamide Mercurous Salts 

Mercury 
Methyl Alcohol 
Methylsuliuric Acid 
Michel Salts 
Nicotinic Acid 
Nitric Acidc50% 
Oxalic Acid 
Perchloric Acid 
Phenol<lO% 
Potassium Hydroxide 
Potassium Salts 
Phosphoric Acid 
Photoara~hic Solutions ~. . 

~ r o p ~ i ~ l c o h o l  
Propylene Glycol 
Sea Water 
Selenic Acid 
Sewage 
Silicic Acid 
Silver Salts 
Soap Solutions 
Sodium Ferricyanide 
Sodium Ferrocyanide 
Sodium Hydroxide 
'sodium Hypochlorite<S% 
Sodium Salts 
Sodlum Sulfonates 
Stanic Salts 

Stannous Salts 
Starch Solutions jT 
Stearic Acid 

'.Sulfuric Acid 4 0 %  
Sulfurous Acid 
Sugar Solution 

Glucose 
Lactose 
Sucrose, etc. 

Tannic Acid 
Tanning Extracts 
Tartaric Acid 
Titinium Acid 
Toluene Sulfonic Acid 
Triethanolamine 
Urea 
Vinegar 
Wetting Agents 
Zinc Salts 

'concentrations above dated per- 
centage require special wnsidera- 
t i n s ,  contad factory for guidelines 
concerning these appliat~ons. 

Table II 
The following oils and organic chemicals do not 
attack WDXLPE resins. They will be absorbed into 
the wall of the tank; however, there should be no 
loss of chemical. Because of this absorption, no 
chemical other than the original should be stored in 
the tank as long as contamination may result as the 
absorbed oil is leached out. Storage at 
temperatures up to 100' F are possible provided the 
effects of the absorption on the properties of the 
tank are not prohibitive. 

Fatty Mineral Animal Vegetable 
Acids Oils Fats Oil 
Butyric Lube Lard Corn 
Lauric Transformer Fish Oil Coconut 
Linoleic Hydraulic Musk Oil Cottonseed 
Oleic Whale Oil Olive 
Palrnitic Peanut 
Stearic 

Table 111 
The following organic chemicals do not attack high 
density crosslinkable polyethylene resins. They will 
be absorbed into the wall of tank and a permeation 
loss will occur. Because of this permeation and the 
effect it has on the physical properties of the tank, it 
is generally not recommended that these chemicals 
be storage at room temperatures above 100" F. 
However, their use largely depends on such factors 
as size of tank, its location, toxicity of the chemical, 
and applicable codes such as NFPA, OSHA, etc. 

- 

Anitine 
Benzene 
Carbon Tetrachloride 
Chlorabenzene 
Cychohexanol 
Cycolohexnone 
Dibutylphthalate 
Diesel Fuel 
Dimethyiarnlne 

Ethyl Butyrate Nitrobenzene 
Ethylene Chlorohydin Octyl Cresol 
Fuel Oil Propylene Dichloridc 
Fufural Toluene 
Aliphatic Hydrocarbons Xylene 
(hexane, octane, 
heitene, octene, etc.) 

Jet Fuel - 
Gasoline 



. - .. . AClD FEWc W 
sqld 11% LIM!TE~ WARRANTY 
Y ' .  I a m -  Poly Processing Company 

poly Promssing Company, a Dlvlsion of Abell Corp6ralion, warrants its manufactured prbduds against defects in material and + mhrnanship, sbbjen m the l\tniration!, sd btth below. 

Pbly Prowlslng Company Praduct 
100% R ~ ~ l a ~ m e l l t  Prorota Tobl W a r m l y  

Warranty Period R e p l a ~ l m m t  Petiod 
Warranty Period 

Lee8 than 1000 pllohs XCPE 1,9 spg Wing 
I 

- 
'Tenkt storing s o o n j ~  n~~benCO(ctTP 9 - 15% (see nole &!ow) 1 Yr - 

~olythyicn8. 1,Q spg retine 
,6850 gallons maximum . 

tJ Tanks storing ~.UL:URE A C ~ D ~ ~ W  C0MCEHl~nllcWi (ws note bhlow) 3 Ys .- 
i O O 0  - 6650 gal. msx. XlPE w/ OR f0b0 finer, 2.2 $pg rat~ng 

A ,... ;,:,./, 
, 

bk?; PPC P~.s / tkw Stat~mnts  sptt~ify t w k ,  ftfirq, and vent r e q v i m h s  b r  Klara epp,i&hoAr and a n  rvnilable ope; isquest, ..... ... . __.-..- - 
- - - -  . . - .  ..--,.- -..-. - ...."..,..... ,, .. . ..-. . . . .- . . . . . . ,__,_,_..-a --- "- . . - - - - - . - , , , 

Warnnty begins with date 61 shipment from Poly Procedng Company's factory. When replacemonl is n~ce'ss'afy &ring the '100?6 replacunent 
period. wawanty continue6 from date d shlpmenl of ocbinal broduct. When reolacement is necossarv durinc the Pro.rsta renhccment mid. 
current prlcing i s  u M  Lo celculate oredir &allable and-new warranty begins kith shipment 61 repla&mentprodkt, Ctedit fs not p t o v i b ~  for 
finihgs and ancillary ilems. 

LIMITATIONS OF LIABILITY 

Under Inis warranty, Poly Proea.wing Comprnys liability is Ilmited to eilhrr repair or replacerncl~t of defective prbduct. In order lo determine i f  
t lw product is defkelive, Pdy Protossing Company may conduct 8n investigation ifdo the matier. buyer (owner andlw usel) nlay be i-Wu@skd 
to provlde s cleaned section df the produd in question for evaluallon. Product disposel in accordance wlth all applioable Iwfi and reglrlalions is 
the Buyer's respv'usibilily. 

This warranty may no1 be hbnored ik 

1, Product has been used in manner other then its or'tglnally declared purpose, 
2. Poty P r o c c s s i ~  Company recornmendatiolrs for the partlculw materihi belng stored hawe not been followed. 
3. Product ha8 not been installed, used, and maintained In accordance wllh 8) all federal, shte, end local laws and regulations: b) 

genelally acoepled bsst  practice^ within the applicable industry; c) gvideline* sot forth in the PPC User Manual andlrx in PPC Position 
Stat8ments. 

4. ProduM has bean alleted or repaired by uoauthorizd penonnel. 
5. Product hat been oubjectod to misuse, nugligenw, fire, aooident, act of war or a d  of God. 
6. Nollfiailion of the defect her hot k m  made in wriiiw within the wananty periDd. 
7, Invoice for produot has not been paM, 

BY acwpling delivery of Ihe produtt, Buyer (owner andlor user) waiws any claim ageins1 Poly Processing Company for incidentel or 
conscquentlel damages arising from any product frtilure including, but no1 limiled 10, damsgcs for 1 x 1  profi2, losl sales, damage caused by 
l ~ k i n g  producls, or Injury lo  perbons or pr~pecty, Poly Pw6esslng company'$ liablllty iJ Ilniiled to either repair o l  reptscernent 01 HS product. 

8 y  ncoeprlng delivery of the product. Buyer (owner andlor user) accepts full rsspon6iblllty for secondary containment approgritde and adquare 
for We materlal being stored, Buyer accepts 11111 responsibility for any damage lo secondary containment end lor any conxauentidl damagc 
hawever caused 

The llmlted warranty described herain 1% Pol~Prooessirrg Company'& sole wananty and the complete. finsl end t rcnusive sbferncnt of 
Ihe terms ot lha warranty. Buyer may not rely on ally oral stafcrn6nt o r  rcpreconteilans. This wananty is neithcr assignable nor 
fransferablt. 

THIS WRlTlEN WhRRANTI IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR MPLIED INCLUDING BUT NOT LIMITED TO 
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PA)7TICULARP PURPOSE Bf ACCEPTING DELIVERY OF THE 



LEVEL 1 
SWITCHES E 2656 1.5' PVC BULKHEAD, SxT, EPDM 335 11'- 

NOTE - INSTALL FITTING 
'En ON FLAT PART OF TANK 
NEXT TO MANWAY CASTLE 

x S-A B/H = SELF-ALIGNING BULKHEAD FITTING I 
SPECIFIED COVER1 STOCK NO. 3262 
24' DIA. / (16) BOLT FUME TIGHT MANWAY 
COVER W/PE ENCAP. ALLOY C-276 BOLTS 

120' I 
IMFO t-- I 

Dwg. Revised 06-27-01 by J.M.Battagl ia o f  
Cameron G r e a t  Lakes ,  Inc, f o r  CGL 

PO # 20563 t o  CRECO / Po lyProcess ing  

IMFO 
I N  3' 
ONLY 

RING 3' SPLIT 
WASHER 5/8' BACK-UP TAPERED 
SQUARE BEVE SS 316L OR MS/ 
BLACK PE EPOXY COATED 

AVAILABLE 
PIPE SIZE 

* 1/2-13 BOLTS 

I; Zu 
\ - 

(INTEGRALLY MOLDED FLANGED OUTLET) 
SCALE! 1 1/2'=11-0' 

NOTES 
1. THIS I S  A COMPUTER GENERATED DWG. DO NOT REVISE BY HAND, 
2. DIMENSIONS WILL VARY i 3 x  DUE TO VARIATIONS IN MULTIPLE 

MOLDS & CONDITIONS PREVALENT DURING MANUFACTURE & USAGE. 
3. MOLDED IN GALLONAGE MARKERS e APPROX 60- IN 200 GAL 

INCREMENTS UP TO 2 8 0 0  GAL. 

NOT FOR REPRINT OR USE 
WITHOUT PERMISSION 

1 3000 GALLON IMFO TANK (Revised by CGL) I 
3/8'=1'-0' POL Y CenbalReglon Dlh 

m* ~ r -  MB WILKERSON. 

DATE, 11/9/99 PROCESSING Company E>F"‘ ru- - a# D. RECTOR 

HCL STOR,/RECIRC, TANK I a3rWTER FILE RIV  



11  246-01-C 
ACID RECIRCULATION TANK INSTALLATION MANUAL 

Site No. 1-52-i25 
Active Industrial Uniform Site 

Lindenhurst, New York 
NYSDEC Contract No. DO04134 



uear Valued Lustomer: 

Thank you for making us your chosen tank supplier! 

After being in the tank business for over 30 years, we are 
convinced that proper installation is the key to long term, 
trouble free tank service. 

Please study and use the information contained in this 
booklet. It will make a tremendous difference in the useful 
life of your tank. 

The Employees of Poly Processing 

Installation Manual 

Tank Serial #: Cameron Great Lakes SO # 77977 - 
Blue Water Env'tal PO # 02370-109 

Date of Installation:- Law Project # 22000-0-0019 ~ h .  300 - 
Active Industrial Site - NYSDEC 



Checklist for SAFETY 

Check chemical compatibility of chemicals being stored 
with that of the polyethylene tank and fittings. 

Adequately vent tanks to maintain atmospheric pressure 
only. 

Do not allow the purging of tanker truck fill lines to 
over-pressurize polyethylene tanks. 

Prevent excessive heat near or inside the tank. 
Polyethylene tanks are designed for a maximum continuous 
temperature of 100°F. Tanks must be designed for 
continuous use above 100°F. 

Have and use Material Safety Data Sheets (MSDS) for the 
product being stored. 

Regard tanks as confined spaces. Followed proper entry 
procedures. 

Make sure ladders are properly secured, top and bottom. 
Allow only one person on a ladder at a time. 

Avoid standing and working on tank domes. The surface 
is flexible and slippery. There is no weight or load rating for 
the dome. 

Never move a tank holding liquid and never allow 
personnel under a tank when it is being lifted! 

Instructions for Unloading 

By Forklift: 

Make sure the forklift tines are smooth and free from 
burrs. 

Use extended tines if handling a large tank. 

Tie the tank to the forklift mast if there is a possibility of 
rolling or sliding. 

By Crane: 

Use the usual method of rigging 
and lifting a tank with slings or 
use a pipe and chain in the 
manway of the tank as shown 
here and in the picture on the 
front of this manual. 



Field Installation of Fittings , 

I Be extremely careful to consider the fitting contact inside the 
tank before cutting and drilling the tank. The fitting must not rest 
against any portion of the tank that will not allow a complete seal. 
(i.e. Fitting must be installed clear of any knuckled radius.) 

Use hole saws and drill bits only slightly larger than the fitting and 
bolts to cut holes in the tank. Oversized holes make gasket sealing 
difficult. Keep the hole saw or drill bit "square" with the tank wall in all 
directions. 

Slightly bevel the edges of all fitting and bolt holes to relieve 
stress on the plastic caused by the cutout. 

Use sand paper to create a sealing surface for gaskets installed on 
the interior of thicker tanks. Sand the s~~r face in a circular motion 
concentric with the fitting hole cutout. Make sure tank wall thickness is 
uniform around the entire circumference of the sealing surface. 

Do not over tighten fittings and bolts on plastic tanks. 
...................... Plastic nuts on bulk head fittings: 114 turn beyond hand tight 

.................................... Metal nuts on 5116 metal studs: . I2  ft Ibs torque 
....................................... Metal nuts on 112" metal studs: 30 ft Ibs torque 

.................. Metal nuts on plastic-headed metal stud bolts: .20 ft Ibs torque 
Use lubricants on metal studs and stud bolts to prevent siezing. 

Use flexible connections to allow the tank to expand and contract 
and to protect the tank from pump and piping vibration. DO NOT 
CONNECT DIRECTLY TO RIGID PIPING. 

Fill the tank with water and hydrotest after installation to ensure tank 
and fitting integrity. 

Bulk Head Fitting 



Field Installation of Liquid Level Gauges 

Sight Glass Style 

Break the two unions apart. .. I T -  J I 
, , '-- , ' - - _  

, , 
Screw the short nipple with one 
half of the union into the factory 
installed sight glass fittings. Use 
teflon tape or paste as thread 
sealant. c . .. . , .- 

. .., ..-. . ... . .  ..l.L'. i 

. ..* . , 
. ' .. , , ' . . >  , -. < 2- : .:; ,. ,,- > .  

\;; !:., .:-<. ,, L,%..-- 

Rejoin .the unions and tighten. T 
. kc:. ..' . '  

. . . . <  . . ' I  , '. C', 

Hydrotest. 

Reverse Float Style 

Make sure gauge rope is seated on the pulleys and working 
freely in both directions. 

Connect threaded pipe or nipple on the end of the gauge into 
the dome fitting. In order to facilitate later maintenance, DO 
NOT GLUE the connection. 

Attach the exterior portion of the gauge to the pipe s~~pport 
bracket on the side wall of the tank. 

2'/SCH 40 PiPE ,f PVC/CUT TO F11 

2'/SCH 80 PIPE/  

FITTING AS REQUIRED 

2'/SCH RO PIPE/  
PVC/THrD 
OPTIONALx 

3' X 2./SCH 8C 
REDUCER BUSHINWPVC 
OPTlONALr 

4 .  X 3./REC!JCCR 
COUPLING/PVC 
OPTIONAL P 

P!PE SUPPORT - 
PRONO TANK P!PC SUPPORT - 
REO'D FOR PIPING I N S l D C  
S N L - I U N K  ASSLMBL!ES 
HAY BC ustn uk ANY TANK 
AS RE'J'I, i:Y CUSTOHER 



Checklist for Installation 

Retrieve and check the uninstalled parts usually shipped 
inside the tank. 

Place the tank wisely, making servicing easy and inexpensive. 

Place the tank wisely, protecting personnel from chemical 
danger and protecting the tank from traffic damage and 
excessive heat. 

Utilize adequate secondary containment according to 
particular chemical danger and governmental and industry 
requirements. 

Use teflon tape, paste, or  both on all threads. Do not over 
tighten. 

Use flexible connections to allow the tank to expand and 
contract and to protect the tank from pump and piping vibration. 
DO NOT CONNECT DIRECTLY TO RIGID PIPING. 

Fully support the entire bottom of the tank on a clean, 
smooth foundation or in factory approved metalwork. 

Fill the tank with water and hydrotest for 24 hours after 
installation to ensure tank and fitting integrity. 

Install needed labels for chemical warning and response 
according to industry best practice and governmental 
requirements. 

Make sure there is a Poly Processing warning label on the 
tank. 

A flexible hose connection must be used 
to allow for expansion & contraction; 
solid piping may contribute to premature 
failure of the tank and fitting. 

Do not set tank on sharp objects, rocks 
or uneven contour; sand, fine soil or 
smooth concrete are ideal bases. 

EXTREME CAUTION: 
Consult factory on any applications 
where continuous use is above 100°F. 



Periodic Tank Inspection 

Tanks should be inspected on a routine, scheduled basis and the 
findings of the inspections recorded. As a very minimum, follow 
these guidelines: 

Clean the exterior and interior of the tank. You cannot properly 
inspect a dirty tank. 

Inspect the exterior and the interior of the tank for cracking, 
crazing, and brittle appearance. 

Pay particular attention to areas around fittings and where 
different planes of the tank radius into one another. 

A bright light source should be used to inspect the interior 
from the manway opening to avoid a confined space entry. 

lnspect fittings and exterior gaskets for leaks and signs of 
general corrosion and deterioration. 

Confirm that secondary containment is appropriate for 
chemical stored, adequate in size, and in good repair. 

Installation & Inspection Record 

Date Comments 

r - i  
1 8  / I 

Rev. 0312001 
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Appendix E 
System Monitoring and Maintenance Log 

(Book 2) 



'~r ExSitu Groundwater Treatment System 
Monitoring Record 

Page 

1 

p-. 

Active 

Date 

, 

industrial Uniform 

name 

York 
Discharge 
sampled 

Site, Lindenhurst, New 
Reason for Visit 
(routine, other) 

Additional 
Work Performed Comments 



f 
Maintenance Schedule Checklist 

Active Industrial Uniform, Lindenhurst, NY NYSDEC Site Number 1-52-1 25 

r 8 Fan Bearlngs on 



f 
Maintenance Schedule Checklist 

Active Industrial Uniform, Lindenhurst, NY NYSDEC Site Number 1-52-125 

All Pumps and Motors: 
Check for Abnormal 
Noiselvibration 
Cartridge Filter: Clean 
(when above 15 psi) 

y;.,.y, F;z,I 'ii i i  m,<F,:,< ....................... :.: <.....,.,, ;c; y""""...... " -- . A.2.. >..,..,..,..' ..,..,..,..,..A A, .,..".,..,..... ..,..,..,..,..,..A. ' "' ' ' ' .,.I I.,..,..... I.I.."~..,..,..,.. ' ", .................... .... >.'",.........'........"........... 
.*m.:A.:.:.:.:.:.:>,: +:. :.:.$( . .,.,...,.. $A,? .:.:.:.,.,.,.,, $<$A+ := T G  :$x.G:;;;::&i %$-,5$$$. $$$$$$$$$$$<::$&@;& ......................... ...................... a a ... :.:.x,:.:.:.:,:CC:.$I.r: x :  ;;; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~t:,:$::$$<:,::$,~ =<xt- $$f::$$%:$~..:f.;&&?&$ 

Electric Motors: Clean Vent 
Openings 
Stripper Blower: Clean 
Motor 

Stripper Blower: Clean Fan 
Wheel & lnspect for Cracks 

Stripper Blower: lnspect 
BeltdReplace When Worn 

Electromagnetic Flow Meter: 
Clean Liner & Electrodes as 
Needed 
Building Heater Unit: Clean 
Fan Blade & Guard 
Acid Tank: lnspect for 
CrackdLeaks & Signs of 
Corrosion or Deterioration 
Tank: Inspect fittings & 

(Frame Mounted Unit Only) 

Bearings 
Stripper Blower: Lubricate 
Motor & Fan Bearings on 
Belt Drive Fan 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

24-Hour Emergency Contact Notice to 
Public 

Property FencingIGate 

No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 

Comment OK 
repairlmissing 

Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 

Needs 

Eye Wash and First Aid 
Additional General Observations and 
Comments 

Air Strippinq Towers 
I ST-1 I ST-2 I Effluent 

EXSITU GROUNDWATER TREATMENT SYSTEM: 
Recoverv Wells 

Pump running (Y/N) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (aallons) 

Comments: 

RW-2 RW-1 

1 
Pervious Total Flow (on what date) 
Alarm Conditions: 

Page 1 

TOTAL 

Date: 

P 

Tower Configuration (series, parallel) I 
Comments: 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Air Flow (SCFM) 
Pressure ( ~ s i l  

Air Strippinq Blower and GAC Units 

Temperature (degrees F) 
Alarm Conditions: 

Air Stripper Blower 

Comments: 

Vapor Phase 
Granular Activated 
Carbon Vessel #7 

Vapor Phase 
Granular Activated 
Carbon Vessel #2 

Acid Stora~el  Recirculation Svstem 

Was acid cleaning 
performed? 

Is acid cleaning of 
towers needed? 

pH Readings 

1 Acid disposed of, saved 1 
for reuse, or diluted and 
discharged? 

I Approximate volume of 1 I I 1 Towers during recirc. 
acid transferred to I 

towers? Discharge after cleaning 

Duration of acid 
recirculation? 

1 GAC-1 influent 

Holding tank after cleaning 

Samples: 

1 GAC-2 influent 

Water 

1 (required monthly) 

ST-1 influent 

ST-2 influent 

System effluent 

Additional Comments: 

Y es1No YesINo 

Air effluent 
(required monthly) 

Page 2 

Air 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

Property FencirrgIGate 
24-Hour Emergency Contact Notice to 
Public 
No Smokina Sians 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
Svstem Noise Levels 
Fire Extinguishers 
Eve Wash and First Aid 
Additional General Observations and 
Comments 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

OK Needs 
repairlmissing 

Recoverv Wells 

Comment 

Air Strippinq Towers 

Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

TOTAL 
Pump running (Y/N) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 

Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 

Page 1 

Comments: 

Effluent 
Pressure Differential hsi) 

Date: 

RW-1 RW-2 

ST-1 ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 
OK Needs Comment 

repairlmissing 
Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 
No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 
Eve Wash and First Aid 
Additional General Observations and 
Comments 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

Pump running (YIN) 
Pressure (psi) 

Recoverv Wells 

Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

RW-1 

Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

RW-2 

Air Strippinq Towers 

Page 1 

TOTAL 

Effluent 
Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 

ST-1 

Date: 

ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 

GENERAUSAFETY: 

System Noise Levels 
Fire Extinguishers 
Eye Wash and First Aid 
Additional General Observations and 
Comments 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Needs 
repairlmissing 

OK Comment 

EXSlTU GROUNDWATER TREATMENT SYSTEM: 
Recoverv Wells 

Air Strippina Towers 

Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

TOTAL 
Pump running (YJN) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 

Water Flow (gpm) 
Total Flow (gallons) 

Page 1 

Comments: 

, 
--- 

RW-I 

Pressure Differential (psi) 

Pervious Total Flow (on what date) Date: 

RW -2 

ST-1 ST-2 Effluent 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

1 No Smoking Signs 

OK 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
Svstem Noise Levels 

repairlmissing 

Fire Extinguishers 
Eve Wash and First Aid 

Needs 

Additional General Observations and 
Comments 

Comment 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

Pump running C//N) 
Pressure (psi) 

Recoverv Wells 

Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

TOTAL RW-1 

Air Stri~pina Towers 
I ST-1 I ST-2 I Effluent 

RW-2 

Pressure Differential (psi) 
Water Flow (gpm) 

Tower Configuration (series, parallel) I 
Comments: 

Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 

Page 1 

Date: 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 
I OK ( Needs ( Comment 

No Smoking Signs 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
Svstem Noise Levels 

repairlmissing 

Fire Extinguishers 
Eve Wash and First Aid 
Additional General Observations and 
Comments 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

Pump running C//N) 
Pressure (psi) 

Recoverv Wells 

Water Flow (gpm) 
Pump Alarm Conditions: 

RW-1 

Comments: 

Air Stri~pinq Towers 
I ST-1 I ST-2 I Effluent 

RW-2 TOTAL 

Tower Configuration (series, parallel) I 
Comments: 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 

Page 1 

Date: 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

- - -- - - - - 

Date: Time: Technician: 

GENERAUSAFETY: 

No Smoking Signs 1 

OK 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 
Eye Wash and First Aid 
Additional General Observations and 
Comments 

repairlmissing 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

I 
Needs Comment 

Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

Recoverv Wells 

Pump running (WN) 
TOTAL 

Air Strippincl Towers 

Tower Configuration (series, parallel) 1 
Comments: 

Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 

I I 

Page 1 

Effluent 
Pressure Differential (psi) 
Water Flow (gpm) 

Date: 

ST-1 ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 

GENERAUSAFETY: 

System Noise Levels 
Fire Extinguishers 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Eye Wash and First Aid 
Additional General Observations and 
Comments 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

OK 

Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

Needs 
repairlmissing 

Recovery Wells 

Air Strippina Towers a Effluent 

Comment 

Pressure Differential (psi) 
Water Flow (gpm) 

1 
Pump running (YIN) 

Tower Configuration (series, parallel) 1 
Comments: 

I RW-1 

Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 

Page I 

Date: 

RW-2 TOTAL 
I 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

Fire Extinguishe~ 
Eve Wash and First Aid 

No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 

Additional General Observations and 
Comments 

OK 

1 

EXSITU GROUNDWATER TREATMENT SYSTEM: 

Needs 
repairlmissing 

Pump running (YIN) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 

1 Comments: 

Comment 

Recovery Wells 
RW-1 

Air Strippinq Towers 

Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

RW-2 

Water Flow (gpm) 
Total Flow (gallons) 

1 Pervious Total Flow (on what date) 

Page 1 

TOTAL 1 

Effluent 
Pressure Differential (psi) 

Date: 

ST-1 ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 
No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 

Additional General Observations and 
Comments 

I 
Fire Extinguishers 
Eve Wash and First Aid 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

OK 

I 
I 

Needs 
repairlmissing 

I 

Recoverv Wells 

Tower Configuration (series, parallel) I 
Comments: 

Comment 

Pump running (YlN) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

Air S t r i ~ ~ i n q  Towers 
ST-I ST-2 Effluent 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 

Page 1 

Pervious Total Flow (on what date) 
Alarm Conditions: 

RW-1 

Date: 

RW-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 

Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 
No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 

Fire Extinguishers 
Eve Wash and First Aid 

I 

Additional General Observations and 
Comments 

EXSlTU GROUNDWATER TREATMENT SYSTEM: 

OK Needs 
repairlmissing 

Recovery Wells 

Comment 

Air Strivpinq Towers 

' 
Page 1 

TOTAL 
Pump running (Y/N) 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 

Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

RW-1 

Date: 

RW-2 

Effluent ST-1 

I 

ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 
OK Comment 

Property FencinglGate 
24-Hour Emergency Contact Notice to 
Public 
No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points. Movina Parts. Hot Surfaces) 

Eye Wash and First Aid 
Additional General Observations and 
Comments 

System Noise Levels 
Fire Extinauishers 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

I 

Pump running (Y IN)  
I Pressure hi)  

Recoverv Wells 

Water Flow (gpm) 
P u m ~  Alarm Conditions: 

1 Comments: 

TOTAL RW-1 

Air Strippinq Towers 
I ST-I I ST-2 1 Effluent 

I 
R W-2 

Pervious Total Flow (on what date) 
Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

Page 1 

-- 
1 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

GENERAUSAFETY: 
1 OK I Needs 1 Comment 

No Smoking Signs 
Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 
Eye Wash and First Aid 
Additional General Observations and 
Comments 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

repairlmissing 

Pump running (Y/N) 

Recovery Wells 

Water Flow (gpm) 
P u m ~  Alarm Conditions: 

Air S t r i~p ina  Towers 
I ST4 1 Effluent 

TOTAL RW-1 

Pressure Differential (psi) 

Total Flow (gallons) 

I 
RW-2 

Pervious Total Flow (on what date) Date: 
Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

Page 1 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

1 No Smoking Signs 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 
Eye Wash and First Aid 

Comments 

GENERAUSAFETY: 

Pump running (Y/N) 
Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 

Comment 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 
Recoverv Wells 

Comments: 

Air Strippinq Towers 
I ST-1 I ST-2 I Effluent 

OK 

TOTAL RW-1 

Pressure Differential (psi) 
Water Flow (gpm) 
Total Flow (gallons) 

Needs 
repairlmissing 

RW-2 

Page 1 

Pervious Total Flow (on what date) 
Alarm Conditions: 
Tower Configuration (series, parallel) 

Date: 

Comments: 



EX-SITU GROUNDWATER SYSTEM CHECKI-IST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-1 25 

Lindenhurst, New York 

Date: Time: Technician: 

repairlmissing 
Property FencinglGate 
24-Hour Emergency Contact Notice to 
Public 

GENERAUSAFETY: 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 
Equipment Safety Signs (Pinch 
Points, Moving Parts, Hot Surfaces) 
System Noise Levels 
Fire Extinguishers 
Eye Wash and First Aid 
Additional General Observations and 
Comments 

OK 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

Needs Comment 

Recoverv Wel Is 

Air Strippina Towers 

Alarm Conditions: 
Tower Configuration (series, parallel) 
Comments: 

TOTAL 
Pump running (YlN) 

Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 

Page 1 

Pressure (psi) 
Water Flow (gpm) 
Pump Alarm Conditions: 
Comments: 

Effluent 
Pressure Differential (psi) 

Date: 

RW-1 RW-2 

ST-1 ST-2 



EX-SITU GROUNDWATER SYSTEM CHECKLIST AND MONITORING REPORT 
Active Industrial Uniform 
NYSDEC Site #: 1-52-125 

Lindenhurst, New York 

Date: Time: Technician: 

Equipment Safety Signs (Pinch 

GENERAUSAFETY: 

Fire Extinguishers 
Eve Wash and First Aid 

Property FencingIGate 
24-Hour Emergency Contact Notice to 
Public 
No Smoking Signs 

Additional General Observations and 
Comments 

- - 

EX-SITU GROUNDWATER TREATMENT SYSTEM: 

Hard Hat, Hearing Protection, and 
Eye Protection Signs 

Recoverv Wells 

Pump running (Y/N) 
Pressure (psi) 

Comment OK 

Pump Alarm Conditions: 
Comments: 

Needs 
repairlmissing 

Air S t r i~p inq  Towers 

Comments: 

Page 1 

Water Flow (gpm) 
Total Flow (gallons) 
Pervious Total Flow (on what date) 
Alarm Conditions: 
Tower Configuration (series, parallel) 

Pressure Differential ( ~ s i )  

Date: 

ST-2 ST-1 Effluent 
I 


